EP 2 474 969 B1

Patent Office

fes brevers (11) EP 2 474 969 B1

(1 9) ’ e Hllm”“mm||m||H|Hl“|‘|‘H|l“|‘|‘”|”| |H‘|‘|H|H||H‘|H||‘
Patentamt
0 European

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention (51) IntCl.:
of the grant of the patent: G09G 3/32(2016.01) G11C 19/28 (2006.01)
02.08.2017 Bulletin 2017/31 GO09G 3/3266 ") G11C 19/18 200507

(21) Application number: 11193980.7

(22) Date of filing: 16.12.2011

(54) Emission control line driver and organic light emitting display using the same
Leitungstreiber fir Emissionssteuerung und organische lichtemittierende Anzeige damit

Module de commande de ligne de contrble d’émission et affichage électroluminescent organique

l'utilisant

(84) Designated Contracting States: (72) Inventors:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB * Jang, Hwan-Soo
GRHRHUIEISITLILT LULV MC MK MT NL NO Chungcheongnam-do (KR)
PL PT RO RS SE SI SK SM TR * Pyon, Chang-Soo

Chungcheongnam-do (KR)
(30) Priority: 06.01.2011 KR 20110001419
(74) Representative: Walaski, Jan Filip
(43) Date of publication of application: Venner Shipley LLP
11.07.2012 Bulletin 2012/28 200 Aldersgate
London EC1A 4HD (GB)
(73) Proprietor: Samsung Display Co., Ltd.
Gyeonggi-do (KR) (56) References cited:
US-A1- 2007 262 935 US-A1- 2009 225 068
US-A1- 2010 188 316

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 474 969 B1 2

Description

[0001] The present invention relates to an emission
control line driver and an organic light emitting display
using the same.

[0002] Recently, various flat panel displays (FPDs)
with reduced weight and volume as compared to cathode
ray tube (CRT) displays have been developed. The FPDs
include a liquid crystal display (LCD), a field emission
display (FED), a plasma display panel (PDP), and an
organic light emitting display.

[0003] Among the FPDs, the organic light emitting dis-
play displays animage using organic light emitting diodes
(OLEDs) that generate light by re-combination of elec-
trons and holes. The organic light emitting display has a
fast response speed and is driven with low power con-
sumption. A typical organic light emitting display supplies
current corresponding to data signals to the OLEDs by
using transistors formed in pixels so that light is emitted
by the OLEDs.

[0004] The typical organic light emitting display in-
cludes a data driver for supplying the data signals to data
lines, a scan driver for sequentially supplying scan sig-
nals to scan lines, an emission control line driver for sup-
plying emission control signals to emission control lines,
and a display unit including a plurality of pixels coupled
to the data lines, the scan lines, and the emission control
lines.

[0005] The pixels included in the display unit are se-
lected, when the scan signals are supplied to the scan
lines, to receive the data signals from the data lines. The
pixels that receive the data signals generate light with
brightness (e.g., predetermined brightness) correspond-
ing to the data signals and display a predetermined im-
age. Here, the emission times of the pixels are controlled
by the emission control signals that are supplied from the
emission control lines. In general, the emission control
signals are supplied to overlap the scan signals that are
supplied to one scan line or two scan lines to set the
pixels, to which the data signals are supplied, in a non-
emission state.

[0006] Therefore, the emission control line driver in-
cludes stages coupled to the emission control lines. The
stages receive at least four clock signals and output high
or low voltages to output lines.

[0007] However, since the stages included in the typ-
ical emission control line driver are driven by at least four
clock signals, a large number of transistors are included.
Therefore, manufacturing cost increases and itis difficult
to secure the reliability of driving. In addition, when the
emission control line driver is formed of a PMOS transis-
tor, a low level output is unstable.

[0008] To be specific, when a low signal is supplied to
an emission control line, the gate electrode of the tran-
sistor that outputs the low signal is maintained at a lower
voltage than the low signal. However, the voltage of the
gate electrode of the transistor increases due to leakage
current and the output of the low signal is unstable.
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[0009] US 2009/225068 A1, US 2007/262935 A1 and
US 2010/188316 A1 disclose emission control and data
drivers for use on OLED displays.

[0010] Accordingly, embodiments ofthe presentinven-
tion are directed toward an emission control line driver
capable of securing the stability of an output and of freely
controlling the width of emission control signals, and an
organic light emitting display using the same.

[0011] According to an aspect of the presentinvention,
there is provided an emission control driver for controlling
emission times of pixels of an OLED display according
to claim 1. Preferred embodiments are defined in the de-
pendent claims. According to the emission control line
driver illustrated in the embodiments of the present in-
vention and the organic light emitting display using the
same, the voltage of the gate electrode of the transistor
that outputs the low signal is periodically reduced using
the clock signal so that the stability of an output may be
secured. In addition, according to the embodiments of
the present invention, the width of the emission control
signal may be controlled to correspond to the width of
the start signal. Furthermore, according to the embodi-
ments of the present invention, since the stages receive
three clock signals, the circuit structure may be simplified.
[0012] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description,
serve to explain the principles of the present invention.

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

FIG. 2 is a block diagram schematically illustrating
stages of an emission control line driver of FIG. 1;
FIG. 3 is a circuit diagram illustrating a first embod-
iment of one of the stages of FIG. 2;

FIG. 4 is a waveform chart illustrating the operation
processes of one of the stages of FIG. 3;

FIG. 5 is a circuit diagram illustrating a second em-
bodiment of one of the stages of FIG. 2; and

FIG. 6 is a circuit diagram illustrating a third embod-
iment of one of the stages of FIG. 2.

[0013] Referring to FIG. 1, the organic light emitting
display according to an embodiment of the present in-
vention includes a display unit 40 that includes pixels 50
positioned at the crossing regions of scan lines S1 to Sn,
data lines D1 to Dm, and emission control lines E1 to En,
a scan driver 10 for driving the scan lines S1 to Sn, a
data driver 20 for driving the data lines D1 to Dm, an
emission control line driver 30 for driving the emission
control lines E1 to En, and a timing controller 60 for con-
trolling the drivers 10, 20, and 30.

[0014] The scan driver 10 sequentially supplies scan
signals to the scan lines S1 to Sn. When the scan signals
are supplied to the scan lines S1 to Sn, the pixels 50 are
selected in units of horizontal lines (e.g., line-by-line).
[0015] The data driver 20 supplies data signals to the
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data lines D1 to Dm in synchronization with the scan sig-
nals. The data signals supplied to the data lines D1 to
Dm are supplied to the pixels 50 that are selected by the
scan signals.

[0016] The emission control line driver 30 sequentially
supplies emission control signals to the emission control
lines E1 to En. Here, the emission control line driver 30
supplies the emission control signals so that the pixels
50 are set in a non-emission state during a period when
the voltages corresponding to the data signals are
charged. Therefore, the emission control signal supplied
to the ith (i is a natural number) emission control line Ei
overlaps the scan signal supplied to the ith scan line Si.
Onthe otherhand, the width of the emission control signal
may be suitably set to correspond to the structure of the
pixel 50 and the brightness to be realized.

[0017] FIG. 2 is a block diagram schematically illus-
trating stages of the emission control line driver of FIG. 1.
[0018] Referring to FIG. 2, the emission control line
driver 30 according to an embodiment of the present in-
vention includes n stages 321 to 32n in order to supply
emission control signals to the n emission control lines
E1to En. The stages 321 to 32n are coupled (connected)
to the emission control lines E1 to En, respectively, and
are driven by three clock signals CLK1, CLK2, and CLK3.
[0019] Each of the stages 321 to 32n includes a first
input terminal 33, a second input terminal 34, a third input
terminal 35, and a fourth input terminal 36.

[0020] The first input terminal 33 of a kth (k is an odd
or even number) stage 32k receives the first clock signal
CLK1 and the second input terminal 34 receives the sec-
ond clock signal CLK2. The first input terminal 33 of a
(k+1)th stage 32k+1 receives the second clock signal
CLK2, and the second input terminal 34 receives the first
clock signal CLK1. The third clock signal CLK3 is supplied
to the third input terminal 35 of each of the stages 321
to 32n, and a start signal FLM or a sampling signal of a
previous stage is supplied to the fourth input terminal 36.
[0021] The stages 321 to 32n may be formed of the
same circuit and generate the emission control signals
having width that is changed to correspond to the start
signal FLM.

