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Description

BACKGROUND

1. Field

[0001] Embodiments relate to an organic light emitting
display and a method of driving the same. More particu-
larly, embodiments relate to an organic light emitting dis-
play and a method of driving such an organic light emitting
display capable of uniformly maintaining brightness and
color coordinates so that a user cannot recognize a
change in a frame frequency.

2. Description of the Related Art

[0002] Recently, various flat panel displays (FPD) that
are lower in weight and smaller in volume than compa-
rable cathode ray tubes (CRT) have been developed.
FPDs generally include liquid crystal displays (LCD), field
emission displays (FED), plasma display panels (PDP),
and organic light emitting displays.
[0003] Among the FPDs, organic light emitting displays
may display images using organic light emitting diodes
(OLED) that generate light by the re-combination of elec-
trons and holes. Organic light emitting displays generally
have characteristics such as relatively high response
speeds and lower power consumption.
[0004] In general, organic light emitting displays in-
clude pixels arranged in a matrix. Each of the pixels may
include at least two transistors and at least one capacitor
and organic light emitting diode (OLED).
[0005] The pixels may display an image with predeter-
mined brightness by respectively supplying currents cor-
responding to voltages charged in the capacitors to the
OLEDs via driving transistors. The capacitors may be
charged with voltages corresponding to data signals, re-
spectively, during a period when scan signals are sup-
plied.
[0006] Organic light emitting displays may be adapted
to be driving in a common driving mode with a first frame
frequency and a low-power driving mode with a second
frame frequency that is lower than the first frame frequen-
cy. Organic light emitting displays that are adapted to
maintain brightness and/or color characteristics irrespec-
tive of changes in frame frequency are desired. Further-
more, European patent application EP 1 580 721 A2 dis-
closes a method of driving a self-luminous display appa-
ratus in which the frame frequency is determined accord-
ing to a distance between the first and second scanning
lines of the display panel in order to reduce image flick-
ering. European patent application EP 1 840 866 A2 dis-
closes an OLED device according to the generic term of
claim 1.

SUMMARY

[0007] Embodiments are therefore directed to organic

light emitting displays and methods of driving such or-
ganic light emitting displays, which substantially over-
come one or more of the problems due to the limitations
and disadvantages of the related art.
[0008] It is therefore a feature of an embodiment to
provide an organic light emitting display capable of uni-
formly maintaining brightness and color coordinates so
that a user does not recognize a change in a frame fre-
quency.
[0009] It is therefore a separate feature of an embod-
iment to provide a method of driving an organic light emit-
ting display capable of uniformly maintaining brightness
and color coordinates so that a user does not recognize
a change in a frame frequency.
[0010] It is therefore a separate feature of an embod-
iment to provide an organic light emitting display that sup-
plies scan signals having a same pulse width irrespective
of a frame frequency and/or driving mode.
[0011] It is therefore a separate feature of an embod-
iment to provide a method of driving an organic light emit-
ting display that supplies scan signals having a same
pulse width irrespective of a frame frequency and/or driv-
ing mode.
[0012] At least one of the above and other features and
advantages may be realized by providing an organic light
emitting display according to claim 1.
[0013] The scan driver may be adapted to control a
distance between a previously supplied scan signal and
a scan signal to be currently supplied based on the
change in the frame frequency.
[0014] The mode determining unit may be adapted to
supply a low power control signal corresponding to the
low power driving mode to the timing controller when the
operation control signal is not supplied during a prede-
termined period of time and to supply a common control
signal to the timing controller corresponding to the com-
mon driving mode at other times.
[0015] When the mode determining unit determines
that the operation control signal has not been supplied
during the predetermined period of time, the mode de-
termining unit may additionally determine whether an im-
age currently displayed is a still image or a moving pic-
ture, and may be adapted to supply the low power control
signal to the timing controller only when the image is de-
termined as the still image.
[0016] The timing controller may be adapted to control
the scan driver and the data driver to be driven at a first
frame frequency when the common driving mode control
signal is supplied and to be driven at a second frame
frequency when the low power driving mode control sig-
nal is supplied.
[0017] The first frame frequency may be higher than
the second frame frequency.
[0018] The pixels each include an organic light emitting
diode (OLED), and a driving transistor adapted to control
an amount of current supplied to the OLED.
[0019] Each of the pixels further includes a plurality of
transistors and a storage capacitor adapted to compen-
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sate for a threshold voltage of the driving transistor.
[0020] At least one of the above and other features and
advantages may be separately realized by providing a
method of driving an organic light emitting display ac-
cording to claim 5.
[0021] Uniformly maintaining the width of scan signals
regardless of the frame frequency may include controlling
a time period between scan pulses of subsequent ones
of the scan signals based on the frame frequency.
[0022] The driving method may further include control-
ling emission and non-emission states of emission con-
trol signals to be supplied to emission control lines based
on the time periods between respective scan pulses.
[0023] Changing the frame frequency based on the ex-
ternally supplied operation control signal may include de-
termining whether the organic light emitting display is in
a common driving mode or in a low power driving mode
based on the operation control signal, and setting the
frame frequency as a first frame frequency for the com-
mon driving mode and setting the frame frequency as a
second frame frequency for the low power driving mode.
[0024] The first frame frequency may be higher than
the second frame frequency.
[0025] Changing the frame frequency based on the ex-
ternally supplied operation control signal may include de-
termining that the organic light emitting display is in the
low power mode when the operation control signal has
not been input for a predetermined period of time.
[0026] Changing the frame frequency based on the ex-
ternally supplied operation control signal may include de-
termining that the operation control signal has not been
input for a predetermined period of time, determining
whether an image being displayed during the predeter-
mined time is a still image or a moving picture, determin-
ing that the organic light emitting display is in the low
power mode when the image displayed is determined to
be a still image and when the operation control signal
has not been input during the predetermined period of
time, and determining that the organic light emitting dis-
play is in the common driving mode when the image dis-
played is determined to be a moving picture.
[0027] The method may further include generating light
with predetermined brightness in pixels of the display
based on the supplied data signals.
[0028] At least one of the above and other features and
advantages may be realized by providing an organic light
emitting display according to claim 1.
[0029] The first driving mode may be a common driving
mode and the second driving mode may be a low power
driving mode, and the first frame frequency may be higher
than the second frame frequency.
[0030] The first time period may correspond to a time
period between an ending edge of a (n-1)th scan pulse
and a beginning edge of an nth scan pulse.
[0031] The scan driver may be further adapted to con-
trol emission and non-emission states of emission control
lines based on whether the display is in the first driving
mode or the second driving mode such that non-emission

time of the emission control signals associated with the
first driving mode is different from the non-emission time
of the emission control signals associated with the sec-
ond driving mode by an integer multiple of a difference
in time between the first time period and the second time
period.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1 illustrates a schematic diagram of an exem-
plary organic light emitting display;
FIGS. 2A and 2B illustrate exemplary waveform di-
agrams of exemplary scan signals employable dur-
ing a first driving mode having a first frame frequency
and a second driving mode having a second frame
frequency, respectively, for maintaining brightness
and/or color characteristics of the pixels being driv-
en;
FIG. 3 illustrates a schematic diagram of an exem-
plary embodiment of a pixel structure employable
with the display FIG. 1; and
FIG. 4 illustrates an exemplary waveform diagram
of signals employable by an exemplary embodiment
of a method of driving a pixel.

