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Description

[0001] This application claims the priority date of Ko-
rean Patent Application NO. 10-2012-0095604 filed on
August 30, 2012.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] This document relates to an active matrix type
organic light emitting display and a driving method there-
of.

Discussion of the Related Art

[0003] US2011/0157143 A1 discloses a pixel and or-
ganic light emitting display device using the same. A pixel
is provided, which is capable of displaying images with
substantially uniform luminance.

[0004] US 2011/0154352 A1 discloses a display ap-
paratus that can compensate for a temporal variation in
luminance of a display element.

[0005] KR 2010/0053233 A discloses an organic light
emitting display having pixels, a data driving circuit and
a gate driving circuit, wherein each pixel comprises an
OLED, adriving TFT, a storage capacitor and four switch-
ing TFT to control the OLED in order to improve the low-
ering of uniformity phenomenon caused by deterioration.
[0006] An active matrix type organic light emitting dis-
play includes a self-luminous organic light emitting diode
(hereinafter, referred to as "OLED"), and is advanta-
geous in that it has high response speed, luminous effi-
ciency, and luminance, and a large viewing angle.
[0007] AnOLED,whichis a self-luminous element, has
the structure as shown in FIG. 1. The OLED includes an
anode, a cathode, and an organic compound layer HIL,
HTL, EML, ETL, EIL formed between the anode and the
cathode. The organic compound layer includes a hole
injection layer HIL, a hole transport layer HTL, an emis-
sion layer EML, an electron transport layer ETL and an
electron injection layer EIL. If drive voltages are applied
to the anode electrode and the cathode electrode, holes
within the hole injection layer HTL and electrons within
the electron transport layer ETL respectively move to the
emission layer EML to form excitons. As a result, the
emission layer EML emits a visible ray.

[0008] The organic light emitting display includes pix-
els each including an OLED which area arranged in a
matrix form, and controls the luminance of the pixels ac-
cording to the gray scale of video data. Each pixel in-
cludes a driving TFT (thin film transistor) for controlling
the driving current flowing through the OLED in accord-
ance with a gate-source voltage, a capacitor for keeping
a gate potential of the driving TFT constant during a
frame, and a switching TFT for storing a data voltage in
the capacitor in response to a gate signal. The luminance
of a pixel is proportional to the magnitude of the driving
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current that flows through the OLED.

[0009] The organic light emitting display is disadvan-
tageous in that the driving TFTs of the pixels have differ-
ent threshold voltages depending on where they are
formed, due to a process deviation or the like, or the
electrical properties of the driving TFTs are deteriorated
due to a gate-bias stress which occurs with the elapse
of driving time. To solve this problem, Korean Laid-Open
Patent Publication No. 10-2005-0122699 discloses a pix-
el circuitof an organic light emitting display which detects,
as the threshold voltage of a driving TFT, a gate-source
voltage at which a drain-source current becomes suffi-
ciently small by diode-connecting the driving TFT, and
compensates a data voltage by the detected threshold
voltage. The pixel circuit uses a light emission control
TFT serially connected between the driving TFT and an
OLED in order to turn off light emission of the OLED upon
detecting the threshold voltage of the driving TFT.
[0010] However, the conventional pixel circuit of an or-
ganic light emitting display is problematic in that its ca-
pability of compensating for the threshold voltage of the
driving TFT is low and some TFTs show low reliability
due to the following reasons.

[0011] First, when detecting the threshold voltage of a
driving TFT of a diode structure, a gate-drain voltage be-
comes "0V", and thus a minimum threshold voltage (for
n-type) or maximum detectable threshold voltage (for p-
type) is "OV". Therefore, according to a conventional
method for detecting the threshold voltage of a driving
TFT by diode connection, a pixel circuit using an n-type
TFT can detect the threshold voltage of the driving TFT
only when the threshold voltage of the driving TFT has
a positive value, and a pixel circuit using a p-type TFT
can detect the threshold voltage of the driving TFT only
when the threshold voltage of the driving TFT has a neg-
ative value. In other words, a conventional method for
compensating a threshold voltage cannot be applied if
the threshold voltage of the driving TFT in the pixel circuit
using a p-type TFT has a negative value, and also cannot
be applied if the threshold voltage of the driving TFT in
the pixel circuit using an n-type TFT has a positive value.
[0012] Second, aparasitic capacitance exists between
a TFT of a pixel circuit and a signal line. The parasitic
capacitance causes a kick-back voltage when a gate sig-
nal applied tothe TFT is turned off. If the kick-back voltage
is high, a detected threshold voltage cannot be properly
maintained but distorted, thus decreasing the accuracy
of compensation. To increase the accuracy of threshold
voltage compensation, the gate and source voltages of
the driving TFT need to be increased further when de-
tecting a threshold voltage, by taking distortion in subse-
quentsteps into consideration. However, the convention-
al method for threshold voltage compensation cannot im-
prove the accuracy of compensation because a fixed po-
tential is applied to the gate of the driving TFT.

[0013] Third, the light emission control TFT serially
connected between the driving TFT and the OLED is
turned offin a period during which threshold voltage sens-
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ing and data programming are performed is a first period,
and the period during which light emission occurs is a
second period, a proportion that the second period oc-
cupies in one frame is much larger than that of the first
period. Since the light emission control TFT in the pixel
circuitis kept turned on during the entire emission period,
the reliability of the light emission control TFT is lowered
due to a deterioration caused by a gate-bias stress.

SUMMARY

[0014] The invention is defined by the independent
claims. Accordingly, itis an object of the presentinvention
to provide an organic light emitting display and a driving
method thereof which increase the capability of compen-
sating for the threshold voltage of a driving TFT and im-
prove the reliability of TFTs in the pixel circuit. The objects
are solved by the features of the independent claims.
[0015] To accomplish the above aspect, according to
an exemplary embodiment of the presentinvention, there
is provided an organic light emitting display comprising:
an organic light emitting diode; a driving TFT comprising
a gate connected to a node B, a drain connected to an
input terminal of high-potential cell driving voltage, and
a source connected to the organic light emitting diode
through a node C, and for controlling the current applied
to the organic light emitting diode; a first switching TFT
for switching the current path between a node A and the
node B in response to a light emission control signal; a
second switching TFT for initializing the node C to an
initialization voltage in response to an initialization signal;
a third switching TFT for initializing either the node A or
the node B to a reference voltage higher than the initial-
ization voltage in response to the initialization signal; a
fourth switching TFT for switching the current path be-
tween a data line and the node B in response to a scan
signal; a compensation capacitor connected between the
node B and the node C; and a storage capacitor con-
nected between node A and node C.

[0016] To accomplish the above aspect, a driving
method of an organic light emitting display comprising a
driving TFT comprising a gate connected to a node B, a
drain connected to an input terminal of high-potential cell
driving voltage, and a source connected to the organic
light emitting diode through a node C, and for controlling
the current applied to the organic light emitting diode, the
method comprising: initializing the node C to an initiali-
zation voltage in response to an initialization signal, and
initializing the node B to a reference voltage higher than
the initialization voltage in response to the initialization
signal and a light emission control signal; stopping the
supply of the initialization voltage and allowing the node
B to float, and then detecting and storing the threshold
voltage of the driving TFT by using a compensation ca-
pacitor connected between the node B and the node C;
applying a data voltage to a node A connected to a stor-
age capacitor in response to a scan signal; and transmit-
ting the data voltage of the node A to the node B in re-
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sponse to the light emission control signal to compensate
for the driving current applied to the organic light emitting
diode, regardless of the threshold voltage, and causing
the organic light emitting diode to emit light.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.

[0018] In the drawings:

FIG. 1 is a view showing an organic light emitting
diode and the principle of light emission thereof;
FIG. 2 shows an organic light emitting display ac-
cording to an exemplary embodiment of the present
invention;

FIG. 3 shows an example of the pixel P of FIG. 2;
FIG. 4 is a waveform diagram showing signals ap-
plied tothe pixel of FIG. 3, potential changes of nodes
A, B, and C responsive tothese signals, and changes
in the current flowing through the driving TFT and
the OLED;

FIG. 5a is an equivalent circuit diagram of the pixel
corresponding to an initialization period;

FIG. 5b is an equivalent circuit diagram of the pixel
corresponding to a sensing period;

FIG. 5c¢ is an equivalent circuit diagram of the pixel
corresponding to a programming period;

FIG. 5d is an equivalent circuit diagram of the pixel
corresponding to a first emission period;

FIG. 5e is an equivalent circuit diagram of the pixel
corresponding to a second emission period;

FIG. 6 shows a design method of a driving TFT for
improving the threshold voltage compensation ca-
pability;

FIG. 7 shows another example of the pixel P of FIG.
2; and

FIG. 8 shows a driving waveform of a gate signal
suggested in the present invention, as compared to
the conventional art;

FIG. 9 shows the progress of threshold voltage deg-
radation in accordance with the on duty of the gate
signal; and

FIG. 10 shows the result of simulation of the thresh-
old voltage compensation performance of the pixel
suggested in the present invention.

DETAILED DESCRIPTION

[0019] Hereinafter, an exemplary embodiment of the
present invention will be described with reference to
FIGS. 2 to 10.

[0020] FIG. 2 shows an organic light emitting display
according to an exemplary embodiment of the present
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invention.

