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Description

[0001] The present application claims the priority ben-
efit of Korean Patent Application No. 10-2015-0104280
filed in Republic of Korea on July 23, 2015.

BACKGROUND OF THE INVENTION
Field of the Invention

[0002] The presentinvention relates to an organic light
emitting diode display (OLED) and a method for driving
the OLED display. In particular, the present invention re-
lates to a OLED display device and a method of driving
an OLED that can periodically reduce variances of
threshold voltages of a driving thin film transistor and a
organic light emitting diode.

Discussion of the Related Art

[0003] Recently, flatdisplay devices, such as a plasma
display panel (PDP), a liquid crystal display (LCD), and
an organic light emitting diode display (OLED), have
been researched.

[0004] Among the flat display devices, the OLED is a
self-luminescent device and can have a thin profile be-
cause the OLED does not need a backlight used for the
LCD.

[0005] Further, compared with the LCD, the OLED has
advantages of excellent viewing angle and contrast ratio,
low power consumption, operation in low DC voltage,
fast response speed, being strong to an external impact
because of its solid internal components, and wide op-
erating temperature range.

[0006] Particularly, since processes of manufacturing
the OLED are simple, production cost of the OLED can
be reduced more than that of the LCD.

[0007] FIG. 1is aview illustrating organic light emitting
diodes and driving circuits arranged at respective pixel
regions of a display region of an OLED according to the
related art, and FIG. 2 is a timing chart of gate pulses
and data signals applied to the driving circuits of FIG. 1.
[0008] Referring to FIG. 1, the related art OLED in-
cludes first and second organic light emitting diodes D1
and D2 and first and second driving circuits 11 and 12 to
operate the first and second organic light emitting diodes
D1 and D2, respectively, in a display region 10.

[0009] In detail, the first driving circuit 11 is connected
to afirstgate line GL1 and each data line DL and operates
the first organic light emitting diode D1, and the second
driving circuit 12 is connected to a second gate line GL2
and each data line DL and operates the second organic
light emitting diode D2.

[0010] For the purpose of explanations, the first and
second driving circuits 11 and 12 are shown. However,
a plurality of driving circuits may be arranged below the
first and second driving circuits 11 and 12, and thus a
plurality of gate lines may be arranged below the first and
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second gate lines GL1 and GL2 connected to the first
and second driving circuits 11 and 12.

[0011] A method of driving the OLED is explained be-
low.
[0012] The method of driving the OLED includes se-

quentially supplying first and second gate pulses g1 and
g2 to the first and second gate lines GL1 and GL2, re-
spectively, and sequentially supplying first and second
data signals d1 and d2 to each data line DL.

[0013] Referringto FIG. 2, during a frame, the first gate
pulse g1 is supplied to the first gate line GL1 and then
the second gate pulse g2 is supplied to the second gate
line GL2.

[0014] Further, the first and second data signals are
sequentially supplied per horizontal period H.

[0015] Further, the first data signal d1 is supplied to
the first driving circuit 11 during a overlapping section
between the first gate pulse g1 and the first data signal
d1, and the second data signal d2 is supplied to the sec-
ond driving circuit 12 during a overlapping section be-
tween the second gate pulse g2 and the second data
signal d2.

[0016] Further, the first organic light emitting diode D1
emits lightin a section (i.e., a light-emission section) from
a falling point of the first gate pulse g1 in the frame to a
rising point of a first gate pulse g1 in a next frame, and
the second organic light emitting diode D2 emits light in
asection (i.e., alight-emission section) from afalling point
of the second gate pulse g2 in the frame to a rising point
of a second gate pulse g2 in a next frame.

[0017] As shown in FIG. 1, the first driving circuit 11 is
supplied with the first data signal d1 by the first gate pulse
g1, and the second driving circuit 12 is supplied with the
second data signal d2 by the second gate pulse g2.
[0018] In detail, the first driving circuit 11 is supplied
with the first gate pulse g1 from the first gate line GL1
and the first data signal d1 from the data line DL to make
the first organic light emitting diode D1 emit light.
[0019] Then, the second driving circuit 12 is supplied
with the second gate pulse g2 from the second gate line
GL2 and the second data signal d2 from the data line DL
to make the second organic light emitting diode D2 emit
light.

[0020] Unlike an LCD including a thin film transistor
which is turned on only during a relatively short time in
one frame, the OLED includes a driving thin film transistor
which is included in each of the first and second driving
circuits 11 and 12 and maintains a turn-on state during
a relatively long time in one frame. Accordingly, the driv-
ing thin film transistor of the OLED is prone to deteriora-
tion.

[0021] Accordingly, a threshold voltage (Vth) of the
driving thin film transistor is varied, and this variation neg-
atively affects a display quality of the OLED.

[0022] In other words, because of the variation of the
threshold voltage (Vth), a grey level different from a grey
level of a data signal is displayed, and thus the display
quality of the OLED is deteriorated.
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[0023] Further, when the organic light emitting diodes
D1 and D2 emit light continuously during a certain time,
threshold voltages of the organic light emitting diodes D1
and D2 are also varied. Accordingly, a brightness of a
light emitted from the organic light emitting diode is dif-
ferent from a target brightness, and a lifetime of the or-
ganic light emitting diode is reduced.

[0024] US 2010/0091006 A1 discloses an organic light
emitting display device capable of compensating for the
threshold voltage and mobility of a driving transistor. The
device includes a pixel unit with a plurality of pixels
formed at intersection areas of data and scan lines; a
scan driving unit sequentially supplying a scan signal to
the scan lines; a data driving unit supplying data signals
to the data lines; a power supply unit outputting a high-
potential pixel power source, a low-potential compensa-
tion power source and a low-potential ground power
source to drive the pixels; and a power control unit sup-
plying the compensation power source supplied from the
power supply unit to the pixel unit during a first period
(black frame period) of each frame, and supplying the
pixel power source supplied from the power supply unit
to the pixel unit during a second period (display frame
period) of each of the frames.

[0025] US 2008/0238897 A1 discloses the prevention
of display luminance difference and burning with a line
at which the polarity inversion switches when the order
of inversion of black and video changes in the middle of
the screen by a frame polarity inversion drive in a liquid
crystal display device for performing black insertion drive.
An enable signal to each gate driver is independently
controlled, a start pulse input to write a black signal is
performed at an arbitrary timing within one frame period
with respect to the gate driver to insert a black image
within one frame period, a write polarity of the video signal
is inverted in frame cycle with the video display start pulse
as a base point, and a write polarity of the black image
signal is inverted in frame cycle with the black display
start pulse as a base point.