DETAILED DESCRIPTION

[0033] Exemplary embodiments will now be described
more fully hereinafter with reference to the accompany-
ing drawings; however, aspects may be embodied in dif-
ferent forms and should not be construed as limited to
the embodiments set forth herein. Rather, these embod-
iments are provided so that this disclosure will be thor-
ough and complete, and will fully convey the scope of
the invention to those skilled in the art.
[0034] In the following description, it will be understood
that when a first element is described as being coupled
to a second element, the first element may be directly
coupled to the second element but may also be indirectly
coupled to the second element via one or more other
elements. Further, some of the elements that are not es-
sential to the complete understanding of the invention
are omitted for clarity. Also, like reference numerals refer
to like elements throughout the specification.
[0035] FIG. 1 illustrates a schematic diagram of an ex-
emplary organic light emitting display 100.
[0036] Referring to FIG. 1, the organic light emitting
display 100 may include a pixel unit 130, including pixels
140 coupled to scan lines S1 to Sn and data lines D 1 to
Dm, a scan driver 110 for driving the scan lines S1 to Sn
and emission control lines E1 to En, a data driver 120 for
driving the data lines D1 to Dm, a timing controller 150
for controlling the scan driver 110 and the data driver
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120, and a mode determining unit 160 for determining a
driving mode.
[0037] The mode determining unit 160 may determine
a driving mode based on an externally supplied operation
control signal and may supply a control signal corre-
sponding to the determined driving mode to the timing
controller 150. The operation control signal may be, e.g.,
a signal input to a key board, movement of a mouse, etc.
Driving modes may include, e.g., a common driving
mode, a low-power driving mode, etc. The mode deter-
mining unit 160 may also receive external data Data. The
mode determining unit 160 may determine an image to
be displayed by the pixel unit 130 and may determine
the driving mode corresponding to the determined image.
[0038] For example, the mode determining unit 160
may determine that the display 100 is to be driven in a
low power driving mode when an operation control signal,
e.g., a signal input by a keyboard, has not been input
during a predetermined period of time and may supply a
low power control signal to the timing controller 150. Fur-
ther, e.g., the mode determining unit 160 may determine
that the display 100 is to be driven in a common driving
mode when an operation control signal, e.g., has been
input during the predetermined period of time, and may
supply a common control signal to the timing controller
150.
[0039] More particularly, e.g., when an operation con-
trol signal has not been input during the predetermined
period, the mode determining unit 160 may determine
the image to be displayed by the pixel unit 130 based on
externally supplied data Data. In some cases, e.g., when
an operation control signal has not been input during the
predetermined period, the image to be displayed may be
a still image. In such cases, e.g., when the determined
image is a still image, and it is determined that an oper-
ation control signal has not been input during the prede-
termined period, the mode determining unit 160 may sup-
ply the low power control signal to the timing controller
150. On the other hand, in some embodiments, if the
mode determining unit 160 determines that the current
image to be displayed is a moving picture, the mode de-
termining unit 160 may supply the common control signal
to the timing controller 150 even when it is determined
that the operation control signal has not been input during
the predetermined time.
[0040] The predetermined period of time during which
it may determined whether an operation control signal
has/has not been input, may be set based, e.g., on user
preferences, default settings, etc. That is, embodiments
are not limited to specific predetermined periods of time.
For example, the predetermined period of time may be
experimentally determined based on an environment in
which a monitor is to be provided.
[0041] The timing controller 150 may generate data
driving control signals DCS and scan driving control sig-
nals SCS based on externally supplied synchronizing sig-
nals/data Data. The data driving control signals DCS may
be supplied to the data driver 120 and the scan driving

control signals SCS may be supplied to the scan driver
110. The timing controller 150 may supply the externally
supplied data Data to the data driver 120.
[0042] The timing controller 150 may supply a first
frame control signal to the scan driver 110 and the data
driver 120 when the common control signal is input. The
timing controller 150 may supply a second frame control
signal to the scan driver 110 and the data driver 120 when
the low power control signal is input. The first frame con-
trol signal and the second frame control signal are includ-
ed in the scan driving control signal SCS and the data
driving control signal DCS.
[0043] The scan driver 110 may receive the scan driv-
ing control signals SCS from the timing controller 150.
After receiving the scan driving control signals SCS, the
scan driver 110 may generate scan signals and may se-
quentially supply the generated scan signals to the scan
lines S1 to Sn. In addition, the scan driver 110 may gen-
erate emission control signals in response to the scan
driving control signals SCS. The scan driver 110 may
sequentially supply the generated emission control sig-
nals to the emission control lines E1 to En. A width of the
emission control signals may be equal to or larger than
a width of the scan signals.
[0044] The scan driver 110 may control a distance or
time period between scan pulses of sequentially gener-
ated scan signals based on whether the first frame control
signal or the second frame control signal was supplied
to the scan driver 110. FIGS. 2A and 2B illustrate exem-
plary waveform diagrams of exemplary scan signals em-
ployable during a first driving mode having a first frame
frequency, and a second driving mode having a second
frame frequency, respectively. More particularly, FIG. 2A
illustrates exemplary scan signals that may be supplied
according to the first frame frequency, e.g., correspond-
ing to the common driving mode when the common con-
trol signal may have been supplied to the scan driver
110, and FIG. 2B illustrates exemplary scan signals that
may be supplied according to the second frame frequen-
cy, e.g., corresponding to a lower frequency of the low
power driving mode when the low power control signal
may have been supplied to the scan driver 110. For ex-
ample, the first frame frequency during the common driv-
ing mode may be 60 Hz and the second frame frequency
during the low power driving mode may be 40 Hz.
[0045] Referring to FIG. 2A, according to the first frame
frequency, e.g., the scan driver 110 may respectively
supply scan signals including pulses according to a first
time period T1 to the scan lines S1 to Sn and a distance
between an end of the scan pulse of scan signal of the
(n-1)th scan line Sn-1 and a start of the scan pulse of the
scan signal of the nth scan line Sn may correspond to a
second time period T2. Referring to FIG. 2B, according
to the second frame frequency, e.g., the scan driver may
respectively supply scan signals including pulses accord-
ing to the first time period T1 to the scan lines S1 to Sn
and a distance between an end of the scan pulse of the
scan signal of the (n-1)th scan line Sn-1 and a start of the
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scan pulse of the scan signal of the nth scan line Sn may
correspond to a third time period T3.
[0046] As shown in FIGS. 2A and 2B, widths of the
scan pulses may correspond to the first time period T1
irrespective of whether the first frame control signal or
the second frame control signal was supplied to the scan
driver 110. Thus, e.g., during the common driving mode
and the low power driving mode, widths of the scan puls-
es of the respective scan signals applied to the scan lines
S1-Sn may be the same. On the other hand, based on
whether the first frame control signal or the second frame
control signal was supplied to the scan driver 110, e.g.,
whether the pixel unit 130 is to be driven under the com-
mon driving mode or the low power driving mode, time
periods between scan pulses of subsequent ones of the
scan signals, e.g., the (n-1)th and nth scan signals, may
be controlled to correspond to the second time period T2
for the first frame frequency and to correspond to the
third time period T3 for the second frame frequency. In
such embodiments, the second time period T2 may be
different from, e.g., shorter than, the third time period T3.
That is, e.g., in the low power mode, more time may
elapse between scan pulses of subsequent ones of the
scan signals in accordance with a slower frame frequen-
cy.
[0047] The scan driver 110 may control on/off times of
the emission control signals based on the scan signals.
More particularly, the scan driver 110 may control emis-
sion/non-emission time periods of the emission control
signals based on the frame frequency. For example, with
reference to FIG. 2A, in the exemplary case of two scan
signals being supplied to the (n-1)th and nth scan lines
S(n-1) and Sn, the scan driver 110 may controllably sup-
ply emission control signals that may overlap the first
time period T1 of the scan pulse supplied to (n-1)th scan
line S(n-1), the first time period T1 of the scan pulse sup-
plied to the nth scan signal Sn, and the second time period
T2 corresponding to the time between the respective
pulses being driven according to the first frame frequen-
cy. Further, with reference to FIG. 2B, e.g., in the exem-
plary case of two scan signals being supplied to the (n-
1)th and nth scan lines S(n-1) and Sn, the scan driver 110
may controllably supply emission control signals that may
overlap the first time period T1 of the scan pulse supplied
to (n-1)th scan line S(n-1), the first time period T1 of the
scan pulse supplied to the nth scan signal Sn, and the
third time period T3 corresponding to the time between
the respective pulses being driven according to the sec-
ond frame frequency. More particularly, referring to FIGS.
2A and 2B, the emission control signals supplied to the
nth emission control line En may be "high" or in a "non-
emission state" while the respective scan pulses are sup-
plied to the (n-1)th and the nth scan lines S(n-1) and Sn
as well as the second time period T2 (shown in FIG. 2A
corresponding to the first frame frequency) or the third
time period T3 (shown in FIG. 2B corresponding to the
second frame frequency) lapsing between the two sub-
sequent scan signals.

