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Description

[0001] This application claims priority to and the benefit of Korean Application No. 2002-0015437, filed on March 21,
2002 in the Korean Intellectual Property Office, the entire disclosure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

(a) Field of the Invention

[0002] The present invention relates to a display and a driving method thereof, and more particularly to an organic
electroluminescence (hereinafter, "EL") display of an active matrix driving method.

(b) Description of the Related Art

[0003] In general, an organic EL display is a display that emits light by electrical excitation of fluorescent organic
compound and displays image by driving each of M N organic luminescent cells with voltage or current.

[0004] This organic cell has a structure of an anode (ITO), an organic thin film and, a cathode layer (metal). The
organic thin film is formed as a multi-layered structure including an emission layer ("EML"), an electron transport layer
("ETL"), and a hole transport layer ("HTL") so as to increase luminescence efficiency by balancing electron and hole
concentrations. In addition, it can include an electron injection layer ("EIL") and a hole injection layer ("HIL") separately.
[0005] Organic EL displays that use organic luminescent cells like the above are configured as passive matrix or active
matrix that includes thin film transistors (TFTs). In the passive matrix configuration, organic luminescent cells are formed
between anodes and cathodes lines that cross each other and driven by driving those lines. While in the active matrix
configuration, each organic luminescent cell is connected to a TFT usually through an ITO electrode and driven by
controlling the gate voltage of the corresponding TFT.

[0006] Fig. 1 is a circuit diagram of a conventional pixel for driving the organic EL display using TFTs, and it is a
representative of M N pixels. Referring to Fig. 1, driving transistor Mb is connected to organic EL device OLED to supply
current for emitting light. The amount of current through driving transistor Mb is controlled by data voltage applied through
switching transistor Ma. In this case, capacitor C1 for maintaining the applied voltage during a certain period is connected
between source and gate of transistor Mb. Scan line X, is connected to the gate of transistor Ma, and data line Y is
connected to the source thereof.

[0007] Operation of the pixel is as follows. When switching transistor Ma is turned on by the selection signal applied
to the gate thereof, a data voltage is applied to node A, the gate of the driving transistor through the data line. Then, a
current corresponding to the data voltage applied to the gate thereof flows into the organic EL device OLED to emit light.
[0008] In this case, current IDLED flowing through organic EL device OLED is referred to as Equation 1.

Lowep = g(Vm - Vm)z =_I§'(VDD ~Vouza= Ve ) (1)

wherein, |, gp is a current flowing through organic EL device OLED, Vg is the gate-to-source voltage of transistor Mb,
V1 is a threshold voltage of transistor Mb, Vpa1a is @ data voltage and B is a constant.

[0009] As expressed in Equation 1, according to the pixel circuit of Fig. 1, the current corresponding to the applied
data voltage is supplied to organic EL device OLED, and organic EL device OLED emits light in correspondence to the
supplied current. Herein, the applied data voltage has many levels to express corresponding gray levels.

[0010] However, in the conventional pixel as described above, there is a problem in that high gray scale is difficult to
obtain due to variation of the threshold voltage of TFTs generated by manufacture process. For example, when driving
transistor Mb is supplied with data voltage in the range of 3 volts, two data voltages representing adjacent gray levels
must be apart from each other by approximately 12mV (=3V/256) so as to implement 8-bit (256) gray scale. If the
threshold voltage varies in 100mV range, which is usually the case, it is difficult to discriminate one data voltage from
another and, as a result, gray scale is reduced.

[0011] Document EP 1 220 191 discloses an OLED display device comprising several pixel circuits each of which
having a switch for switching the voltage applied to a data line in response to a select signal supplied to a scan line. A
thin film transistor supplies current to an organic EL element in response to the voltage applied to the TFT gate through
the switch and a capacitor maintains the applied voltage. The threshold voltage deviation of the driving TFT is compen-
sated by coupling its gate to another gate of another TFT thereby creating a first precharge process.

[0012] The document US 5 510 807 discloses an LCD data driver circuit integrated onto a display substrate, a de-
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multiplexer circuit demultiplexes a group of Y columns of multiplexed video data signals to X groups of Y pixel capacitors
precharged before video signal applied, thereby creating only a part of a second precharge process.

SUMMARY OF THE INVENTION

[0013] Inaccordance with the present invention as defined in the set of claims 1 to 26 precharge voltages are applied
to data lines to display high gray scale by compensating for variation of threshold voltage and to remove poor images
due to operating characteristics of thin film transistors of pixel circuits. According to first to third aspects of the present
invention, an organic EL display is provided, which includes: a plurality of data lines transmitting data voltages; a plurality
of scan lines transmitting selection signals; a plurality of pixel circuits; and a data driver. The pixel circuits are provided
in pixel areas defined by two adjacent data lines and two adjacent scan lines and include first and second switching
elements, first thin film transistors, and capacitors. The first switching elements respond to the selection signals applied
to the scan lines to transmit the data voltages applied to the data lines, and the first thin film transistors supply currents
to organic electroluminescence devices in correspondence to the data voltages inputted to gates thereof through the
first switching elements. The capacitors maintain the data voltages during a certain period, and the second switching
elements apply first precharge voltage to the capacitors in response to control signals while the selection signals are
applied to previous scan lines.

[0014] In this case, it is preferable that the control signals are separate reset signals or selection signals applied to
previous scan lines.

[0015] According to the first aspect of the present invention, the data driver divides a plurality of data lines into a
plurality of groups to apply data voltage corresponding to the respective groups, and the organic EL display preferably
further includes a demultiplexer. The demultiplexer applies data voltages sequentially applied from the data driver to
the corresponding data lines and applies second precharge voltages to data lines of at least one group before selection
signals for selecting scan lines are applied to the scan lines connected to the pixel circuits.

[0016] According to the second aspect, the data driver applies the data voltages to respective data lines sequentially,
and the organic EL display preferably further includes a precharge means, which applies second precharge voltages to
the data lines simultaneously before selection signals for selecting scan lines are applied to the scan lines connected
to the pixel circuits.

[0017] According to the third aspect, the data driver applies the data voltages to respective data lines, and the organic
EL display preferably further includes a precharge means. The precharge means simultaneously applies second pre-
charge voltages to all data lines before selection signals for selecting scan lines are applied to the scan lines connected
to the pixel circuits and sequentially stops the application of the second precharge voltages before the data voltages
are applied to the respective data lines sequentially.

[0018] In the organic EL display according to the first to the third aspects of the present invention, the pixel circuits
may further include second thin film transistors of which the gates are connected to the gates of the first thin film transistors
and that are diode-connected between the first and the second switching elements. In this case, the second precharge
voltage preferably has a value equal to the first precharge voltage or a value further from the data voltage than that. In
addition, the second precharge voltage preferably has a constant value.

[0019] According to the fourth aspect, a method of driving such an organic EL display is provided. First, the capacitor
of the pixel circuit connected to i-th scan line is precharged with the first precharge voltage while selection signal is
applied to (i-1)th scan line. And, the data lines are applied with second precharge voltages before selection signal is
applied to the i-th scan line. Next, data voltages are sequentially applied to corresponding groups of data lines which
consist of at least one data line and applications of the second precharge voltages to each group of data lines are
stopped before the data voltages are applied to those lines.

[0020] According to a fifth aspect, a display is provided, which includes a plurality of data lines, a plurality of scan
lines, a plurality of pixel circuits, a data driver, and a scan driver. The pixel circuits are provided in pixel areas defined
by two adjacent data lines and two adjacent scan lines. Each of the pixel circuits includes a first switching element
responding to selection signal applied to the scan line to transmit data voltage applied to the data line, a capacitor for
maintaining the data voltage during a certain period, and a second switching element applying a first precharge voltage
to the capacitor in response to control signal while selection signal is applied to the previous scan line.

[0021] In this case, the data driver divides a plurality of data lines into a plurality of groups each of which consists of
at least one data line and applies corresponding data voltages to the respective groups sequentially. Second precharge
voltages are applied to data lines of at least one group before selection signals for selecting scan lines are applied to
the scan lines connected to the pixel circuits, and the application of second precharge voltages is stopped when corre-
sponding data voltages are applied to the respective groups.

[0022] Control signals are preferably selection signals applied to previous scan lines or separate reset signals.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

Fig. 1 shows a circuit diagram of a pixel of an organic EL display according to the prior art.

Fig. 2 and Fig. 4 show organic EL displays according to first and second embodiments of the present invention,
respectively.

Fig. 3A and Fig. 3B show a representative pixel of the first embodiment and a modified example thereof according
to the present invention, respectively.

Fig. 5 shows a demultiplexer of the organic EL display according to the second embodiment of the present invention.
Fig. 6 shows a timing diagram of the organic EL display according to the second embodiment of the present invention.
Fig. 7 and Fig. 9 show organic EL displays according to a third and a fourth embodiments of the present invention,
respectively.

Fig. 8 and Fig. 10 show timing diagrams of the organic EL displays according to the third and the fourth embodiments
of the present invention.

Fig. 11 shows a timing diagram of an organic EL display according to a fifth and a sixth embodiments of the present
invention.

Fig. 12 shows a precharge control signal generator in the organic EL display according to the fifth embodiment of
the present invention.