[0021] Referring to FIG. 2, the organic light emitting
display according to the exemplary embodiment of the
present invention comprises a display panel 10 having
pixels P arranged in a matrix form, a data driving circuit
12 for driving data lines 14, a gate driving circuit 13 for
driving gate line portions 15, and a timing controller for
controlling the driving timings of the data and gate driving
circuits 12 and 13.

[0022] A plurality of data lines 14 and a plurality of gate
line portions 15 cross each other on the display panel
10, and pixels P are disposed in a matrix form at crossing
regions of the data lines 14 and the gate line portions 15.
Each of the gate line portions 15 comprises a scan line
15a, an emission line 15b, and an initialization line 15c.
Each pixel P is connected to a data line 14 and the three
signal lines 15a, 15b, and 15c constituting a gate line
portion 15. The pixels P are supplied with high-potential
and low-potential cell driving voltages EVDD and EVSS,
areference voltage Vref, and an initialization voltage Vin-
it. The reference voltage Vref and the initialization voltage
Vinit may be set lower than the low-potential cell driving
voltage EVSS. The reference voltage Vref is set higher
than the initialization voltage Vinit; especially, the differ-
ence between the reference voltage Vref and the initial-
ization voltage Vinit may be set higher than the threshold
voltage of a driving TFT. Each of the pixels P comprises
an OLED, a driving TFT, four switching TFTs, and two
capacitors.

[0023] The pixel P of the present invention detects the
threshold voltage of the driving voltage according to a
source-follower method, instead of a conventional diode
connection method. In the source-follower method, a
compensation capacitor is connected between the gate
and source of the driving TFT, and the source voltage of
the driving TFT follows the gate voltage upon detecting
the threshold voltage. Moreover, since the drain of the
driving TFT is separated from the gate and supplied with
the high-potential cell driving voltage EVDD, this source-
follower method makes it possible to detect a negative
threshold voltage value, as well as a positive threshold
voltage value. The pixel P of the present invention allows
the gate of the driving TFT to float upon sensing the
threshold voltage of the driving TFT, and improves the
threshold voltage compensation capability by using the
compensation capacitor connected between the gate
and source of the driving TFT and a parasitic capacitor
of the driving TFT. By minimizing the on-duty of a light
emission control signal applied to the pixel P of the
presentinvention, any deterioration ofthe switching TFTs
to be switched on in accordance with a light emission
control signal can be minimized. A detailed configuration
of the pixel P of the present invention will be described
later in detail with reference to FIG. 3.

[0024] The TFTs constituting the pixel P may be im-
plemented as oxide TFTs each including an oxide sem-
iconductor layer. When electron mobility, process devi-
ation, etc are all considered, the oxide TFTs are advan-
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tageous for a large-sized display panel 10. However, the
present invention is not limited thereto, but the semicon-
ductor layers of the TFTS may be formed of amorphous
silicon, polysilicon, etc. Although the following detailed
description is made with respect to an n-type TFT, the
present invention is also applicable to a p-type TFT.
[0025] The timing controller 11 re-aligns digital video
data RGB input from an external system board in accord-
ance with the resolution of the display panel 10 to supply
to the data driving circuit 12. And, the timing controller
11 generates a data timing control signal DDC for con-
trolling an operating timing of the data driving circuit 12
and a gate timing control signal GDC for controlling an
operating timing of the gate driving circuit 13 based on
timing signals including a vertical synchronization signal
Vsync, a horizontal synchronization signal Hsync, a dot
clock signal DCL, and a data enable signal DE.

[0026] The data driving circuit 12 converts the digital
video data RGB input from the timing controller 11 based
on the data control signal DDC into an analog data volt-
age and supplies it to the data lines 14.

[0027] The gate driving circuit 13 generates a scan sig-
nal, a light emission signal, and an initialization signal
based on the gate control signal GDC. The gate driving
circuit 13 supplies scan signals to the scan lines 15a in
a line-sequential manner, supplies light emission control
signals to the emissionlines 15b in aline-sequential man-
ner, and supplies initialization signals to the initialization
lines 15¢ in a line-sequential manner. The gate driving
circuit 13 may be formed directly on the display panel 10
in a GIP (Gate-driver In Panel) manner.

[0028] FIG.3showsanexample ofthe pixel P of FIG. 2.
[0029] Referringto FIG. 3, the pixel P according to one
exemplary embodiment of the present invention compris-
esan OLED, adriving TFT (DT), firstto fourth TFTs (ST1
to ST4), a compensation capacitor Cgss, and a storage
capacitor Cst.

[0030] The OLED emitslight by the driving current sup-
plied from the driving TFT (DT). As shown in FIG. 1, mul-
tiple organic compound layers are formed between the
anode and cathode of the OLED. The organic compound
layers comprise a hole injection layer HIL, a hole trans-
port layer a hole transport layer HTL, an emission layer
EML, an electron transport layer ETL, and an electron
injection layer EIL. The anode of the OLED is connected
to a source electrode of the driving TFT (DT), and the
cathode thereof is connected to an input terminal of low-
potential cell driving voltage EVSS.

[0031] Thedriving TFT (DT) controls the driving current
applied to the OLED by its gate-source voltage. The gate
electrode of the driving TFT (DT) is connected to node
B, the drain electrode thereof is connected to an input
terminal of high-potential cell driving voltage EVDD, and
the source electrode thereof is connected to node C.
[0032] The first switching TFT (ST1) switches the cur-
rent path between node A and node B in response to a
light emission control signal EM. The first switching TT
(ST1) is turned to transmit the data voltage Vdata stored
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in node A to node B. The gate electrode of the first switch-
ing TFT (ST1) is connected to the emission line 15b, its
drain electrode is connected to node A, and its source
electrode is connected to node B.

[0033] The second switching TFT (ST2) switches the
current path between an input terminal of initialization
voltage Vinit and node C. The second switching TFT
(ST2) is turned on to supply an initialization voltage Vinit
to node C. The gate electrode of the second switching
TFT (ST2) is connected to the initialization line 15c¢, its
drain electrode is connected to the input terminal of ini-
tialization voltage Vinit, and its source electrode is con-
nected to node C.

[0034] The third switching TFT (ST3) switches the cur-
rent path between an input terminal of reference voltage
Vref and node B in response to an initialization signal
INIT. The third switching TFT (ST3) is turned on to supply
a reference voltage Vref to node B. The gate electrode
of the third switching TFT (ST3) is connected to the ini-
tialization line 15c, its drain electrode is connected to the
input terminal of reference voltage Vref, and its source
electrode is connected to node B.

[0035] The fourth switching TFT (ST4) switches the
current path between the data line 14 and node A in re-
sponse to a san signal SCAN. The fourth switching TFT
(ST4) is turned on to supply a data voltage Vdata to node
A. The gate electrode of the fourth switching TFT is con-
nected to the scan lines 15a, its drain electrode is con-
nected to the data line 14, and its source electrode is
connected to node A.

[0036] The compensation capacitor Cgssis connected
between node B and node C. The compensation capac-
itor Cgss enables the source-follower method upon de-
tecting the threshold voltage of the driving TFT (DT).
[0037] The storage capacitor Cst is connected be-
tween node A and node B. The storage capacitor Cst
functions to store the data voltage Vdata input into node
A and then transmit it to node B.

[0038] FIG. 4 is a waveform diagram showing signals
EM, SCAN, INIT, and DATA applied to the pixel P of FIG.
3, potential changes of nodes A, B, and C responsive to
these signals, and changes in the current flowing through
the driving TFT (DT) and the OLED. FIGS. 5a to 5e show
equivalent circuits of the pixel P in an initialization period
Ti, a sensing period TS, a programming period Tp, and
first and second emission periods Te1 and Te2, respec-
tively. In FIGS. 5a to 5e, the activation of the elements
is indicated by solid lines, and the deactivation of the
elements is indicated by dotted lines.

[0039] Referring to FIG. 4, the operation of the pixel P
according to the present invention is divided into an ini-
tialization period Ti for initializing nodes A, B, and C to a
specific voltage, a sensing period Ts for detecting and
storing the threshold voltage of the driving TFT (DT), a
programming period Tp for applying a data voltage Vda-
ta, and an emission period Te for compensating the driv-
ing current applied to the OLED using the threshold volt-
age and the data voltage Vdata, regardless of the thresh-

10

15

20

25

30

35

40

45

50

55

old voltage. The emission period Te is subdivided into
first and second emission periods Te1 and Te2.

[0040] Referring to FIG. 4 and FIG. 5a, the second
switching TFT (ST2) is turned on in response to an ini-
tialization signal INIT of ON levelin the initialization period
Ti to supply an initialization voltage Vinit to node C, and
the third switching TFT (ST3) is turned on in response to
the initialization signal INIT of ON level to supply a ref-
erence voltage Vref to node B. The first switching TFT
(ST1)is turned on in response to a light emission control
signal EM of ON level to supply the reference voltage
Vref to node A. The fourth switching TFT (ST4) is turned
off in response to a scan signal SCAN of OFF level. The
reference voltage Vref is set higher than the initialization
voltage Vinit to make the driving TFT (DT) conductive.
Also, the initialization voltage Vinitis set to an appropriate
low value to prevent the light emission of the OLED in
the other periods Ti, Ts, and Tp than the emission period
Te. For example, if the high-potential cell driving voltage
EVDD is set to 20 V, and the low-potential cell driving
voltage EVSS is set to 0 V, the reference voltage Vref
and the initialization voltage Vinit may be set to -1V and
-5V, respectively.

