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Description
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The presentinvention relates to an organic light
emitting diode (OLED) display device, and more partic-
ularly, to an OLED device in which demultiplexers supply
data signals using double data lines in order to secure
sufficient time to supply the data signals to the data lines
and transmit the data signals to pixels.

Description of the Related Technology

[0002] Recentyears have seen considerable research
into flat panel displays (FPDs) because they can be made
smaller and lighter than display devices using cathode
ray tubes (CRTs). Among the FPDs, an organic light emit-
ting diode (OLED) display device has attracted much at-
tention as the next-generation FPD because of excellent
luminance and viewing angle characteristics.

[0003] Unlike a liquid crystal display device (LCD), the
OLED display device needs no additional light source
and makes use of a light emitting diodes that emit certain
colors of light. The light emitting diode emits light with
brightness corresponding to the amount of driving current
that is supplied to an anode electrode.

[0004] FIG. 1is a schematic diagram of a conventional
OLED device.

[0005] The OLED display device includes a pixel por-
tion 10, a scandriver 20, adatadriver 30, and an emission
driver 40.

[0006] The scan driver 20 sequentially supplies scan
signals to scan lines S1-Sn in response to scan control
signals (i.e., a start pulse and a clock signal) output from
a timing controller (not shown).

[0007] The data driver 30 supplies data voltages cor-
responding to red (R), green (G), and blue (B) data to
data lines D1-Dm in response to data control signals out-
put from the timing controller.

[0008] Theemissiondriver40 comprises shiftregisters
and sequentially supplies emission control signals to
emission control lines E1-En in response to a start pulse
and a clock signal output from the timing controller.
[0009] The pixel portion 10 includes a plurality of pixels
P11-Pnm, which are located in regions where a plurality
of scan lines S1-Sn and a plurality of emission control
lines E1-Enintersect a plurality of data lines D1-Dm. The
pixelportion 10 displays animage according to an applied
data voltage.

[0010] Each of the pixels P11-Pnm includes R, G, and
B sub-pixels.
[0011] In the pixel portion 10, the R, G, and B sub-

pixels have the same circuit construction and emit R, G,
and B light with brightness corresponding to current sup-
plied to each organic light emitting diode sub-pixel. Thus,
each of the pixels P11-Pnm combines light emitted from
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the R, G, and B sub-pixels and displays a specific color
according to the combination of sub-pixel color and
brightness.

[0012] Such an OLED device requires three data driv-
ing circuits to supply data signals from the data driver 30
to three (R, G, and B) data lines connected to the pixel
portion 10. However, it is difficult to provide the data driv-
ing circuits in a number equal to the number of the data
lines due to the area of the panel and the fabrication cost.
Also, as the number of pixels of the OLED device increas-
es, the OLED device needs more data driving circuits.
[0013] FIG. 2 is a schematic diagram of the data driver
of a conventional OLED device.

[0014] Referring to FIG. 2, the conventional OLED de-
vice includes a data driver 30 having demultiplexers 32.
[0015] The data driver 30 includes an m number of
demultiplexers 32 and an m number of data driving cir-
cuits 31. The demultiplexers 32 supply data signals to
data lines D1-Dk of a plurality of pixels P11-P1k of a pixel
portion 10. The data driving circuits 31 are connected to
the demultiplexers 32 and supply data signals to the de-
multiplexers 32, respectively.

[0016] Each of the data driving circuits 31 receives R,
G, and B data from a timing controller (not shown), con-
verts the data into an analog data signal, and supplies
the data signal to a data output line DLm.

[0017] The datasignalis sequentially supplied through
the data output line DLm to an input terminal of the de-
multiplexer 32.

[0018] The demultiplexer 32 sequentially supplies the
data signal to the pixels P11-P1k in response to a control
signal output from the timing controller.

[0019] Accordingly, since the data signal is supplied
from one demultiplexer 32 to k data lines D1-Dk, the
number of the data driving circuits 31 is reduced to 1/k.
[0020] In such an OLED device, since a plurality of
data lines D1-Dmk are formed on the pixels P11-Pnmk
across the pixel portion 10, capacitors are formed. Ac-
cordingly, after the capacitor of the data line Dmk is
charged with a predetermined electric charge corre-
sponding to a data signal, the data signal is transmitted
to a pixel P1mk. The operation of the conventional OLED
device having the demultiplexer 32 includes supplying
the data signal from the demultiplexer 32 to the data line
Dmk and transmitting the supplied data signal to the pixel
P1mk enabled by supplying a scan signal for a first hor-
izontal period.