Fig. 13 shows an output part of a shift register in the organic EL display according to the sixth embodiment of the
present invention.

DETAILED DESCRIPTION

[0024] In the description set forth herein similar parts are denoted by the same reference numerals. When a part is
connected to another part, the part is not only directly connected to another part but also electrically connected (coupled)
to another part with another device intervening in them.

[0025] First, referring to Fig. 2, Fig. 3A, and Fig. 3B, an organic EL display and a driving method thereof according to
a first embodiment of the present invention will be described.

[0026] Fig. 2 shows an organic EL display according to a first embodiment of the present invention, and Fig. 3A and
Fig. 3B show a representative pixel of the first embodiment and a modified example thereof according to the present
invention, respectively.

[0027] As shown in Fig. 2, the organic EL display according to the first embodiment of the present invention includes
organic EL display panel 110, scan driver 120, and data driver 130.

[0028] Organic EL display panel 110 includes a plurality of data lines Y, to Yy transmitting data voltages, a plurality
of scan lines X, to X, transmitting selection signals, and a plurality of pixel circuits 112. Pixel circuits 112 are provided
in pixel areas defined by two adjacent data lines and two adjacent scan lines. Scan driver 120 applies the selection
signals to scan lines X, to Xy, and data driver 130 applies the data voltages representing image signals to data lines
Y toYy.

[0029] Asshownin Fig. 3A, pixel circuit 112 according to the first embodiment of the present invention includes organic
EL device OLED; transistors M1, M2, M3, and M4; and capacitor C1.

[0030] Transistor M3 has a gate connected to scan line X,,, a source connected to the data line and a drain connected
to a source of transistor M2, to transmit the data voltage to transistor M2 in response to the selection signal applied to
scan line X,

[0031] The gate and the drain of transistor M2 are connected with each other so as to work as a diode (diode-connected)
to transmit the data voltage from transistor M3 to transistor M1.

[0032] Transistor M1 has a source connected to power voltage VDD, a drain connected to organic EL device OLED,
and a gate connected to the drain of transistor M2, and supplies a current corresponding to the data voltage from
transistor M2 to organic EL device OLED. Organic EL device OLED emits light corresponding to the supplied current.

[0033] Capacitor C1 is connected between power voltage VDD and the gate of transistor M1 to maintain the data
voltage and precharge voltage Vp applied to the gate of transistor M1 during a specific period.

[0034] Transistor M4 has a gate connected to previous scan line X,,.1, @ source connected to the drain of transistor
M2, and a drain connected to the precharge voltage Vp is applied to, and initializes the gate of transistor M1 to precharge
voltage Vp in response to the selection signal applied to previous scan line X,_4.

[0035] In this case, precharge voltage Vp is preferably set to a somewhat smaller value than that of a voltage of node
A corresponding to the highest gray level (i.e., a voltage corresponding to the minimum voltage applied to the data line).
[0036] Once transistor M3 is turned on by the selection signal applied to scan line X,,, the data voltage applied to the
data line is transmitted to the gate (node A) of driving transistor M1 through transistor M2. Then, a current corresponding
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to the data voltage applied to the gate thereof flows through organic EL device OLED, passing through transistor M1,
to emit light.

[0037] In this case, the current flowing through organic EL device OLED according to the first embodiment of the
present invention is as following Equation 2.

IOLED-='§(VGS - Vrﬁt)z ='§'(VDD = Voura= Vs D [Vrm')z (2)

[0038] Wherein, Ig, gp is a current flowing through organic EL device OLED, Vgg is a gate-to-source voltage of
transistor M1, V14 is a threshold voltage of transistor M1, V1, is a threshold voltage of transistor M2, and B is a constant.
[0039] In this case, if the threshold voltages of transistor M1 and transistor M2 are equal, i.e., V14 = V1, Equation
2 can be expressed as the following Equation 3. In practice, according to the first embodiment, since the two transistors
M1 and M2 are adjacent to each other to be influenced almost equally by the process, difference between the threshold
voltages of the two transistors M1 and M2 is negligible, and thereby the threshold voltages become equal.

I OLED=%' (Yoo~ VDATA)2
3)

[0040] Therefore, according to the first embodiment of the present invention, as seen in Equation 3, current g gp
corresponding to the data voltage applied to the data line flows in organic EL device OLED regardless of the threshold
voltage of current driving transistor M1. That is, since transistor M2 compensates for the variation of the threshold voltage
of current driving transistor M1, the current flowing through organic EL device OLED can be controlled minutely to provide
an organic EL display of high gray scale.

[0041] Although transistors M1, M2, M3, and M4 of pixel circuit 112 have been described with PMOS transistors in
the first embodiment of the present invention, the present invention is not limited to this but may use NMOS transistors
or the combination of PMOS and NMOS transistors. Since modification of pixel circuits for these cases can be easily
configured by those who have common knowledge in the fields related to this invention, no detailed description will be
included herein.

[0042] In addition, in the first embodiment of the present invention, transistor M4 is driven by the selection signal of
previous scan line X,,.4 in order to initialize the gate of transistor M1 of pixel circuit 112 to precharge voltage Vp. However,
as shown in Fig. 3B, transistor M4 may be driven by applying a separate reset signal to the gate of transistor M4 without
applying the selection signal of previous scan line X, 4 to the gate thereof.

[0043] Herein, when the data voltages are applied to the data lines, the data voltages may be applied to all data lines
Y, to Yy not at once, but sequentially. In the case wherein the data voltages are applied sequentially, when a data
voltage is applied to data line Y, with scan line X, selected, in data line Y,, the data voltage applied at the time of
selecting previous scan line X, is stored in a parasitic capacitor, and precharge voltage Vp is stored in capacitor C1
of pixel circuit 112.

[0044] In this case, if diode element M2 is turned on by difference between the voltage of the parasitic capacitor and
the voltage of capacitor C1, the charges are redistributed between the parasitic capacitor and capacitor C1 to change
the voltage of capacitor C1. As a result, transistor M2 may not be turned on by difference between the changed voltage
of capacitor C1 and the data voltage applied to data line Y, later, and in this case, a desired voltage is not applied to
capacitor C1 and desired images cannot be obtained.

[0045] To solve the above problem, precharge voltage Vpre is applied to the data line to which the data voltage is not
applied to charge the data line with precharge voltage Vpre, and thereby, transistor M2 cannot be turned on by the
difference between the voltage of capacitor C1 and precharge voltage Vpre. Herein, precharge voltage Vpre is equal
to ’precharge voltage Vp - threshold voltage V1, or further from the data voltage than that, so that transistor M2 is not
turned on. The threshold voltage V1, is negative in case transistor M2 is a PMOS transistor, and threshold voltage
V1h2 is positive in case transistor M2 is an NMOS transistor.

[0046] Now, a method of driving an organic EL display by applying such a precharge voltage Vpre will be described.
[0047] First, referring to Fig. 4 to Fig. 6, an organic EL display and a driving method thereof according to a second
embodiment of the present invention will be described.

[0048] Fig. 4 shows an organic EL display according to a second embodiment of the present invention, and Fig. 5
shows a demultiplexer of the organic EL display according to the second embodiment of the present invention. Fig. 6
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shows a timing diagram of the organic EL display according to the second embodiment of the present invention.
[0049] As shown in Fig. 4, organic EL display 200 according to the second embodiment of the present invention
includes organic EL display panel 210, scan driver 220, data driver 230 and demultiplexer 240.

[0050] The organic EL display according to the second embodiment of the present invention has the same configuration
as that of the first embodiment except for data driver 230 and demultiplexer 240. Pixel circuit 212 of organic EL display
panel 210 includes pixel circuit 112 according to the first embodiment of the present invention and all the pixel circuits
capable of being modified in the first embodiment of the present invention.

[0051] Data driver 230 outputs the data voltages to demultiplexer 240 per R (red), G (green), and B (blue) sequentially
under the control of a controller (not shown). When the number of data lines Y4, Y5, Y3, Y4, Y5, Yg, ..., Y30, Y34, @nd
Y3, is 3n, i.e., data lines Yy, Y,,..,Y3,» transmitting the R data voltages, data lines Y5, Ys,.., Y3, 4 transmitting the G
data voltages, and data line Y3, Yg,.., Y3, transmitting the B data voltages, the number of signal lines D4, D, .., D,
transmitting the data voltages from the data driver to demultiplexer 240 is n in correspondence to each one of R, G and
B data lines.

[0052] In this way, data driver 230 sequentially outputs R, G and B data voltages to signal lines D4, D,, ..., D,, under
the control of the controller.

[0053] As shown in Fig. 5, demultiplexer 240 is supplied with the data voltages per R, G, and B from data driver 230,
and then, it outputs the R, G, and B data voltages to respective data lines sequentially.

[0054] Demultiplexer 240 includes data voltage supplying switching elements MR, MG,, MB4, MR,, MG,, MB,,...,
MR,,, MG,,, and MB,, and precharge voltage supplying switching elements PG,, PB4, PG,, PB,,...., PG,, and PB, com-
posed of PMOS transistors.