[0026] US 2001/0003448 A1 discloses a liquid crystal
display driving process which prevents the appearance
of motion blur without any increase in circuit size or any
reduction in panel numerical aperture. Thereby a select-
ing any one of the scanning lines at one time, and altering
the state of a liquid crystal via the signal line is provided,
wherein an image data selection period and a black dis-
play selection period are set within a time frame shorter
than the time necessary for scanning any one of the
aforementioned scanning lines, and an image corre-
sponding with the aforementioned image data is dis-
played via the aforementioned signal line during the im-
age data selection period and a monochromatic image
is displayed via the aforementioned signal line during the
black display selection period.

[0027] US 2009/0262101 A1 discloses a display sys-
tem. A display includes a plurality of pixels, each having
a light emitting device and a driving transistor for driving
the light emitting device, the driving transistor and the
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light emitting device being coupled in series between a
first power supply and a second power supply. The meth-
od includes: at a first frame, programming a pixel with a
first programming voltage different from a programming
voltage for a valid image, and charging at least one of
the first power supply and the second power supply so
that at least one of the driving transistor and the light
emitting device is under a negative bias. At a first cycle,
animage display operation isimplemented with program-
ming the pixel circuit for a valid image and driving the
light emitting device; and at a second cycle, a relaxation
operation for reducing a stress on the pixel circuit is im-
plemented thatincludes a selecting of a relaxation switch
transistor coupled to the storage capacitor in parallel.

SUMMARY OF THE INVENTION

[0028] Accordingly, the presentinvention is directed to
an OLED and a method of driving an OLED that substan-
tially obviates one or more of the problems due to limita-
tions and disadvantages of the related art.

[0029] An object of the present invention is to period-
ically reduce variances of threshold voltages of a driving
thin film transistor and an organic light emitting diode.
[0030] Additional features and advantages of the dis-
closure will be set forth in the description which follows,
and in part will be apparent from the description, or may
be learned by practice of the disclosure. The advantages
of the disclosure will be realized and attained by the struc-
ture particularly pointed out in the written description and
claims as well as the appended drawings.

[0031] The object is solved by the features of the in-
dependent claims.

[0032] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to pro-
vide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The accompanying drawings, which are includ-
ed to provide a further understanding of the disclosure
and are incorporated in and constitute a part of this spec-
ification, illustrate embodiments of the disclosure and to-
gether with the description serve to explain the principles
of the disclosure. In the drawings:

FIG. 1 is a view illustrating organic light emitting di-
odes and driving circuits arranged at respective pixel
regions of a display region of an OLED according to
the related art;

FIG. 2 is a timing chart of gate pulses and data sig-
nals applied to the driving circuits of FIG. 1;

FIG. 3 is a view illustrating organic light emitting di-
odes and driving circuits arranged at respective pixel
regions of a display region of an OLED according to
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an embodiment of the present invention;

FIG. 4 is a timing chart of gate pulses, data signals
and compensation signals applied to the driving cir-
cuits of FIG. 3;

FIGs. 5A to 5D are views illustrating an organic light
emitting diode and a driving circuit of one pixel of an
OLED according to the embodiment of the present
invention; and

FIG. 6 is a timing chart of signals, including a gate
pulse, a data signal and a compensation signal, sup-
plied to the driving circuit of FIGs. 5A to 5D.

DETAILED DESCRIPTION OF THE ILLUSTRATED EM-
BODIMENTS

[0034] Reference will now be made in detail to embod-
iments, examples of which are illustrated in the accom-
panying drawings. The same or like reference numbers
may be used throughout the drawings to refer to the same
or like parts.

[0035] FIG. 3is aview illustrating organic light emitting
diodes and driving circuits arranged at respective pixel
regions of a display region of an OLED according to an
embodiment of the present invention, and FIG. 4 is a
timing chart of gate pulses, data signals and compensa-
tion signals applied to the driving circuits of FIG. 3.
[0036] Referring to FIG. 3, the OLED of the embodi-
ment includes first and nth organic light emitting diodes
D1 and D(n) and first and nth driving circuits 110 and 120
to operate the first and nth organic light emitting diodes
D1 and D(n), respectively, in a display region 100, and
n is an integer greater than 1.

[0037] Indetail, the first driving circuit 110 is connected
to afirstgate line GL1 and each data line DL and operates
the first organiclightemitting diode D1, and the nth driving
circuit 120 is connected to an nth gate line GL(n) and
each data line DL and operates the nth organic light emit-
ting diode D(n).

[0038] For the purpose of explanations, the first and
nth driving circuits 110 and 120 are shown. However, a
plurality of driving circuits may be arranged between the
first and nth driving circuits 110 and 120, and thus a plu-
rality of gate lines may be arranged between the first and
nth gate lines GL1 and GL(n) connected to the first and
nth driving circuits 110 and 120.

[0039] Further, a plurality of driving circuits may be ar-
ranged below the nth driving circuit 120, and thus a plu-
rality of gate lines may be arranged below the nth gate
line GL(n).

[0040] A method of driving the OLED of the embodi-
ment is explained below.

[0041] The method of driving the OLED includes se-
quentially supplying a first gate pulse g1 and a second
gate pulse g2 to the first gate line GL1 connected to the
first driving circuit 110, and sequentially supplying a first
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data signal d1 and a first compensation signal r1 to each
data line DL connected to the first driving circuit 110.
[0042] Further, the method further includes sequential-
ly supplying a third gate pulse g3 and a fourth gate pulse
g4 to the nth gate line GL(n) connected to the nth driving
circuit 120, and sequentially supplying a second com-
pensation signal r2 and a second data signal d2 to each
data line DL connected to the nth driving circuit 120.
[0043] Referringto FIG. 4, during a frame, the first gate
pulse g1 and the second gate pulse g2 are sequentially
supplied to the first gate line GL1, and the third gate pulse
g3 and the fourth gate pulse g4 are sequentially supplied
to the nth gate line GL(n).

[0044] In other words, during a frame, two gate pulses
are sequentially supplied to each gate line.

[0045] Further, the first gate pulse g1 and the third gate
pulse g3 are sequentially supplied, and the fourth gate
pulse g4 and the second gate pulse g2 are sequentially
supplied.

[0046] In detail, the first gate pulse g1 is supplied to
the first gate line GL1, and then the third gate pulse g3
is supplied to the nth gate line GL(n).

[0047] Next, the fourth gate pulse g4 is supplied to the
nth gate line GL(n), and then the second gate pulse g2
is supplied to the first gate line GL1.

[0048] The firstto fourth gate pulses g1to g4 may have
the same pulse width.

[0049] Further, the first data signal d1 and the second
compensation signal r2 are sequentially supplied during
a horizontal period H, and the second data signal d2 and
the first compensation signal r1 are sequentially supplied
during another horizontal period H

[0050] In otherwords, during each horizontal period H,
each data signal d1 or d2 and each compensation signal
r1 or r2 are sequentially supplied to each data line.
[0051] A ratio of supplying sections of the first data
signal d1 and the second compensation signal r2 may
be adjusted, and a ratio of supplying sections of the sec-
ond data signal d2 and the first compensation signal r1
may be adjusted.