[0022] FIG. 3 is a circuit diagram illustrating a first em-
bodiment of one of the stages of FIG. 2. In FIG. 3, for
convenience, the first stage 321 will be illustrated.
[0023] Referring to FIG. 3, the stage 321, according to
the first embodiment of the present invention, includes a
first transistor M1, a second transistor M2, a third tran-
sistor M3, a fourth transistor M4, a first capacitor C1, a
second capacitor C2, a first controller 100, and a second
controller 102.

[0024] Thefirsttransistor M1 is coupled between afirst
output terminal 37 and a first power source VDD. The
gate electrode of the first transistor M1 is coupled to a
first node N1. The first transistor M1 controls the voltage
of the first output terminal 37 to correspond to the voltage
applied to the firstnode N1. Here, when the firsttransistor
M1 is turned on, the first power source VDD (e.g., a high

10

15

20

25

30

35

40

45

50

55

voltage) is supplied to the first output terminal 37. Since
the first output terminal 37 is coupled to the emission
controlline E1, the high voltage supplied to the first output
terminal 37 is used as an emission control signal.
[0025] The second transistor M2 is coupled between
the first output terminal 37 and a second power source
VSS. The gate electrode of the second transistor M2 is
coupled to a second node N2. The second transistor M2
controls the voltage of the first output terminal 37 to cor-
respond to the voltage applied to the second node N2.
Here, when the second transistor M2 is turned on, the
second power source VSS (e.g., a low voltage) is sup-
plied to the first output terminal 37.

[0026] The third transistor M3 is coupled between the
fourth input terminal 36 and the first node N1. The gate
electrode of the third transistor M3 is coupled to the first
input terminal 33. The third transistor M3 is turned on or
off to correspond to the first clock signal CLK1 supplied
to the first input terminal 33. When the third transistor M3
is turned on, the fourth input terminal 36 and the first node
N1 are electrically coupled to each other. When the start
signal FLM (or a previous stage sampling signal) is sup-
plied to the fourth input terminal 36, the first transistor
M1 is turned on.

[0027] The fourth transistor M4 is coupled between the
first power source VDD and the second node N2. The
gate electrode of the fourth transistor M4 is coupled to
the first node N1. The fourth transistor M4 is turned on
or off to correspond to the voltage that is applied to the
first node N1 in order to control the voltage of the second
node N2. That is, the fourth transistor M4 is turned on
when a low voltage is applied to the first node N1 in order
to supply the voltage of the first power source VDD to
the second node N2. When the low voltage is supplied
to the first node N1, the high voltage of the first power
source VDD is supplied to the second node N2 so that
the first transistor M1 and the second transistor M2 are
turned on or off at different times.

[0028] The first capacitor C1 is coupled between the
second input terminal 34 and the second node N2. The
first capacitor C1 controls the voltage of the second node
N2 to correspond to the second clock signal CLK2 sup-
plied to the second input terminal 34. The operation proc-
esses of the first capacitor C1 will be described later in
more detail.

[0029] The second capacitor C2 is coupled between
the first node N1 and the first power source VDD. The
second capacitor C2 is charged with the voltage corre-
sponding to the turning on or off of the first transistor M1.
[0030] A firstcontroller 100 supplies a sampling signal
to a second output terminal 38 to correspond to the first
clock signal CLK1 and the second clock signal CLK2.
Therefore, the first controller 100 includes a fifth transis-
tor M5, a sixth transistor M6, a seventh transistor M7, a
third capacitor C3, and a fourth capacitor C4.

[0031] The fifth transistor M5 is coupled between the
fourth input terminal 36 and a third node N3. The gate
electrode of the fifth transistor M5 is coupled to the first
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input terminal 33. The fifth transistor M5 is turned on or
off to correspond to the first clock signal CLK1 supplied
to the first input terminal 33 in order to control the voltage
of the third node N3.

[0032] The sixth transistor M6 is coupled between a
sixth node N6 and the second input terminal 34. The gate
electrode of the sixth transistor M6 is coupled to the third
node N3. The sixth transistor M6 controls the voltage of
the sixth node N6 to correspond to the voltage applied
to the third node N3.

[0033] The seventh transistor M7 is coupled between
the first power source VDD and the sixth node N6. The
gate electrode of the seventh transistor M7 is coupled to
the first output terminal 37. The seventh transistor M7 is
turned on or off to correspond to the voltage applied to
the first output terminal 37 in order to control the voltage
of the sixth node N6.

[0034] The third capacitor C3 is coupled between the
third node N3 and the sixth node N6. The third capacitor
C3is charged with the voltage corresponding to the turn-
ing on or turning off of the sixth transistor M6.

[0035] The fourth capacitor C4 is coupled between the
first power source VDD and the first output terminal 37.
The fourth capacitor C4 is charged with the voltage cor-
responding to the turning on or off of the seventh tran-
sistor M7.

[0036] InFIG. 3, the second output terminal 38 is cou-
pled to the sixth node N6. The second output terminal 38
supplies the voltage applied to the sixth node N6 as a
sampling signal to a next stage 322.

[0037] The second controller 102 controls the voltage
of the second node N2 to correspond to the first clock
signal CLK1 and the third clock signal CLK3. Here, in a
period when the emission control signal is not supplied
to the first output terminal 37, the second controller 102
maintains the voltage of the second node N2 as a low
voltage. In FIG. 3, the second controller 102 includes an
eighth transistor M8, a ninth transistor M9, a tenth tran-
sistor M10, an eleventh transistor M11, and a fifth capac-
itor C5.

[0038] The eighth transistor M8 is coupled between
the first input terminal 33 and a fourth node N4. The gate
electrode of the eighth transistor M8 is coupled to the
first node N1. The eighth transistor M8 is turned on or off
to correspond to the voltage applied to the first node N1
in order to control the voltage of the fourth node N4.
[0039] The ninth transistor M9 is coupled between the
fourth node N4 and the second power source VSS. The
gate electrode of the ninth transistor M9 is coupled to the
first input terminal 33. The ninth transistor M9 is turned
on or off to correspond to the first clock signal CLK1 sup-
plied to the first input terminal 33 in order to control the
voltage of the fourth node N4.

[0040] The tenth transistor M10 is coupled between
the second node N2 and a fifth node N5. The gate elec-
trode of the tenth transistor M10 is coupled to a third input
terminal 35. The tenth transistor M10 is turned on or off
to correspond to the third clock signal CLK3 supplied to
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the third input terminal 35 in order to control the voltage
of the second node N2.

[0041] Theeleventhtransistor M11is coupled between
the fifth node N5 and the third input terminal 35. The gate
electrode of the eleventh transistor M11 is coupled to the
fourth node N4. The eleventh transistor M11 is turned on
or off to correspond to the voltage applied to the fourth
node N4 in order to control the voltage of the fifth node N5.
[0042] The fifth capacitor C5 is coupled between the
fourth node N4 and the fifth node N5. The fifth capacitor
C5is charged with the voltage corresponding to the turn-
ing on or off of the eleventh transistor M11.

[0043] FIG. 4 is a waveform chart illustrating the oper-
ation processes of the stage of FIG. 3.

[0044] Referring to FIG. 4, the first clock signal CLK1
and the second clock signal CLK2 are supplied in the
period of iH (i is a natural number, e.g., a horizontal pe-
riod), and the third clock signal CLK3 is supplied in the
period of i/2H. In FIG. 4, for convenience sake, the first
clock signal CLK1 and the second clock signal CLK2 are
set in the period of 2H and the third clock signal CLK3 is
set in the period of 1H.