[0048] The scan driver 110 may supply scan signals
including scan pulses having a first width corresponding
to the first time period T1 regardless of a change in frame
frequency. Accordingly, embodiments may enable stor-
age capacitors included in pixels, e.g., the pixels 140 of
FIG. 1, to have a uniform charge period irrespective of a
change in frame frequency. Embodiments may be ad-
vantageous by enabling brightness and/or color charac-
teristics of pixels to be desensitized at least to changes
in frame frequency. That is, e.g., embodiments may en-
able brightness and/or color characteristics of pixels to
be uniformly maintained at least irrespectively of changes
in frame frequency.
[0049] The data driver 120 may receive the data driving
control signals DCS from the timing controller 150. After
receiving the data driving control signals DCS, the data
driver 120 may generate data signals and supply the gen-
erated data signals to the data lines D1 to Dm in syn-
chronization with the scan signals.
[0050] The pixel unit 130 may receive a voltage of a
first external power source ELVDD and a voltage of a
second external power source ELVSS and may supply
the received first and second power source ELVDD and
ELVSS voltages to the pixels 140. Using the received
first and second power source ELVDD and ELVSS volt-
ages, the pixels 140 may generate light components cor-
responding to the data signals. More particularly, e.g.,
the pixels 140 positioned along an ith (i is a natural
number) horizontal line of a matrix pattern may initialize
gate electrodes of driving transistors during a period
where a respective scan signal is supplied to the (i-1)th

scan line S(i-1) and may charge voltages corresponding
to the data signals and the threshold voltages of the driv-
ing transistors during a period where the scan signal is
supplied to the ith scan line Si.
[0051] As described above, embodiments may enable
pixel structures as defined in the claims that charge volt-
ages corresponding to respective data signals when re-
spective scan signals are supplied, etc., to uniformly
maintain brightness and/or color characteristics thereof
irrespectively of changes in frame frequency by main-
taining a charge time of the storage capacitor associated
therewith.
[0052] FIG. 3 illustrates a schematic diagram of an ex-
emplary embodiment of a pixel 140nm employable with
the display 100 FIG. 1 and with which one or more fea-
tures described herein may be applied. It is understood
by persons of ordinary skill in the art that the pixel struc-
ture of the pixels 140nm may be adapted to compensate
for a threshold voltage of a driving transistor of the pixel.
[0053] For description purposes, the exemplary pixels
140nm illustrated in FIG. 3 is coupled to the mth data line
Dm, the nth scan line Sn, the (n-1)th scan line Sn-1, and
the nth emission control line En. Embodiments are not
limited thereto. For example, the pixel 140nm of FIG. 3
may be used as one, some or all of the pixels 140 of the
display 100 of FIG. 1.
[0054] Referring to FIG. 3, the pixel 140nm may include
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a pixel circuit 142 coupled to an OLED, the data line Dm,
the scan lines Sn-1 and Sn, and the emission control line
En. The pixel circuit 142 may control an amount of current
supplied to the OLED.
[0055] An anode electrode of the OLED may be cou-
pled to the pixel circuit 142 and a cathode electrode of
the OLED may be coupled to the second power source
ELVSS. A voltage value of the second power source
ELVSS may be set to be lower than a voltage value of
the first power source ELVDD. The OLED may generate
light with predetermined brightness corresponding to an
amount of current supplied from the pixel circuit 142.
[0056] The pixel circuit 142 may control the amount of
current supplied to the OLED corresponding to the data
signal supplied to the data line Dm when the scan signal
is supplied to the scan line Sn. More particularly, the pixel
circuit 142 may include first to sixth transistors M1 to M6
and a storage capacitor Cst.
[0057] A first electrode of the second transistor M2 may
be coupled to the data line Dm and the second electrode
of the second transistor M2 may be coupled to a first
node N1. A gate electrode of the second transistor M2
may be coupled to the nth scan line Sn. The second tran-
sistor M2 may be turned on when the scan signal is sup-
plied to the nth scan line Sn and, when the second tran-
sistor M2 is turned on, it may enable the data signal sup-
plied to the data line Dm to be supplied the first node N1.
[0058] A first electrode of the first transistor M1 may
be coupled to the first node N 1 and a second electrode
of the first transistor M 1 may be coupled to the first elec-
trode of the sixth transistor M6. A gate electrode of the
first transistor M1 may be coupled to a first terminal of
the storage capacitor Cst. The first transistor M1 may
supply a current corresponding to a voltage charged in
the storage capacitor Cst to the OLED.
[0059] A first electrode of the third transistor M3 may
be coupled to the second electrode of the first transistor
M1 and a second electrode of the third transistor M3 may
be coupled to the gate electrode of the first transistor M1.
A gate electrode of the third transistor M3 may be coupled
to the nth scan line Sn. The third transistor M3 may be
turned on when the scan signal is supplied to the nth
scan line Sn, and, when the third transistor M3 is turned
on, may cause the first transistor M1 to be in a diode-
connected state.
[0060] A gate electrode of the fourth transistor M4 may
be coupled to the (n-1)th scan line Sn-1 and a first elec-
trode of the fourth transistor M4 may be coupled to the
first terminal of the storage capacitor Cst and the gate
electrode of the first transistor M1. A second electrode
of the fourth transistor M4 may be coupled to an initiali-
zation power source Vint. The fourth transistor M4 may
be turned on when the scan signal is supplied to the (n-
1)th scan line Sn-1 and, when the fourth transistor M4 is
turned on, a voltage of the first terminal of the storage
capacitor Cst and the gate electrode of the first transistor
M1 may change corresponding to the voltage of the ini-
tialization power source Vint.