[0055] Data lines Y4, Y,, and Y5 are connected to signal line D4 in parallel with each other through the respective
switching elements MR, MG,, and MB,, and data lines Yy, Y5, and Yg are connected to data line D, in parallel with
each other through the respective switching elements MR,, MG,, and MB,. In this way, data lines Y35, Y3,.1, and Y3,
are connected to signal line D,, through the respective switching elements MR,,, MG, and MB,,. In addition, switching
elements PG,, PB4, PG,, PB,, ..., PG, and PB,, are connected between precharge voltage Vpre and data lines Y5, Y3,
Y5, Yeioors Yan.1, @nd Y.

[0056] Data voltage supplying switching elements MR to MR, are connected to switching signal line 241, and transmit
the R data voltages to data lines Yy, Yy,..., Y3,.5 and pixel circuits 212 in response to switching signal Hg applied from
the controller through signals lines 241. Data voltage supplying switching elements MG, to MG, are connected to
switching signal line 243, and apply the G data voltages to data lines Yo, Y, ..., Y3,_4 and pixel circuits 212 in response
to switching signal Hg. In addition, data voltage supplying switching elements MB, to MB,, are connected to switching
signal line 245, and apply the B data voltages to data lines Y3, Yg,..., Y3, and pixel circuits 212 in response to switching
signal Hg.

[0057] In addition, the precharge voltage supplying switching elements PG, to PG, are connected to signal line 242
and transmit precharge voltages Vpre via data lines Y5, Ys,..., Y31 to pixel circuits 212 in response to switching signal
P applied through signal line 242 from the controller. Precharge voltage supplying switching elements PB, to PB,, are
connected to signal line 244 and transmit precharge voltages Vpre via data lines Y3, Yg,..., Y3, to pixel circuits 212 in
response to switching signal Pg.

[0058] Such precharge voltages Vpre must have a value equal to 'precharge voltage Vp - threshold voltage V1, or
a value that is further from the data voltages than that, compared with precharge voltage Vp applied to capacitor C1. In
this way, transistor M2 is not turned on by the difference between voltage Vpre stored in the data line and voltage Vp
stored in capacitor C1.

[0059] In the second embodiment of the present invention, although transistors M1 M2, M3, and M4 of pixel circuit
212; data voltage supplying switching elements MR, MG, MB4, MR,, MG,, MB,,..., MR, MG, and MB,;; and precharge
voltage supplying switching elements PG4, PB4, PG,, PB,,..., PG, and PB, have been described using PMOS transistors,
the present invention is not limited to these but may use NMOS transistors or a combination of PMOS transistors and
NMOS transistors. Since alternative circuit configurations and driving signals in accordance with the teachings of the
present invention will be apparent those skilled in the art, no further detailed description thereof will be included herein.
[0060] Next, referring to Fig. 6, the operation of the organic EL display panel according to the second embodiment of
the present invention will be described.

[0061] As shown in Fig. 6, first, when R data voltages corresponding to pixel circuits 212 connected to scan line X,
are applied from data driver 230, switching elements MR, to MR, and switching elements PG, to PG, and PB, to PB,
are turned on by switching signals Hg, Pg, and Py and then the selection signal for selecting scan line X, is applied. In
this way, pixel circuits 212 connected to scan line X, operate with R data voltages applied to data lines Y4, Yy,..., Y3,.»
and data lines Y5, Y3, Y5, Yg,..., Y3,.4 @and Y5, are precharged to precharge voltages Vpre with the parasitic capacitors.
[0062] Next, when the G data voltages are applied from data driver 230, switching elements MR, to MR, and PG, to
PG, are turned off, and switching elements MG, to MG,, are turned on by switching signals Hr and Pg of high level,
and switching signal Hg of low level. In this way, pixel circuits 212 connected to scan line X, and data lines Y5, Ys,...,
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Y3,.1 operate with the G data voltages applied to those data lines and data lines Y3, Y,...,Y3, are still precharged to
precharge voltages Vpre with the parasitic capacitors.

[0063] Next, when the B data voltages are applied from data driver 230, switching elements MG, to MG, and switching
elements PB, to PB,, are turned off, and switching elements MB, to MB,, are turned on by switching signals HG and Pg
of high level and switching signal Hg of a low signal. In this way, pixel circuits 212 connected to scan line X, and data
lines Y3, Ys,..., Y3, operate with the B data voltages applied to those data lines.

[0064] As in the second embodiment of the present invention where the R, G, and B data voltages are applied
sequentially for the time scan line X, is selected, the data lines Y5, Y3, Y5, Yg,..., Y3,.4, @nd Y3, are precharged to
precharge voltages Vpre during the application of the R data voltages to data lines Y4, Y, ..., Y3,.5. Accordingly, since
transistors M2 are not turned on by the differences between the precharge voltages stored in capacitors C1 and precharge
voltages Vpre, capacitors C1 can be kept with precharge voltages Vp continuously.

[0065] Therefore, the problem previously described does not occur that transistors M2 are not turned on by applied
data voltages due to changed voltages of capacitors C1.

[0066] Although, in the second embodiment of the present invention, it is described that the data voltages are outputted
per R, G, and B sequentially and demultiplexer 240 works as 1:3 DEMUX, the present invention is not limited to this. N
data lines may be formed as one group and the data voltages corresponding to respective groups may be outputted
sequentially. In this way, the demultiplexer works as 1:N DEMUX to distribute the data voltages inputted to the respective
groups to the corresponding the data lines out of the N data lines. Since alternative configurations and driving signals
in accordance with the teachings of the present invention will be apparent those skilled in the art, no further detailed
description thereof will be included herein.

[0067] Next, the case where the data driver is configured by using a shift register will be described.

[0068] First, referring to Fig. 7 and Fig. 8, an organic EL display and a driving method thereof will be described.
[0069] Fig. 7 shows an organic EL display according to a third embodiment of the present invention, and Fig. 8 shows
timing diagrams of the organic EL display according to the third embodiment of the present invention.

[0070] Asshownin Fig. 7, the organic EL display according to the third embodiment of the present invention includes
organic EL display panel 310, scan driver 320, data driver 330, and precharge means 340.

[0071] OrganicEL display panel 310includes aplurality of datalines Y to Y , transmitting the data voltages representing
image signals, a plurality of scan lines X, to X, transmitting selection signals, and a plurality of pixel circuits 312. Pixel
circuits 312 include pixel circuits 112 according to the first embodiment and all the pixel circuits capable of being modified
in the first embodiment of the present invention.

[0072] Scan driver 320 applies the selection signals to scan lines X, to Xy, to control on/off of thin film transistors M3
of pixel circuits 312.

[0073] Data driver 330 includes shift register 332, a plurality of OR gates OR; to ORy, and data voltage switching
elements HSW, to HSWy made of PMOS transistors.

[0074] Shift register 332 outputs control signals H4 to Hy, for controlling on/off of switching elements HSW, to HSW\,
and these signals H, to Hy are inputted to respective OR gates OR; to ORy, together with an OE signal from a controller
(not shown). The OE signal is a control signal for selecting the data lines after the data of image signals Vsig is changed,
and the respective outputs of OR gates OR; to ORy become switching signals for turning on/off switching elements
HSW, to HSW).

[0075] Theimage signals Vsig are sequentially sampled by switching signals S, to Sy, of shift register 332 to be applied
to respective data lines Y4 to Y). In detail, one ends of switching elements HSW, to HSW) are connected to one ends
of data lines Y to Yy, and the other ends of switching elements HSW, to HSW), are connected to image signal lines
334 transmitting image signals Vsig. Switching elements HSW, to HSW\ sequentially apply the image signals to re-
spective data lines Y to Yy, responding to switching signals S; to Sy, respectively.

[0076] Precharge means 340 are connected to the other ends of data lines Y, to Yy and include switching elements
PSW, to PSWy composed of PMOS transistors for precharging. Switching elements PSW, to PSWy apply precharge
voltage Vpre to data lines Y, to Yy at the same time in response to precharge control signal PC from the controller.
Precharge voltage Vpre has a value equal to ‘precharge voltage Vp - threshold voltage V' or a value further from
image signals Vsig than that, compared with precharge voltage Vp applied to capacitors C1.

[0077] In the third embodiment of the present invention, although switching elements HSW, to HSWy and PSW, to
PSW\ are respectively provided at both ends of data lines Y to Yy, they may also be provided at either end of data
lines Y, to Yy.

[0078] In addition, although transistors M1, M2, M3, and M4, switching elements HSW, to HSWy, and switching
elements PSW, to PSW\ have been described to be composed of PMOS transistors, the present invention is not limited
to this but they may be composed of NMOS transistors or both of PMOS and NMOS transistors. Since alternative circuit
configurations and driving signals in accordance with the teachings of the present invention will be apparent those skilled
in the art, no further detailed description thereof will be included herein.

[0079] Referring to Fig. 8, an operation of the organic EL display according to the third embodiment of the present
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invention will be described in the following.

[0080] As shown in Fig. 8, first, switching element HSW, and switching elements PSW, to PSWy are turned on by
switching signal S; and control signals PC of low level, and then the selection signal for selecting scan line X, are
applied. Then, organic EL device OLED of pixel circuit 312 connected to scan line X, and data line Y, is driven with the
data voltage that is sampled from image signal Vsig by switching element HSW,, and data lines Y, to Y\ are precharged
to precharge voltages Vpre by the parasitic capacitors.