[0045] In FIG. 4, the first clock signal CLK1 and the
second clock signal CLK2 are supplied in different hori-
zontal periods H, and the third clock signal CLK3 is sup-
plied every horizontal period H so thatthefirst clock signal
CLK1 does not overlap the third clock signal CLK3. Then,
in the horizontal period H, after the first clock signal CLK1
or the second clock signal CLK2 is supplied, the third
clock signal CLK3 is supplied. That is, in an exemplary
horizontal period, the third clock signal CLK3 is supplied
after the first clock signal CLK1 is supplied. In the next
horizontal period, the third clock signal CLK3 is supplied
after the second clock signal CLK2 is supplied.

[0046] Operation processes will be described in more
detail as follows. First, the start signal FLM (e.g., the low
signal) is supplied to the fourth input terminal 36. After
the startsignal FLM is supplied to the fourth input terminal
36, the first clock signal CLK1 is supplied to the first input
terminal 33. When the first clock signal CLK1 is supplied,
the third transistor M3, the fifth transistor M5, and the
ninth transistor M9 are turned on.

[0047] When the third transistor M3 is turned on, the
start signal FLM is supplied to the first node N1. When
the start signal FLM is supplied to the first node N1, the
first transistor M1, the fourth transistor M4, and the eighth
transistor M8 are turned on. When the first transistor M1
is turned on, the voltage corresponding to the turning on
of the first transistor M1 is charged at the second capac-
itor C2.

[0048] When the first transistor M1 is turned on, the
voltage of the first power source VDD is supplied to the
first output terminal 37. In this case, the emission control
signal is supplied to the emission control line E1.
[0049] When the fourth transistor M4 is turned on, the
first power source VDD is supplied to the second node
N2. When the first power source VDD is supplied to the
second node N2, the second transistor M2 is turned off.
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When the second transistor M2 is turned off, the first pow-
er source VDD may be stably supplied to the first output
terminal 37.

[0050] When the eighth transistor M8 is turned on, the
fourth node N4 and the first input terminal 33 are electri-
cally coupled to each other. Here, since the first clock
signal CLK1 is supplied to the first input terminal 33, the
fourth node N4 receives a low voltage.

[0051] When the fifth transistor M5 is turned on, the
start signal is supplied to the third node N3. When the
start signal is supplied to the third node N3, the sixth
transistor M6 is turned on. When the sixth transistor M6
is turned on, the sixth node N6 and the second input
terminal 34 are electrically coupled to each other. Here,
since the second clock signal CLK2 is not supplied to the
second input terminal 34, the sixth node N6 maintains a
high voltage so that a sampling signal is not supplied to
the second output terminal 38. On the other hand, since
the sixth transistor M6 is turned on, the voltage corre-
sponding to the turning on of the sixth transistor M6 is
charged at the third capacitor C3.

[0052] When the ninth transistor M9 is turned on, the
voltage of the second power source VSS is supplied to
the fourth node N4. When the second power source VSS
is supplied to the fourth node N4, the eleventh transistor
M11 is turned on. When the eleventh transistor M11 is
turned on, the fifth node N5 and the third input terminal
35 are electrically coupled to each other. Here, since the
third clock signal CLKS is not supplied to the third input
terminal 35, the fifth node N5 maintains a high voltage.
On the other hand, since the eleventh transistor M11 is
turned on, the voltage corresponding to the turning on of
the eleventh transistoris charged at the fifth capacitor C5.
[0053] Then, the supply of the first clock signal CLK1
to the first input terminal 33 is stopped. When the supply
of the first clock signal CLK1 is stopped, the third tran-
sistor M3, the fifth transistor M5, and the ninth transistor
M9 are turned off.

[0054] When the third transistor M3 is turned off, the
fourth input terminal 36 and the first node N1 are electri-
cally isolated from each other. Here, the first node N1
maintains a low voltage by the second capacitor C2.
Therefore, the first transistor M1 maintains a turn on state
so that the voltage of the first power source VDD is output
to the first output terminal 37. Since the fourth transistor
M4 maintains a turn on state by the voltage of the second
capacitor C2, the second transistor M2 stably maintains
a turn off state.

[0055] When the fifth transistor M5 is turned off, the
fourth input terminal 36 and the third node N3 are elec-
trically isolated from each other. Here, the sixth transistor
M6 maintains a turn on state to correspond to the voltage
charged at the third capacitor C3 so that the second out-
put terminal 38 maintains a previous voltage.

[0056] When the ninth transistor M9 is turned off, the
fourth node N4 and the second power source VSS are
electrically isolated from each other. Here, since the
eighth transistor M8 maintains a turned on state to cor-
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respond to the voltage applied to the first node N1, the
fourth node N4 and the first input terminal 33 are electri-
cally coupled to each other. Therefore, the voltage of the
fourth node N4 increases to the voltage supplied to the
first input terminal 33 (e.g., the voltage of a high signal).
When the fourth node N4 receives the voltage of the high
signal, the eleventh transistor M11 is turned off. Here,
the fifth capacitor C5 is charged with the voltage corre-
sponding to the turning off of the eleventh transistor M11.
[0057] Then, the third clock signal CLK3 is supplied to
the third input terminal 35. When the third clock signal
CLK3 is supplied, the tenth transistor M10 is turned on.
When the tenth transistor M10 is turned on, the second
node N2 and the fifth node N5 are electrically coupled to
each other. At this time, since the fourth transistor M4
maintains a turned on state and the eleventh transistor
M11 maintains a turned off state, the second node N2
maintains the voltage of the first power source VDD.
[0058] Afterthe third clock signal CLK3 is supplied, the
second clock signal CLK2 is supplied to the second input
terminal 34 in the next horizontal period. Here, since the
sixth transistor M6 is set in a turn on state, the second
clock signal CLK2 is supplied to the sixth node N6. The
second clock signal CLK2 supplied to the sixth node N6
as a sampling signal is supplied to the next stage via the
second output terminal 38. On the other hand, when the
second clock signal CLK2 is supplied to the sixth node
N6, the voltage of the third node N3 is reduced by the
coupling of the third capacitor C3. Therefore, the sixth
transistor M6 stably maintains a turned on state.

[0059] Additionally, the second clock signal CLK2 sup-
plied to the second input terminal 34 is transmitted to the
second node N2 by the coupling of the first capacitor C1.
Here, since the second node N2 receives the first power
source VDD, the voltage of the first power source VDD
is maintained without a change in a voltage.

[0060] Then, the third clock signal CLK3 is supplied to
the third input terminal 35. When the third clock signal
CLK3 is supplied, the tenth transistor M10 is turned on.
When the tenth transistor M10 is turned on, the second
node N2 and the fifth node N5 are electrically coupled to
eachother. Here, since the fourth transistor M4 maintains
a turned on state and the eleventh transistor M11 main-
tains a turned off state, the second node N2 maintains
the voltage of the first power source VDD. After the third
clock signal CLK3 is supplied, the supply of the start sig-
nal FLM is stopped (e.g., a high voltage) in the next hor-
izontal period, and the first clock signal CLK1 is supplied
to the first input terminal 33.

[0061] When the first clock signal CLK1 is supplied,
the third transistor M3, the fifth transistor M5, and the
ninth transistor M9 are turned on.

[0062] When the third transistor M3 is turned on, the
first node N1 and the fourth input terminal 36 are electri-
cally coupled to each other. Here, since a high voltage
is supplied to the first node N1, the first transistor M1,
the fourth transistor M4, and the eighth transistor M8 are
turned off. When the first transistor M1 is turned off, the
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first output terminal 37 is set in a floating state. In this
case, the first output terminal 37 maintains the high volt-
age that is an output signal of a previous period.

[0063] Since the emission control signal supplied to
the emission control line E1 is supplied to the pixels 50,
charging is performed by the capacitors of the pixels.
Therefore, although the first output terminal 37 is set in
a floating state, the output voltage of a previous period
is maintained by the parasitic capacitors of the pixels 50
and the emission control line.