[0041] Inthe initialization period Ti, nodes A and B are
charged with the reference voltage Vref, and node C is
charged with the initialization voltage Vinit. During the
initialization period Ti, the gate-source voltage of the driv-
ing TFT (DT) is higher than the threshold voltage. There-
fore, the driving TFT (DT) is turned on, and the current
Idt flowing through the driving TFT (DT) has an appro-
priate initialization value.

[0042] Referring to FIG. 4 and FIG. 5b, in the sensing
period Ts, the first switching TFT (ST1) is turned off by
the light emission control signal EM of OFF level, the
second and third switching TFTs (ST2 and ST3) are
turned off by the initialization signal INIT of OFF level,
and the fourth switching TFT (ST4) is turned off by the
scan signal SCAN of OFF level.

[0043] In the sensing period Ts, the voltage of node C
rises as the supply of the initialization voltage Vinit is
stopped, and a result the current Idt flowing through the
driving TFT (DT) gradually decreases. When the gate-
source voltage of the driving TFT (DT) reaches the
threshold voltage Vth, the driving TFT (DT) is turned off.
At this point, the threshold voltage Vth of the driving TFT
(DT) is detected in the source-follower method, and re-
flected on the potential of node C. In the present inven-
tion, even an threshold voltage Vth having a positive val-
ue, as well as a negative value, can be detected accord-
ing to the source-follower method, regardless of whether
the driving TFT is an n-type TFT or p-type TFT. The po-
tential of node C rises from the initialization voltage Vinit
up to "(Vref-Vth)+a" (hereinafter, referred to as an "inter-
mediate source voltage"). In the sensing period Ts, node
B is allowed to float. In this case, when the potential of
node C rises to the "intermediate source voltage"), the
potential of node B also rises to "Vref+a" (hereinafter,
referred to as an "intermediate gate voltage") due to a
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capacitor coupling effect. "o" included in the "intermedi-
ate source voltage" and "intermediate gate voltage" is an
amplification compensation factor, which increases in
proportion to the threshold voltage of the driving TFT
(DT). An additional increase in the potentials of both
nodes B and C plays an important role in improving the
accuracy of compensation of the threshold voltage Vth
in a subsequent emission period Te. "a" on which the
threshold voltage compensation capability depends on
is a design value whichis setin consideration of distortion
ofthreshold voltage compensation caused by a kick-back
voltage. The value of "a" can be adjusted by a parasitic
capacitor of the driving TFT (DT) and the compensation
capacitor Cgss. By properly adjusting the value of "a",
the threshold voltage Vth can be efficiently compensated
for without being affected by the parasitic capacitor of
the driving TFT (DT). This will be described later in FIG.
6. The threshold voltage Vth of the driving TFT (DT) de-
tected in the sensing period Ts is stored and maintained
in node C by the compensation capacitor Cgss. The
threshold voltage Vth of the driving TFT (DT) stored and
maintained in node C may have a negative voltage value
of "-Vth".

[0044] Referringto FIG. 4 and FIG. 5c, in the program-
ming period Tp, the fourth switching TFT (ST4) is turned
on by a scan signal SCAN of ON level to supply a data
voltage Vdata to node A. The first switching TFT (ST1)
is turned off by the light emission signal EM of OFF level,
and the second and third switching TFTs (ST2 and ST3)
are turned off by the initialization signal INIT of OFF level.
In the programming period Tp, nodes B and C are sep-
arated from node A by a TFT or capacitor, and therefore
maintains nearly the same potential as that in the sensing
period Ts (although the potential is slightly changed due
to the capacitor coupling effect, but almost ignorable).
[0045] ReferringtoFIG.4andFIG.5d, inthe first emis-
sion period Te1, the first switching TFT (ST1) is turned
on by the light emission period of ON level to transmit
the data voltage Vdata charged in node A to node B. The
second and third switching TFTs (ST2 and ST3) are
turned off by the initialization signal INIT of OFF level,
and the fourth switching TFT (ST4) is turned off by the
scan signal SCAN of OFF level.

[0046] In the first emission period Te1, the driving TFT
(DT) is turned on by the data voltage Vdata transmitted
to node B. The current Idt flowing through the driving TFT
(DT) causes the potential of node C toincrease to "Voled"
by which the OLED is made conductive, and as aresult,
the OLED is turned on. When the OLED is turned on, the
currents Iddt and loled flowing through the OLED and
the driving TFT (DT) become equal. When the firstdriving
current 10Ide1 flows through the OLED, the potential of
node C is boosted to "Voled" (hereinafter, referred to as
a "first final source voltage"), and the potentials of nodes
A and B are all boosted to
a*Vth+b*Vdata+Voled+C" (hereinafter, referred to as
a "first final gate voltage"). In the first final gate voltage,
"a" multiplied by the threshold voltage Vth is a constant
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affected by parasitic capacitors (Cgs and Cgd of FIG. 6)
of the driving TFT (DT), which is ideally "1", but
actually "less than 1" because of the parasitic capacitors.
In this case, in the equation of the first driving current
lolde1, the factors of the threshold voltage Vth are not
completely compensated for, as shown in /2 (Vgs-Vth)2
= B/2 (a*Vth+b*Vdata+C-Vth)2, whereby the threshold
voltage compensation capability is lowered. To com-
pletely compensate for the threshold voltage,
"a" multiplied by the threshold voltage Vth has to be 1.
In the present invention, "a" multiplied by the threshold
voltage Vth becomes 1 by properly selecting the ampli-
fication compensation factor "a." included in the interme-
diate source voltage" and the intermediate gate voltage".
By this, the present invention can improve the threshold
voltage compensation capability. In the above equation,
"B" denotes a constant determined by the mobility of the
driving TFT (DT), a parasitic capacitance, and a channel
size, "Vgs" denotes the gate-source voltage of the driv-
ing TFT (DT), "b" denotes a distribution coefficient
caused by the compensation capacitor Cgss, the storage
capacitor Cst, and the parasitic capacitor of the driving
TFT (DT), and "C" denotes a constant for simplifying the
equation of the first final source voltage.

[0047] Referring to FIG. 4 and FIG. 5e, in the second
emission period Te2, the first switching TFT (ST1) is
turned off by the light emission control signal EM of OFF
level, the second and third switching TFTs (ST2and ST3)
are turned off by the initialization signal INIT of OFF level,
and the fourth switching TFT (ST4) is turned off by the
scan signal SCAN of off level.

[0048] The second emission period Te2 is a period re-
quired to prevent deterioration of the first switching TFT
(ST1) to which the light emission control signal EM is
applied. To this end, the light emission control signal EM
is maintained at the OFF level during the second emis-
sion period Te2, unlike the conventional art. Since it is
maintained at the OFF level in the second emission pe-
riod Te2, the light emission control signal EM has a first
pulse P1 corresponding to the initialization period Ti and
a second pulse P2 corresponding to the first emission
period Te1. A proportion that the second emission period
TE2 occupies in one frame is much larger than those of
the other periods Ti, Ts, Tp, and Te1. Since the first
switching TFT (ST1) is kept turned offin the second emis-
sion period Te2, it is free of any degradation caused by
a gate bias stress.

[0049] When the first switching TFT (ST1) is turned off
in the second emission period T32, the potentials of
nodes B and C (needless to say, the potential of node A
also changes) are reduced to a second final gate voltage
"X" and a second final source voltage "Y", respectively.
At this point, compensation of the driving TFT (DT) is
maintained the same as that in the first emission period
T31, and the currents Idt and loled flowing through the
OLED and the driving TFT (DT) become equal, that is,
the second driving current loled2. The gray scale of the
pixel is determined by integral values of the first and sec-
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ond driving currents loled1 and loled2.

[0050] FIG. 6 shows a design method of a driving TFT
(DT) for improving the threshold voltage compensation
capability.

[0051] Referring to FIG. 6, a first parasitic capacitor
Cgs is formed between the gate and source of the driving
TFT (DT), and a second parasitic capacitor Cgs is formed
between the gate and drain of the driving TFT (DT). In
the present invention, the capacitance of the compensa-
tion capacitor Cgss and first parasitic capacitor Cgs con-
nected in parallel and the capacitance of the second par-
asitic capacitor Cgd connected in series to these capac-
itors Cgss and Cgs can be adjusted in order to improve
the threshold voltage compensation capability. By ad-
justing the capacitances of the above-mentioned capac-
itors, the above-described "o" on which the threshold
voltage compensation capability depends is determined.
In the present invention, the design size of the first and
second parasitic capacitors Cgs and Cgd, in addition to
the design size of the compensation capacitor Cgss, can
be adjusted. Moreover, in the present invention, an ad-
justment capacitor Cgds may be further formed between
the gate and drain of the driving TFT (DT), in order to
supplement the capacitance of the second parasitic ca-
pacitor Cgd, if required.

[0052] FIG. 7 shows another example of the pixel P of
FIG. 2.
[0053] Referring to FIG. 7, the pixel P according to an-

other exemplary embodiment of the present invention
comprises an OLED, a driving TFT (DT), first to fourth
switching TFTs (ST1 to sT2), a compensation capacitor
Cgss, and a storage capacitor Cst.