[0081] Next, the control signals are inverted to turn off switching elements PSW, to PSW\, and thereby, data lines
Y, to Y\ are floated to be kept with precharge voltage Vpre until the data voltages are applied thereto. Thereafter, shift
register 332 shifts and outputs the selection signal to turn on switching elements HSW, to HSWy sequentially to apply
image signal Vsig to data lines Y, to Yy, and thereby, driving organic EL device OLED.

[0082] In this way, since data lines Y, to Y are kept with precharge voltages Vpre until the data voltages are applied,
transistors M2 are not turned on by differences between precharge voltages Vp stored in capacitors C1 and precharge
voltages Vpre at the time of selecting scan line X,,. Accordingly, capacitors C1 are kept with precharge voltages Vp
continuously. Therefore, the case where transistors M2 are not turned on at the time the data voltages are applied due
to the change of the voltages of capacitors C1, as described before, does not occur.

[0083] However, in case of driving switching elements PSW, to PSW) at the same time with a single signal as in the
third embodiment of the present invention, as the size of the panel and resolution thereof become larger, resistances
of the signal lines and gate capacitances of the thin film transistors are increased accordingly, thereby, increasing RC
delays.

[0084] Since rising time and falling time of precharge control signal PC becomes larger due to such RC delay, the
time difference between the leading edge of switching signal H and the leading edge of the switching signal H, must
become larger. Thus, since pulse widths of switching signals H4 to Hy must be increased, the speed of clock must be
decreased, and in the end, this limits the frequency of data driver 330.

[0085] To solve such problem, switching elements for precharging may be driven respectively, and in the following,
such an embodiment will be described with reference to Figs. 9 and 10.

[0086] Fig. 9 shows an organic EL display according to a fourth embodiment of the present invention, and Fig. 10
shows a timing diagram of the organic EL display according to the fourth embodiment of the present invention.

[0087] Asshownin Fig. 9, the organic EL display according to the fourth embodiment of the present invention includes
organic EL display panel 410, scan driver 420, data driver 430, and precharge means 440.

[0088] Organic EL display panel 410 and scan driver 420 of the fourth embodiment are the same as organic EL display
panel 310 and scan driver 320 of the third embodiment, and pixel circuits 412 of organic EL display panel 410 include
the pixel circuits according to the first embodiment and all the pixel circuits capable of being modified in the first embod-
iment of the present invention.

[0089] Data driver 430 includes shift register 432, switching elements for data voltage HSW, to HSW,, and OR gate
OR; to ORy.

[0090] Shift register outputs control signals H, to Hy, for controlling switching elements HSW, to HSW sequentially,
and these control signals are inputted to respective OR gates OR, to ORy, together with an OE signal from a controller
(not shown). Respective outputs of OR gates OR, to ORy become switching signals S to Sy, for turning on/off switching
elements HSW, to HSW,.

[0091] Image signals Vsig are sampled sequentially by the switching signals of shift register 432 to be applied to
respective data lines Y to Y. In detail, one ends of data lines Y, to Yy are respectively connected to one ends of
switching elements HSW, to HSW\, and the other ends of switching elements HSW, to HSWy are respectively connected
to image signal line 434 for transmitting image signals Vsig. Switching elements HSW, to HSW sequentially transmit
the image signals to respective data lines Y, to Yy in response to switching signals S, to Sy.

[0092] Precharge means 440 include switching elements for precharging PSW, to PSWy and a plurality of precharge
control signal generators 442.

[0093] Precharge control signal generators 442 respectively receive control signals H, to Hy_; from shift register 432
and previous precharge control signals P, to Py_4 to generate precharge control signals P, to Py. Precharge control
signal P, is a signal always high. Precharge control signal generators 442 are composed of AND gates in the fourth
embodiment of the present invention.

[0094] Switching elements PSW, to PSWy, transmit precharge voltages Vpre to data lines Y, to Yy in response to
precharge control signals P, to Py. Such precharge control signal Vpre is equal to ’precharge voltage Vp - threshold
voltage V' or further from voltage Vsig than that, compared with the precharge voltage applied to capacitor C1.
[0095] Now, the operation of the organic EL display according to the fourth embodiment of the present invention will
be described with reference to Fig. 10.

[0096] As shown in Fig. 10, precharge control signals P, to P become low level by control signal H; of low level,
control signal H, to Hy, of high level, and control signal P, of high level. Switching elements HSW, and switching elements
PSW, to PSWy are turned on by these signals and the selection signal for selecting scan line X, is applied. Then,



10

15

20

25

30

35

40

45

50

55

EP 1 347 436 B1

organic EL device OLED of pixel circuit 412 connected to scan line X, and data line Y are driven by the data voltage
sampled by switching element HSW,, and data lines Y, to Y\, are precharged to precharge voltages Vpre by the parasitic
capacitors.

[0097] Next, when control signal Hy becomes high level and control signal H, becomes low level by shift register 432,
control signal P, becomes high level, and control signals P5 to P are kept with low level continuously. Switching element
PSW, is turned off, and switching element HSW, is turned on by such signals to transmit the data voltage to data line
Y5, and switching elements PSW; to PSW\ are turned on continuously to transmit the precharge voltages to data lines
Y;3to Yy.

[0098] As above, switching elements HSW, to HSW\, are sequentially turned on, and switching elements PSW, to
PSW\ are sequentially turned off, thereby, applying the data voltages to data lines Y, to Yy, and the data lines are
charged to precharge voltage Vpre until the data voltages are applied to them.

[0099] In this way, since data lines Y, to Y\ are kept with precharge voltages Vpre until the data voltages sampled
from image signal Vsig are applied thereto, transistor M2 is not turned on by difference between precharge voltage Vp
stored in capacitor C1 at the time scan line X, 4 is selected and precharge voltage Vpre, and thus, capacitor C1 can be
kept with precharge voltage Vp.

[0100] Therefore, the case where transistors M2 are not turned on at the time the data voltages are applied due to
the change of the voltages of capacitors C1, as described before, does not occur.

[0101] Meanwhile, as shown in Fig. 11, when shift register 432 which outputs partially overlapped control signals H;,
to Hy is used, the problem described above may occur. That is, data line Y, is connected to the image signal line that
transmits image signal Vsig, by control signal H,, while the data are written to data line Y4. In this case, when image
signal Vsig becomes a value corresponding to data line Y, and data line Y has to be written on, the data written to data
line Y, for the time data line Y is written on may cause a problem that transistor M2 is not turned on as described above.
[0102] Embodiments of the case that shift register 432 which outputs partially overlapped control signals H, to Hy is
used will be described in detail with reference to Figs. 11 to 13.

[0103] Fig. 11 is a timing diagram of organic EL displays according to a fifth and a sixth embodiment of the present
invention. Figs. 12 and 13 are diagrams to illustrate precharge control signal generators in the organic EL displays
according to the fifth and the sixth embodiments of the present invention.

[0104] Accordingly, when precharge control signal generators 442 as shown in Fig. 12 generate precharge control
signals P4 to Py precharge control signals are generated as shown in Fig. 11 in the fifth embodiment of the present
invention. Now, precharge control signal generator 442 for generating precharge control signal P,, applied to data line
Y, will be described.

[0105] Precharge control signal generator 442 for generating precharge control signal P, includes an inverter, an OR
gate, and an AND gate. The OR gate receives a signal that the inverter outputs in response to control signal H.1
corresponding to the next data line Y,,,4 and a control signal corresponding to the present data line Y,,. Output of the
OR gate and previous precharge control signal P,,_; are inputted together to the AND gate to generate precharge control
signal P,,.

[0106] Precharge control signals P4 to Py generated as above are as shown in Fig. 11. For example, while the
corresponding data voltage is applied to data line Y by control signal H,, a time interval that switching element HSW,
is turned on by control signal H, of low level is generated. In this case, until image signal Vsig becomes a value
corresponding to data line Y5, switching element PSW, may be turned on by precharge control signal P, according to
the fifth embodiment to transmit precharge voltage Vpre.

[0107] As above, in case precharge voltage Vpre is applied to data line Y, in the interval that switching elements
HSW, and PSW, are turned on, precharge voltage Vpre has to be set so that the voltage applied to data line Y, and
determined by image signal Vsig and precharge voltage Vpre is equal to 'precharge voltage Vp - threshold voltage V1.’
or further from image signal Vsig than that.

[0108] According to such fifth embodiment, the driving voltages of switching elements PSW, and HSW, may increase
as the difference between precharge voltage Vpre and image signal Vsig increases. When the driving voltages are
increased, there is a problem that power consumption is also increased.

[0109] Therefore, a shift register whose outputs do not overlap each other is configured in a sixth embodiment by
adjusting outputs of the shift register in the fifth embodiment.

[0110] As shown in Fig. 13, in case switching elements HSW, to HSW, are PMOS transistors, the shift register whose
outputs do not overlap may be provided by an OR operation of the two adjacent outputs of shift register 432 with OR gates.
[0111] For example, the result of performing an OR-operation of outputs Hy and H, of shift register 432 is made to
be new output H,". That is, when both of two outputs H; and H, are low levels, output H;’ of the OR gate becomes low
level, and also, when both of outputs H, and Hj are low levels, output H,’ becomes low level, and thereby, it is possible
to form a shift register without overlapping the outputs.