[0064] When the fifth transistor M5 is turned on, a high
voltage is supplied to the third node N3 so that the sixth
transistor M6 is turned off. When the sixth transistor M6
is turned off, the sixth node N6 and the second input
terminal 34 are electrically isolated from each other.
Here, the third capacitor C3 is charged with the voltage
corresponding to the turning off of the sixth transistor M6.
[0065] When the ninth transistor M9 is turned on, the
fourth node N4 and the second power source VSS are
electrically coupled to each other. Here, the fourth node
N4 receives the voltage of the second power source VSS
so that the eleventh transistor M11 is turned on. When
the eleventh transistor M1 is turned on, the fifth node N5
and the third input terminal 35 are electrically coupled to
each other. On the other hand, the voltage corresponding
to the turning on of the eleventh transistor M11 is stored
at the fifth capacitor C5.

[0066] Then, the third clock signal CLK3 is supplied to
the third input terminal 35. When the third clock signal
CLK3 is supplied, the tenth transistor M10 is turned on.
When the tenth transistor M10 is turned on, the second
node N2 and the third input terminal 35 are electrically
coupled to each other via the fifth node N5. Here, the
third clock signal CLK3 (e.g., a low voltage) is supplied
to the second node N2. When the low voltage is supplied
to the second node N2, the second transistor M2 is turned
on so that the voltage of the second power source VSS
is output to the first output terminal 37. In this case, the
supply of the emission control signal to the emission con-
trol line E1 is stopped. When the second power source
VSSis supplied to the first output terminal 37, the seventh
transistor M7 is turned on. When the seventh transistor
M7 is turned on, the voltage of the first power source
VDD is supplied to the sixth node N6.

[0067] According to an embodiment of the present in-
vention, the third clock signal CLK3 may be set as a volt-
age lower than the second power source VSS so that the
second transistor M2 may be stably turned on. Then, the
stage 321 outputs the voltage of the first power source
VDD to the first output terminal 37 until the next start
signal FLM is supplied.

[0068] Additionally, according to embodiments of the
present invention, whenever the second clock signal
CLK2 is supplied, the voltage of the second node N2 is
reduced by the coupling of the first capacitor C1. There-
fore, the voltage of the second node N2 stably maintains
a low voltage so that the voltage of the second power
source VSS may be stably output to the first output ter-
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minal 37.

[0069] Onthe otherhand, asamplingsignalis supplied
to the next stage in synchronization with the second clock
signal CLK2 (In the next stage, the second clock signal
CLK2 is supplied to the first input terminal). In this case,
the next stage stably outputs the emission control signal
using the sampling signal. Additionally, in FIG. 4, it is
illustrated that one sampling signal is generated to cor-
respond to the start signal FLM. However, the present
invention is not limited to the above. For example, when
the start signal FLM overlaps twofirst clock signals CLK1,
two sampling signals are supplied to the next stage.
Therefore, according to embodiments of the present in-
vention, the width of the start signal FLM is controlled so
that the width of the emission control signal may be freely
controlled.

[0070] FIG. 5is a circuit diagram illustrating a second
embodiment of the stage of FIG. 2. In FIG. 5, the same
elements as those of FIG. 3 are denoted by the same
reference numerals and detailed description thereof will
be omitted.

[0071] Referring to FIG. 5, the stage 321, according to
the second embodiment of the present invention, further
includes a twelfth transistor M12 and a thirteenth tran-
sistor M13 for bidirectional driving.

[0072] The twelfth transistor M12 is coupled between
the fourth input terminal 36 and the third transistor M3.
The gate electrode of the twelfth transistor M12 receives
a first control signal CS1. The twelfth transistor M12 is
turned on when the first control signal CS1 is supplied.
[0073] The thirteenth transistor M13 is coupled be-
tween a fifth input terminal 39 and the fifth transistor M5
(or a first controller 100). Then, the gate electrode of the
thirteenth transistor M13 receives a second control signal
CS2. The thirteenth transistor M13 is turned on when the
second control signal CS2 is supplied. The fifth input ter-
minal 39 receives the start signal or the sampling signal
of the next stage.

[0074] Here,thefirstcontrolsignal CS1andthe second
control signal CS2 are supplied at different times (e.g.,
not overlapped with each other). For example, when the
emission control signals are supplied in a first direction
(from top to bottom of a panel), the first control signal
CS1issupplied sothatthe twelfth transistor M12is turned
on and so that the thirteenth transistor M13 maintains a
turned off state. When the emission control signals are
supplied in a second direction (from bottom to top of the
panel), the second control signal CS2 is supplied so that
the thirteenth transistor M13 is turned on and so that the
twelfth transistor M12 maintains a turned off state.
[0075] The stage 321, according to the second embod-
imentof the presentinvention, further includes the twelfth
transistor M12 and the thirteenth transistor M13 for bidi-
rectional driving, and the operation processes are sub-
stantially the same as the first embodiment illustrated in
FIG. 3.

[0076] FIG.6is acircuitdiagram illustrating a third em-
bodiment of the stage of FIG. 2. In FIG. 6, the same el-
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ements as those of FIG. 3 are denoted by the same ref-
erence numerals, and detailed description thereof will be
omitted.

[0077] Referring to FIG. 6, the stage 321, according to
the third embodiment of the present invention, further
includes a fourteenth transistor M14 coupled between
the first node N1 and the second power source VSS. The
fourteenth transistor M14 is turned on to supply the volt-
age of the second power source VSS to the first node
N1 when a reset signal (Reset) is supplied to the gate of
the fourteenth transistor M14. When the second power
source VSS is supplied to the first node N1, the first tran-
sistor M1 is turned on so that the voltage of the first power
source VDD is supplied to the first output terminal 37.
[0078] Here,theresetsignal (Reset)is commonly sup-
plied to all of the stages 321 to 32n when a power source
is turned on and/or off. As described above, when the
reset signal (Reset) is supplied and the power source is
turned on and/or off, the emission control signals are sup-
plied to the emission control lines E1 to En so that the
pixels 50 are setin a non-emission state. That is, accord-
ing to the third embodiment of the present invention, it is
possible to prevent over-current from flowing or unnec-
essary light from being generated when the power source
is turned on and/or off using the reset signal.

[0079] Additionally, in FIG. 2, the third clock signal
CLK3is supplied to all of the stages 321 to 32n. However,
the present invention is not limited to the above. For ex-
ample, the third clock signal CLK3 may be supplied to
even and odd stages via different lines. Then, the load
of the third clock signal CLK3 is minimized or reduced
so that the stability of driving the stages may be improved.
[0080] Although the present invention has been de-
scribed in connection with certain exemplary embodi-
ments, it is to be understood that the invention is not
limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and
equivalent arrangements included within the scope of the
appended claims.

Claims

1.  An emission control line driver (30) for controlling
emission times of pixels of an organic light emitting
display, the emission control line driver comprising
a plurality of stages (321, 322, 323 ... 32n), wherein
each of the stages comprises:

a first transistor (M1) comprising a first elec-
trode, a second electrode and a gate electrode,
the first and second electrodes of the first tran-
sistor being electrically connected between a
first output terminal (37) and afirst power source
terminal (VDD), the gate electrode of the first
transistor being connected to a first node (N1)
and the first transistor being configured to be
turned on or off and to control a voltage of the
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first output terminal (37) according to a voltage
applied to the first node (N1), wherein the first
output terminal (37) is configured to output the
emission control signal of the stage;

a second transistor (M2) comprising a first elec-
trode, a second electrode and a gate electrode,
the first and second electrodes of the second
transistor being electrically connected between
the first output terminal (37) and a second power
source terminal (VSS) arranged to receive a
voltage that is lower than the voltage received
by the first power source terminal (VDD), the
gate electrode of the second transistor being
connected to a second node (N2) and the sec-
ond transistor being configured to be turned on
or off and to control the voltage of the first output
terminal (37) according to a voltage applied to
the second node (N2);

a third transistor (M3) comprising a first elec-
trode, a second electrode and a gate electrode,
the first electrode of the third transistor being
electrically connected to a fourth input terminal
(36), the second electrode of the third transistor
being electrically connected to the first node
(N1), and the gate electrode of the third transis-
tor being electrically connected to a first input
terminal (33);

a fourth transistor (M4) comprising a first elec-
trode, a second electrode and a gate electrode,
thefirst and second electrodes of the fourth tran-
sistor being electrically connected between the
first power source terminal (VDD) and the sec-
ond node (N2), the gate electrode of the fourth
transistor being electrically connected to the first
node (N1);