[0054] The pixel P accordingto another exemplary em-
bodiment of the present invention is identical to that of
FIG. 2, except for a connection structure of the third
switching TFT (ST3). Unlike in FIG. 2, the third switching
TFT (ST3) of FIG. 7 switches the current path between
the input terminal of reference voltage Vref and node A
in response to the initialization signal INIT. The third
switching TFT (ST3) is turned on to supply the reference
voltage to not node B but node A. Even if the reference
voltage Vref is supplied to node A in the initialization
perid, the first switching TFT (St1) is turned on during the
initialization period to transmit the reference voltage Vref
of node A to node B. Accordingly, the operation of the
pixel P of FIG. 7 is substantially identical to the pixel P
of FIG. 2, regarding the sensing period, the programming
period, and the emission period.

[0055] FIG. 8 shows adriving waveform of a gate signal
suggested in the present invention, as compared to the
conventional art. FIG. 9 shows the progress of threshold
voltage degradation in accordance with the on duty of
the gate signal.

[0056] Referringto (a) of FIG. 8, in a conventional pixel
circuit, an EM TFT is connected between a driving TFT
(DT) and an OLED to control light emission of the OLED.
In the conventional art, SW TFTs are turned on prior to
an emission period and turned off in the emission period,
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whereas the EM TFT is turned only during the emission
period. The emission period is relatively much longer
than the other periods, and an ON-level light emission
control signal is applied to the gate of the EM TFT during
the entire emission period. It is inevitable that the EM
TFT is further deteriorated than the SW TFTs, due to a
positive bias stress applied for a long time.

[0057] Referring to (b) of FIG. 8, in the pixel circuit of
the present invention, only the driving TFT (DT) and the
OLED are serially connected between input terminals of
cell driving voltages EVDD and EVSS, and the conven-
tional EM TFT is not connected between these input ter-
minals EVDD and EVSS. A light emission control signal
is applied to the first switching TFT (ST1) for transmitting
a data voltage to induce light emission, as explained
above, and s in the form of two pulses. The first switching
TFT (ST1) is turned on by first and second pulses P1 and
P2 having the ON level respectively corresponding to the
initialization period and the first emission period. Since
the first switching TFT (ST1) is turned off in response to
an OFF-level light emission control signal in the second
emission period, deterioration of the first switching TFT
(ST1) caused by a positive gate bias stress is greatly
reduced. Even if the first switching TFT (ST1) is turned
off in the second emission period, the condition of light
emission of the first emission period is kept nearly the
same due to the compensation capacitor connected be-
tween the gate and source of the driving TFT. Meanwhile,
the OFF period of allthe TFTs including the first switching
TFT(ST1)inoneframeis muchlongerthanthe ON period
thereof. However, the absolute value of the off voltage
level of gate signals is much smaller than the absolute
value of the on voltage level thereof. Thus, any problem
caused by a negative bias stress is not significant and
also ignorable.

[0058] The progress of deterioration of the threshold
voltage of a TFT in accordance with the on duty of a gate
signal is as shown in FIG. 9. Referring to FIG. 9, if the
frame frequency is 120 Hz, 1 frame period is approxi-
mately 8.3 msec. According to a test, it was found that
the on duty of a gate signal (especially, light emission
control signal) within one frame may be set to approxi-
mately 5% or less, the effect of preventing threshold volt-
age deterioration becomes larger as the on duty of the
gate signal is set to a lower level within a predetermined
range. For example, as shown in FIG. 9, if the on duty of
the light emission control signalis setto 2%, the threshold
voltage of the TFT operated by the light emission control
signal gradually rises and becomes deteriorated with the
elapse of driving time. On the other hand, if the on duty
of the light emission control signal is set to 0.1 %, the
threshold voltage of the TFT is maintained nearly con-
stant in spite of the elapse of driving time. IN the present
invention, the ON period of the first pulse of FIG. 4 can
be further reduced within the on period of the initialization
signal to reduce the on duty of the light emission control
signal as much as possible.

[0059] FIG. 10 shows the result of simulation of the
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threshold voltage compensation performance of the pixel
suggested in the present invention.

[0060] Referring to FIG. 10, according to the pixel cir-
cuit of the present invention, the threshold voltage com-
pensation performance ranges from -2V to 4V, and the
compensation range can be shifted, increased, or de-
creased according to power settings and how much the
TFT and capacitor sizes are optimized. Especially, the
threshold voltage compensation technique suggested in
the presentinvention exhibits an excellent compensation
performance even in low gray levels (63gray), as shown
in FIG. 10.

[0061] As described above, the organic light emitting
display and driving method thereof according to the
present invention has the following effects to overcome
the problems occurring in the conventional art.

[0062] First, while the conventional compensation cir-
cuit method is limited to when the threshold voltage of a
driving TFT has a positive value (or negative value), the
present invention can detect a threshold voltage having
a negative value, as well as a threshold voltage having
a positive value, regardless of whether the TFT is the n-
type or p-type by employing the source-follower method.
[0063] Second, in the conventional compensation cir-
cuit method a fixed potential is applied to the gate of the
driving TFT upon sensing a threshold voltage; whereas,
in the present invention, the gate of the driving TFT is
allowed to float upon sensing a threshold voltage, and
the threshold voltage compensation capability is im-
proved by using the compensation capacitor connected
between the gate and source of the driving TFT and a
parasitic capacitor of the driving TFT. The presentinven-
tion increases the accuracy of threshold voltage com-
pensation by additionally amplifying the gate-source volt-
age of the driving TFT upon detecting a threshold voltage
in consideration of distortion of threshold voltage com-
pensation caused by the parasitic capacitor

[0064] Third, while, in the conventional compensation
circuit, the light emission control TFT which is turned on
during the entire emission period is easily deteriorated;
whereas, in the present invention, deterioration of the
switching TFTs to be switched in response to a gate sig-
nal can be minimized by minimizing the on duty of gate
signals (especially, a light emission control signal). The
present invention can enhance the reliability of the
switching TFTS by minimizing deterioration caused by a
gate bias stress.

[0065] Throughout the description, it should be under-
stood for those skilled in the art that various changes and
modifications are possible without departing from the
technical principles of the present invention. Therefore,
the technical scope of the present invention is not limited
to those detailed descriptions in this document but should
be defined by the scope of the appended claims.
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Claims

14

1. An organic light emitting display comprising:

a display panel (10) having pixels (P) disposed
in a matrix form at crossing regions of data lines
(14) and gate line portions (15); a data driving
circuit(12) configured todrive the data lines (14);

a gate driving circuit (13) configured to drive a
scan line (15a), an emission line (15b), and an
initialization line (15c) of each gate line portion
(15), wherein each of the pixels (P) comprises:

an organic light emitting diode (OLED);
adriving TFT (DT) configured to control the
current applied to the organic light emitting
diode (OLED), said driving TFT comprising
a gate connected to a node B, a drain con-
nected to an input terminal of high-potential
cell driving voltage (EVDD), and a source
connected to the organiclight emitting diode
through a node C; a first switching TFT
(ST1) configured to switch the current path
between a node A and the node B in re-
sponse to a light emission control signal
(EM) supplied from the emission line (15b);
a second switching TFT (ST2) configured
to initialize the node C to an initialization
voltage (Vinit) inresponse to aninitialization
signal (INIT) supplied from the initialization
line (15¢);

a third switching TFT (ST3) configured to
initialize either the node A or the node B to
a reference voltage (Vref) higher than the
initialization voltage (Vinit) in response to
the initialization signal (INIT);

a fourth switching TFT (ST4) configured to
switch the current path between a data line
(14) and the node A in response to a scan
signal (SCAN) supplied from the scan line
(15a);

a compensation capacitor (Cgss) connect-
ed between the node B and the node C; and
a storage capacitor (Cst) connected be-
tween the node A and the node C,
wherein the gate driving circuit (13) is con-
figured to:

turn on the driving TFT (DT) in an ini-
tialization period (Ti) of one frame pe-
riod to enable an initial current flow
through the driving TFT (DT) by:

supplying an ON level of the initial-
ization signal (INIT) to the initiali-
zation line (15c) in order to turn on
the second switching TFT (ST2) to
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thereby charge node C with the in-
itialization voltage (Vinit) in the in-
itialization period (Ti) and in order
to turn on the third switching TFT
(ST3) to thereby supply the refer-
ence voltage (Vref) to the node B
in the initialization period (Ti);
supplying an ON level of the light
emission control signal (EM) to the
emission line (15b) in order to turn
on the first switching TFT (ST1) in
the initialization period (Ti): and
supplying an OFF level of the scan
signal (SCAN) to the scan line
(15a) to turn off the fourth switching
TFT (ST4) in the initialization peri-
od (Ti)

and wherein the gate driving circuit
is configured to allow the node B
tofloatin asubsequent sensing pe-
riod (Ts) of the frame period for de-
tecting and storing a threshold volt-
age (Vth) of the driving TFT (DT)
by:

supplying an OFF level of the
light emission control signal
(EM) to turn off the first switch-
ing TFT (ST1) in the subse-
quent sensing period (Ts);
supplying an OFF level of the
initialization signal (INIT) to
turn off the second switching
TFT (ST2) and the third
switching TFT (ST3) in the
subsequent sensing period
(Ts);

supplying an OFF level of the
scan signal (SCAN) to turn off
the fourth switching TFT (ST4)
in the subsequent sensing pe-
riod (Ts).