[0052] Further, gate pulses supplied to different gate
lines may overlap each other, and by sequentially sup-
plying the data signal d1 or d2 and the compensation
signal r1 or r2 during one horizontal period H, the data
signal d1 or d2 and the compensation signal r1 or r2
interfering with each other can be prevented. In this re-
gard, for example, the third gate signal g3 may be overlap
the first gate signal g1, and the third gate signal g3 may
overlap the second compensation signal r2 and the first
datasignal d1aswell during the corresponding horizontal
period H.

[0053] In this case, the first and second compensation
signals r1 and r2 have voltage levels lower than the first
and second data signals d1 and d2.

[0054] Forexample, because thefirstand second data
signals d1 and d2 generally have a voltage level greater
than OV i.e., a positive polarity, the first and second com-
pensation signals r1 and r2 preferably have a voltage
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level of OV.

[0055] Further, in an overlapping section between the
first gate pulse g1 and the first data signal d1, the first
data signal d1 is supplied to the first driving circuit 110.
In an overlapping section between the second gate pulse
g2 and the first compensation signal r1, the first compen-
sation signal r1 is supplied to the first driving circuit 110.
[0056] Further, in an overlapping section between the
third gate pulse g3 and the second compensation signal
r2, the second compensation signal r2 is supplied to the
nth driving circuit 120. In an overlapping section between
the fourth gate pulse g4 and the second data signal d2,
the second data signal d2 is supplied to the nth driving
circuit 120.

[0057] Further, in a section (i.e., a light-emission sec-
tion) from a falling point of the first gate pulse g1 to a
rising point of the second gate pulse g2, the first organic
light emitting diode D1 emits light. In a section (i.e., a
compensation section) from a falling point of the second
gate pulse g2 to a rising point of a first gate pulse g1 of
anext frame, the first organic light emitting diode D1 does
not emit light.

[0058] Further, in a section (i.e., a compensation sec-
tion) from a falling point of the third gate pulse g3 to a
rising point of the fourth gate pulse g4, the nth organic
light emitting diode D(n) does not emit light. In a section
(i.e., a light-emission section) from a falling point of the
fourth gate pulse g4 to a rising point of a third gate pulse
g3 of a next frame, the nth organic light emitting diode
D(n) emits light.

[0059] Further, aratio of the light-emission section and
the compensation section may be adjusted according to
the ratio of supplying sections of the data signal d1 or d2
and the compensation signal r1 or r2. Further, when ad-
justing the ratio of the light-emission section and the com-
pensation section, the third gate signal g3 may not over-
lap the first gate signal g1 (e.g., the third gate signal g3
and the first gate signal g1 may be at different horizontal
periods), and the second compensation signal r2 by the
third gate signal g3 may not be immediately next to the
first data signal d1 by the first gate signal g1 (e.g., the
second compensation signal r2 and the first data signal
d1 may be at different horizontal periods).

[0060] As shown in FIG. 3, the first driving circuit 110
is supplied with the first data signal d1 and the first com-
pensation signal r1 by the first gate pulse g1 and the
second gate pulse g2, and the nth driving circuit 120 is
supplied with the second compensation signal r2 and the
second data signal d2 by the third gate pulse g3 and the
fourth gate signal g4.

[0061] In detail, the first driving circuit 110 is supplied
with the first gate pulse g1 from the first gate line GL1
and the first data signal d1 from the data line DL to make
the first organic light emitting diode D1 emit light, and
then is supplied with the second gate pulse g2 from the
first gate line GL1 and the first compensation signal r1
from the data line DL to make the first organic light emit-
ting diode D1 not emit light
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[0062] Further, the nth driving circuit 120 is supplied
with the third gate pulse g3 from the nth gate line GL(n)
and the second compensation signal r2 from the data
line DL to make the nth organic light emitting diode D(n)
not emit light, and then is supplied with the fourth gate
pulse g4 from the nth gate line GL(n) and the second
data signal d2 from the data line DL to make the nth
organic light emitting diode D(n) emit light.

[0063] Accordingly, the method of driving the OLED of
the embodiment substantially divides one frame into the
light-emission section when the first or nth organic light
emitting diode D1 or D(n) emits light, and the compen-
sation section when the first or nth organic light emitting
diode D1 and D(n) does not emit light. In the compensa-
tion section, the first or second compensation signal r1
or r2 having a voltage level lower than the first or second
data signal d1 or d2 is supplied to the first or nth driving
circuit 110 or 120, and thus a variance of a threshold
voltage of a driving thin film transistor of the first or nth
driving circuit 110 or 120 and a variance of a threshold
voltage of the first or nth organic light emitting diodes D1
or D(n), which are caused by a voltage corresponding to
the first or second data signal d1 or d2, can be reduced
periodically.

[0064] FIGs. 5A to 5D are views illustrating an organic
light emitting diode and a driving circuit of one pixel of an
OLED according to the embodiment of the present in-
vention.

[0065] For the purpose of explanations, a pixel includ-
ing afirstorganic light emitting diode D1 and a first driving
circuit 110 are shown. Other pixel including an nth organic
light emitting diode (D(n) of FIG. 3) and an nth driving
circuit (120 of FIG. 3) have the same configuration as the
pixel in FIGs. 5A to 5D.

[0066] Referring to FIGs. 5A to 5D, the first driving cir-
cuit 110includes a driving thin film transistor DT, a switch-
ing thin film transistor SWT, a sensing thin film transistor
SST and a capacitor C.

[0067] In detail, the first organic light emitting diode D1
includes an anode connected to a first node N1, and a
cathode supplied with a low power voltage VSS.

[0068] The first organic light emitting diode D1 gener-
ates light having a brightness corresponding to a drain
current Ids supplied from the driving thin film transistor
DT.

[0069] Further, the driving thin film transistor DT in-
cludes a gate electrode G connected to a switching thin
film transistor SWT, a source electrode S connected to
the first node N1, and a drain electrode D supplied with
a high power voltage VDD greater than the low power
voltage VSS.

[0070] When the driving thin film transistor DT is sup-
plied with a first data signal d1 from the switching thin
film transistor SWT, the drain current Ids generated ac-
cording to a voltage between the gate electrode G and
the source electrode S of the driving thin film transistor
DT flows into the first node N1.

[0071] Further, the switching thin film transistor SWT
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includes a gate electrode G connected to a first gate line
GL1, a source electrode S connected to a data line DL,
and a drain electrode D connected to the gate electrode
G of the driving thin film transistor DT.

[0072] The switching thin film transistor SWT is sup-
plied with a first or second gate pulses g1 org2 and turned
on, and thus a first data signal d1 or a first compensation
signal r1 is supplied to the driving thin film transistor DT.
[0073] Further, the sensing thin film transistor SST in-
cludes a gate electrode G connected to a first sensing
driving line SL1, a source electrode S connected to the
first node N1, and a drain electrode D connected to a
sensing sync line SSL.