[0112] Although the switching elements have been described with using PMOS transistors in the first to the sixth
embodiments, the present invention is not limited to this but may use NMOS transistors, CMOS transistors, or a com-
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bination thereof. Since alternative circuit configurations and driving signals in accordance with the teachings of the
present invention will be apparent those skilled in the art, no further detailed description thereof will be included herein.
[0113] Inaddition, as shownin Fig. 3B, also in the second to the sixth embodiments of the present invention, a separate
reset signal is applied to the gate of transistor M4 to drive it to charge capacitor C1 of pixel circuit 112 with precharge
voltage Vp.

[0114] According to the present invention as described above, by applying precharge voltages Vpre to the data lines
before the data voltages are applied thereto, it is possible to prevent the charge redistribution of capacitors C1 that is
generated due to turning on of the switching elements with precharge voltage Vp charged in capacitors C1 of the pixel
circuits when the previous scan line is selected and the previous data voltages stored in the parasitic capacitors of the
data lines. Therefore, it is possible to solve the problem of poor images caused by the charge redistribution of capacitors
C1.

[0115] In addition, although the pixel circuits with four transistors have been described as an example in the embod-
iments of the present invention, the present invention is not limited to this but is applicable to all of the pixel circuits that
precharge voltages Vp are applied to. Furthermore, although the organic EL display has been described as an example
in the embodiments of the present invention, the present invention is not limited to this but is applicable to all of the
displays applying precharge voltages Vp to capacitors C1 provided in the pixel circuits. In other words, in case the pixel
circuits of the displays include transistors driven by the signals applied through the gate lines and the data lines and
transistors for applying precharge voltages Vp, it is possible to improve the poor images by applying precharge voltages
Vpre to the data lines, as described in the embodiments of the present invention.

[0116] The various embodiments of the present invention have been defined in the appended claims.

[0117] Where technical features mentioned in any claim are followed by reference signs. those reference signs have
been included for the sole purpose of increasing the intelligibility of the claims and accordingly, such reference signs do
not have any limiting effect on the scope of each element identified by way of example by such reference signs.

Claims
1. An OLED display comprising:

a plurality of data lines transmitting data voltages representing image signals;

a plurality of scan lines transmitting selection signals;

a plurality of pixel circuits provided in pixel areas, each pixel area being defined by two adjacent data lines and
two adjacent scan lines, each pixel circuit having first switching elements responding to the selection signals
applied to the scan lines to transmit the data voltages applied to the data lines, first thin film transistors supplying
currents to lighting emitting devices in correspondence to the data voltages inputted to gates thereof through
the first switching elements, capacitors for maintaining the data voltages said OLED display being characterised
in that said pixel circuit further comprises second switching elements applying first precharge voltages to the
capacitors of the pixels of a predetermined scan line in response to control signals while the selection signal is
applied to the previous scan line of said predetermined scan line

and said OLED display comprising a data driver adapted to divide the data lines into a plurality of groups and
to selectively apply the corresponding data voltages to the respective groups, the group including at least one
data line; and a precharge means adapted to second precharge voltages to the data lines of at least one group
before the selection signal for selecting said scan line is applied and adapted to stop the application of the
second precharge voltages when the corresponding data voltages are applied to the groups.

2. Thedisplay of claim 1, wherein the pixel circuits include second thin film transistors of which the gates are connected
to the gates of the first thin film transistors and that are diode-connected between the first switching elements and
the second switching elements, and wherein the second precharge voltage has a value equal to 'the first-precharge
voltage - threshold voltage of the second thin film transistor’ or a value further from the data voltage.

3. The display of claim 1, wherein the control signals are selection signals applied to a previous scan line.

4. The display of claim 1, wherein the control signals are separate reset signals.

5. The display of claim 1, wherein the second precharge voltages have constant values.

6. The display of claim 1, wherein the data driver divides the data lines into a plurality of groups to selectively apply
the data voltages to the respective groups by group unit; and
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the precharge means includes a demultiplexer applying the data voltages selectively applied from the data driver
to corresponding data lines and applying second precharge voltages to the data lines of at least one group out of
the groups before the selection signals for selecting a scan line are applied to the scan line.

The display of claim 6, wherein the demultiplexer includes:

a plurality of third switching elements, each connected to the data line, and turned on when data voltage
corresponding to the connected data line is applied; and

a plurality of fourth switching elements, each connected between signal for the second precharge voltage and
data line of at least one group, and turned on before the selection signal is applied to the scan line connected
to the pixel circuit and turned off when the corresponding data voltage is applied to the connected data line.

The display of claim 7, wherein the data driver divides the data lines into three groups to which the data voltages
corresponding to first to third colors are applied, thereby outputs the data voltages corresponding to the first to the
third colors sequentially, and
wherein the plurality of fourth switching elements are connected to the data lines corresponding to at least one color
of the first to the third colors.

The display of claim 1, wherein the data driver applies the data voltages to the data lines sequentially; and

the precharge means applies second precharge voltages to the data lines before the selection signals for selecting
a scan line are applied to the scan line and stops the application of the second precharge voltages simultaneously
when the data voltage is applied to any one of the data lines to which the precharge voltages are applied.

The display of claim 9, wherein the data driver includes:

a plurality of third switching elements, each connected between at least one signal line transmitting image
signals representing the data voltages and the data lines, to perform switching operations when the image
signals have values corresponding to the data lines; and

a shift register sequentially outputting a plurality of switching signals for driving the third switching elements,
respectively,

wherein the precharge means includes a plurality of fourth switching elements connected between a second
signal line for transmitting the second precharge voltages and the data lines, and turned on simultaneously
before the selection signals for selectin a scan line are applied to the scan line connected to the pixel circuits
and turned off simultaneously when the data voltage is applied to any one of the connected data lines.

The display of claim 10, wherein the fourth switching elements are connected to at least second to last data lines
of the data lines, respectively.

The display of claim 10, wherein, when both of two adjacent outputs of the shift register have levels for driving the
third switching elements, the switching signals are changed into levels for driving the third switching elements.

The display of claim 1, wherein the data driver applies the data voltages to the data lines sequentially; and

the precharge means applies the second precharge voltages to the data lines before the selection signals for
selecting scan lines are applied to the scan lines connected to the pixel circuits, and sequentially stops the application
of the second precharge voltages to the respective data lines before the data voltages are applied to the respective
data lines.

The display of claim 13, wherein the data driver includes a plurality of third switching elements connected between
at least one first signal line for transmitting image signals representing data voltages and the data lines, to perform
switching operations when the image signals have values corresponding to the data lines; and a shift register
sequentially outputting a plurality of switching signals for driving the third switching elements, respectively,
wherein, the precharge means includes a plurality of fourth switching elements connected between a second signal
line for transmitting the precharge voltages and the data lines; and a plurality of precharge control signal generators
receiving precharge control signals for driving the fourth switching elements connected to the previous data lines
and the switching signals for driving the third switching elements connected to the previous data lines, and generating
precharge control signals for driving the fourth switching elements connected to the present data lines.

The display of claim 14, wherein the precharge control signal generators are composed of AND gates receiving the
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switching signals for driving the third switching elements connected to the previous data lines and the precharge
control signals for driving the fourth switching elements connected to the previous data lines.

The display of claim 14, wherein the precharge control signal generators generate precharge control signals for
turning off the fourth switching elements connected to the present data lines when switching signals for turning on
the third switching elements connected to next data lines are applied.

The display of claim 16, wherein the precharge control signal generators include OR gates receiving inverted values
of switching signals for driving the third switching elements connected to next data lines and switching signals for
driving the third switching elements connected to the present data lines as inputs; and AND gates receiving outputs
of the OR gates and previous precharge control signals as inputs,

wherein the outputs of the AND gates become precharge control signals.

The display of claim 14, wherein, when both of the two adjacent outputs of the shift register have levels for driving
the third switching elements, the switching signals are changed into levels for driving the third switching elements.

A method of driving an OLED display comprising a plurality of data lines transmitting data voltages; a plurality of
scan lines transmitting selection signals; and a plurality of pixel circuits provided in pixel areas each pixel area being
defined by two adjacent data lines and two adjacent scan lines, and having first thin film transistors supplying currents
to lighting emitting devices and capacitors for maintaining the data voltages, the method being characterised by
the step of

(a) precharging the capacitor of the pixel circuit connected to i-th scan line with the first precharge voltage while
selection signal is applied to (i-1)th scan line:

(b) applying second precharge voltages to the data lines before selection signal is applied to the i-th scan line; and
(c) stopping application of the second precharge voltage when the data voltages are applied to the data lines
to which the second precharge voltages have been applied, applying corresponding data voltages to the re-
spective groups of the data lines which consist of at least one data line.

The method of claim 19, wherein, in the step (b), the precharge voltages are applied to the data lines at the same time.

The method of claim 19, wherein, in the step (b), the second precharge voltages are applied to the data lines
sequentially.

The method of claim 19, wherein, in the step (c), application of the second precharge voltages is stopped for all
data lines before data voltages are applied to any one of groups to which the second precharge voltages have been
applied.