The organic light emitting display of claim 1, wherein
the one frame period is divided into the initialization
period (Ti) for initializing the nodes A, B, and C, the
sensing period (Ts), a programming period (Tp) for
applying the data voltage, and an emission period
(Te) for compensating the driving current applied to
the organic light emitting diode using the threshold
voltage and the data voltage, regardless of the
threshold voltage.

The organic light emitting display of claim 2, wherein,
in the sensing period (Ts), the potential of the node
C rises to an intermediate source voltage, which is
obtained by adding a value obtained by subtracting
the threshold voltage (Vth) from the reference volt-
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10.

age (Vref) and an amplification compensation factor
(o) for preventing distortion of the threshold voltage,
and the potential of the node B rises to an interme-
diate gate voltage (Vref+a), which is obtained by
adding the reference voltage (Vref) and the amplifi-
cation compensation factor (o).

The organic light emitting display of claim 3, wherein
the value of the amplification compensation factor
(o) is adjusted by a parasitic capacitor of the driving
TFT.

The organic light emitting display of claim 3, wherein
an adjustment capacitor (Cgds) for adjusting the val-
ue of the amplification compensation factor (a) is
further connected between the node B and the input
terminal of high-potential cell driving voltage
(EVDD).

The organic light emitting display of claim 2, the light
emission control signal (EM) comprises a first pulse
(P1) having the ON level corresponding to the initial-
ization period (Ti) and a second pulse (P2) having
the ON level partially corresponding to the emission
period (Te).

The organic light emitting display of claim 6, wherein
the emission period (Te) comprises a first emission
period (Te1) for applying a first driving current
(loled1) to the organic light emitting diode and a sec-
ond emission period (Te2) for applying a second driv-
ing current (loled2), which is lower than the first driv-
ing current, to the organic light emitting diode, the
second emission period (Te2) being longer than the
first emission period (Te1).

The organic light emitting display of claim 6, wherein
the ON period of the first pulse is set shorter than
the on period of the initialization period (Ti) within
the on period of the initialization signal.

The organic light emitting display of claim 1, wherein
a gate electrode of the third switching TFT (ST3) is
connected to a signal line to which the initialization
signal (INIT) is supplied, one electrode of the third
switching TFT is connected to an input terminal of
the reference voltage, and the other electrode of the
third switching TFT is connected to either the node
A or the node B.

A driving method of an organic light emitting display
comprising a data driving circuit (12), a gate driving
circuit(13) and a plurality of pixels, each pixel (P)
comprising an organic light emitting diode (OLED),
a driving TFT (DT) comprising a gate connected to
a node B, a drain connected to an input terminal of
high-potential cell driving voltage (EVDD), and a
source connected to the organic light emitting diode
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through a node C, and for controlling the current ap-
plied to the organic light emitting diode, a first switch-
ing TFT (ST1 configured to switch the current path
between a node A and the node B in response to a
light emission control signal (EM), a second switch-
ing TFT (ST2) configured to initialize the node C to
an initialization voltage (Vinit) in response to an ini-
tialization signal (INIT), a third switching TFT (ST3)
configured to initialize either the node A or the node
B to a reference voltage (Vref) higher than the ini-
tialization voltage (Vinit) in response to the initializa-
tion signal (INIT), a fourth switching TFT (ST4) con-
figured to switch the current path between a data line
(14) and the node A in response to a scan signal
(SCAN), a compensation capacitor (Cgss) connect-
edbetweenthe node B and the node C, and a storage
capacitor (Cst) connected between the node A and
the node C, the method comprising the steps of:

turning on the driving TFT (DT) in an initialization
period (Ti) of one frame period to enable aninitial
current flow through the driving TFT (DT) by:

supplying an ON level of an initialization sig-
nal (INIT) generated by the gate driving cir-
cuit (13) to charge the node C with the ini-
tialization voltage (Vinit) in the initialization
period (Ti), and to charge the node B to a
reference voltage (Vref) higher than the in-
itialization voltage (Vinit) in response to the
initialization signal (INIT) and the light emis-
sion control signal (EM) generated by the
gate driving circuit (13) in an initialization
period (Ti) of one frame period by turning
on the second switching TFT (ST2) and the
third switching TFT (ST3) to supply the ini-
tialization voltage (Vinit) to the node C and
the reference voltage (Vref) to the node B
in the initialization period (Ti);

supplying an ON level of the light emission
control signal (EM) to the emission line
(15b) to turn on the first switching TFT (ST1)
in the initialization period (Ti);

supplying an OFF level of the scan signal
(SCAN) generated by the gate driving circuit
(13) to the scan line (15a) to turn off the
fourth switching TFT (ST4) in the initializa-
tion period (Ti) and in a subsequent sensing
period (Ts); supplying an OFF level of the
light emission control signal (EM) to turn off
the first switching TFT (ST1) in the subse-
quent sensing period (Ts);

supplying an OFF level of the initialization
signal (INIT) to turn off the second switching
TFT (ST2) and the third switching TFT (ST3)
in the subsequent sensing period (Ts) in or-
der to stop the supply of the initialization
voltage (Vinit) and thereby allowing the
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12.

13.

14.

node B to float in the subsequent sensing
period (Ts) of the frame period, and then
detecting and storing a threshold voltage
(Vth) of the driving TFT by using the com-
pensation capacitor (Cgss); applying after
the subsequent sensing period (Ts) a data
voltage supplied by the data driving circuit
(12) to the node A connected to the storage
capacitor in response to the scan signal;
and

transmitting the data voltage of the node A
to the node B in response to the light emis-
sion control signal (EM) to compensate for
the driving current applied to the organic
light emitting diode, regardless of the
threshold voltage, and causing the organic
light emitting diode to emit light.

The method of claim 10, wherein, in the detecting
and storing of the threshold voltage (Vth), the poten-
tial of the node C rises to an intermediate source
voltage, which is obtained by adding a value ob-
tained by subtracting the threshold voltage (Vth) from
the reference voltage (Vref) and an amplification
compensation factor (a) for preventing distortion of
the threshold voltage, and the potential of the node
B rises to an intermediate gate voltage (Vref+a),
which is obtained by adding the reference voltage
(Vref) and the amplification compensation factor (o).

The method of claim 11, wherein the value of the
amplification compensation factor (o) is adjusted by
a parasitic capacitor of the driving TFT.

The method of claim 10, wherein the light emission
control signal comprises a first pulse (P1) having the
ON level corresponding to the initialization period
and a second (P2) pulse having the ON level partially
corresponding to the emission period (Te).

The method of claim 10, wherein the organic light
emitting diode emits light in an emission period (Te);
and

wherein the emission period (Te) comprises a first
emission period (Te1) in which the organic light emit-
ting diode emits light by a first driving current (loled1)
and a second emission period (Te2) in which the
organic light emitting diode emits light by a second
driving current (loled2), the second emission period
(Te2) being longer than the first emission period
(Te1).

Patentanspriiche

1.

Organische lichtemittierende Anzeige, die Folgen-
des umfasst:
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eine Anzeigetafel (10) mit Pixeln (P), die in einer
Matrixform an Kreuzungsbereichen von Daten-
leitungen (14) und Gate-Leitungsteilen (15) an-
geordnet sind;

eine Datenansteuerungsschaltung (12), die
konfiguriert ist, die Datenleitungen (14) anzu-
steuern; und

eine Gate-Ansteuerungsschaltung (13) die kon-
figuriert ist, eine Abtastleitung (15a), eine Emis-
sionsleitung (15b) und eine Initialisierungslei-
tung (15c) jedes Gate-Leitungsteils (15) anzu-
steuern,

wobei jedes der Pixel (P) umfasst:

eine organische Leuchtdiode (OLED);
einen Ansteuerungs-TFT (DT), der konfigu-
riertist, den an die organische Leuchtdiode
(OLED) angelegten Strom zu steuern, wo-
bei der Ansteuerungs-TFT ein Gate, das mit
einem Knoten B verbunden ist, einen Drain,
der mit einem Eingangsanschluss einer
Hochpotenzialzellenansteuerungsspan-
nung (EVDD) verbundenist, und eine Sour-
ce, die mit der organischen Leuchtdiode
durch einen Knoten C verbunden ist, um-
fasst;

einen ersten Schalt-TFT (ST1), der konfi-
guriert ist, den Stromweg zwischen einem
Knoten A und dem Knoten B als Reaktion
auf ein von der Emissionsleitung (15b) ge-
liefertes Lichtemissionssteuersignal (EM)
zu wechseln;

einen zweiten Schalt-TFT (ST2), der konfi-
guriert ist, den Knoten C als Reaktion auf
ein von der Initialisierungsleitung (15c) ge-
liefertes Initialisierungssignal (INIT) auf ei-
ne Initialisierungsspannung (Vinit) zu initia-
lisieren;

einen dritten Schalt-TFT (ST3), der konfi-
guriert ist, entweder den Knoten A oder den
Knoten B als Reaktion auf das Initialisie-
rungssignal (INIT) auf eine Referenzspan-
nung (Vref), die groRer als die Initialisie-
rungsspannung (Vinit) ist, zu initialisieren;
einen vierten Schalt-TFT (ST4), der konfi-
guriert ist, den Stromweg zwischen einer
Datenleitung (14) und dem Knoten A als Re-
aktion auf ein von der Abtastleitung (15a)
geliefertes Abtastsignal (SCAN) zu wech-
seln;

einen Kompensationskondensator (Cgss),
der zwischen den Knoten B und den Knoten
C geschaltet ist; und

einen Speicherkondensator (Cst), der zwi-
schen den Knoten A und den Knoten C ge-
schaltet ist,

wobei die Gate-Ansteuerungsschaltung
(13) konfiguriert ist:
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den Ansteuerungs-TFT (DT)ineiner In-
itialisierungsperiode (Ti) einer Rah-
menperiode einzuschalten, um zu er-
moglichen, dass ein Anfangsstrom
durch den Ansteuerungs-TFT (DT)
flie3t, durch:

Liefern eines EIN-Pegels des Initi-
alisierungssignals (INIT) an die In-
itialisierungsleitung (15¢), um den
zweiten Schalt-TFT (ST2) einzu-
schalten, um dadurch den Knoten
C mit der Initialisierungsspannung
(Vinit) in der Initialisierungsperiode
(Ti) zu laden, und um den dritten
Schalt-TFT (ST3) einzuschalten,
um dadurch die Referenzspan-
nung (Vref) in der Initialisierungs-
periode (Ti) an den Knoten B zu
liefern;

Liefern eines EIN-Pegels des Lich-
temissionssteuersignals (EM) an
die Emissionsleitung (15b), um
den ersten Schalt-TFT (ST1) inder
Initialisierungsperiode (Ti) einzu-
schalten; und

Liefern eines AUS-Pegels des Ab-
tastsignals (SCAN) an die Abtast-
leitung (15a), um den vierten
Schalt-TFT (ST4) in der Initialisie-
rungsperiode (Ti) auszuschalten,

und wobei die Gate-Ansteuerungs-
schaltung konfiguriert ist,

dem Knoten B zu erlauben, in einer fol-
genden Erfassungsperiode (Ts) der
Rahmenperiode zum Detektieren und
Speichern einer Schwellenspannung
(Vth) des Ansteuerung-TFT (DT) zu
schweben durch:

Liefern eines AUS-Pegels des
Lichtemissionssteuersignals
(EM), um den ersten Schalt-TFT
(ST1) in der folgenden Erfas-
sungsperiode (Ts) auszuschalten;
Liefern eines AUS-Pegels des Ini-
tialisierungssignals (INIT), um den
zweiten Schalt-TFT (ST2) und den
dritten Schalt-TFT (ST3) in der fol-
genden Erfassungsperiode (Ts)
auszuschalten;

Liefern eines AUS-Pegels des Ab-
tastsignals (SCAN), um den vier-
ten Schalt-TFT (ST4) in der folgen-
den Erfassungsperiode (Ts) aus-
zuschalten.
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Organische lichtemittierende Anzeige nach An-
spruch 1, wobei die eine Rahmenperiode in die Ini-
tialisierungsperiode (Ti) zum Initialisierung der Kno-
ten A, Bund C, in die Erfassungsperiode (Ts), in eine
Programmierperiode (Tp) zum Anlegen der Daten-
spannung und in eine Emissionsperiode (Te) zum
Kompensieren des an die organische Leuchtdiode
angelegten Ansteuerungsstroms unter Verwendung
der Schwellenspannung und der Datenspannung
ungeachtet der Schwellenspannung unterteilt ist.

Organische lichtemittierende Anzeige nach An-
spruch 2, wobei in der Erfassungsperiode (Ts) das
Potenzial des Knotens C auf eine intermediare Sour-
ce-Spannung ansteigt, die durch Addieren eines
durch Subtrahieren der Schwellenspannung (Vth)
von der Referenzspannung (Vref) erhaltenen Werts
und eines Verstarkungskompensationsfaktors (o)
zum Verhindern einer Verzerrung der Schwellen-
spannung erhalten wird, und das Potenzial des Kno-
tens B auf eine intermediare Gate-Spannung (Vref
+ o) ansteigt, die durch Addieren der Referenzspan-
nung (Vref) und des Verstarkungskompensations-
faktors (o) erhalten wird.

Organische lichtemittierende Anzeige nach An-
spruch 3, wobei der Wert des Verstarkungskompen-
sationsfaktors (o) durch einen parasitaren Konden-
sator des Ansteuerungs-TFT angepasst wird.

Organische lichtemittierende Anzeige nach An-
spruch 3, wobei ferner zwischen den Knoten B und
den Eingangsanschluss der Hochpotenzialzellenan-
steuerungsspannung (EVDD) ein Anpassungskon-
densator (Cgds) zum Anpassen des Werts des Ver-
starkungskompensationsfaktors (o) geschaltet ist.

Organische lichtemittierende Anzeige nach An-
spruch 2, wobei das Lichtemissionssteuersignal
(EM) einen ersten Impuls (P1) mit dem EIN-Pegel,
der der Initialisierungsperiode (Ti) entspricht, und ei-
nen zweiten Impuls (P2) mit dem EIN-Pegel, der teil-
weise der Emissionsperiode (Te) entspricht, um-
fasst.

Organische lichtemittierende Anzeige nach An-
spruch 6, wobei die Emissionsperiode (Te) eine ers-
te Emissionsperiode (Te1) zum Anlegen eines ers-
ten Ansteuerungsstroms (loled1) an die organische
Leuchtdiode und eine zweite Emissionsperiode
(Te2) zum Anlegen eines zweiten Ansteuerungs-
stroms (loled2), der kleiner als der erste Ansteue-
rungsstrom ist, an die organische Leuchtdiode um-
fasst, wobei die zweite Emissionsperiode (Te2) lan-
ger als die erste Emissionsperiode (Te1) ist.

Organische lichtemittierende Anzeige nach An-
spruch 6, wobei die EIN-Periode des ersten Impul-
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ses kirzer als die EIN-Periode der Initialisierungs-
periode (Ti) innerhalb der EIN-Periode des Initiali-
sierungssignals eingestellt ist.

Organische lichtemittierende Anzeige nach An-
spruch 1, wobei eine Gate-Elektrode des dritten
Schalt-TFT (ST3) mit einer Signal-Leitung verbun-
den ist, an die das Initialisierungssignal (INIT) gelie-
fert wird, eine Elektrode des dritten Schalt-TFT mit
einem Eingangsanschluss der Referenzspannung
verbunden ist und die andere Elektrode des dritten
Schalt-TFT entweder mit dem Knoten A oder dem
Knoten B verbunden ist.

Ansteuerungsverfahren einer organischen lichtemit-
tierenden Anzeige, die eine Datenansteuerungs-
schaltung (12), eine Gate-Ansteuerungsschaltung
(13) und mehrere Pixel umfasst, wobei jedes Pixel
(P) eine organische Leuchtdiode (OLED), einen An-
steuerungs-TFT (DT), der ein Gate, das mit einem
Knoten B verbunden ist, einen Drain, der mit einem
Eingangsanschluss einer Hochpotenzialzellenan-
steuerungsspannung (EVDD) verbunden ist, und ei-
ne Source, die mit der organischen lichtausenden-
den Diode durch einen Knoten C verbunden ist, und
zum Steuern des an die organische Leuchtdiode an-
gelegten Stroms einen ersten Schalt-TFT (ST1), der
konfiguriert ist, den Stromweg zwischen einem Kno-
ten A und dem Knoten B als Reaktion auf ein Licht-
emissionssteuersignal (EM) zu wechseln, einen
zweiten Schalt-TFT (ST2), der konfiguriert ist, den
Knoten C als Reaktion auf ein Initialisierungssignal
(INIT) auf eine Initialisierungsspannung (Vinit) zu in-
itialisieren, einen dritten Schalt-TFT (ST3), der kon-
figuriertist, entweder den Knoten A oder den Knoten
B als Reaktion auf das Initialisierungssignal (INIT)
auf eine Referenzspannung (Vref), die héher als die
Initialisierungsspannung ist, zu initialisieren, einen
vierten Schalt-TFT (ST4), der konfiguriert ist, den
Stromweg zwischen einer Datenleitung (14) und
dem Knoten A als Reaktion auf ein Abtastsignal
(SCAN) zu wechseln, einen Kompensationskonden-
sator (Cgss), der zwischen dem Knoten B und dem
Knoten C angeschlossen ist, und einen Speicher-
kondensator (Cst), der zwischen dem Knoten A und
dem Knoten C angeschlossen ist, umfasst, wobei
das Verfahren die folgenden Schritte umfasst:

Einschalten des Ansteuerungs-TFT (DT) in ei-
ner Initialisierungsperiode (Ti) einer Rahmenpe-
riode, um zu ermdglichen, dass ein Anfangs-
strom durch den Ansteuerungs-TFT (DT) flief3t
durch:

Liefern eines EIN-Pegels eines durch die
Gate-Ansteuerungsschaltung (13) geliefer-
ten Initialisierungssignals (INIT), um den
Knoten C mit der Initialisierungsspannung