[0061] A first electrode of the fifth transistor M5 may
be coupled to the first power source ELVDD and the sec-
ond electrode of the fifth transistor M5 may be coupled
to the first node N1. A gate electrode of the fifth transistor
M5 may be coupled to the emission control line En. The
fifth transistor M5 may be turned on when the emission
control signal is not supplied, e.g. in an emission state
(low voltage), from the emission control line En so that
the first power source ELVDD may be electrically coupled
to the first node N1.
[0062] A first electrode of the sixth transistor M6 may
be coupled to the second electrode of the first transistor
M 1 and a second electrode of the sixth transistor M6
may be coupled to the anode electrode of the OLED. A
gate electrode of the sixth transistor M6 may be coupled
to the emission control line En. The sixth transistor M6
may be turned on when the emission control signal is not
supplied, e.g. emission state (low voltage), to supply the
current supplied from the first transistor M1 to the OLED.
[0063] FIG. 4 illustrates an exemplary waveform dia-
gram of signals employable by an exemplary embodi-
ment of a method of driving the pixel 140nm of FIG. 3.
[0064] Referring to FIGS. 3 and 4, first, the scan signal
may be supplied to the (n-1)th scan line Sn-1 so that the
fourth transistor M4 may be turned on. When the fourth
transistor M4 is turned on, a voltage of the initialization
power source Vint may be supplied to the first terminal
of the storage capacitor Cst and the gate terminal of the
first transistor M1. That is, when the fourth transistor M4
is turned on, the voltages at the first terminal of the stor-
age capacitor C and the gate terminal of the first transistor
M1 may be initialized to the voltage of the initialization
power source Vint. The voltage value of the initialization
power source Vint may be set to be smaller than the
voltage value of the data signal.
[0065] Then, the scan signal may be supplied to the
nth scan line Sn. When the scan signal is supplied to the
nth scan line Sn, the second transistor M2 and the third
transistor M3 may be turned on. When the third transistor
M3 is turned on, the first transistor M1 may be coupled
in the form of a diode. When the second transistor M2 is
turned on, the data signal supplied to the data line Dm
may be supplied to the first node N1 via the second tran-
sistor M2. At this time, because the voltage of the gate
terminal of first transistor M1 may be set at the voltage
of the initialization power source Vint (that is, set to be
smaller than the voltage of the data signal supplied to
the first node N1), the first transistor M1 may be turned on.
[0066] When the first transistor M1 is turned on, the
data signal applied to the first node N1 may be supplied
to the first terminal of the storage capacitor Cst via the
first transistor M1 and the third transistor M3. Since the
data signal is supplied to the storage capacitor Cst via
the first transistor M1 in the diode-connected state, the
data signal and the voltage corresponding to the thresh-
old voltage of the first transistor M1 may be charged in
the storage capacitor Cst.
[0067] After the voltages corresponding to the data sig-
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nal and the threshold voltage of the first transistor M1 are
charged in the storage capacitor Cst, the emission control
signals EMI may be changed from a non-emission state,
e.g., high level, to an emission state, e.g., low level, so
that the fifth transistor M5 and the sixth transistor M6 may
be turned on. When the fifth transistor M5 and the sixth
transistor M6 are turned on, a current path from the first
power source ELVDD to the OLED is formed. In this case,
the first transistor M1 may control an amount of current
that flows from the first power source ELVDD to the OLED
corresponding to the voltage charged in the storage ca-
pacitor Cst.
[0068] Here, since the voltage corresponding to the
threshold voltage of the first transistor M1 as well as the
data signal may be additionally charged in the storage
capacitor Cst included in the pixel 140, an amount of
current that flows to the OLED may be controlled regard-
less of the threshold voltage of the first transistor M1.
[0069] More importantly, in the driving waveforms of
FIG. 4, for driving the pixel 140nm according to any frame
frequency, e.g., a first frame frequency, second frame
frequency, etc., only a time period T4 between scan puls-
es of subsequent scan signals, e.g., scan signals applied
to the (n-1)th and the nth scan lines S(n-1), may be
changed based on a frame frequency of a current driving
mode. That is, in embodiments, irrespective of a frame
frequency of a current driving mode, a time period T1
corresponding to a pulse width of respective scan signals
may remain constant. More particularly, in embodiments,
irrespective of a frame frequency of a current driving
mode, a charge time of a storage capacitor Cst may re-
main constant. Referring to TABLE 1, an effect on bright-
ness corresponding to a change in a width of a scan pulse
of a scan signal, as applied to the pixel 140nm of FIG. 3.

[0070] Referring to TABLE 1, when the width of the
scan pulse corresponding to the time T1 is changed, i.e.,
not maintained as constant, based on a respective frame
frequency, the brightness changes. More particularly,
when the width of the scan pulse is changed from 26ms
for a frame frequency of 60 Hz to 39ms for a frame fre-
quency of 40 Hz, the brightness changes from about 560
cd/m2 to about 525 cd/m2. Thus, in such cases, a charge
time of the storage capacitor changes corresponding to
the change in the pulse width of the scan signals such
that the brightness changes.
[0071] As described above, however, embodiments
may be advantageous by providing an organic light emit-
ting display and/or a driving method for driving an organic
light emitting display that may maintain a time period of
scan pulses at a predetermined constant value irrespec-

[TABLE 1]

Frame Frequency 60 Hz 40 Hz 60 Hz

Width (ms) of Scan Signal 26 39 26

Brightness (cd/m2) 560 525 561

tive of a frame frequency and/or driving mode. Embodi-
ments may separately enable a charge time of a storage
capacitor of a pixel to be maintained constant irrespective
of a frame frequency and/or driving mode. Embodiments
may separately enable brightness and/or color charac-
teristics of pixels to be desensitized to changes in frame
frequency and/or driving modes, e.g., brightness and/or
color characteristics may be uniformly maintained irre-
spective of frame frequency.
[0072] Exemplary embodiments have been disclosed
herein, and although specific terms are employed, they
are used and are to be interpreted in a generic and de-
scriptive sense only and not for purpose of limitation. Ac-
cordingly, it will be understood by those of ordinary skill
in the art that various changes in form and details may
be made without departing from the scope of the present
invention as set forth in the following claims.