The method of claim 19, wherein, in the step (c), before data voltages are sequentially applied to groups to which
the second precharge voltages have been applied, applications of the second precharge voltages to the respective
groups are stopped sequentially.

The method of claim 19, wherein the second precharge voltages have constant values.

The method of claim 19, wherein each of the pixel circuits includes a switching element connected between the
capacitor and the first precharge voltage,

wherein, in the step (a), the switching elements are driven by selection signal applied to (i-1)-th scan line to charge
the capacitors with the first precharge voltages.

The method of claim 19, wherein each of the pixel circuits includes a switching element connected between the
capacitor and the first precharge voltage,
wherein, in the step (a), the capacitors are charged with the first precharge voltages by separate reset signals.

Patentanspriiche
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Eine OLED-Anzeige, die Folgendes umfasst:
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eine Vielzahl von Datenleitungen, die Datenspannungen ubertragen, welche Bildsignale darstellen,

eine Vielzahl von Abtastleitungen, die Wahlsignale tbertragen,

eine Vielzahl von Pixel-Schaltungen, die in Pixelbereichen bereitgestellt sind, wobei jeder Pixelbereich durch
zwei benachbarte Datenleitungen und zwei benachbarte Abtastleitungen bestimmt wird und jede Pixel-Schal-
tung erste Schaltelemente hat, die auf die Wahlsignale antworten, welche an die Abtastleitungen angelegt
werden, um die Datenspannungen zu Ubertragen, die an die Datenleitungen angelegt werden, wobei erste
Diinnschichttransistoren Strdme an Beleuchtungs-Emittierende-Voxrichtungen zufiihren, entsprechend den
Datenspannungen, die in Gates davon durch die ersten Schaltelemente eingegeben werden,

Kondensatoren zur Aufrechterhaltung der Datenspannungen,

wobei die OLED-Anzeige dadurch gekennzeichnetist, dass die Pixel-Schaltung weiter zweite Schaltelemente
umfasst, die erste Vorladespannungen an die Kondensatoren der Pixel einer vordefinierten Abtastleitung als
Reaktion auf Steuersignale anlegen, wahrend das Wabhlsignal an die Abtastleitung angelegt wird, die der vor-
definierten Abtastleitung vorangeht,

und wobei die OLED-Anzeige weiter einen Datentreiber umfasst, der ausgebildet ist, um die Datenleitungen in
eine Vielzahl von Gruppen zu unterteilen und um die entsprechenden Datenspannungen selektiv an die jewei-
ligen Gruppen anzulegen, wobei die Gruppe mindestens eine Datenleitung einschliefft, und ein Vorlademittel,
das ausgebildet ist, um zweite Vorladespannungen an die Datenleitungen mindestens einer Gruppe anzulegen,
bevor das Wahlsignal zur Auswahl der Abtastleitung angelegt wird, und das ausgebildet, um das Anlegen der
zweiten Vorladespannungen abzubrechen, wenn die entsprechenden Datenspannungen an die Gruppen an-
gelegt werden.

Die Anzeige gemal Anspruch 1, wobei die Pixel-Schaltungen zweite Diinnschichttransistoren einschlieRen, deren
Gates mit den Gates der ersten Diinnschichttransistoren verbunden sind und die als Diode zwischen den ersten
Schaltelementen und den zweiten Schaltelementen geschaltet sind und wobei die zweite Vorladespannung einen
Wert gleich der "ersten Vorladespannung - Schwellenspannung des zweiten Dlnnschichttransistors" oder einen
Wert weiter entfernt von der Datenspannung hat.

Die Anzeige gemal Anspruch 1, wobei die Steuersignale Wahlsignale sind, die an eine vorhergehende Abtastleitung
angelegt werden.

Die Anzeige gemaR Anspruch 1, wobei die Steuersignale separate Riicksetzsignale sind.
Die Anzeige gemaR Anspruch 1, wobei die zweiten Vorladespannungen konstante Werte haben.

Die Anzeige gemaR Anspruch 1, wobei der Datentreiber die Datenleitungen in eine Vielzahl von Gruppen unterteilt,
um die Datenspannungen selektiv an die jeweiligen Gruppen je Gruppeneinheit anzulegen, und

das Vorlademittel einen Demultiplexer einschlieRt, der die Datenspannungen, die vom Datentreiber selektiv an
entsprechende Datenleitungen angelegt werden, anlegt und zweite Vorladespannungen an die Datenleitungen
mindestens einer Gruppe der Gruppen anlegt, bevor die Wahlsignale zur Auswahl einer Abtastleitung an die Ab-
tastleitung angelegt werden.

Die Anzeige gemaR Anspruch 6, wobei der Demultiplexer Folgendes einschlief3t:

eine Vielzahl dritter Schaltelemente, die jeweils mit der Datenleitung verbunden sind, und eingeschaltet werden,
wenn die Datenspannung, die der verbundenen Datenleitung entspricht, angelegt wird, und

eine Vielzahl vierter Schaltelemente, die jeweils zwischen dem Signal fiir die zweite Vorladespannung und der
Datenleitung mindestens einer Gruppe verbunden sind, und eingeschaltet werden, bevor das Wahlsignal an
die mit der Pixel-Schaltung verbundene Abtastleitung angelegt wird, und ausgeschaltet werden, wenn die
entsprechende Datenspannung an die verbundene Datenleitung angelegt wird.

Die Anzeige gemafy Anspruch 7, wobei der Datentreiber die Datenleitungen in drei Gruppen unterteilt, an welche
die Datenspannungen, die ersten bis dritten Farben entsprechen, angelegt werden, wobei dabei die Datenspan-
nungen nacheinander ausgegeben werden, die den ersten bis dritten Farben entsprechen, und

wobei die Vielzahl vierter Schaltelemente mit den Datenleitungen verbunden ist, die mindestens einer Farbe der
ersten bis dritten Farbe entsprechen.

Die Anzeige gemaf Anspruch 1, wobei der Datentreiber die Datenspannungen nacheinander an die Datenleitungen
anlegt, und
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das Vorlademittel zweite Vorladespannungen an die Datenleitungen anlegt, bevor die Wahlisignale zur Auswahl
einer Abtastleitung an die Abtastleitung angelegt werden, und das Anlegen der zweiten Vorladespannungen gleich-
zeitig beendet, wenn die Datenspannung an eine beliebige der Datenleitungen angelegt wird, an die die Vorlade-
spannungen angelegt werden.

Die Anzeige gemaR Anspruch 9, wobei der Datentreiber Folgendes einschlief3t:

eine Vielzahl dritter Schaltelemente, die jeweils zwischen mindestens einer Signalleitung verbunden sind, wobei
Bildsignale gesendet werden, welche die Datenspannungen darstellen, und den Datenleitungen, zur Durch-
fihrung von Schaltvorgadngen, wenn die Bildsignale Werte haben, die den Datenleitungen entsprechen, und
ein Schieberegister, das nacheinander eine Vielzahl von Schaltsignalen jeweils zum Ansteuern der dritten
Schaltelemente ausgibt, wobei das Vorlademittel eine Vielzahl vierter Schaltelemente einschliel3t, die zwischen
einer zweiten Signalleitung zur Ubertragung der zweiten Vorladespannungen und den Datenleitungen verbun-
den sind und gleichzeitig eingeschaltet werden, bevor die Wahlsignale zur Auswahl einer Abtastleitung an die
Abtastleitung angelegt werden, die mit den Pixel-Schaltungen verbunden ist, und gleichzeitig ausgeschaltet
werden, wenn die Datenspannung an irgendeine der verbundenen Datenleitungen angelegt wird.

Die Anzeige gemal Anspruch 10, wobei die vierten Schaltelemente jeweils mit mindestens der zweiten bis letzten
der Datenleitungen verbunden sind.

Die Anzeige gemaf Anspruch 10, wobei, wenn beide der benachbarten Ausgaben des Schieberegisters Pegel zum
Ansteuern der dritten Schaltelemente haben, die Schaltsignale auf Pegel zum Ansteuern der dritten Schaltelemente
verandert werden.

Die Anzeige gemal Anspruch 1, wobei der Datentreiber die Datenspannungen nacheinander an die Datenleitungen
anlegt; und

das Vorlademittel die zweiten Vorladespannungen an die Datenleitungen anlegt, bevor die Wahlsignale zur Auswahl
der Abtastleitungen an die mit den Pixel-Schaltungen verbundenen Abtastleitungen angelegt werden, und das
Anlegen der zweiten Vorladespannungen an die jeweiligen Datenleitungen stoppt, bevor die Datenspannungen an
die jeweiligen Datenleitungen angelegt werden.

Die Anzeige gemaR Anspruch 13, wobei der Datentreiber eine Vielzahl dritter Schaltelemente einschlieRt, die zwi-
schen mindestens einer ersten Signalleitung zur Ubertragung von Bildsignalen, welche Datenspannungen darstel-
len, und den Datenleitungen verbunden sind, um Schaltvorgénge durchzuflihren, wenn die Bildsignale Werte haben,
die den Datenleitungen entsprechen, und ein Schieberegister, das sequentiell eine Vielzahl von Schaltsignalen,
um die dritten Schaltelemente jeweils anzusteuern, ausgibt,

wobei das Vorlademittel eine Vielzahl vierter Schaltelemente einschlief3t, die zwischen einer zweiten Signalleitung)
zur Ubertragung der Vorladespannungen und den Datenleitungen verbunden ist, und eine Vielzahl von Vorlade-
Steuersignalgebern, die Vorlade-Steuersignale zum Ansteuern der vierten Schaltelemente empfangen, die mit den
vorhergehenden Datenleitungen verbunden sind, und die Schaltsignale zum Ansteuern der dritten Schaltelemente,
die mit den vorhergehenden Datenleitungen verbunden sind, und zum Erzeugen von Vorlade-Steuersignalen zum
Ansteuern der vierten Schaltelemente, die mit den gegenwartigen Datenleitungen verbunden sind.