23

(Vinit) in der Initialisierungsperiode (Ti) zu
laden und den Knoten B als Reaktion auf
das Initialisierungssignal (INIT) auf eine Re-
ferenzspannung (Vref), die groRer als die
Initialisierungsspannung (Vinit) ist, und das
durch die Gate-Ansteuerungsschaltung
(13) erzeugte Lichtemissionssteuersignal
(EM) in einer Initialisierungsperiode (Ti) ei-
ner Rahmenperiode durch Einschalten des
zweiten Schalt-TFT (ST2) und des dritten
Schalt-TFT (ST3), um die Initialisierungs-
spannung (Vinit) an den Knoten C und die
Referenzspannung (Vref) an den Knoten B
in der Initialisierungsperiode (Ti) zu liefern,
zu laden;

Liefern eines EIN-Pegels des Lichtemissi-
onssteuersignals (EM) an die Emissionslei-
tung (15b), um den ersten Schalt-TFT (ST1)
in der Initialisierungsperiode (Ti) einzu-
schalten;

Liefern eines AUS-Pegels des durch die
Gate-Ansteuerungsschaltung (13) erzeug-
ten Abtastsignals (SCAN) an die Abtastlei-
tung (15a), um den vierten Schalt-TFT
(ST4) in der Initialisierungsperiode (Ti) und
in einer folgenden Erfassungsperiode (Ts)
auszuschalten;

Liefern eines AUS-Pegels des Lichtemissi-
onssteuersignals (EM), um den ersten
Schalt-TFT (ST1) in der folgenden Erfas-
sungsperiode (Ts) auszuschalten;

Liefern eines AUS-Pegels des Initialisie-
rungssignals (INIT), um den zweiten Schalt-
TFT (ST2) und den dritten Schalt-TFT (ST3)
in der folgenden Erfassungsperiode (Ts)
auszuschalten, um die Versorgung mit der
Initialisierungsspannung (Vinit) zu stoppen
und dadurch dem Knoten B zu erlauben, in
der folgenden Erfassungsperiode (Ts) der
Rahmenperiode zu schweben, und dann
Detektieren und Speichern einer Schwel-
lenspannung (Vth) des Ansteuerungs-TFT
durch Verwenden des Kompensationskon-
densators (Cgss);

Anwenden nach der folgenden Erfassungs-
periode (Ts) einer durch die Datenansteu-
erungsschaltung (12) an den Knoten A, der
mit dem Speicherkondensator verbunden
ist, gelieferten Datenspannung als Reakti-
on auf das Abtastsignal; und

Senden der Datenspannung des Knotens
A an den Knoten B als Reaktion auf das
Lichtemissionssteuersignal (EM), um den
an die organische Leuchtdiode angelegten
Ansteuerungsstrom ungeachtet der
Schwellenspannung zu kompensieren und
Bewirken, dass die organische Leuchtdiode
Licht aussendet.
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Verfahren nach Anspruch 10, wobei beim Detektie-
ren und Speichern der Schwellenspannung (Vth)
das Potenzial des Knoten C auf eine intermediare
Source-Spannung ansteigt, die durch Addieren ei-
nes durch Subtrahieren der Schwellenspannung
(Vth) von der Referenzspannung (Vref) erhaltenen
Werts und eines Verstarkungskompensationsfak-
tors (o) zum Verhindern einer Verzerrung der
Schwellenspannung erhalten wird, und das Poten-
zial des Knotens B auf eine intermediare Gate-Span-
nung (Vref + o) ansteigt, die durch Addieren der Re-
ferenzspannung (Vref) und des Verstarkungskomp-
ensationsfaktors (a) erhalten wird.

Verfahren nach Anspruch 11, wobei der Wert des
Verstarkungskompensationsfaktors (o) durch einen
parasitdren Kondensator des Ansteuerungs-TFT
angepasst wird.

Verfahren nach Anspruch 10, wobei das Lichtemis-
sionssteuersignal einen ersten Impuls (P1) mit dem
EIN-Pegel, der der Initialisierungsperiode ent-
spricht, und einen zweiten Impuls (P2) mit dem EIN-
Pegel, der teilweise der Emissionsperiode (Te) ent-
spricht, umfasst.

Verfahren nach Anspruch 10, wobei die organische
Leuchtdiode Licht in einer Emissionsperiode (Te)
aussendet; und

wobei die Emissionsperiode (Te) eine erste Emissi-
onsperiode (Te1), in der die organische Leuchtdiode
Licht durch einen ersten Ansteuerungsstrom
(loled1) aussendet, und eine zweite Emissionsperi-
ode (Te2), in der die organische Leuchtdiode Licht
durch einen zweiten Ansteuerungsstrom (loled2)
aussendet, umfasst, wobei die zweite Emissionspe-
riode (Te2) langer als die erste Emissionsperiode
(Te1) ist.

Revendications

1.

Affichage électroluminescent

comprenant :

organique

un panneau d’affichage (10) comportant des
pixels (P) disposés sous forme de matrice a des
régions d’intersection de lignes de données (14)
et de portions de ligne de grille (15) ;

un circuit de commande de données (12) confi-
guré pour commander les lignes de données
(14) ; et

un circuit de commande de grille (13) configuré
pour commander une ligne de balayage (15a),
une ligne d’émission (15b), et une ligne d’initia-
lisation (15¢) de chaque portion de ligne de grille
(15),

dans lequel chacun des pixels (P) comprend :
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une diode électroluminescente organique
(OLED) ;

un TFT de commande (DT) configuré pour
réguler le courant appliqué a la diode élec-
troluminescente organique (OLED), ledit
TFT de commande comprenant une grille
reliée a un noeud B, un drain relié a une
borne d’entrée d’'une tension de commande
de cellule a haut potentiel (EVDD), et une
source reliée a la diode électroluminescen-
te organique par l'intermédiaire d’'un noeud
C;

un premier TFT de commutation (ST1) con-
figuré pour commuter la voie de courant en-
tre un noeud A et le noeud B en réponse a
un signal de régulation d’émission lumineu-
se (EM) fourni depuis la ligne d’émission
(15b) ;

un deuxieme TFT de commutation (ST2)
configuré pour initialiser le noeud C a une
tension d’initialisation (Vinit) en réponse a
un signal d’initialisation (INIT) fourni depuis
la ligne d'initialisation (15c) ;

un troisitme TFT de commutation (ST3)
configuré pour initialiser le noeud A ou le
noeud B a une tension de référence (Vref)
supérieure a latension d'initialisation (Vinit)
en réponse au signal d’initialisation (INIT) ;
un quatrieme TFT de commutation (ST4)
configuré pour commuter la voie de courant
entre une ligne de données (14) et le noeud
A en réponse a un signal de balayage
(SCAN) fourni depuis la ligne de balayage
(15a) ;

un condensateur de compensation (Cgss)
relié entre le noeud B et le noeud C ; et
un condensateur de stockage (Cst) relié en-
tre le noeud A et le noeud C,

dans lequel le circuit de commande de grille
(13) est configuré pour :

mettre sous tension le TFT de com-
mande (DT) au cours d’une période
d’initialisation (Ti) d’'une période de tra-
me pour permettre un flux de courant
initial a travers le TFT de commande
(DT) par :

la fourniture d’un niveau d’activa-
tion du signal d'initialisation (INIT)
a la ligne d’initialisation (15c) pour
mettre sous tension le deuxieme
TFT de commutation (ST2) afin de
charger de ce fait le noeud C avec
la tension d'initialisation (Vinit) au
cours de la période d'initialisation
(Ti) et pour mettre sous tension le
troisitme TFT de commutation
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(ST3) afin de fournir de ce fait la
tension de référence (Vref) au
noeud B au cours de la période
d’initialisation (Ti) ;

la fourniture d’un niveau d’'activa-
tion du signal de régulation d’émis-
sion lumineuse (EM) a la ligne
d’émission (15b) pour mettre sous
tension le premier TFT de commu-
tation (ST1) au cours de la période
d’initialisation (Ti) ; et

la fourniture d’un niveau de désac-
tivation du signal de balayage
(SCAN) a la ligne de balayage
(15a) pour mettre hors tension le
quatrieme TFT de commutation
(ST4) au cours de la période d'ini-
tialisation (Ti) ; et

danslequelle circuitde commande
de grille est configuré pour :

permettre au noeud B de flot-
ter au cours d’'une période de
détection (Ts) suivante de la
période de trame pour détec-
ter et stocker une tension de
seuil (Vth) du TFT de com-
mande (DT) par:

la fourniture d’'un niveau
de désactivation du signal
de régulation d’émission
lumineuse (EM) pour met-
tre hors tension le premier
TFT de commutation
(ST1) au cours de la pé-
riode de détection (Ts)
suivante ;

la fourniture d’'un niveau
de désactivation du signal
d’initialisation (INIT) pour
mettre hors tension le
deuxieme TFT de com-
mutation (ST2) et le troi-
sieme TFT de commuta-
tion (ST3) au cours de la
période de détection (Ts)
suivante ;

la fourniture d’'un niveau
de désactivation du signal
de balayage (SCAN) pour
mettre hors tension le
quatrieme TFT de com-
mutation (ST4) au cours
de la période de détection
(Ts) suivante.