[0074] The sensing thin film transistor SST functions
to reset (or initialize) a current flowing on the first node
N1 according to a reference voltage Vref supplied
through the sensing sync line SSL.

[0075] Further, the capacitor C is connected between
the first node N1 and the gate electrode G of the driving
thin film transistor DT.

[0076] The capacitor C stores (i.e., is charged with)
voltages corresponding to a first data signal d1 and the
first compensation signal r1, respectively, and maintains
the stored voltages during a frame.

[0077] Timings of the signals supplied to the first driv-
ing circuit 110 are explained below with reference to
FIGs. 5A to 5D and FIG. 6.

[0078] FIG. 5A shows signals supplied to the first driv-
ing circuit 110 in a charging section of the first data signal
d1, FIG. 5B shows signals supplied to the first driving
circuit 110 in a light-emission section of the first organic
light emitting diode D1, FIG. 5C shows signals supplied
to the first driving circuit 110 in a charging section of the
first compensation signal r1, and FIG. 5D shows signals
supplied to the first driving circuit 110 in a compensation
section of the driving thin film transistor.

[0079] FIG. 6 is a timing chart of signals, including a
gate pulse, a data signal and a compensation signal, sup-
plied to the driving circuit of FIGs. 5A to 5D.

[0080] First, in the charging section of the first data
signal d1, the switching thin film transistor SWT is turned
on by the first gate pulse g1 supplied through the first
gate line GL1, and the first data signal d1 from the data
line DL is supplied to the gate electrode G of the driving
thin film transistor DT.

[0081] At the same timing as the first gate pulse g1,
the sensing thin film transistor SST is turned on by a
sensing signal s1 supplied through the first sensing driv-
ing line SL1, and the reference voltage Vref from the
sensing sync line SSL is supplied to the first node N1
i.e., the source electrode S of the driving thin film tran-
sistor DT.

[0082] By the capacitor C, the gate electrode G and
the source electrode S of the driving thin film transistor
DT are charged with a voltage corresponding to the first
data signal d1 and the reference voltage Vref, respec-
tively.

[0083] Next, in the light-emission section of the first
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organic light emitting diode D1, the switching thin film
transistor SWT and the sensing thin film transistor SST
are turned off. The voltage corresponding to the first data
signal d1 and the reference voltage Vref at the gate elec-
trode G and the source electrode S of the driving thin film
transistor DT are boosted, and the drain current Ids ac-
cording to the voltages at the gate electrode G and the
source electrode S of the driving thin film transistor DT
flows onto the first node N1.

[0084] Inthis case, the first organic light emitting diode
D1 emits light having a brightness according to a level
of the drain current Ids.

[0085] Next, in the charging section of the first com-
pensation signalr1, the switching thin film transistor SWT
is turned on by the second gate pulse g2 supplied through
the first gate line GL1, and the first compensation signal
r1 from the data line DL is supplied to the gate electrode
G of the driving thin film transistor DT.

[0086] Inthe charging section of the first compensation
signal r1, the sensing thin film transistor SST is turned off.
[0087] Accordingly, by the capacitor C, the gate elec-
trode G and the source electrode S of the driving thin film
transistor DT are charged with a voltage lower than the
voltage corresponding to the first data signal r1 and a
voltage lower than the reference voltage Vref, respec-
tively.

[0088] Next, inthe compensation section of the driving
thin film transistor DT, the switching thin film transistor
SWT is turned off. Accordingly, by the capacitor C, the
gate electrode G and the source electrode S of the driving
thin film transistor DT are charged with a voltage corre-
sponding to the first compensation signal r1 and a voltage
lower than the low power voltage VSS, respectively.
[0089] The first compensation signal r1 has a voltage
level lower than the first data signal d1.

[0090] Accordingly, the method of driving the OLED of
the embodimentdivides one frame into the light-emission
section when the first organic light emitting diode D1 emit
light, and the compensation section when the first organic
light emitting diode D1 does not emit light. In the com-
pensation section, the first compensation signal r1 having
a voltage level lower than the first data signal d1 is sup-
plied to the first driving circuit 110, and thus a variance
of a threshold voltage of the driving thin film transistor
DT and a variance of a threshold voltage of the first or-
ganic light emitting diode D1, which are caused by the
voltage corresponding to the first data signal d1, can be
reduced periodically.

[0091] In a preferred embodiment the light emission
section is longer than the compensation section.

[0092] It will be apparent to those skilled in the art that
various modifications and variations can be made in a
display device of the present invention without departing
from the scope of the disclosure. Thus, it is intended that
the present invention covers the modifications and vari-
ations of this disclosure provided they come within the
scope of the appended claims.
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1. An organic light emitting diode display, comprising:

a display panel including a first organic light
emitting diode (D1), a first driving circuit (110)
arranged to operate the first organic light emit-
ting diode (D1), a nth organic light emitting diode
(Dn) and a nth driving circuit (120) arranged to
operate the nth organic light emitting diode (Dn),
a first gate line (GL1) connected to the first driv-
ing circuit (110), a nth gate line (GLn) connected
to the nth driving circuit (120), a data line (DL)
connected to the first driving circuit (110) and to
the nth driving circuit (120), where nis an integer
of 2 or greater;

a gate driver that is configured to sequentially
supply a first gate pulse (g1) and a second gate
pulse (g2) to the first gate line (GL1) connected
to the first driving circuit (110) during one frame
time, and that is configured to sequentially sup-
ply a third gate pulse (g3) and a fourth gate pulse
(g4) to the nth gate line (GLn) connected to the
nth driving circuit (120) during the one frame time
such that the first gate pulse (g1) supplied to the
first gate line (GL1) and the third gate pulse (g3)
supplied to the nth gate line (GLn) partially over-
lap each other and the second gate pulse (g2)
supplied to the first gate line (GL1) and the fourth
gate pulse (g4) supplied to the nth gate line (GLn)
partially overlap each other;

a data driver that is configured to sequentially
supply afirst data signal (d1) and a second com-
pensation signal (r2) through the data line (DL)
to the first driving circuit (110) and the nth driving
circuit (120), respectively, during one horizontal
period (1H) of the one frame time, and that is
configured to sequentially supply a second data
signal (d2) and a first compensation signal (r1)
through the data line (DL) to the nt" driving circuit
(120) and the first driving circuit (110), respec-
tively, during another horizontal period of the
one frame time;

wherein the first compensation signal (r1) has a
voltage level lower than the first data signals
(d1),

wherein the second compensation signal (r2)
has a voltage level lower than the second data
signals (d2);

wherein the gate driver and data driver are ar-
ranged to supply the gate pulses, data and com-
pensation signals such that