a first controller (100) electrically connected to
the first input terminal (33), a second input ter-
minal (34), the fourth input terminal (36) and the
firstoutputterminal (37), thefirst controller being
configured to supply a sampling signal for a next
stage to a second output terminal (38);

a second controller (102) electrically connected
tothe firstinput terminal (33), the first node (N1),
the second node (N2) and a third input terminal
(35), the second controller being configured to
control the voltage of the second node (N2); and
a first capacitor (C1) electrically connected be-
tween the second input terminal (34) and the
second node (N2), wherein the first controller
(100) comprises:

a fifth transistor (M5) comprising a first elec-
trode, a second electrode and a gate elec-
trode, the first electrode of the fifth transistor
being electrically connected to the fourth in-
put terminal (36), the second electrode of
thefifth transistor being electrically connect-
ed to a third node (N3), and the gate elec-
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trode of the fifth transistor being electrically
connected to the first input terminal (33);

a sixth transistor (M6) comprising a first
electrode, a second electrode and a gate
electrode, the first and second electrodes
of the sixth transistor being electrically con-
nected between a sixth node (N6) and the
second input terminal (34), and the gate
electrode of the sixth transistor being elec-
trically connected to the third node (N3);

a seventh transistor (M7) comprising a first
electrode, a second electrode and a gate
electrode, the first and second electrodes
of the seventh transistor being electrically
connected between the sixth node (N6) and
the first power source terminal (VDD), and
the gate electrode of the seventh transistor
being electrically connected to the first out-
put terminal (37);

a third capacitor (C3) electrically connected
between the third node (N3) and the sixth
node (N6); and

a fourth capacitor (C4) electrically connect-
ed between thefirst output terminal (37) and
the first power source terminal (VDD),
wherein the second output terminal (38) is
electrically connected to the sixth node
(N6), and

wherein the second controller (102) comprises:

an eighth transistor (M8) comprising a first
electrode, a second electrode and a gate
electrode, the first and second electrodes
of the eighth transistor being electrically
connected between the first input terminal
(33) and a fourth node (N4), and the gate
electrode of the eighth transistor being elec-
trically connected to the first node (N1);

a ninth transistor (M9) comprising a first
electrode, a second electrode and a gate
electrode, the first and second electrodes
of the nineth transistor being electrically
connected between the fourth node (N4)
and the second power source terminal
(VSS), and the gate electrode of the nineth
transistor being electrically connected to the
first input terminal (33);

a tenth transistor (M10) comprising a first
electrode, a second electrode and a gate
electrode, the first and second electrodes
of the tenth transistor being electrically con-
nected between the second node (N2) and
a fifth node (N5), the gate electrode of the
tenth transistor being electrically connected
to the third input terminal (35);

an eleventh transistor (M11) comprising a
first electrode, a second electrode and a
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gate electrode, the first and second elec-
trodes of the eleventh transistor being elec-
trically connected between the fifth node
(N5) and the third input terminal (35), and
the gate electrode of the eleventh transistor
being electrically connected to the fourth
node (N4); and

a fifth capacitor (C5) electrically connected
between the fourth node (N4) and the fifth
node (N5).

The emission control line driver as claimed in claim
1, further comprising a second capacitor (C2) elec-
trically connected between the first node and the first
power source terminal.

The emission control line driver as claimed in claim
1o0r2,

wherein the first input terminal is configured to re-
ceive a first clock signal (CLK1),

wherein the second input terminal is configured to
receive a second clock signal (CLK2),

wherein the third input terminal is configured to re-
ceive a third clock signal (CLK3), and

wherein the fourth input terminal is configured to re-
ceive a start signal or the sampling signal of a pre-
vious stage.

The emission control line driver as claimed in any
one of the preceding claims, further comprising:

a twelfth transistor (M12) comprising a first elec-
trode, a second electrode and a gate electrode,
the first and second electrodes of the twelfth
transistor being electrically connected between
the fourth input terminal and the first electrode
of the third transistor, the twelfth transistor being
configured to be turned on when a first control
signal is supplied to the gate electrode of the
twelfth transistor; and

a thirteenth transistor (M13) comprising a first
electrode, a second electrode and a gate elec-
trode, the first and second electrodes of the thir-
teenth transistor being electrically connected
between a fifth input terminal (39) and the first
electrode of the fifth transistor, the thirteenth
transistor being configured to be turned on when
a second control signal is supplied to the gate
electrode of the thirteenth transistor.

The emission control line driver as claimed in claim
4, wherein the fifth input terminal is configured to
receive a start signal or the sampling signal of a next
stage.

The emission control line driver as claimed in any
one of the preceding claims, further comprising a
fourteenth transistor (M14) comprising a first elec-
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trode, a second electrode and a gate electrode, the
first and second electrodes of the fourteenth transis-
tor being electrically connected between the first
node and the second power source terminal, the
fourteenth transistor being configured to be turned
on when a reset signal is supplied to the gate elec-
trode of the fourteenth transistor.

The emission control line driver as claimed in claim
6, wherein the reset signal is commonly supplied to
all of the stages.

An organic light emitting display comprising:

a scan driver (10) configured for sequentially
supplying scan signals to scan lines;

a data driver (20) configured for supplying data
signals to data lines;

an emission control line driver (30) according to
any one of the preceding claims configured for
supplying emission control signals to emission
control lines; and

pixels positioned at crossing regions of the scan
lines, the data lines, and the emission control
lines.

The organic light emitting display as claimed in claim
8, wherein the first input terminal of an ith stage of
the stages is configured to receive afirst clock signal,
wherein the second input terminal of the ith stage is
configured to receive a second clock signal,
wherein the third input terminal of the ith stage is
configured to receive a third clock signal, and
wherein the fourth input terminal of the ith stage is
configured to receive a start signal or the sampling
signal of a previous stage.

The organic light emitting display as claimed in claim
9, wherein the first input terminal of an (i+1)th stage
of the stages is configured to receive the second
clock signal,

wherein the second input terminal of the (i+1)th stage
is configured to receive the first clock signal,
wherein the third input terminal of the (i+1)t" stage
is configured to receive the third clock signal, and
wherein the fourth input terminal of the (i+1)t stage
is configured to receive the start signal or the sam-
pling signal of a previous stage,

wherein the third clock signal supplied to the ith stage
and the (i+1)th stage may be supplied via different
transmission lines.

Patentanspriiche

1.

Leitungstreiber fir die Emissionssteuerung (30) zum
Steuern von Emissionszeiten von Pixeln einer orga-
nischen lichtemittierenden Anzeige, wobei der Lei-
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tungstreiber fur die Emissionssteuerung eine Mehr-
zahl von Stufen (321,322, 323 ... 32n) umfasst, wo-
bei jede der Stufen umfasst:

einen ersten Transistor (M1), umfassend eine
erste Elektrode, eine zweite Elektrode und eine
Steuerelektrode, wobei die erste Elektrode und
die zweite Elektrode des ersten Transistors zwi-
schen einem ersten Ausgangsanschluss (37)
und einem ersten Stromquellenanschluss
(VDD) elektrisch angeschlossen sind, die Steu-
erelektrode des ersten Transistors an einen ers-
tenKnoten (N1) angeschlossenist und der erste
Transistor so konfiguriert ist, dass er ein- oder
ausgeschaltet wird und eine Spannung des ers-
ten Ausgangsanschlusses (37) steuert gemaf
einer an den ersten Knoten (N1) angelegten
Spannung, wobei der erste Ausgangsanschluss
(37) so konfiguriert ist, dass er das Emissions-
steuersignal der Stufe ausgibt;