Claims

1. An organic light emitting display, comprising:

a scan driver (110) adapted to sequentially sup-
ply scan signals to scan lines (S1, S2, Sn);
a data driver (120) adapted to supply data sig-
nals to data lines (D1, D2, Dm) in synchroniza-
tion with the scan signals;
pixels (140) arranged at intersections of the scan
lines (S1, S2, Sn) and the data lines (d1, D2,
Dm); and
a timing controller (150) adapted to control the
scan driver (110) and the data driver (120),
wherein each of the pixels (140) comprises:
an organic light emitting diode (OLED), wherein
a cathode electrode of the organic light emitting
diode (OLED) is coupled to a second power
source (ELVSS);
a first transistor (M1) adapted to control an
amount of current supplied to the organic light
emitting diode (OLED);
a plurality of transistors comprising at least a
second transistor (M2), a third transistor (M3),
a fourth transistor (M4), a fifth transistor (M5)
and a sixth transistor (M6); and
a storage capacitor (Cst) for compensating for
a threshold voltage of the first transistor (M1),
wherein a first electrode of the first transistor
(M1) is coupled to a first node (N1) and a second
electrode of the first transistor (M1) is coupled
to a first electrode of the sixth transistor (M6), a
second electrode of the sixth transistor (M6) be-
ing coupled to an anode electrode of the organic
light emitting diode (OLED),
wherein a first electrode of the second transistor
(M2) is coupled to one of the plurality of data
lines (D1, D2, Dm), a second electrode of the
second transistor (M2) is coupled to the first
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node (N1) and a gate electrode of the second
transistor (M2) is coupled to one scan line (Sn)
of the plurality of scan lines (S1, S2, Sn),
wherein a first electrode of the third transistor
(M3) is coupled to the second electrode of the
first transistor (M1), a second electrode of the
third transistor (M3) is coupled to the gate elec-
trode of the first transistor (M1) and a gate elec-
trode of the third transistor (M3) is coupled to
the one scan line (Sn),
wherein a first electrode of the fifth transistor
(M5) is coupled to a first power source (ELVDD),
the second electrode of the fifth transistor (M5)
is coupled to the first node (N1) and a gate elec-
trode of the fifth transistor (M5) is coupled to an
emission control line (En),
wherein the storage capacitor (Cst) is adapted
to be charged with the voltages corresponding
to the data signal and a threshold voltage of the
first transistor (M1) when the scan signal is sup-
plied to the one scan line (Sn), and
characterized in that
a mode determining unit (160) is adapted to de-
termine whether the organic light emitting dis-
play is in a low power driving mode or a common
driving mode based on an operation control sig-
nal and to generate a control signal correspond-
ing to the determined mode;
the timing controller (150) is adapted to control
the scan driver (110) and the data driver (120)
so that a frame frequency changes based on
whether a control signal corresponding to the
low power driving mode or a control signal cor-
responding to the common driving mode is sup-
plied from the mode determining unit (160),
the scan driver (110) is adapted to uniformly
maintain a pulse width (T1) of the scan signals
regardless of a change in the frame frequency,
the storage capacitor (Cst) is coupled to a gate
electrode of the first transistor (M1) by a first
terminal and to the first power source (ELVDD)
by a second terminal,
a gate electrode of the fourth transistor (M4) is
coupled to another scan line (Sn-1) of the plu-
rality of scan lines (S1, S2, Sn), a first electrode
of the fourth transistor (M4) is coupled to the first
terminal of the storage capacitor (Cst) and the
gate electrode of the first transistor (M1) and a
second electrode of the fourth transistor (M4) is
coupled to an initialization power source (Vint),
so that
the storage capacitor (Cst) is adapted to be
charged during a first period (T1) corresponding
to the pulse width (T1) of the scan signals ap-
plied to the another scan line (Sn-1) coupled to
the gate electrode of the fourth transistor (M4),
wherein the scan driver (110) is adapted to con-
trol a time interval (T2, T3, T4) between a pre-

viously supplied scan signal and a scan signal
to be currently supplied based on the change in
the frame frequency.

2. The organic light emitting display as claimed in claim
1, wherein the mode determining unit (160) is adapt-
ed to supply the control signal corresponding to the
low power driving mode to the timing controller (150)
when the operation control signal is not supplied dur-
ing a predetermined period of time and to supply, to
the timing controller (150), the control signal corre-
sponding to the common driving mode at other times.

3. The organic light emitting display as claimed in claim
2, wherein, when the mode determining unit (160)
determines that the operation control signal has not
been supplied during the predetermined period of
time, the mode determining unit (160) is additionally
adapted to determine whether an image currently
displayed is a still image or a moving picture, and is
adapted to supply the control signal corresponding
to the low power driving mode to the timing controller
(150) only when the image is determined as the still
image.

4. The organic light emitting display as claimed in one
of the previous claims,
wherein the timing controller (150) is adapted to con-
trol the scan driver (110) and the data driver (120)
to be driven at a first frame frequency when the con-
trol signal corresponding to the common power driv-
ing mode is supplied and to be driven at a second
frame frequency when the control signal correspond-
ing to the low power driving mode is supplied,
wherein the first frame frequency is higher than the
second frame frequency.

5. A method of driving an organic light emitting display
according to one of
claims 1 through 4, characterized by comprising:

changing the frame frequency based on the ex-
ternally supplied operation control signal;
uniformly maintaining the pulse width (T1) of
scan signals regardless of the frame frequency,
wherein the storage capacitor (Cst) is charged
during the first period (T1) corresponding to the
pulse width (T1) of the scan signals applied to
the another scan line (Sn-1) and wherein the
storage capacitor (Cst) is charged with the volt-
ages corresponding to the data signal and a
threshold voltage of the first transistor 1(M1)
when the scan signal is supplied to the one scan
line (Sn); and
supplying data signals in synchronization with
the scan signals, wherein uniformly maintaining
the width (T1) of scan signals regardless of the
frame frequency includes controlling the time in-

13 14 



EP 2 306 443 B1

9

5

10

15

20

25

30

35

40

45

50

55

terval (T2, T3, T4) between scan pulses of sub-
sequent ones of the scan signals based on the
frame frequency.

6. The method as claimed in claim 5, further compris-
ing:

controlling emission and non-emission states of
emission control signals to be supplied to emis-
sion control lines (E1, E2, En) based on the time
periods (T2, T3, T4) between respective scan
pulses.

7. The method as claimed in one of claims 5 to 6, where-
in changing the frame frequency based on the ex-
ternally supplied operation control signal includes:

determining whether the organic light emitting
display is in the common driving mode or in the
low power driving mode based on the operation
control signal; and
setting the frame frequency as a first frame fre-
quency for the common driving mode and setting
the frame frequency as a second frame frequen-
cy for the low power driving mode,
wherein the first frame frequency is higher than
the second frame frequency.

8. The method as claimed in claim 7, wherein changing
the frame frequency based on the externally supplied
operation control signal includes:

determining that the organic light emitting dis-
play is in the low power mode when the operation
control signal has not been input for a predeter-
mined period of time.

9. The method as claimed in claim 7, wherein changing
the frame frequency based on the externally supplied
operation control signal includes:

determining that the operation control signal has
not been input for a predetermined period of
time,
determining whether an image being displayed
during the predetermined time is a still image or
a moving picture,
determining that the organic light emitting dis-
play is in the low power mode when the image
displayed is determined to be a still image and
when the operation control signal has not been
input during the predetermined period of time,
and
determining that the organic light emitting dis-
play is in the common driving mode when the
image displayed is determined to be a moving
picture.

10. The method as claimed in claim 9, further comprising
generating light with predetermined brightness in
pixels (140) of the display based on the supplied data
signals.