the first gate pulse (g1) and the first data signal
(d1) have an overlapping period during which
the first data signal (d1) is supplied to the first
driving circuit (110) such that, from afalling point
of the first gate pulse (g1) to the rising point of
the second gate pulse (g2), the first driving cir-
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cuit is adapted to operate the first organic light
emitting diode (D1) according to the first data
signal,

the second gate pulse (g2) and the first com-
pensation signal (r1) have an overlapping period
during which the first compensation signal (r1)
is supplied to the first driving circuit (110), such
that, from a falling point of the second gate pulse
(g2) to a rising point of a first gate pulse (g1) of
anextframe time, thefirstdriving circuitis adapt-
ed to switch off the first light emitting diode (D1),
the third gate pulse (g3) and the second com-
pensation signal (r2) have an overlapping period
during which the second compensation signal
(r2) is supplied to the nth driving circuit (120),
such that, from a falling point of the third gate
pulse (g3) to the rising point of the fourth gate
pulse (g4), the nth driving circuit is adapted to
switch off the nth light emitting diode (Dn), and
the fourth gate pulse (g4) and the second data
signal (d2) have an overlapping period during
which the second data signal (d2) is supplied to
the nth driving circuit (120), such that, from a
falling point of the fourth gate pulse (g4) to a
rising point of a third gate pulse (g3) of a next
frame time, the nth driving circuit is adapted to
operate the nth organic light emitting diode (Dn)
according to the second data signal.

2. A method of driving the organic light emitting diode
display of claim 1, the method comprising:

sequentially supplying, by the gate driver, a first
gate pulse (g1) and a second gate pulse (g2) to
the first gate line (GL1) connected to the first
driving circuit (110) during one frame time and
sequentially supplying, by the gate driver, a third
gate pulse (g3) and a fourth gate pulse (g4) to
the nth gate line (GLn) connected to the nth driv-
ing circuit (120) during the one frame time such
that the first gate pulse (g1) supplied to the first
gate line (GL1) and the third gate pulse (g3) sup-
plied to the nth gate line (GLn) are sequentially
supplied and partially overlap each other and
the second gate pulse (g2) supplied to the first
gate line (GL1) and the fourth gate pulse (g4)
supplied to the nth gate line (GLn) are sequen-
tially supplied and partially overlap each other;
sequentially supplying, by the data driver, a first
data signal (d1) and a second compensation sig-
nal (r2) through the data line (DL) to the first
driving circuit (110) and the nth driving circuit
(120), respectively, during one horizontal period
(1H) of the one frame time;

sequentially supplying, by the data driver, a sec-
ond data signal (d2) and a first compensation
signal (r1) through the data line (DL) to the nth
driving circuit (120) and the first driving circuit



13 EP 3 121 805 B1

(110), respectively, during another horizontal
period of the one frame time;

wherein the first compensation signal (r1) has a
voltage level lower than the first data signals (d1,
wherein the second compensation signals (r2)
has a voltage level lower than the second data
signals (d2);

wherein the first gate pulse (g1) and the first data
signal (d1) are supplied with an overlapping pe-
riod during which the first data signal (d1) is sup-
plied to the first driving circuit (110) such that,
from a falling point of the first gate pulse (g1) to
the rising point of the second gate pulse (g2),
the first driving circuit is adapted to operate the
first organic light emitting diode (D1) according
to the first data signal;

wherein the second gate pulse (g2) and the first
compensation signal (r1) are supplied with an
overlapping period during which the first com-
pensation signal (r1) is supplied to the first driv-
ing circuit (110) such that, from a falling point of
the second gate pulse (g2) to a rising point of a
first gate pulse (g1) of a next frame time, the first
driving circuit is adapted to switch off the first
light emitting diode (D1);

wherein the third gate pulse (g3) and the second
compensation signal (r2) are supplied with an
overlapping period during which the second
compensation signal (r2) is supplied to the nth
driving circuit (120) such that, from afalling point
of the third gate pulse (g3) to the rising point of
the fourth gate pulse (g4), the nth driving circuit
is adapted to switch off the nth light emitting di-
ode (Dn);

wherein the fourth gate pulse (g4) and the sec-
ond data signal (d2) are supplied with an over-
lapping period during which the second data sig-
nal (d2) is supplied to the nth driving circuit (120)
such that, from a falling point of the fourth gate
pulse (g4) to a rising point of a third gate pulse
(g3) of a next frame time, the nth driving circuit
is adapted to operate the nt" organic light emit-
ting diode (Dn) according to the second data sig-
nal.

Patentanspriiche

Anzeige mit organischen Leuchtdioden, umfassend:

eine Anzeigetafel, die eine erste organische
Leuchtdiode (D1) umfasst, eine erste Ansteue-
rungsschaltung (110), die dazu angeordnet ist,
die erste organische Leuchtdiode (D1) zu be-
treiben, eine n-te organische Leuchtdiode (Dn)
und eine n-te Ansteuerungsschaltung (120), die
dazu angeordnetist, die n-te organische Leucht-
diode (Dn) zu betreiben, eine erste Gate-Leitung
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(GL1), die mit der ersten Ansteuerungsschal-
tung (110) verbunden ist, eine n-te Gate-Leitung
(GLn), die mitder n-ten Ansteuerungsschaltung
(120) verbunden ist, eine Datenleitung (DL), die
mit der ersten Ansteuerungsschaltung (110)
und mit der n-ten Ansteuerungsschaltung (120)
verbunden ist, worin n eine Ganzzahl von 2 oder
groBer ist;

einen Gate-Treiber, der dazu ausgelegt ist, se-
quenziell einen ersten Gate-Impuls (g1) und ei-
nen zweiten Gate-Impuls (g2) an die erste Gate-
Leitung (GL1), die mit der ersten Ansteuerungs-
schaltung (110) verbunden ist, wahrend einer
Rahmenzeit zu liefern, und der dazu ausgelegt
ist, sequenziell einen dritten Gate-Impuls (g3)
und einen vierten Gate-Impuls (g4) an die n-te
Gate-Leitung (GLn), die mit der n-ten Ansteue-
rungsschaltung (120) verbunden ist, wéhrend
der einen Rahmenzeitzu liefern, sodass der ers-
te Gate-Impuls (g1), der an die erste Gate-Lei-
tung (GL1) geliefert wird, und der dritte Gate-
Impuls (g3), der an die n-te Gate-Leitung (GLn)
geliefert wird, einander teilweise uberlagern,
und der zweite Gate-Impuls (g2), der an die ers-
te Gate-Leitung (GL1) geliefert wird, und der
vierte Gate-Impuls (g4), der an die n-te Gate-
Leitung (GLn) geliefert wird, einander teilweise
Uberlagern;