[0021] However, because this OLED device should
supply the data signal to the k data lines D1-Dk and sup-
ply the scan signal to the pixel portion 10 for the first
horizontal period, a time required for supplying and trans-
mitting the data signal is not enough. When the data sig-
nal is supplied for an insufficient time, the capacitor of
the data line Dmk is not fully charged with an electric
charge corresponding to the data signal but has the elec-
tric charge in common with a storage capacitor of the
pixel P1mk. Also, since there is not enough time to trans-
mit the stored data signal to the pixel P1mk, electric
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charge corresponding to the data signal is not sent to the
pixel PlImk. As a result, the OLED device does not emit
light with brightness corresponding to the supplied data
signal, and thus the image quality is poor.

[0022] US6366026 discloses apassivetype EL display
apparatus having a matrix structure. Column electrodes
are provided and include first column electrodes corre-
sponding to pixels and odd rows and second column elec-
trodes to pixels and even rows. It is disclosed that the
first and second column electrodes are driven simulta-
neously.

[0023] US 2005/0024297 discloses an organic electro-
luminescent display and driving method. The organic
electroluminescent display includes a demultiplexer for
outputting signals provided by a data driver to a plurality
of data lines according to on/off operation of analog
switches.

[0024] US 2006/0097965 discloses an active matrix
electroluminescent display in which each pixel has a first
amorphous silicon drive transistor for intermittently driv-
ing a current through the display element and a second
amorphous silicon drive transistor for intermittently driv-
ing a current through the display element.

[0025] WO 2005/116968 relates to a display drive ap-
paratus that includes a selection circuit, a gradation sig-
nal generation circuit, a plurality of signal distribution cir-
cuits and a plurality of current holding circuits.

[0026] The presentinvention provides an organic light
emitting diode (OLED) display device and a method of
operating the same in which a data signal is supplied to
a data line for the previous scan period and transmitted
to a pixel for the present scan period, with the result that
time taken to supply and transmit the data signal is suf-
ficient.

[0027] According to a first aspect of the invention there
is provided an organic light emitting diode display device
as set out in Claim 1. Preferred features of this aspect
are set out in Claims 2-13.

[0028] According a to a second aspect of the invention
there is provided a method of operating a OLED device
as set out in Claim 14. Preferred features of this aspect
are set out in Claims 15-18.

[0029] The above and other features of the present
invention will be described in reference to certain exem-
plary embodiment thereof with reference to the attached
drawings in which:

FIG. 1 is a schematic diagram of a conventional or-
ganic light emitting diode (OLED) display device;
FIG. 2 is a schematic diagram of a data driver of the
conventional OLED device;

FIG. 3 is a schematic diagram of an OLED device
according to an exemplary embodiment of the
present invention;

FIG. 4 is a timing diagram illustrating the operation
of the OLED device shown in FIG. 3;

FIG. 5 is a circuit diagram of a pixel of the OLED
device shown in FIG. 4; and
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FIG. 6 is a timing diagram illustrating the operation
of the pixel circuit of the OLED device shown in FIG.
4.

[0030] Embodiments will now be described more fully
hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention
are shown.

[0031] FIG. 3isaschematicdiagram of an organic light
emitting diode (OLED) display device according to an
exemplary embodiment of the present invention.

[0032] Referringto FIG. 3, the OLED device according
to the embodiment of the of FIG. 3 includes a pixel portion
100, a scan driver 200, an emission driver 300, a data
driver 400, a demultiplexer unit 500, a data line selector
600, and a timing controller 700.

[0033] The scan driver 200 sequentially supplies scan
signals to a plurality of scan lines S1-S2n synchronously
with scan control signals Sq (i.e., a start pulse and clock
signals) supplied from the timing controller 700.

[0034] The emission driver 300 may include shift reg-
isters, which output emission control signals synchro-
nously with control signals (i.e., the start pulse and clock
signals) supplied from the timing controller 700. Also, the
OLED device may not additionally include the emission
driver 300. That is, even if the OLED device does not
include the emission driver 300, emission control signals
can be generated by performing a logic operation on out-
put signals or scan signals of shift registers output from
the scan driver 200.

[0035] The datadriver400 receivesred (R), green (G),
and blue (B) data and control signals Dg (i.e., the start
pulse and clock signals) from the timing controller 700.
The data driver 400 includes a plurality of data driving
circuits 450, which supply data signals to data output
lines DL1-DLm, respectively, and each of the data driving
circuits 450 receives the R, G, and B data and the control
signals Dg from the timing controller 700.