2. Affichage électroluminescent organique selon la re-
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vendication 1, dans lequel la période de trame est
divisée en la période d’initialisation (Ti) pour initiali-
ser les noeuds A, B et C, la période de détection
(Ts), une période de programmation (Tp) pour ap-
pliquerlatension de données, et une période d’émis-
sion (Te) pour compenser le courant de commande
appliqué a la diode électroluminescente organique
en utilisant la tension de seuil et la tension de don-
nées, indépendamment de la tension de seuil.

Affichage électroluminescent organique selon la re-
vendication 2, dans lequel, au cours de la période
de détection (Ts), le potentiel du noeud C augmente
a une tension de source intermédiaire, qui est obte-
nue en ajoutant une valeur obtenue par la soustrac-
tion de la tension de seuil (Vth) a la tension de réfé-
rence (Vref) a un facteur de compensation d’ampli-
fication (o) pour empécher toute distorsion de la ten-
sion de seuil, et le potentiel du noeud B augmente
aune tension de grille intermédiaire (Vref+a), qui est
obtenue en ajoutant la tension de référence (Vref)
au facteur de compensation d’amplification (o).

Affichage électroluminescent organique selon la re-
vendication 3, dans lequel la valeur du facteur de
compensation d’amplification (o) est ajustée par un
condensateur parasite du TFT de commande.

Affichage électroluminescent organique selon la re-
vendication 3, dans lequel un condensateur d’ajus-
tement (Cgds) pour ajuster la valeur du facteur de
compensation d’amplification (o) est en outre relié
entre le noeud B et la borne d’entrée de la tension
de commande de cellule a haut potentiel (EVDD).

Affichage électroluminescent organique selon la re-
vendication 2, dans lequel le signal de régulation
d’émission lumineuse (EM) comprend une premiére
impulsion (P1) ayant le niveau d’activation corres-
pondant a la période d'initialisation (Ti) et une
deuxiéme impulsion (P2) ayantle niveau d’activation
correspondant partiellement a la période d’émission
(Te).

Affichage électroluminescent organique selon la re-
vendication 6, dans lequel la période d’émission (Te)
comprend une premiére période d’émission (Te1)
pour appliquer un premier courant de commande
(loled1) a la diode électroluminescente organique et
une deuxieme période d’émission (Te2) pour appli-
quer un deuxieéme courant de commande (loled2),
qui est inférieur au premier courant de commande,
a la diode électroluminescente organique, la deuxie-
me période d’émission (Te2) étant plus longue que
la premiere période d’émission (Te1).

Affichage électroluminescent organique selon la re-
vendication 6, dans lequel la période d’activation de
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la premiére impulsion estréglée pour étre plus courte
que la période d’activation de la période d’initialisa-
tion (Ti) au cours de la période d’activation du signal
d’initialisation.

Affichage électroluminescent organique selon la re-
vendication 1, dans lequel une électrode de grille du
troisieme TFT de commutation (ST3) estreliée aune
ligne de signal a laquelle le signal d'initialisation
(INIT) est fourni, une électrode du troisieme TFT de
commutation est reliée a une borne d’entrée de la
tension de référence, et l'autre électrode du troisie-
me TFT de commutation est reliée au noeud A ou
au noeud B.

Procédé de commande d’un affichage électrolumi-
nescent organique comprenant un circuit de com-
mande de données (12), un circuit de commande de
grille (13) et une pluralité de pixels, chaque pixel (P)
comprenant une diode électroluminescente organi-
que (OLED), un TFT de commande (DT) compre-
nant une grille reliée a un noeud B, un drain relié¢ a
une borne d’entrée d’une tension de commande de
cellule a haut potentiel (EVDD), et une source reliée
a la diode électroluminescente organique par I'inter-
meédiaire d’'un noeud C, et destiné a réguler le cou-
rant appliqué a la diode électroluminescente orga-
nique, un premier TFT de commutation (ST1) confi-
guré pour commuter la voie de courant entre un
noeud A et le noeud B en réponse a un signal de
régulation d’émission lumineuse (EM), un deuxieme
TFT de commutation (ST2) configuré pour initialiser
le noeud C a une tension d'initialisation (Vinit) en
réponse a un signal d'initialisation (INIT), un troisie-
me TFT de commutation (ST3) configuré pour initia-
liser le noeud A ou le noeud B a une tension de ré-
férence (Vref) supérieure a la tension d’initialisation
(Vinit) en réponse au signal d’initialisation (INIT), un
quatrieme TFT de commutation (ST4) configuré
pour commuter la voie de courant entre une ligne de
données (14) et le noeud A en réponse a un signal
de balayage (SCAN), un condensateur de compen-
sation (Cgss) relié entre le noeud B et le noeud C,
et un condensateur de stockage (Cst) relié entre le
noeud A et le noeud C,

le procédé comprenant les étapes de :

la mise sous tension du TFT de commande (DT)
au cours d’une période d’initialisation (Ti) d’'une
période de trame pour permettre un flux de cou-
rant initial a travers le TFT de commande (DT)
par :

la fourniture d’'un niveau d’activation d’un
signal d'initialisation (INIT) généré parle cir-
cuitde commande de grille (13) afin de char-
gerlenoeud C aveclatensiond'initialisation
(Vinit) au cours de la période d'initialisation
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(Ti) et afin de charger le noeud B a une ten-
sion de référence (Vref) supérieure a la ten-
sion d’initialisation (Vinit) en réponse au si-
gnal d’initialisation (INIT) et du signal de ré-
gulation d’émission lumineuse (EM) généré
par le circuit de commande de grille (13) au
cours d’une période d'initialisation (Ti)
d’une période de trame en mettant sous ten-
sion le deuxiéme TFT de commutation
(ST2) et le troisieme TFT de commutation
(ST3) pour fournir la tension d'initialisation
(Vinit) au noeud C etla tension de référence
(Vref) au noeud B au cours de la période
d’initialisation (Ti) ;

la fourniture d’un niveau d’activation du si-
gnal de régulation d’émission lumineuse
(EM) ala ligne d’émission (15b) pour mettre
sous tension le premier TFT de commuta-
tion (ST1) au cours de la période d'initiali-
sation (Ti) ;

la fourniture d’un niveau de désactivation
du signal de balayage (SCAN) généré par
le circuit de commande de grille (13) a la
ligne de balayage (15a) pour mettre hors
tension le quatrieme TFT de commutation
(ST4) au cours de la période d'initialisation
(Ti) et au cours d’une période de détection
(Ts) suivante ;

la fourniture d’'un niveau de désactivation
du signal de régulation d’émission lumineu-
se (EM) pour mettre hors tension le premier
TFT de commutation (ST1) au cours de la
période de détection (Ts) suivante ;

la fourniture d’'un niveau de désactivation
du signal d'initialisation (INIT) pour mettre
hors tension le deuxiéme TFT de commu-
tation (ST2) et le troisieme TFT de commu-
tation (ST3) au cours de la période de dé-
tection (Ts) suivante afin d’arréter 'alimen-
tation de la tension d’initialisation (Vinit) et
permettre de ce fait au noeud B de flotter
au cours de la période de détection (Ts) sui-
vante de la période de trame, puis détecter
et stocker une tension de seuil (Vth) du TFT
de commande par I'utilisation du condensa-
teur de compensation (Cgss) ;
I'application, aprées la période de détection
(Ts) suivante, d’'une tension de données
fournie par le circuit de commande de don-
nées (12) au noeud Arelié au condensateur
de stockage en réponse au signal de
balayage ; et

la transmission de la tension de données
du noeud A au noeud B en réponse au si-
gnal de régulation d’émission lumineuse
(EM) pour compenser le courant de com-
mande appliqué a la diode électrolumines-
cente organique, indépendamment de la
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tension de seuil, et amener la diode élec-
troluminescente organique a émettre une
lumiére.

Procédé selon la revendication 10, dans lequel, au
cours de la détection et du stockage de la tension
de seuil (Vth), le potentiel du noeud C augmente a
une tension de source intermédiaire, qui est obtenue
en ajoutant une valeur obtenue par la soustraction
de la tension de seuil (Vth) a la tension de référence
(Vref) a un facteur de compensation d’amplification
(o) pour empécher toute distorsion de la tension de
seuil, et le potentiel du noeud B augmente a une
tension de grille intermédiaire (Vref+a), qui est ob-
tenue en ajoutant la tension de référence (Vref) au
facteur de compensation d’amplification (o).

Procédé selon la revendication 11, dans lequel la
valeur du facteur de compensation d’amplification
(o) est ajustée par un condensateur parasite du TFT
de commande.

Procédé selon la revendication 10, dans lequel le
signal de régulation d’émission lumineuse (EM)
comprend une premiére impulsion (P1) ayant le ni-
veau d’activation correspondant a la période d'initia-
lisation et une deuxiéme impulsion (P2) ayant le ni-
veau d’activation correspondant partiellement a la
période d’émission (Te).

Procédé selon la revendication 10, dans lequel la
diode électroluminescente organique émet une lu-
miére au cours d’une période d’émission (Te) ; et
dans lequel la période d’émission (Te) comprend
une premiere période d’émission (Te1) au cours de
laquelle la diode électroluminescente organique
émet une lumiére par un premier courant de com-
mande (loled1) et une deuxiéme période d’émission
(Te2) au cours de laquelle la diode électrolumines-
cente organique émet une lumiére par un deuxieme
courantde commande (loled2), la deuxiéme période
d’émission (Te2) étant plus longue que la premiére
période d’émission (Te1).
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