Die Anzeige gemaR Anspruch 14, wobei die Vorlade-Steuersignalgeber aus UND-Gliedern bestehen, die die Steu-
ersignale zum Ansteuern der dritten Schaltelemente empfangen, welche mit den vorhergehenden Datenleitungen
und den Vorlade-Steuersignalen verbunden sind, um die vierten Schaltelemente anzutreiben, die mit den vorher-
gehenden Datenleitungen verbunden sind.

Die Anzeige gemal anspruch 14, wobei die Vorlade-Steuersignalgeber Vorlade-Steuersignale erzeugen, um die
vierten Schaltelemente auszuschalten, die mit den gegenwartigen Datenleitungen verbunden sind, wenn Schaltsi-
gnale zum Einschalten der dritten Schaltelemente, die mit den nachsten Datenleitungen verbunden sind, angelegt
werden.

Die Anzeige gemaf Anspruch 16, wobei die Vorlade-Steuersignalgeber ODER-Glieder einschlieRen, die Kehrwerte
von Schaltsignalen zum Ansteuern der dritten Schaltelemente als Eingaben empfangen, die mit nadchsten Daten-
leitungen verbunden sind, und Schaltsignale zum Ansteuern der dritten Schaltelemente, die mit den gegenwartigen
Datenleitungen verbunden sind; und UND-Glieder, die Ausgaben der ODER-Glieder und friihere Vorlade-Steuer-
signale als Eingaben empfangen;

14



10

15

20

25

30

35

40

45

50

55

18.

19.

20.

21.

22,

23.

24,

25,

26.

EP 1 347 436 B1
wobei die Ausgaben der UND-Glieder zu Vorlade-Steuersignalen werden.

Die Anzeige gemaf Anspruch 14, wobei, wenn beide der zwei benachbarten Ausgaben des Schieberegisters Pegel
zum Ansteuern der dritten Schaltelemente haben, die Schaltsignale auf Pegel zum Ansteuern der dritten Schaltele-
mente verandert werden.

Ein Verfahren zum Ansteuern einer OLED-Anzeige, die eine Vielzahl von Datenleitungen zur Ubertragung von
Datenspannungen umfasst, eine Vielzahl von Abtastleitungen, die Wahlsignale Ubertragen, und eine Vielzahl von
Pixel-Schaltungen, die in Pixelbereichen bereitgestellt werden, wobei jeder Pixelbereich durch zwei benachbarte
Datenleitungen und zwei benachbarte Abtastleitungen bestimmt wird, und mit ersten Diinnschichttransistoren, die
Stréme an Beleuchtungs-Emittierende-Vorrichtungen liefern, und Kondensatoren zur Aufrechterhaltung der Daten-
spannungen, wobei das Verfahren gekennzeichnet ist durch den Schritt des

(a) Vorladens des Kondensators der Pixel-Schaltung, der mit der i-ten Abtastleitung verbunden ist, mit der
ersten Vorladespannung, wahrend das Wahisignal an die (i-1)-te Abtastleitung angelegt wird,

(b) Anlegens der zweiten Vorladespannungen an die Datenleitungen, bevor das Wahlsignal an die i-te Abtast-
leitung angelegt wird, und

(c) Beendens des Anlegens der zweiten Vorladespannung, wenn die Datenspannungen an die Datenleitungen
angelegt werden, an welche die zweiten Vorladespannungen angelegt wurden, wobei entsprechende Daten-
spannungen an die jeweiligen Gruppen der Datenleitungen angelegt werden, die aus mindestens einer Daten-
leitung bestehen.

Das Verfahren gemafR Anspruch 19, wobei in Schritt (b) die Vorladespannungen gleichzeitig an die Datenleitungen
angelegt werden.

Das Verfahren gemaR Anspruch 19, wobei in Schritt (b) die zweiten Vorladespannungen nacheinander an die
Datenleitungen angelegt werden.

Das Verfahren gemal Anspruch 19, wobei in Schritt (c) das Anlegen der zweiten Vorladespannungen flr alle
Datenleitungen gestoppt wird, bevor Datenspannungen an irgendeine der Gruppen angelegt werden, an welche
die zweiten Vorladespannungen angelegt wurden.

Das Verfahren gemafl Anspruch 19, wobei in Schritt (c), bevor Datenspannungen nacheinander an Gruppen an-
gelegt werden, an welche die zweiten Vorladespannungen angelegt wurden, das Anlegen der zweiten Vorlades-
pannungen an die jeweiligen Gruppen sequentiell gestoppt wird.

Das Verfahren gemaf Anspruch 19, wobei die zweiten Vorladespannungen konstante Werte haben.

Das Verfahren geméaf Anspruch 19, wobei jeder der Pixel-Schaltungen ein Schaltelement einschlieRt, das zwischen
dem Kondensator und der ersten Vorladespannung verbunden ist,

wobei in Schritt (a) die Schaltelemente von einem Wahlsignal angesteuert werden, das an die (i-1)-te Abtastleitung
angelegt wird, um die Kondensatoren mit den ersten Vorladespannungen aufzuladen.

Das Verfahren gemaR Anspruch 19, wobei jeder der Pixel-Schaltung ein Schaltelement einschlief’t, das zwischen
dem Kondensator und der ersten Vorladespannung verbunden ist,

wobei in Schritt (a) die Kondensatoren durch separate Riicksetzsignale mit den ersten Vorladespannungen aufge-
laden werden.

Revendications

1.

Afficheur OLED, comprenant :

une pluralité de lignes de données transmettant des tensions de données représentant des signaux d’'image ;
une pluralité de lignes de balayage transmettant des signaux de sélection ;

une pluralité de circuits a pixel, prévus dans des zones a pixel, chaque zone a pixel étant définie par deux
lignes de données adjacentes et deux lignes de balayage adjacentes, chaque circuit a pixel comprenant des
premiers éléments de commutation répondant aux signaux de sélection appliqués aux lignes de balayage, pour
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transmettre les tensions de données appliquées aux lignes de données, des premiers transistors a film mince,
fournissant des courants a des dispositifs photoémetteurs, en correspondance avec les tensions de données
introduites a des grilles de ceux-ci, parles premiers éléments de commutation, des condensateurs pour maintenir
les tensions de données, ledit afficheur OLED étant caractérisé en ce que ledit circuit a pixel comprend en
outre des deuxiemes éléments de commutation, appliquant des premiéres tensions de précharge aux conden-
sateurs des pixels d’une ligne de balayage prédéterminée, en réponse a des signaux de commande, tandis
que le signal de sélection est appliqué a la ligne de balayage précédente de ladite ligne de balayage
prédéterminée ;

et ledit afficheur OLED comprenant en outre :

un pilote de données, adapté pour diviser les lignes de données en une pluralité de groupes et appliquer
sélectivement les tensions de données correspondantes aux groupes respectifs, le groupe comprenant au
moins une ligne de données ; et des moyens de précharge, adaptés pour appliquer des deuxiémes tensions
de précharge aux lignes de données d’au moins un groupe, avant que le signal de sélection pour sélectionner
ladite ligne de balayage soit appliqué, et adaptés pour stopper I'application des deuxiémes tensions de pré-
charge, lorsque les tensions de données correspondantes sont appliquées aux groupes.

Afficheur selon la revendication 1, dans lequel les circuits a pixel comprennent des deuxiémes transistors a film
mince, dont les grilles sont connectées aux grilles des premiers transistors a film mince et connectés, par des
diodes, entre les premiers éléments de commutation et les deuxiémes éléments de commutation, et dans lequel la
deuxieme tension de précharge présente une valeur égale a 'la premiéere tension de précharge - la tension de seulil
du deuxieme transistor a film mince’ ou une valeur plus éloignée de la tension de données.

Afficheur selon la revendication 1, dans lequel les signaux de commande sont des signaux de sélection appliqués
a une ligne de balayage précédente.

Afficheur selon la revendication 1, dans lequel les signaux de commande sont des signaux de remise a I'état initial
séparés.

Afficheur selon la revendication 1, dans lequel les deuxiémes tensions de précharge ont des valeurs constantes.

Afficheur selon la revendication 1, dans lequel le pilote de données divise les lignes de données en une pluralité
de groupes, de maniére a appliquer sélectivement les tensions de données aux groupes respectifs, par unité de
groupe ; et

les moyens de précharge comprennent un démultiplexeur, appliquant les tensions de données sélectivement ap-
pliquées a partir du pilote de données a des lignes de données correspondantes et appliquant des deuxiémes
tensions de précharge aux lignes de données d’au moins un groupe parmi les groupes, avant que les signaux de
sélection, pour sélectionner une ligne de balayage, soient appliqués a la ligne de balayage.