einen Datentreiber, der dazu ausgelegt ist, se-
quenziell ein erstes Datensignal (d1) und ein
zweites Kompensationssignal (r2) iiber die Da-
tenleitung (DL) an die erste Ansteuerungsschal-
tung (110) bzw. die n-te Ansteuerungsschaltung
(120) wahrend einer horizontalen Periode (1H)
der einen Rahmenzeit zu liefern, und der dazu
ausgelegt ist, sequenziell ein zweites Datensig-
nal (d2) und ein erstes Kompensationssignal
(r1) Uber die Datenleitung (DL) an die n-te An-
steuerungsschaltung (120) bzw. die erste An-
steuerungsschaltung (110) wahrend einer an-
deren horizontalen Periode der einen Rahmen-
zeit zu liefern;

wobeidas erste Kompensationssignal (r1) einen
Spannungspegel aufweist, der niedriger ist als
die ersten Datensignale (d1),

wobei das zweite Kompensationssignal (r2) ei-
nen Spannungspegel aufweist, der niedriger ist
als die zweiten Datensignale (d2);

wobeider Gate-Treiber und der Datentreiber da-
zu angeordnet sind, die Gate-Impulse, Daten
und Kompensationssignale zu liefern, sodass
der erste Gate-Impuls (g1) und das erste Daten-
signal (d1) einen Uberlagerungszeitraum auf-
weisen, in dem das erste Datensignal (d1) an
die erste Ansteuerungsschaltung (110) geliefert
wird, sodass von einem Abfallpunkt des ersten
Gate-Impulses (g1) bis zum Anstiegspunkt des
zweiten Gate-Impulses (g2) die erste Ansteue-
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rungsschaltung dazu angepasstist, die erste or-
ganische Leuchtdiode (D1)gemal dem ersten
Datensignal zu betreiben,

der zweite Gate-Impuls (g2) und das erste Kom-

16

den und einander teilweise uberlagern;

sequenzielles Liefern eines ersten Datensignals
(d1) und eines zweiten Kompensationssignals
(r2) durch den Datentreiber Gber die Datenlei-

pensationssignal (r1) einen Uberlagerungszeit- 5 tung (DL) an die erste Ansteuerungsschaltung
raum aufweisen, in dem das erste Kompensati- (110) bzw. die n-te Ansteuerungsschaltung
onssignal (r1) an die erste Ansteuerungsschal- wahrend einer horizontalen Periode (1H) der ei-
tung (110) geliefert wird, sodass von einem Ab- nen Rahmenzeit;

fallpunkt des zweiten Gate-Impulses (g2) bis sequenzielles Liefern eines zweiten Datensig-
zum Anstiegspunkt des ersten Gate-Impulses 70 nals (d2) und eines ersten Kompensationssig-
(g1) einer nachsten Rahmenzeit, die erste An- nals (r1) durch den Datentreiber Gber die Daten-
steuerungsschaltung dazu angepasst ist, die leitung (DL) an die n-te Ansteuerungsschaltung
erste Leuchtdiode (D1) auszuschalten, (120) bzw. die erste Ansteuerungsschaltung
der dritte Gate-Impuls (g3) und das zweite Kom- (110) wahrend einer anderen horizontalen Pe-
pensationssignal (r2) einen Uberlagerungszeit- 15 riode der einen Rahmenzeit;

raum aufweisen, in dem das zweite Kompensa- wobeidas erste Kompensationssignal (r1) einen
tionssignal (r2) an die n-te Ansteuerungsschal- Spannungspegel aufweist, der niedriger ist als
tung (120) geliefert wird, sodass von einem Ab- die ersten Datensignale (d1), wobei das zweite
fallpunkt des dritten Gate-Impulses (g3) bis zu Kompensationssignal (r2) einen Spannungspe-
dem Anstiegspunkt des vierten Gate-Impulses 20 gel aufweist, der niedriger ist als die zweiten Da-
(g4) die n-te Ansteuerungsschaltung dazu an- tensignale (d2);

gepasst ist, die n-te Leuchtdiode (Dn) auszu- wobei der erste Gate-Impuls (g1) und das erste
schalten, und der vierte Gate-Impuls (g4) und Datensignal (d1) mit einem Uberlagerungszeit-
das zweite Datensignal (d2) einen Uberlage- raum geliefert werden, in dem das erste Daten-
rungszeitraum aufweisen, in dem das zweite 25 signal (d1) an die erste Ansteuerungsschaltung
Datensignal (d2) an die n-te Ansteuerungs- (110) geliefert wird, sodass von einem Abfall-
schaltung (120) geliefert wird, sodass von einem punkt des ersten Gate-Impulses (g1) bis zum
Abfallpunkt des vierten Gate-Impulses (g4) bis Anstiegspunkt des zweiten Gate-Impulses (g2)
zu einem Anstiegspunkt eines dritten Gate-Im- die erste Ansteuerungsschaltung dazu ange-
pulses (g3) einer nachsten Rahmenzeit die n-te 30 passtist, die erste organische Leuchtdiode (D1)

Ansteuerungsschaltung dazu angepasst ist, die
n-te organische Leuchtdiode (Dn) gemaf dem
zweiten Datensignal zu betreiben.

gemal dem ersten Datensignal zu betreiben;

wobei der zweite Gate-Impuls (g2) und das erste
Kompensationssignal (r1) mit einem Uberlage-
rungszeitraum geliefert werden, in dem das ers-

2. Verfahren zur Ansteuerung der Anzeige mit organi- 35
schen Leuchtdioden nach Anspruch 1, wobei das
Verfahren umfasst:

te Kompensationssignal (r1) an die erste An-
steuerungsschaltung (110) geliefert wird, so-
dass von einem Abfallpunkt des zweiten Gate-

sequenzielles Liefern eines ersten Gate-Impul-

Impulses (g2) bis zum Anstiegspunkt eines ers-
ten Gate-Impulses (g1) einer nachsten Rah-

ses (g1) und eines zweiten Gate-Impulses (g2) 40 menzeit die erste Ansteuerungsschaltung dazu
durch den Gate-Treiber an die erste Gate-Lei- angepasst ist, die erste Leuchtdiode (D1) aus-
tung (GL1), die mit der ersten Ansteuerungs- zuschalten;

schaltung (110) verbunden ist, wahrend einer wobei der dritte Gate-Impuls (g3) und das zweite
Rahmenzeit und sequenzielles Liefern eines Kompensationssignal (r2) mit einem Uberlage-
dritten Gate-Impulses (g3) und eines vierten 45 rungszeitraum geliefert werden, in dem das
Gate-Impulses (g4) durch den Gate-Treiber an zweite Kompensationssignal (r2) an die n-te An-
die n-te Gate-Leitung (GLn), die mit der n-ten steuerungsschaltung (120) geliefert wird, so-
Ansteuerungsschaltung (120) verbunden ist, dass von einem Abfallpunkt des dritten Gate-
wahrend der einen Rahmenzeit, sodass der ers- Impulses (g3) bis zum Anstiegspunkt des vier-
te Gate-Impuls (g1), der an die erste Gate-Lei- 50 ten Gate-Impulses (g4) die n-te Ansteuerungs-
tung (GL1) geliefert wurde, und der dritte Gate- schaltung dazu angepasst ist, die n-te organi-
Impuls (g3), der an die n-te Gate-Leitung (GLn) sche Leuchtdiode (Dn) auszuschalten;
geliefert wurde, sequenziell geliefert werden wobei der vierte Gate-Impuls (g4) und das zwei-
und einander teilweise Uberlagern, und der te Datensignal (d2) mit einem Uberlagerungs-
zweite Gate-Impuls (g2), der an die erste Gate- 55 zeitraum geliefert werden, in dem das zweite