[0036] Each of the data driving circuits 450 includes a
shift register, a sampling latch, a holding latch, and a
digital/analog (D/A) converter. The shift register trans-
mits sequentially-supplied data to each sampling latch in
bit units in response to the control signal Dg. The sam-
pling latch receives 1-bit data from the shift register and
samples the data. The holding latch holds the sampled
data, and the D/A converter converts the stored data into
an analog value. Also, the data driving circuit 450 may
further include a level shifter, which raises the output sig-
nal of the holding latch and supplies the output signal to
the D/A converter.

[0037] The number of data supplied to each of the data
driving circuits 450 corresponds to the number of data
lines D1-Dk connected to one demultiplexer 550. Accord-
ingly, when each of the data driving circuits 450 is con-
nected to the demultiplexer 550, which supplies the data
signals to the data lines D1, D2, and D3, it receives three
data for one horizontal period.

[0038] This data driving circuit 450 samples the re-
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ceived R, G, and B data, converts the sampled data into
an analog data signal, and supplies the data signal to the
data output line DLm.

[0039] The demultiplexer unit 500 receives the data
signals from the data output lines DL1-DLm and supplies
the data signals to the data lines D1-Dmk in response to
demultiplexer control signals MC1, MC2, ..., and MCk.
The demultiplexer unit 500 includes a plurality of demul-
tiplexers 550 that are connected to the data output lines
DL1-DLm from the respective data driving circuits 450
and receive the data signals therefrom.

[0040] Each of the demultiplexers 550 receives the da-
ta signal from the data output line DL1-DLm from one
data driving circuit 450 and supplies the data signal to
the respective data lines D1, D2, ..., and Dk in response
to the control signals MC1, MC2, ..., and MCk supplied
from the timing controller 700.

[0041] When each of the demultiplexers 550 receives
three data signals for one horizontal period, it includes
three transistors M1, M2, and M3, which are connected
to three (k=3) data lines D1, D2, and D3, respectively.
[0042] The transistor M1 is turned on in response to
the control signal MC1 supplied from the timing controller
700 and supplies the data signal from the data output
line DL1 to the corresponding data line D1. Also, the tran-
sistors M2 and M3 perform similar operations as the tran-
sistor M1. The operations of the transistors M1, M2, and
M3 are sequentially performed, and detailed descriptions
thereof will be described later.

[0043] Thetransistors M1, M2, and M3 are p-type met-
al oxide semiconductor field effect transistors (MOS-
FETSs). Accordingly, the transistors M1, M2, and M3 of
the demultiplexer unit 500 can be produced by the same
process as transistors of a pixel circuit formed in the pixel
portion 100. The demultiplexer unit 500 is formed on the
same substrate as the pixel portion 100, thereby realizing
a system on panel (SOP) device. Other embodiments
may use various other switching devices, such as n-type
transistors.

[0044] The pixel portion 100 includes a plurality of pix-
els P11-P2nmk, which are formed in regions defined by
a plurality of scan lines S1-S2n, a plurality of emission
control lines E1-E2n, and a plurality of data lines D1-
Dmk. Each of the pixels P11-P2nmk includes R, G, and
B sub-pixels and receives a data signal from the data
driving circuit 300.

[0045] The R, G, and B sub-pixels of the pixel P2nmk
each have the same pixel circuit construction. The R, G,
and B sub-pixels emit R, G, and B light corresponding to
current supplied to an organic light emitting diode. Ac-
cordingly, the pixel P2nmk combines the light emitted by
the R, G, and B sub-pixels and displays a specific color.
[0046] In the pixel portion 100, two sub data lines D1a
and D1b are formed across respective pixel columns
P11-P2n1. The two sub data lines D1a and D1b receive
one data signal from the demultiplexer 550 and selec-
tively supplies the data signal to the pixel columns P11-
P2n1. The first sub data line D1a is connected to pixels
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P11,P31,PS1,...,and P2n-11 of (2n-1)th rows (odd rows)
among pixels arranged in the pixel columns P11-P2n1
and supplies the data signals to the respective pixels
P11, P31, P51,...,and P2n-11. The second sub data line
D1b is connected to pixels P21, P41, ..., and P2n of 2n-
th rows (even rows) among the pixels arranged in the
pixel columns P11-P2n1 and supplies the data signals
to the respective pixels P21, P41, ..., and P2n.

[0047] Since the above-described data lines D1a-Dm-
kb are formed across the pixel portion 100, they have
capacitance. The capacitance caused by the data lines
D1a-Dmkb leads to a loading effect when the data signal
is applied from the data driver 400. That is, a delay in
transmitting signals occurs due to undesired impedance
elements. This capacitance is generated by a parasitic
capacitor, which is equivalently induced by conductive
layers or metal interconnections opposite insulating lay-
ers that are formed on or near the data lines Dmkb and
the pixels P1mk-P2nmk. Accordingly, the OLED device
having the demultiplexers 550 needs sufficient time to
supply the data signal to the parasitic capacitor of the
data line Dmkb.