Patentansprüche

1. Organische lichtemittierende Anzeige, aufweisend:

einen Ansteuertreiber (110), der angepasst ist,
um Ansteuerleitungen (S1, S2, Sn) sequenziell
Ansteuersignale zuzuführen;
einen Datentreiber (120), der angepasst ist, um
Datenleitungen (D1, D2, Dm) Datensignale in
Synchronisation mit den Ansteuersignalen zu-
zuführen;
Pixel (140), die an Schnittpunkten der Ansteu-
erleitungen (S1, S2, Sn) und der Datenleitungen
(D1, D2, Dm) angeordnet sind; und
eine Zeitsteuervorrichtung (150), die angepasst
ist, den Ansteuertreiber (110) und den Daten-
treiber (120) zu steuern,
wobei jeder der Pixel (140) aufweist:

eine organische lichtemittierende Diode
(OLED), wobei eine Kathodenelektrode der
organischen lichtemittierenden Diode
(OLED) mit einer zweiten Energiequelle
(ELVSS) gekoppelt ist;
einen ersten Transistor (M1), der angepasst
ist, um eine Strommenge, mit dem die or-
ganische lichtemittierende Diode (OLED)
versorgt wird, zu steuern;
eine Vielzahl von Transistoren, die zumin-
dest einen zweiten Transistor (M2), einen
dritten Transistor (M3), einen vierten Tran-
sistor (M4), einen fünften Transistor (M5)
und einen sechsten Transistor (M6) auf-
weist; und
einen Speicherkondensator (Cst) zur Kom-
pensation einer Schwellenspannung des
ersten Transistors (M1),
wobei eine erste Elektrode des ersten Tran-
sistors (M1) mit einem ersten Knoten (N1)
gekoppelt ist und eine zweite Elektrode des
ersten Transistors (M1) mit einer ersten
Elektrode des sechsten Transistors (M6)
gekoppelt ist, wobei eine zweite Elektrode
des sechsten Transistors (M6) mit einer An-
odenelektrode der organischen lichtemittie-
renden Diode (OLED) gekoppelt ist,
wobei eine erste Elektrode des zweiten
Transistors (M2) mit einer aus der Vielzahl
der Datenleitungen (D1, D2, Dm) gekoppelt
ist, eine zweite Elektrode des zweiten Tran-
sistors (M2) mit dem ersten Knoten (N1) ge-
koppelt ist und eine Gate-Elektrode des
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zweiten Transistors (M2) mit einer Ansteu-
erleitung (Sn) aus der Vielzahl der Ansteu-
erleitungen (S1, S2, Sn) gekoppelt ist,
wobei eine erste Elektrode des dritten Tran-
sistors (M3) mit der zweiten Elektrode des
ersten Transistors (M1) gekoppelt ist, eine
zweite Elektrode des dritten Transistors
(M3) mit der Gate-Elektrode des ersten
Transistors (M1) gekoppelt ist und eine
Gate-Elektrode des dritten Transistors (M3)
mit der einen Ansteuerleitung (Sn) gekop-
pelt ist,
wobei eine erste Elektrode des fünften
Transistors (M5) mit einer ersten Energie-
quelle (ELVDD) gekoppelt ist, die zweite
Elektrode des fünften Transistors (M5) mit
dem ersten Knoten (N1) gekoppelt ist und
eine Gate-Elektrode des fünften Transis-
tors (M5) mit einer Emissionskontrollleitung
(En) gekoppelt ist,
wobei der Speicherkondensator (Cst) an-
gepasst ist, um mit den Spannungen ent-
sprechend dem Datensignal und einer
Schwellenspannung des ersten Transistors
(M1) geladen zu werden, wenn das Ansteu-
ersignal der einen Ansteuerleitung (Sn) zu-
geführt wird, und
dadurch gekennzeichnet, dass
eine Modus-Bestimmungseinheit (160) an-
gepasst ist, um basierend auf einem Be-
triebssteuersignal zu bestimmen, ob die or-
ganische lichtemittierende Anzeige in ei-
nem Antriebsmodus mit niedriger Energie
oder einem allgemeinen Antriebsmodus ist,
und ein Steuersignal entsprechend dem be-
stimmten Modus zu erzeugen;
die Zeitsteuervorrichtung (150) angepasst
ist, um den Ansteuertreiber (110) und den
Datentreiber (120) zu steuern, so dass sich
eine Bildfrequenz auf Grundlage dessen,
ob ein Steuersignal entsprechend dem An-
triebsmodus mit niedriger Energie oder ein
Steuersignal entsprechend dem allgemei-
nen Antriebsmodus von der Modus-Bestim-
mungseinheit (160) zugeführt wird, ändert,
der Ansteuertreiber (110) angepasst ist, um
eine Pulsbreite (T1) der Ansteuersignale
unabhängig von einer Änderung der Bild-
frequenz gleichmäßig aufrechtzuerhalten,
der Speicherkondensator (Cst) über einen
ersten Anschluss mit einer Gate-Elektrode
des ersten Transistors (M1) und über einen
zweiten Anschluss mit der ersten Energie-
quelle (ELVDD) gekoppelt ist,
eine Gate-Elektrode des vierten Transistors
(M4) mit einer weiteren Ansteuerleitung
(Sn-1) aus der Vielzahl der Ansteuerleitun-
gen (S1, S2, Sn) gekoppelt ist, eine erste

Elektrode des vierten Transistors (M4) mit
dem ersten Anschluss des Speicherkon-
densators (Cst) und der Gate-Elektrode des
ersten Transistors (M1) gekoppelt ist und
eine zweite Elektrode des vierten Transis-
tors (M4) mit einer Initialisierungsenergie-
quelle (Vint) gekoppelt ist, so dass
der Speicherkondensator (Cst) angepasst
ist, um während einer ersten Periode (T1)
entsprechend der Pulsbreite (T1) der An-
steuersignale geladen zu werden, die an
der weiteren Ansteuerleitung (Sn-1) anlie-
gen, die mit der Gate-Elektrode des vierten
Transistors (M4) gekoppelt ist, wobei der
Ansteuertreiber (110) angepasst ist, um ba-
sierend auf der Änderung der Bildfrequenz
ein Zeitintervall (T2, T3, T4) zwischen ei-
nem zuletzt zugeführten Ansteuersignal
und einem aktuell zuzuführenden Ansteu-
ersignal zu steuern.

2. Organische lichtemittierende Anzeige nach An-
spruch 1, wobei die Modus-Bestimmungseinheit
(160) angepasst ist, um der Zeitsteuervorrichtung
(150) das Steuersignal entsprechend dem Antriebs-
modus mit niedriger Energie zuzuführen, wenn das
Betriebssteuersignal während einer vorbestimmten
Zeitperiode nicht zugeführt wird, und zu anderen Zei-
ten der Zeitsteuervorrichtung (150) das Steuersignal
entsprechend dem allgemeinen Antriebsmodus zu-
zuführen.

3. Organische lichtemittierende Anzeige nach An-
spruch 2, wobei, wenn die Modus-Bestimmungsein-
heit (160) bestimmt, dass das Betriebssteuersignal
während der vorbestimmten Zeitperiode nicht zuge-
führt wurde, die Modus-Bestimmungseinheit (160)
zusätzlich angepasst ist, um zu bestimmen, ob ein
aktuell angezeigtes Bild ein Standbild oder ein Be-
wegtbild ist, und angepasst ist, um der Zeitsteuer-
vorrichtung (150) das Steuersignal entsprechend
dem Antriebsmodus mit niedriger Energie nur dann
zuzuführen, wenn das Bild als Standbild bestimmt
wird.

4. Organische lichtemittierende Anzeige nach einem
der vorhergehenden Ansprüche, wobei die Zeitsteu-
ervorrichtung (150) angepasst ist, um den Ansteu-
ertreiber (110) und den Datentreiber (120) zu steu-
ern, so dass sie bei einer ersten Bildfrequenz ange-
steuert werden, wenn das Steuersignal entspre-
chend dem allgemeinen Energieantriebsmodus zu-
geführt wird, und bei einer zweiten Bildfrequenz an-
gesteuert werden, wenn das Steuersignal entspre-
chend dem Antriebsmodus mit niedriger Energie zu-
geführt wird,
wobei die erste Bildfrequenz höher als die zweite
Bildfrequenz ist.