Afficheur selon la revendication 6, dans lequel le démultiplexeur comprend :

une pluralité de troisiemes éléments de commutation, chacun connecté a la ligne de données, et mis en service
lorsque la tension de données correspondant a la ligne de données connectée est appliquée ; et

une pluralité de quatriémes éléments de commutation, chacun connecté entre le signal pour la deuxiéme tension
de précharge et la ligne de données d’au moins un groupe, et mis en service avant que le signal de sélection
soit appliqué a la ligne de balayage connectée au circuit a pixel et mis hors service lorsque la tension de données
correspondante est appliquée a la ligne de données connectée.

Afficheur selon la revendication 7, dans lequel le pilote de données divise les lignes de données en trois groupes,
auxquels les tensions de données correspondant aux premiére a troisiéme couleurs sont appliquées, en produisant
ainsi les tensions de données correspondant aux premiére a troisieme couleurs séquentiellement, et

dans lequel la pluralité de quatriémes éléments de commutation sont connectés aux lignes de données correspon-
dant a au moins une couleur des premiere a troisiéme couleurs.

Afficheur selon la revendication 1, dans lequel le pilote de données applique les tensions de données aux lignes
de données séquentiellement ; et

les moyens de précharge appliquent des deuxiémes tensions de précharge aux lignes de données, avant que les
signaux de sélection, pour sélectionner une ligne de balayage, soient appliqués a la ligne de balayage, et stoppent
I'application des deuxiémes tensions de précharge simultanément, lorsque la tension de données est appliquée a
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I'une quelconque des lignes de données auxquelles les tensions de précharge sont appliquées.
Afficheur selon la revendication 9, dans lequel le pilote de données comprend :

une pluralité de troisieme éléments de commutation, chacun connecté entre au moins une ligne de signal,
transmettant des signaux d’'image représentantles tensions de données et les lignes de données, pour accomplir
des opérations de commutation lorsque les signaux d’image ont des valeurs correspondant aux lignes de
données ; et

un registre a décalage, fournissant en sortie, séquentiellement, une pluralité de signaux de commutation pour
commander les troisiémes éléments de commutation, respectivement,

dans lequel les moyens de précharge comprennent une pluralité de quatriémes éléments de commutation,
connectés entre une deuxiéme ligne de signal pour transmettre les deuxiemes tentions de précharge et les
lignes de données, et mis en service simultanément avant que les signaux de sélection, pour sélectionner une
ligne de balayage, soient appliqués a la ligne de balayage connectée aux circuits a pixel, et mis hors service
simultanément, lorsque la tension de données est appliquée a I'une quelconque des lignes de données con-
nectées.

Afficheur selon la revendication 10, dans lequel les quatriemes éléments de commutation sont connectés a au
moins des secondes a dernieres lignes de données des lignes de données, respectivement.

Afficheur selon la revendication 10, dans lequel les sorties adjacentes du registre a décalage ont toutes deux des
niveaux pour commander les troisiemes éléments de commutation, les signaux de commutation sont modifiés en
des niveaux pour commander les troisiemes éléments de commutation.

Afficheur selon la revendication 1, dans lequel le pilote de données applique les tensions de données aux lignes
de données séquentiellement ; et

les moyens de précharge appliquent les deuxiémes tensions de précharge aux lignes de données avant que les
signaux de sélection, pour sélectionner les lignes de balayage, soient appliqués aux lignes de balayage connectées
aux circuits a pixel, et stoppent séquentiellement I'application des deuxiémes tensions de précharge aux lignes de
données respectives, avant que les tensions de données soient appliquées aux lignes de données respectives.

Afficheur selon la revendication 13, dans lequel le pilote de données comprend une pluralité de troisiémes éléments
de commutation, connectés entre au moins une premiere ligne de signal pour transmettre des signaux d’image
représentant des tensions de données et les lignes de données, pour effectuer des opérations de commutation
lorsque les signaux d’'image ont des valeurs correspondant aux lignes de données ; et un registre a décalage,
fournissant en sortie, séquentiellement, une pluralité de signaux de commutation pour commander les troisiémes
éléments de commutation, respectivement,

dans lequel les moyens de précharge comprennent une pluralité de quatriémes éléments de commutation, connectés
entre une deuxiéme ligne de signal pour transmettre les tensions de précharge et les lignes de données ; et une
pluralité de générateurs de signaux de commande de précharge, recevant des signaux de commande de précharge
pour commander les quatriémes éléments de commutation connectés aux lignes de données précédentes et les
signaux de commutation pour commander les troisiémes éléments de commutation connectés aux lignes de données
précédentes, et engendrer des signaux de commande de précharge, pour commander les quatriemes éléments de
commutation connectés aux présentes lignes de données.

Afficheur selon la revendication 14, dans lequel les générateurs de signaux de commande de précharge sont
composés de portes logiques ET, recevant les signaux de commutation pour commander les troisiémes éléments
de commutation connectés aux lignes de données précédentes, et les signaux de commande de précharge pour
commander les quatriemes éléments de commutation connectés aux lignes de données précédentes.

Afficheur selon la revendication 14, dans lequel les générateurs de signaux de commande de précharge engendrent
des signaux de commande de précharge, pour mettre hors service les quatriemes éléments de commutation con-
nectés aux présentes lignes de données, lorsque des signaux de commutation, pour mettre en service les troisiémes
éléments de commutation connectés a des lignes de données suivantes, sont appliqués.

Afficheur selonlarevendication 16, dans lequel les générateurs de signaux de commande de précharge comprennent

des portes logiques OU, recevant des valeurs inversées de signaux de commutation, pour commander les troisiemes
éléments de commutation connectés aux lignes de données suivantes, et des signaux de commutation pour com-
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mander les troisiemes éléments de commutation connectés aux présentes lignes de données, en tant qu’entrées ;
et des portes logiques ET, recevant des sorties des portes logiques OU et des signaux de commande de précharge
précédents, en tant qu’entrées,

dans lequel les sorties des portes logiques ET deviennent des signaux de commande de précharge.

Afficheur selon la revendication 14, dans lequel, lorsque les deux sorties adjacentes du registre a décalage ont
toutes deux des niveaux pour commander les troisiemes éléments de commutation, les signaux de commutation
sont modifiés en des niveaux pour commander les troisiemes éléments de commutation.

Procédé de commande d'un afficheur OLED comprenant une pluralité de lignes de données transmettant des
tensions de données ; une pluralité de lignes de balayage transmettant des signaux de sélection ; et une pluralité
de circuits a pixel, prévus dans des zones a pixel, chaque zone a pixel étant définie par deux lignes de données
adjacentes et deux lignes de balayage adjacentes, et ayant des premiers transistors a film mince, fournissant des
courants a des dispositifs photoémetteurs et des condensateurs, pour maintenir les tensions de données, carac-
térisé par les étapes consistant a :

(a) précharger le condensateur du circuit a pixel connecté a la ieme ligne de balayage avec la premiére tension
de précharge, tandis que le signal de sélection est appliqué a la (i-1)éme ligne de balayage ;

(b) appliquer des deuxiémes tensions de précharge aux lignes de données, avant que le signal de sélection
soit appliqué a la ieme ligne de balayage ; et

(c) stopper I'application de la deuxiéme tension de décharge lorsque les tensions de données sont appliquées
aux lignes de données auxquelles les deuxiémes tensions de précharge ont été appliquées, appliquer des
tensions de données correspondantes aux groupes respectifs des lignes de données constitués d’au moins
une ligne de données.

Procédé selon la revendication 19, dans lequel, a I'étape (b), les tensions de précharge sont appliquées aux lignes
de données en méme temps.

Procédé selon la revendication 19, dans lequel, a I'étape (b), les deuxi€émes tensions de précharge sont appliquées
aux lignes de données, séquentiellement.

Procédé selon la revendication 19, dans lequel, a I'étape (c), I'application des deuxiémes tensions de précharge
est stoppée pour toutes les lignes de données, avant que les tensions de données soient appliquées a 'un quel-
conque de groupes auxquels les deuxieémes tensions de précharge ont été appliquées.

Procédé selon la revendication 19, dans lequel, a I'étape (c), avant que des tensions de données soient appliquées
séquentiellement a des groupes auxquels les deuxiémes tensions de précharge ont été appliquées, les applications
des deuxiémes tensions de précharge aux groupes respectifs sont stoppées séquentiellement.

Procédé selon la revendication 19, dans lequel les deuxiémes tensions de précharge ont des valeurs constantes.

Procédé selon la revendication 19, dans lequel chacun des circuits a pixel comprend un élément de commutation
connecté entre le condensateur et la premiére tension de précharge,

dans lequel, a I'étape (a), les éléments de commutation sont commandés par un signal de sélection appliqué a la
(i-1)éme ligne de balayage, pour charger les condensateurs avec les premiéres tensions de précharge.

Procédé selon la revendication 19, dans lequel chacun des circuits a pixel comprend un élément de commutation,
connecté entre le condensateur et la premiéere tension de précharge,

dans lequel, al'étape (a), les condensateurs sont chargés avec les premiéres tensions de précharge par des signaux
de remise a I'état initial séparés.
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