einen zweiten Transistor (M2), umfassend eine
erste Elektrode, eine zweite Elektrode und eine
Steuerelektrode, wobei die erste Elektrode und
die zweite Elekirode des zweiten Transistors
zwischen dem ersten Ausgangsanschluss (37)
und einem zweiten Stromquellenanschluss
(VSS), der so angeordnetist, dass er eine Span-
nung empfangt, die geringer als die durch den
ersten Stromquellenanschluss (VDD) empfan-
gene Spannung ist, elektrisch angeschlossen
sind, die Steuerelektrode des zweiten Transis-
tors an einen zweiten Knoten (N2) angeschlos-
sen ist und der zweite Transistor so konfiguriert
ist, dass er ein- oder ausgeschaltet wird und die
Spannung des ersten Ausgangsanschlusses
(37) steuert gemaR einer an den zweiten Knoten
(N2) angelegten Spannung;

einen dritten Transistor (M3), umfassend eine
erste Elektrode, eine zweite Elektrode und eine
Steuerelektrode, wobei die erste Elektrode des
dritten Transistors elektrisch an einen vierten
Eingangsanschluss (36) angeschlossen ist, die
zweite Elektrode des dritten Transistors elek-
trisch an den ersten Knoten (N1) angeschlossen
ist und die Steuerelektrode des dritten Transis-
tors elektrisch an einen ersten Eingangsan-
schluss (33) angeschlossen ist;

einen vierten Transistor (M4), umfassend eine
erste Elektrode, eine zweite Elektrode und eine
Steuerelektrode, wobei die erste Elektrode und
die zweite Elektrode des vierten Transistors zwi-
schen dem ersten Stromquellenanschluss
(VDD) und dem zweiten Knoten (N2) elektrisch
angeschlossen sind, die Steuerelektrode des
vierten Transistors elektrisch an den ersten
Knoten (N1) angeschlossen ist;

eine erste Steuereinrichtung (100), die elek-
trisch an den ersten Eingangsanschluss (33),
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einen zweiten Eingangsanschluss (34), den
vierten Eingangsanschluss (36) und den ersten
Ausgangsanschluss (37) angeschlossen ist,
wobei die erste Steuereinrichtung so konfigu-
riertist, dass sie ein Abtastsignal fiir eine nachs-
te Stufe an einen zweiten Ausgangsanschluss
(38) liefert;

eine zweite Steuereinrichtung (102), die elek-
trisch an den ersten Eingangsanschluss (33),
den ersten Knoten (N1), den zweiten Knoten
(N2) und einen dritten Eingangsanschluss (35)
angeschlossen ist, wobei die zweite Steuerein-
richtung so konfiguriert ist, dass sie die Span-
nung des zweiten Knotens (N2) steuert; und
einen ersten Kondensator (C1), der zwischen
dem zweiten Eingangsanschluss (34) und dem
zweiten Knoten (N2) elektrisch angeschlossen
ist,

wobei die erste Steuereinrichtung (100) um-
fasst:

einen flunften Transistor (M5), umfassend
eine erste Elektrode, eine zweite Elektrode
und eine Steuerelektrode, wobei die erste
Elektrode des flinften Transistors elektrisch
an den vierten Eingangsanschluss (36) an-
geschlossen ist, die zweite Elektrode des
funften Transistors elektrisch an einen drit-
ten Knoten (N3) angeschlossen ist und die
Steuerelektrode des fiinften Transistors
elektrisch an den ersten Eingangsan-
schluss (33) angeschlossen ist;

einen sechsten Transistor (M6), umfassend
eine erste Elektrode, eine zweite Elektrode
und eine Steuerelektrode, wobei die erste
Elektrode und die zweite Elektrode des
sechsten Transistors zwischen einem
sechsten Knoten (N6) und dem zweiten Ein-
gangsanschluss (34) elektrisch ange-
schlossen sind und die Steuerelektrode des
sechsten Transistors elektrisch an den drit-
ten Knoten (N3) angeschlossen ist;

einen siebenten Transistor (M7), umfas-
send eine erste Elektrode, eine zweite Elek-
trode und eine Steuerelektrode, wobei die
erste Elektrode und die zweite Elektrode
des siebenten Transistors zwischen dem
sechsten Knoten (N6) und dem ersten
Stromquellenanschluss (VDD) elektrisch
angeschlossen sind und die Steuerelektro-
de des siebenten Transistors elektrisch an
den ersten Ausgangsanschluss (37) ange-
schlossen ist;

einen dritten Kondensator (C3), der zwi-
schen dem dritten Knoten (N3) und dem
sechsten Knoten (NG6) elektrisch ange-
schlossen ist; und

einen vierten Kondensator (C4), der zwi-
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schen dem ersten Ausgangsanschluss (37)
und dem ersten Stromquellenanschluss
(VDD) elektrisch angeschlossen ist, wobei
der zweite Ausgangsanschluss (38) elek-
trisch an den sechsten Knoten (N6) ange-
schlossen ist und

wobei die zweite Steuereinrichtung (102) um-
fasst:

einen achten Transistor (M8), umfassend
eine erste Elektrode, eine zweite Elektrode
und eine Steuerelektrode, wobei die erste
Elektrode und die zweite Elektrode des ach-
ten Transistors zwischen dem ersten Ein-
gangsanschluss (33) und einem vierten
Knoten (N4) elektrisch angeschlossen sind
und die Steuerelektrode des achten Tran-
sistors elektrisch an den ersten Knoten (N1)
angeschlossen ist;

einen neunten Transistor (M9), umfassend
eine erste Elektrode, eine zweite Elektrode
und eine Steuerelektrode, wobei die erste
Elektrode und die zweite Elektrode des
neunten Transistors zwischen dem vierten
Knoten (N4) und dem zweiten Stromquel-
lenanschluss (VSS) elektrisch angeschlos-
sensind und die Steuerelektrode des neun-
ten Transistors elektrischan den ersten Ein-
gangsanschluss (33) angeschlossen ist;
einen zehnten Transistor (M10), umfas-
send eine erste Elektrode, eine zweite Elek-
trode und eine Steuerelektrode, wobei die
erste Elektrode und die zweite Elektrode
des zehnten Transistors zwischen dem
zweiten Knoten (N2) und einem fiinften
Knoten (N5) elektrisch angeschlossen sind,
die Steuerelektrode des zehnten Transis-
tors elektrisch an den dritten Eingangsan-
schluss (35) angeschlossen ist;

einen elften Transistor (M11), umfassend
eine erste Elektrode, eine zweite Elektrode
und eine Steuerelektrode, wobei die erste
Elektrode und die zweite Elektrode des elf-
ten Transistors zwischen dem fiinften Kno-
ten (N5) und dem dritten Eingangsan-
schluss (35) elektrisch angeschlossen sind
und die Steuerelektrode des elften Transis-
tors elektrisch an den vierten Knoten (N4)
angeschlossen ist; und

einen flinften Kondensator (C5), der zwi-
schen dem vierten Knoten (N4) und dem
funften Knoten (N5) elektrisch angeschlos-
sen ist.

Leitungstreiberfiirdie Emissionssteuerung nach An-
spruch 1, ferner umfassend einen zweiten Konden-
sator (C2), der zwischen dem ersten Knoten und
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dem ersten Stromquellenanschluss elektrisch ange-
schlossen ist.

Leitungstreiber fiir die Emissionssteuerung nach An-
spruch 1 oder 2,

wobei der erste Eingangsanschluss so konfiguriert
ist, dass er ein erstes Taktsignal (CLK1) empfangt,
wobei der zweite Eingangsanschluss so konfiguriert
ist, dass er ein zweites Taktsignal (CLK2) empfangt,
wobei der dritte Eingangsanschluss so konfiguriert
ist, dass er ein drittes Taktsignal (CLK3) empfangt,
und

wobei der vierte Eingangsanschluss so konfiguriert
ist, dass er ein Startsignal oder das Abtastsignal ei-
ner vorherigen Stufe empfangt.