17 18 



EP 2 306 443 B1

11

5

10

15

20

25

30

35

40

45

50

55

5. Verfahren zum Antrieb einer organischen lichtemit-
tierenden Anzeige nach einem der Ansprüche 1 bis
4, dadurch gekennzeichnet, dass das Verfahren
aufweist:

Ändern der Bildfrequenz basierend auf dem ex-
tern zugeführten Betriebssteuersignal;
gleichmäßiges Aufrechterhalten der Pulsbreite
(T1) von Ansteuersignalen unabhängig von der
Bildfrequenz, wobei der Speicherkondensator
(Cst) während der ersten Periode (T1) entspre-
chend der Pulsbreite (T1) der an der weiteren
Ansteuerleitung (Sn-1) anliegenden Ansteuer-
signale geladen wird und wobei der Speicher-
kondensator (Cst) mit den Spannungen ent-
sprechend dem Datensignal und einer Schwel-
lenspannung des ersten Transistors (M1) gela-
den wird, wenn das Ansteuersignal der einen
Ansteuerleitung (Sn) zugeführt wird; und
Zuführen von Datensignalen in Synchronisation
mit den Ansteuersignalen, wobei das gleichmä-
ßige Aufrechterhalten der Breite (T1) der An-
steuersignale unabhängig von der Bildfrequenz
das Steuern des Zeitintervalls (T2, T3, T4) zwi-
schen Ansteuerpulsen von nachfolgenden der
Ansteuersignale basierend auf der Bildfrequenz
umfasst.

6. Verfahren nach Anspruch 5, weiterhin aufweisend:

Steuern von Emissions- und Nicht-Emissions-
Zuständen von Emissionskontrollsignalen, die
Emissionskontrollleitungen (E1, E2, En) zuge-
führt werden sollen, basierend auf den Zeitpe-
rioden (T2, T3, T4) zwischen jeweiligen Ansteu-
erpulsen.

7. Verfahren nach einem der Ansprüche 5 bis 6, wobei
das Ändern der Bildfrequenz basierend auf dem ex-
tern zugeführten Betriebssteuersignal umfasst:

Bestimmen, ob die organische lichtemittierende
Anzeige im allgemeinen Antriebsmodus oder im
Antriebsmodus mit niedriger Energie ist, basie-
rend auf dem Betriebssteuersignal; und
Festlegen der Bildfrequenz als erste Bildfre-
quenz für den allgemeinen Antriebsmodus und
Festlegen der Bildfrequenz als zweite Bildfre-
quenz für den Antriebsmodus mit niedriger En-
ergie,
wobei die erste Bildfrequenz höher als die zwei-
te Bildfrequenz ist.

8. Verfahren nach Anspruch 7, wobei das Ändern der
Bildfrequenz basierend auf dem extern zugeführten
Betriebssteuersignal umfasst:

Bestimmen, dass die organische lichtemittie-

rende Anzeige im Antriebsmodus mit niedriger
Energie ist, wenn das Betriebssteuersignal wäh-
rend einer vorbestimmte Zeitperiode nicht ein-
gegeben wurde.

9. Verfahren nach Anspruch 7, wobei das Ändern der
Bildfrequenz basierend auf dem extern zugeführten
Betriebssteuersignal umfasst:

Bestimmen, dass das Betriebssteuersignal
während einer vorbestimmten Zeitperiode nicht
eingegeben wurde,
Bestimmen, ob ein Bild, das während der vor-
bestimmten Zeit angezeigt wird, ein Standbild
oder ein Bewegtbild ist,
Bestimmen, dass die organische lichtemittie-
rende Anzeige im Modus mit niedriger Energie
ist, wenn das angezeigte Bild als Standbild be-
stimmt wird und wenn das Betriebssteuersignal
während der vorbestimmten Zeitperiode nicht
eingegeben wurde, und
Bestimmen, dass die organische lichtemittie-
rende Anzeige im allgemeinen Antriebsmodus
ist, wenn das angezeigte Bild als Bewegtbild be-
stimmt wird.

10. Verfahren nach Anspruch 9, weiterhin aufweisend
die Erzeugung von Licht mit vorbestimmter Helligkeit
in Pixeln (140) der Anzeige basierend auf den zuge-
führten Datensignalen.

Revendications

1. Dispositif d’affichage électroluminescent organique,
comprenant :

un pilote de balayage (110) adapté pour fournir
de façon séquentielle des signaux de balayage
à des lignes de balayage (S1, S2, Sn) ;
un pilote de données (120) adapté pour fournir
des signaux de données à des lignes de don-
nées (D1, D2, Dm) en synchronisation avec les
signaux de balayage ;
des pixels (140) agencés au niveau des inter-
sections des lignes de balayage (S1, S2, Sn) et
des lignes de données (D1, D2, Dm) ; et
un contrôleur de temporisation (150) adapté
pour commander le pilote de balayage (110) et
le pilote de données (120),
dans lequel chacun des pixels (140) comprend :

une diode électroluminescente organique
(OLED), où une électrode de cathode de la
diode électroluminescente organique
(OLED) est couplée à une deuxième source
d’alimentation (ELVSS) ;
un premier transistor (M1) adapté pour
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commander une quantité de courant fournie
à la diode électroluminescente organique
(OLED) ;
une pluralité de transistors comprenant au
moins un deuxième transistor (M2), un troi-
sième transistor (M3), un quatrième transis-
tor (M4), un cinquième transistor (M5) et un
sixième transistor (M6) ;
et
un condensateur de stockage (Cst) pour
compenser une tension seuil du premier
transistor (M1),
dans lequel une première électrode du pre-
mier transistor (M1) est couplée à un pre-
mier noeud (N1) et une deuxième électrode
du premier transistor (M1) est couplée à une
première électrode du sixième transistor
(M6), une deuxième électrode du sixième
transistor (M6) étant couplée à une électro-
de d’anode de la diode électroluminescente
organique (OLED).
dans lequel une première électrode du
deuxième transistor (M2) est couplée à
l’une de la pluralité de lignes de données
(D1, D2, Dm), une deuxième électrode du
deuxième transistor (M2) est couplée au
premier noeud (N1) et une électrode de
grille du deuxième transistor (M2) est cou-
plée à une ligne de balayage (Sn) de la plu-
ralité de lignes de balayage (S1, S2, Sn),
dans lequel une première électrode du troi-
sième transistor (M3) est couplée à la
deuxième électrode du premier transistor
(M1), une deuxième électrode du troisième
transistor (M3) est couplée à l’électrode de
grille du premier transistor (M1) et une élec-
trode de grille du troisième transistor (M3)
est couplée à la ligne de balayage (Sn),
dans lequel une première électrode du cin-
quième transistor (M5) est couplée à une
première source d’alimentation (ELVDD), la
deuxième électrode du cinquième transis-
tor (M5) est couplée au premier noeud (N1)
et une électrode de grille du cinquième tran-
sistor (M5) est couplée à une ligne de com-
mande d’émission (En),
dans lequel le condensateur de stockage
(Cst) est adapté pour être chargé avec les
tensions correspondant au signal de don-
nées et à une tension seuil du premier tran-
sistor (M1) lorsque le signal de balayage est
fourni à la ligne de balayage (Sn), et
caractérisé en ce que
une unité de détermination de mode (160)
est adaptée pour déterminer si le dispositif
d’affichage électroluminescent organique
se trouve dans un mode de pilotage à faible
puissance ou un mode de pilotage commun