Leitung (GL1) geliefert wurde, und der vierte
Gate-Impuls (g4), der an die n-te Gate-Leitung
(GLn) geliefert wurde, sequenziell geliefert wer-

Datensignal (d2) an die n-te Ansteuerungs-
schaltung (120) geliefert wird, sodass von einem
Abfallpunkt des vierten Gate-Impulses (g4) bis
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zu einem Anstiegspunkt des dritten Gate-Impul-
ses (g3) einer ndchsten Rahmenzeit die n-te An-
steuerungsschaltung dazu angepasst ist, die n-
te organische Leuchtdiode (Dn) gemal dem
zweiten Datensignal zu betreiben.

Revendications
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de trame ;

dans lequel le premier signal de compensation
(r1) a un niveau de tension inférieur aux pre-
miers signaux de données (D1),

dans lequel le second signal de compensation
(r2)aun niveau de tension inférieur aux seconds
signaux de données (d2) ;

dans lequel le circuit d’attaque de grille et le cir-
cuit d’attaque de données sont congus pour dé-

1. Affichage a diodes électroluminescentes organi- 10
ques, comportant :

livrerlesimpulsions de grille, les signaux de don-
nées et les signaux de compensation de telle

un panneau d’affichage incluant une premiere
diode électroluminescente organique (D1), un

sorte que
la premiere impulsion de grille (g1) et le premier
signal de données (d1) ont une période de che-

premier circuit d’attaque (110) congu pour faire 15 vauchement pendant laquelle le premier signal
fonctionner la premiére diode électrolumines- de données (d1) est délivré au premier circuit
cente organique (D1), une néme diode électro- d’attaque (110) de telle sorte que, a partir d’'un
luminescente organique (Dn) et un néMe circuit point de descente de la premiére impulsion de
d’attaque (120) congu pour faire fonctionner la grille (g1) jusqu’au pointde montée de la deuxié-
néme diode électroluminescente organique (Dn), 20 me impulsion de grille (g2), le premier circuit
une premiére ligne de grille (GL1) reliée au pre- d’attaque est adapté pour faire fonctionner la
mier circuit d’attaque (110), une néme ligne de premiéere diode électroluminescente organique
grille (GLn)reliée au néme circuit d’attaque (120), (D1) en fonction du premier signal de données,
une ligne de données (DL) reliée au premier cir- la deuxieme impulsion de grille (g2) et le premier
cuit d’attaque (110) et au n®™Me circuit d’attaque 25 signal de compensation (r1) ont une période de
(120), ou n est un entier supérieur ou égal a 2 ; chevauchement pendant laquelle le premier si-
un circuit d’attaque de grille qui est configuré gnalde compensation (r1) estdélivré au premier
pour délivrer séquentiellement une premiére im- circuitd’attaque (110), de telle sorte que, a partir
pulsion de grille (g1) et une deuxieme impulsion d’un pointde descente de la deuxieme impulsion
de grille (g2) a la premiére ligne de grille (GL1) 30 de grille (g2) jusqu’a un point de montée d'une
reliée au premier circuit d’attaque (110) pendant premiéere impulsion de grille (g1) d’'un temps de
un temps de trame, et qui est configuré pour trame suivant, le premier circuit d’attaque est
délivrer séquentiellement une troisieme impul- adapté pour éteindre la premiére diode électro-
sion de grille (g3) et une quatrieme impulsion de luminescente (D1),

grille (g4) a la néme ligne de grille (GLn) reliée 35 la troisieme impulsion de grille (g3) et le second
au néme circuit d’attaque (120) pendant le temps signal de compensation (r2) ont une période de
detramede telle sorte que la premiére impulsion chevauchement pendant laquelle le second si-
de grille (g1) délivrée a la premiére ligne de grille gnal de compensation (r2) est délivré au néme
(GL1) et la troisieme impulsion de grille (g3) dé- circuitd’attaque (120), de telle sorte que, a partir
livrée & la néme ligne de grille (GLn) se chevau- 40 d’un point de descente de la troisi€me impulsion
chent partiellement et la deuxiéme impulsion de de grille (g3) jusqu’au point de montée de la qua-
grille (g2) délivrée a la premiére ligne de grille trieme impulsion de grille (g4), le néme circuit
(GL1) et la quatrieme impulsion de grille (g4) d’attaque est adapté pour éteindre la n®me diode
délivrée a la n®me ligne de grille (GLn) se che- électroluminescente (Dn), et

vauchent partiellement ; 45 la quatrieme impulsion de grille (g4) etle second
uncircuitd’attaque de données qui est configuré signal de données (d2) ont une période de che-
pour délivrer séquentiellementun premier signal vauchement pendant laquelle le second signal
de données (d1) et un second signal de com- de données (d2) est délivré au néme circuit d’at-
pensation (r2) via la ligne de données (DL) au taque (120), de telle sorte que, a partir d’'un point
premier circuit d’attaque (110) et au n®me circuit 50 de descente de la quatrieme impulsion de grille
d’'attaque (120), respectivement, pendant une (g4) jusqu’a un point de montée d’une troisieme
période horizontale (1H) du temps de trame, et impulsion de grille (g3) d’'un temps de trame sui-
qui est configuré pour délivrer séquentiellement vant, le néme circuit d’attaque est adapté pour
un second signal de données (d2) et un premier faire fonctionner la néme diode électrolumines-

55

signal de compensation (r1) via la ligne de don-
nées (DL) au néMe circuit d’attaque (120) et au
premier circuit d’attaque (110), respectivement,
pendant une autre période horizontale du temps

10

cente organique (Dn) en fonction du second si-
gnal de données.