Leitungstreiber fir die Emissionssteuerung nach ei-
nem der vorangehenden Anspriiche, ferner umfas-
send:

einen zwolften Transistor (M12), umfassend ei-
ne erste Elektrode, eine zweite Elektrode und
eine Steuerelektrode, wobei die erste Elektrode
und die zweite Elektrode des zwolften Transis-
tors zwischen dem vierten Eingangsanschluss
und der ersten Elektrode des dritten Transistors
elektrisch angeschlossen sind, der zwélfte Tran-
sistor so konfiguriert ist, dass er eingeschaltet
wird, wenn ein erstes Steuersignal an die Steu-
erelektrode des zwdlften Transistors geliefert
wird; und

einen dreizehnten Transistor (M13), umfassend
eine erste Elektrode, eine zweite Elektrode und
eine Steuerelektrode, wobei die erste Elektrode
und die zweite Elektrode des dreizehnten Tran-
sistors zwischen einem flinften Eingangsan-
schluss (39) und der ersten Elektrode des flinf-
ten Transistors elektrisch angeschlossen sind,
der dreizehnte Transistor so konfiguriert ist,
dass er eingeschaltet wird, wenn ein zweites
Steuersignal an die Steuerelektirode des drei-
zehnten Transistors geliefert wird.

Leitungstreiber fiir die Emissionssteuerung nach An-
spruch 4, wobei der flinfte Eingangsanschluss so
konfiguriert ist, dass er ein Startsignal oder das Ab-
tastsignal einer nachsten Stufe empfangt.

Leitungstreiber fir die Emissionssteuerung nach ei-
nem der vorangehenden Anspriiche, ferner umfas-
send einen vierzehnten Transistor (M14), umfas-
send eine erste Elektrode, eine zweite Elektrode und
eine Steuerelektrode, wobei die erste Elektrode und
die zweite Elektrode des vierzehnten Transistors
zwischen dem ersten Knoten und dem zweiten
Stromquellenanschluss elektrisch angeschlossen
sind, der vierzehnte Transistor so konfiguriert ist,
dass er eingeschaltet wird, wenn ein Riicksetzsignal
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an die Steuerelektrode des vierzehnten Transistors
geliefert wird.

Leitungstreiberfiirdie Emissionssteuerung nach An-
spruch 6, wobei das Riicksetzsignal allgemein an
alle Stufen geliefert wird.

Organische lichtemittierende Anzeige, umfassend:

einen Scantreiber (10), konfiguriert fiir das se-
quentielle Liefern von Scansignalen an Scanlei-
tungen;

einen Datentreiber (20), konfiguriert fir das Lie-
fern von Datensignalen an Datenleitungen;
einen Leitungstreiber fir die Emissionssteue-
rung (30) nach einem der vorangehenden An-
spriiche, konfiguriert fir das Liefern von Emis-
sionssteuersignalen an Emissionssteuerleitun-
gen; und

Pixel, positioniert an Kreuzungsbereichen der
Scanleitungen, der Datenleitungen und der
Emissionssteuerleitungen.

Organische lichtemittierende Anzeige nach An-
spruch 8,

wobei der erste Eingangsanschluss einer i-ten Stufe
der Stufen so konfiguriertist, dass er ein erstes Takt-
signal empfangt,

wobei der zweite Eingangsanschluss der i-ten Stufe
so konfiguriert ist, dass er ein zweites Taktsignal
empfangt,

wobei der dritte Eingangsanschluss der i-ten Stufe
so konfiguriertist, dass er ein drittes Taktsignal emp-
fangt, und

wobei der vierte Eingangsanschluss der i-ten Stufe
so konfiguriert ist, dass er ein Startsignal oder das
Abtastsignal einer vorherigen Stufe empfangt.

Organische lichtemittierende Anzeige nach An-
spruch 9,

wobei der erste Eingangsanschluss einer (i+1)-ten
Stufe der Stufen so konfiguriertist, dass er das zwei-
te Taktsignal empfangt,

wobei der zweite Eingangsanschluss der (i+1)-ten
Stufe so konfiguriertist, dass er das erste Taktsignal
empfangt,

wobei der dritte Eingangsanschluss der (i+1)-ten
Stufe so konfiguriertist, dass er das dritte Taktsignal
empfangt, und

wobei der vierte Eingangsanschluss der (i+1)-ten
Stufe so konfiguriert ist, dass er das Startsignal oder
das Abtastsignal einer vorherigen Stufe empfangt,
wobei das an die i-te Stufe und die (i+1)-te Stufe
gelieferte dritte Taktsignal Uber unterschiedliche
Ubertragungsleitungen geliefert werden kann.
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Revendications

1. Dispositif de commande de ligne de commande
d’émission (30) pour commander les temps d’émis-
sion des pixels d’un afficheur électroluminescent or-
ganique, le dispositif de commande de ligne de com-
mande d’émission comprenant une pluralité d’éta-
ges (321, 322, 323, ... 32n), dans lequel chacun des
étages comprend :

un premier transistor (M1) comprenant une pre-
miére électrode, une deuxiéme électrode et une
électrode de grille, les premiére et deuxieme
électrodes du premier transistor étant connec-
tées électriquement entre une premiére borne
de sortie (37) et une premiére borne de source
de puissance (VDD), I'électrode de grille du pre-
mier transistor étant connectée a un premier
noeud (N1) et le premier transistor étant confi-
guré pour étre mis a I'état passant ou a I'état
bloqué et pour commander une tension de la
premiére borne de sortie (37) conformément a
une tension appliquée au premier noeud (N1),
dans lequel la premiere borne de sortie (37) est
configurée pour délivrer le signal de commande
d’émission de I'étage ;

un deuxiéme transistor (M2) comprenant une
premiére électrode, une deuxiéme électrode et
une électrode de grille, les premiére et deuxieme
électrodes du deuxiéme transistor étantconnec-
tées électriquement entre la premiére borne de
sortie (37) et une deuxiéme borne de source de
puissance (VSS) agencée pour recevoir une
tension qui est inférieure a la tension regue par
la premiére borne de source de puissance
(VDD), I'électrode de grille du deuxieme transis-
tor étant connectée a un deuxiéme noeud (N2)
et le deuxiéme transistor étant configuré pour
étre mis a I'état passant ou a I'état bloqué et
pour commander latension de lapremiére borne
de sortie (37) conformément a une tension ap-
pliquée au deuxiéme noeud (N2) ;

un troisieme transistor (M3) comprenant une
premiére électrode, une deuxiéme électrode et
une électrode de grille, la premiére électrode du
troisiéme transistor étant connectée électrique-
ment a une quatrieme borne d’entrée (36), la
deuxiéme électrode du troisiéme transistor étant
connectée électriquement au premier noeud
(N1), etI'électrode de grille du troisieme transis-
tor étant connectée électriquement a une pre-
miére borne d’entrée (33) ;

un quatrieme transistor (M4) comprenant une
premiére électrode, une deuxiéme électrode et
une électrode de grille, les premiére et deuxiéme
électrodes du quatriéme transistor étant con-
nectées électriquement entre la premiére borne
de source de puissance (VDD) et le deuxieme

10

15

20

25

30

35

40

45

50

55

12

22

noeud (N2), I'électrode de grille du quatrieme
transistor étant connectée électriquement au
premier noeud (N1) ;

un premier contréleur (100) connecté électri-
quement a la premiére borne d’entrée (33), a
une deuxiéme borne d’entrée (34), a la quatrie-
me borne d’entrée (36) et a la premiére borne
de sortie (37), le premier contrbleur étant confi-
guré pour fournir un signal d’échantillonnage
pour un étage suivant a une deuxiéme borne de
sortie (38) ;

un deuxiéme contréleur (102) connecté électri-
quement a la premiére borne d’entrée (33), au
premier noeud (N1), au deuxieme noeud (N2)
etaune troisieme borne d’entrée (35), le deuxie-
me contréleur étant configuré pour commander
la tension du deuxiéme noeud (N2) ; et

un premier condensateur (C1) connecté électri-
quement entre la deuxiéme borne d’entrée (34)
et le deuxiéme noeud (N2),

dans lequel le premier contréleur (100)
comprend :

un cinquiéme transistor (M5) comprenant
un premiére électrode, une deuxiéme élec-
trode et une électrode de grille, la premiére
électrode du cinquiéme transistor étant con-
nectée électriquement a la quatriéme borne
d’entrée (36), la deuxiéme électrode du cin-
quiéme transistor étant connectée électri-
quement a un troisitme noeud (N3), et
I'électrode de grille du cinquieéme transistor
étant connectée électriquement a la pre-
miére borne d’entrée (33) ;