sur la base d’un signal de commande de
fonctionnement et pour générer un signal
de commande correspondant au mode
déterminé ;
le contrôleur de temporisation (150) est
adapté pour commander le pilote de balaya-
ge (110) et le pilote des données (120) de
sorte qu’une fréquence de trame soit chan-
gée sur la base du fait qu’un signal de com-
mande correspondant à un mode de pilota-
ge à faible puissance ou qu’un signal de
commande correspondant au mode de pi-
lotage commun est fourni par l’unité de dé-
termination de mode (160),
le pilote de balayage (110) est adapté pour
maintenir uniformément une largeur d’im-
pulsion (T1) des signaux de balayage indé-
pendamment d’un changement de la fré-
quence de trame,
le condensateur de stockage (Cst) est cou-
plé à une électrode de grille du premier tran-
sistor (M1) par une première borne et à la
première source d’alimentation (ELVDD)
par une deuxième borne,
une électrode de grille du quatrième tran-
sistor (M4) est couplée à une autre ligne de
balayage (Sn-1) de la pluralité de lignes de
balayage (S1, S2, Sn), une première élec-
trode du quatrième transistor (M4) est cou-
plée à la première borne du condensateur
de stockage (Cst) et à l’électrode de grille
du premier transistor (M1) et une deuxième
électrode du quatrième transistor (M4) est
couplée à une source d’alimentation d’ini-
tialisation (Vint), de sorte que
le condensateur de stockage (Cst) est
adapté pour être chargé pendant une pre-
mière période (T1) correspondant à la lar-
geur d’impulsion (T1) des signaux de ba-
layage appliqués à l’autre ligne de balayage
(Sn-1) couplée à l’électrode de grille du qua-
trième transistor (M4), où le pilote de ba-
layage (110) est adapté pour commander
un intervalle de temps (T2, T3, T4) entre un
signal de balayage préalablement fourni et
un signal de balayage devant être actuelle-
ment fourni sur la base du changement de
la fréquence de trame.

2. Dispositif d’affichage électroluminescent organique
tel que revendiqué dans la revendication 1, dans le-
quel l’unité de détermination de mode (160) est
adaptée pour fournir le signal de commande corres-
pondant au mode de pilotage à faible puissance au
contrôleur de temporisation (150) lorsque le signal
de commande de fonctionnement n’est pas fourni
pendant une durée prédéterminée et pour fournir,
au contrôleur de temporisation (150), le signal de
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commande correspondant au mode de pilotage
commun à d’autres moments.

3. Dispositif d’affichage électroluminescent organique
tel que revendiqué dans la revendication 2, dans le-
quel, lorsque l’unité de détermination de mode (160)
détermine que le signal de commande de fonction-
nement n’a pas été fourni pendant la durée prédé-
terminée, l’unité de détermination de mode (160) est
en outre adaptée pour déterminer si une image ac-
tuellement affichée est une image fixe ou une image
animée, et est adaptée pour fournir le signal de com-
mande correspondant au mode de pilotage à faible
puissance au contrôleur de temporisation (150) seu-
lement lorsque l’image est déterminée comme étant
l’image fixe.

4. Dispositif d’affichage électroluminescent organique
tel que revendiqué dans l’une des revendications
précédentes, dans lequel le contrôleur de tempori-
sation (150) est adapté pour commander le pilote de
balayage (110) et le pilote de données (120) pour
être pilotés à une première fréquence de trame lors-
que le signal de commande correspondant au mode
de pilotage commun est fourni et pour être pilotés à
une deuxième fréquence de trame lorsque le signal
de commande correspondant au mode de pilotage
à faible puissance est fourni, où la première fréquen-
ce de trame est supérieure à la deuxième fréquence
de trame.

5. Procédé de pilotage d’un dispositif d’affichage élec-
troluminescent organique selon l’une des revendi-
cations 1 à 4, caractérisé en ce qu’il comprend le
fait de :

changer la fréquence de trame sur la base du
signal de commande de fonctionnement fourni
de l’extérieur ;
maintenir uniformément la largeur d’impulsion
(T1) des signaux de balayage indépendamment
de la fréquence de trame, où le condensateur
de stockage (Cst) est chargé pendant la premiè-
re période (T1) correspondant à la largeur d’im-
pulsion (T1) des signaux de balayage appliqués
à l’autre ligne de balayage (Sn-1) et où le con-
densateur de stockage (Cst) est chargé avec
les tensions correspondant au signal de don-
nées et à la tension seuil du premier transistor
(M1) lorsque le signal de balayage est fourni à
la ligne de balayage (Sn) ; et
fournir des signaux de données en synchroni-
sation avec les signaux de balayage, où le fait
de maintenir uniformément la largeur (T1) des
signaux de balayage indépendamment de la fré-
quence de trame comporte le fait de commander
l’intervalle de temps (T2, T3, T4) entre les im-
pulsions de balayage de signaux suivants parmi

les signaux de balayage sur la base de la fré-
quence de trame.

6. Procédé tel que revendiqué dans la revendication 5,
comprenant en outre le fait de :

commander les états d’émission et de non-
émission des signaux de commande d’émission
à alimenter aux lignes de commande d’émission
(E1, E2, En) sur la base des durées (T2, T3, T4)
entre des impulsions de balayage respectives.

7. Procédé tel que revendiqué dans l’une des revendi-
cations 5 et 6, dans lequel le changement de la fré-
quence de trame sur la base du signal de commande
de fonctionnement fourni de l’extérieur comporte le
fait de :

déterminer si le dispositif d’affichage électrolu-
minescent organique se trouve dans le mode de
pilotage commun ou dans le mode de pilotage
à faible puissance sur la base du signal de com-
mande de fonctionnement ; et
régler la fréquence de trame en tant que pre-
mière fréquence de trame pour le mode de pi-
lotage commun et régler la fréquence de trame
en tant que deuxième fréquence de trame pour
le mode de pilotage à faible puissance,
où la première fréquence de trame est supérieu-
re à la deuxième fréquence de trame.

8. Procédé tel que revendiqué dans la revendication 7,
dans lequel le changement de la fréquence de trame
sur la base du signal de commande de fonctionne-
ment fourni de l’extérieur comporte le fait de :

déterminer que le dispositif d’affichage électro-
luminescent organique se trouve dans le mode
à faible puissance lorsque le signal de comman-
de de fonctionnement n’a pas été entré pendant
une durée prédéterminée.

9. Procédé tel que revendiqué dans la revendication 7,
dans lequel le changement de la fréquence de trame
sur la base du signal de commande de fonctionne-
ment fourni de l’extérieur comporte le fait de :

déterminer que le signal de commande de fonc-
tionnement n’a pas été entré pendant une durée
prédéterminée,
déterminer si une image étant affichée pendant
le temps prédéterminé est une image fixe ou
une image animée,
déterminer que le dispositif d’affichage électro-
luminescent organique se trouve dans le mode
à faible puissance lorsque l’image affichée est
déterminée comme étant une image fixe et lors-
que le signal de commande de fonctionnement
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n’a pas été entré pendant la durée prédétermi-
née, et
déterminer que le dispositif d’affichage électro-
luminescent organique se trouve dans le mode
de pilotage commun lorsque l’image affichée est
déterminée comme étant une image animée.

10. Procédé tel que revendiqué dans la revendication 9,
comprenant en outre le fait de générer de la lumière
avec une luminosité prédéterminée en pixels (140)
du dispositif d’affichage sur la base des signaux de
données fournis.
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