2. Procédéde commande d’'un affichage a diodes élec-
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troluminescentes organiques selon la revendication
1, le procédé comportant les étapes consistant a :

pendant laquelle le premier signal de compen-
sation (r1) est délivré au premier circuit d’atta-

délivrer séquentiellement, par le circuit d’atta-

que (110) de telle sorte que, a partir d’'un point
de descente de la deuxieme impulsion de grille

que de grille, une premiére impulsion de grille 5 (92) jusqu’a un point de montée d’une premiere
(g1) et une deuxieme impulsion de grille (g2) a impulsion de grille (g1) d’'un temps de trame sui-
la premiére ligne de grille (GL1) reliée au pre- vant, le premier circuit d’attaque est adapté pour
mier circuit d’attaque (110) pendant un temps éteindre la premiere diode électroluminescente
de trame, etdélivrer séquentiellement, parle cir- (D1);
cuit d’attaque de grille, une troisieme impulsion 70 dans lequel |a troisieme impulsion de grille (g3)
degrille (g3) etune quatrieme impulsion de grille et le second signal de compensation (r2) sont
(g4) alanéme jigne de grille (GLn) reliée au neme délivrés avec une période de chevauchement
circuit d’attaque (120) pendant le temps de tra- pendant laquelle le second signal de compen-
me de telle sorte que la premiére impulsion de sation (r2) est délivré au néme circuit d’attaque
grille (g1) délivrée a la premiére ligne de grille 15 (120), de telle sorte que, a partir d’'un point de
(GL1) etla troisiéme impulsion de grille (g3) dé- descente de la troisi€me impulsion de grille (g3)
livrée a la neme ligne de grille (GLn) sont déli- jusqu’au point de montée de la quatrieme im-
vrées séquentiellement et se chevauchent par- pulsion de grille (g4), le néme circuit d’attaque
tiellement et la deuxieme impulsion de grille (g2) est adapté pour éteindre la néme diode électro-
délivrée ala premiere ligne de grille (GL1) etla 20 luminescente (Dn) ;
quatrieme impulsion de grille (g4) délivrée a la dans lequel la quatrieme impulsion de grille (g4)
néme ligne de grille (GLn) sont délivrées séquen- etle second signalde données (d2) sontdélivrés
tiellement et se chevauchent partiellement ; avec une période de chevauchement pendant
délivrer séquentiellement, par le circuit d’atta- laquelle le second signal de données (d2) est
que de données, un premier signal de données 25 délivré au néme circuit d’attaque (120), de telle
(d1) et un second signal de compensation (r2) sorte que, a partir d’'un point de descente de la
via la ligne de données (DL) au premier circuit quatrieme impulsion de grille (g4) jusqu’a un
d’attaque (110) et au néme circuit d’attaque point de montée d’'une troisieme impulsion de
(120), respectivement, pendant une période ho- grille (g3) d’un temps de trame suivant, le néme
rizontale (1H) du temps de trame ; 30 circuit d’attaque est adapté pour faire fonction-
délivrer séquentiellement, par le circuit d’atta- ner la n®Me diode électroluminescente organi-
que de données, un second signal de données que (Dn) en fonction du second signal de don-
(d2) et un premier signal de compensation (r1) nées.
via la ligne de données (DL) au néme circuit d’at-
taque (120) et au premier circuitd’attaque (110), 35
respectivement, pendant une autre période ho-
rizontale du temps de trame ;
dans lequel le premier signal de compensation
(r1) a un niveau de tension inférieur aux pre-
miers signaux de données (d1), dans lequel les 40
seconds signaux de compensation (r2) ont un
niveau de tension inférieur aux seconds signaux
de données (d2) ;
dans lequel la premiere impulsion de grille (g1)
et le premier signal de données (d1) sont déli- 45
vrés avec une période de chevauchement pen-
dant laquelle le premier signal de données (d1)
est délivré au premier circuit d’attaque (110) de
telle sorte que, a partir d’'un point de descente
de la premiére impulsion de grille (g1) jusqu’au 50
point de montée de la deuxieéme impulsion de
grille (g2), le premier circuit d’attaque est adapté
pour faire fonctionner la premiéere diode électro-
luminescente organique (D1) en fonction du pre-

55

mier signal de données ;

dans lequel la deuxieme impulsion de grille (g2)
et le premier signal de compensation (r1) sont
délivrés avec une période de chevauchement

1"
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FIG. 5C

110

SSL
R 92 __ 16
Foe o
s LI o)
T
SL1
\/ D1
VsS
FIG. 5D
110
DL 1 VDD SSL
De
— i : |EDT
¢
GLT T ‘|‘C " SST
s LI p|
T
SL1
¥D1
VSS

15



compensation

ri

charging

EP 3 121 805 B1

[ight-emission

d1
charging

FIG. 6

|=|||h ||||| 1
_ | |
_ | |
_ | |
_ | |
[
5 _ | |
= _ | |1
O
2 [ | |
@ _ | |
_ | |1
_ | |
_ | I
_ | |
y [ A | B e o
A
5 _ | _ | —
w _ | 71 N
3 _ | 1
oy oo L e o0 __
* [ | I
_ | [
_ | [
_ | [
[
5 _ | [
= [ o _\Qw [
(]
S _ ol I e B
@ = =
_ alloll | |
_ | [
_ | [
_ | [
W*\\\+\\\\ — ]
o _ I
3 _ I
o _ I
e =t
~—— -— —
) h ) 2. = | |
W o = Wu — o & w

16



EP 3 121 805 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

KR 1020150104280 [0001] * US 20010003448 A1 [0026]
 US 20100091006 A1 [0024] * US 20090262101 A1 [0027]
* US 20080238897 A1 [0025]

17



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

RHA

BEG®)

DT —HENEAX-REE RBEUARBHZENL K -REL ~EHN

Bk, BREBEE-BNEAX=-RE (D1) MATREZE-FBNX oLy -9
KoMERFE— S EBERE (110) . BIEEHEZRE —IKSHEBE (110)
K58 —HRLE ( GL1 ) RS — MR (g1 ) MEE=MREKH (g1);
DRBRHE-BEESS (d1) ME—WMEES ( 1) FEETNE L
BB (110 ) M9%#EL (DL )

Z%IOLEDE R 2

EP3121805B1 K (2E)R
EP2016180868 iR
REETRERAT

LG DISPLAY CO. , LTD.

LG DISPLAY CO. , LTD.

RYU HON JIN
KIM SEONG HYUN

RYU, HON-JIN
KIM, SEONG-HYUN

G09G3/32

patsnap

2019-11-06

2016-07-22

G09G3/3208 G09G3/2081 G09G3/3233 G09G2310/0205 G09G2310/0251 G09G2320/045 GO9G3

/3266 G09G3/3291

1020150104280 2015-07-23 KR
EP3121805A1

Espacenet

FIG. 1 (RELATED AR

oz |

light-emission section 47

light—emission section



https://share-analytics.zhihuiya.com/view/f2a31965-6e59-47a8-aa92-a06acb0098fb
https://worldwide.espacenet.com/patent/search/family/056511410/publication/EP3121805B1?q=EP3121805B1