un sixieme transistor (M6) comprenant une
premiére électrode, une deuxieme électro-
de et une électrode de grille, les premiere
et deuxieme électrodes du sixieme transis-
tor étant connectées électriquement entre
unsixieme noeud (N6) etla deuxiéme borne
d’entrée (34), etI'électrode de grille du sixie-
me transistor étant connectée électrique-
ment au troisieme noeud (N3) ;

un septiéme transistor (M7) comprenant un
premiére électrode, une deuxiéme électro-
de et une électrode de grille, les premiere
et deuxiéme électrodes du septiéme tran-
sistor étant connectées électriquement en-
tre le sixieme noeud (N6) et la premiére bor-
ne de source de puissance (VDD), et I'élec-
trode de grille du septiéme transistor étant
connectée électriquement a la premiére
borne de sortie (37) ;

un troisieme condensateur (C3) connecté
électriquement entre le troisieme noeud
(N3) et le sixieme noeud (N6) ; et

un quatrieme condensateur (C4) connecté
électriquement entre la premiére borne de
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sortie (37) et la premiére borne de source
de puissance (VDD), dans lequel la deuxié-
me borne de sortie (38) est connectée élec-
triquement au sixieme noeud (N6), et
dans lequel le deuxiéme contréleur (102)
comprend :

un huitieme transistor (M8) compre-
nant une premiére électrode, une
deuxiéme électrode et une électrode de
grille, les premiére et deuxieme élec-
trodes du huitiéme transistor étant con-
nectées électriquement entre la pre-
miére borne d’entrée (33) et un quatrie-
me noeud (N4), et I'électrode de grille
du huitiéme transistor étant connectée
électriquement au premier noeud
(N1);

un neuviéme transistor (M9) compre-
nant une premiére électrode, une
deuxiéme électrode et une électrode de
grille, les premiére et deuxieme élec-
trodes du neuvieme transistor étant
connectées électriquement entre le
quatrieme noeud (N4) et la deuxiéme
borne de source de puissance (VSS),
et I'électrode de grille du neuvieme
transistor étant connectée électrique-
ment alapremiére borned’entrée (33) ;
un dixiéeme transistor (M10) compre-
nant une premiére électrode, une
deuxiéme électrode et une électrode de
grille, les premiére et deuxieme élec-
trodes du dixiéme transistor étant con-
nectées électriquement entre le
deuxiéme noeud (N2) et un cinquiéme
noeud (N5), I'électrode de grille du
dixieme transistor étant connectée
électriquement a la troisieme borne
d’entrée (35) ;

un onziéme transistor (M11) compre-
nant une premiére électrode, une
deuxiéme électrode et une électrode de
grille, les premiére et deuxieme élec-
trodes du onziéme transistor étant con-
nectées électriquement entre le cin-
quiéme noeud (N5) et la troisieme bor-
ne d’entrée (35), et I'électrode de grille
du onziéme transistor étant connectée
électriquement au quatrieme noeud
(N4) ; et

un cinquiéme condensateur (C5) con-
necté électriquement entre le quatrie-
me noeud (N4) et le cinquiéme noeud
(N5).

2. Dispositif de commande de ligne de commande

d’émission selon la revendication 1, comprenant en
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outre un deuxiéme condensateur (C2) connecté
électriquement entre le premier noeud et la premiére
borne de source de puissance.

Dispositif de commande de ligne de commande
d’émission selon la revendication 1 ou 2,

dans lequel la premiére borne d’entrée est configu-
rée pour recevoir un premier signal d’horloge
(CLK1),

dans lequel la deuxiéme borne d’entrée est configu-
rée pour recevoir un deuxieme signal d’horloge
(CLK2),

dans lequel la troisieme borne d’entrée est configu-
rée pour recevoir un troisieme signal d’horloge
(CLK3), et

dans lequel la quatrieme borne d’entrée est configu-
rée pour recevoir un signal de début ou le signal
d’échantillonnage d’un étage précédent.

Dispositif de commande de ligne de commande
d’émission selon 'une quelconque des revendica-
tions précédentes, comprenant en outre :

un douziéme transistor (M12) comprenant une
premiére électrode, une deuxieéme électrode et
une électrode de grille, les premiére et deuxiéme
électrodes du douziéme transistor étant connec-
tées électriquement entre la quatriéeme borne
d’entrée et la premiére électrode du troisieme
transistor, le douziéme transistor étant configuré
pour étre mis a I'état passant lorsqu’un premier
signal de commande est fourni a I'électrode de
grille du douziéme transistor ; et

un treiziéme transistor (M13) comprenant une
premiére électrode, une deuxieme électrode et
une électrode de grille, les premiére et deuxieéme
électrodes du treizieme transistor étant connec-
tées électriquement entre une cinquiéme borne
d’entrée (39) et la premiére électrode du cin-
quiéme transistor, le treizieme transistor étant
configuré pour étre mis a I'état passantlorsqu’un
deuxieme signal de commande est fourni a
I’électrode de grille du treiziéme transistor.

Dispositif de commande de ligne de commande
d’émission selon la revendication 4, dans lequel la
cinquiéme borne d’entrée est configurée pour rece-
voir un signal de début ou le signal d’échantillonnage
d’'un étage suivant.

Dispositif de commande de ligne de commande
d’émission selon 'une quelconque des revendica-
tions précédentes, comprenant en outre un quator-
ziéme transistor (M14) comprenant une premiéere
électrode, une deuxiéme électrode et une électrode
de grille, les premiére et deuxiéme électrodes du
quatorziéme transistor étant connectées électrique-
ment entre le premier noeud et la deuxiéme borne
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de source de puissance, le quatorzieme transistor
étant configuré pour étre mis a I'état passant lors-
qu’un signal de réinitialisation est fourni a I'électrode
de grille du quatorziéme transistor.

Dispositif de commande de ligne de commande
d’émission selon la revendication 6, dans lequel le
signal de réinitialisation est appliqué en commun a
'ensemble des étages.

Afficheur
comprenant :

électroluminescent organique

un dispositif de commande de balayage (10)
configuré pour fournir séquentiellement des si-
gnaux de balayage a des lignes de balayage ;

un dispositif de commande de données (20)
configuré pour fournir des signaux de données
a des lignes de données ;

undispositif de commande de ligne de comman-
de d’émission (30) selon I'une quelconque des
revendications précédentes configuré pour
fournir des signaux de commande d’émission a
des lignes de commande d’émission ; et

des pixels positionnés au niveau des régions de
croisement des lignes de balayage, des lignes
de données etdes lignes de commande d’émis-
sion.

Afficheur électroluminescent organique selon la re-
vendication 8,

dans lequel la premiére borne d’entrée d’un i#Me éta-
ge parmi les étages est configurée pour recevoir un
premier signal d’horloge,

dans lequel la deuxi@me borne d’entrée du i¢me éta-
ge est configurée pour recevoir un deuxiéme signal
d’horloge,

dans lequel la troisiéme borne d’entrée du i®Me étage
est configurée pour recevoir un ftroisieme signal
d’horloge, et

dans lequel la quatriéme borne d’entrée du i¢me éta-
ge est configurée pour recevoir un signal de début
ou le signal d’échantillonnage d’un étage précédent.

Afficheur électroluminescent organique selon la re-
vendication 9,

dans lequel la premiére borne d’entrée d’'un (i+1)éme
étage parmi les étages est configurée pour recevoir
le deuxiéme signal d’horloge,

dans lequel la deuxiéme borne d’entrée du (i+1)eme
étage est configurée pour recevoir le premier signal
d’horloge,

dans lequel la troisieme borne d’entrée du (i+1)éme
étage est configurée pour recevoir le troisi€me signal
d’horloge, et

dans lequel la quatriéme borne d’entrée du (i+1)eme
étage est configurée pour recevoir le signal de début
ou le signal d’échantillonnage d’un étage précédent,
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dans lequel le troisiéme signal d’horloge fourni au
i*me gtage et au (i+1)®Me étage peut étre fourni par
I'intermédiaire de différentes lignes de transmission.
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