[0048] As described above, the OLED device having
the double sub data lines D1a and D1b includes the data
line selector 600, which is disposed between the demul-
tiplexer unit 500 and the pixel portion 100 and selectively
supplies the data signal to the two sub data lines D1a
and D1b.

[0049] The data line selector 600 includes two transis-
tors M1a and M1b, which are commonly connected to
the transistor M1 of the demultiplexer 550 and respec-
tively connected to the two sub data lines D1a and D1b
of the pixel columns P11-P2n1 that receive the data sig-
nal from the transistor M1 of the demultiplexer 550.
[0050] The first transistor M1a, which is connected to
the first sub data line D1a, is turned on in response to a
control signal DCa output from the timing controller 700
and transmits the data signal from the transistor M1 of
the demultiplexer 550 to the first sub data line D1a.
[0051] The second transistor M1b, which is connected
to the second sub data line D1b, is turned on in response
to a control signal DCb output from the timing controller
700 and transmits the data signal from the transistor M1
of the demultiplexer 550 to the second sub data line D1b.
[0052] The first and second transistors M1a and M1b
are alternately turned on and off, and the first and second
sub data lines D1a and D1b selectively receive the data
signal.

[0053] The above-described first and second transis-
tors M1a and M1b of the data line selector 600 are p-
type MOSFETSs. Thus, the transistors M1a and M1b of
the data line selector 600 can be produced by the same
process as the transistors of the pixel portion 100. The
data line selector 600 and the pixel portion 100 are
formed on one substrate at the same time, thereby real-
izing the SOP type. In some embodiments, the first and
second transistors M1a and M1b are other types of
switches, such as n-type transistors.
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[0054] The operation of the OLED device shown in
FIG. 3 will now be described with reference to FIG. 4.
[0055] FIG. 4 is a timing diagram illustrating the oper-
ation of the OLED device shown in FIG. 3.

[0056] Hereinafter, the first demultiplexer 550 receiv-
ing data signals from the first data driving circuit 450 and
the k pixels P11-P1k receiving the data signals from the
first demultiplexer 550 will be described. Also, it will be
assumed that one demultiplexer 550 supplies the data
signal to three pixel columns P11-P1k (k=3) and includes
three transistors M1, M2, and M3.

[0057] When the scan driver 200 supplies a low-level
first scan signal, a first-row first-column pixel (P11) data
signal stored in the first sub data line D1a of a first column
is transmitted to an enabled first-row first-column pixel
P11. Also, a first-row second column pixel (P12) data
signal stored in a first sub data line D2a of a second
column is transmitted to an enabled first-row second-col-
umn pixel P12, and a first-row third-column pixel (P13)
data signal stored in a first sub data line D3a of a third
column is transmitted to a first-row third-column pixel
P13.

[0058] During the supply of the low-level first scan sig-
nal, three second transistors M1b, M2b, and M3b of the
data line selector 600, which are connected to second
sub data lines D1b-D3b of the first through third columns,
respectively, receive a low-level control signal DCb from
the timing controller 700 and, in response, turn on.
[0059] While the second transistors M1b, M2b, and
M3b of the data line selector 600 are on, the first data
driving circuit 450 transmits a second-row first-column
pixel (P21) data signal through the data output line DL1
to the demultiplexer 550. The transistor M1 of the demul-
tiplexer 550, which is connected to the data line D1 of
the pixels P11-P2n1 of the first row, is turned on in re-
sponse to the control signal MC1 output from the timing
controller 700 and outputs the second-row first-column
pixel (P21) data signal. The second-row first-column pixel
(P21) data signal is supplied through the turned-on sec-
ond transistor M1b of the data line selector 600 to the
second sub data line D1b.

[0060] Next, when the first data driving circuit 450
transmits a second-row second-column pixel P22 data
signal through the data output line DL1 to the demulti-
plexer 550, the transistor M2 of the demultiplexer 550,
which is connected to the dataline D2 of pixels P12-P2n2
of the second row, receives the control signal MC2 from
the timing controller 700 and then is turned on. Accord-
ingly, a second sub data line D2b of the pixels P12-P2n2
ofthe second row receives a second-row second-column
pixel (P22) data signal through the transistor M2 of the
demultiplexer 550 and the second transistor M2b of the
data line selector 600.

[0061] Finally, when the first data driving circuit 450
transmits a second-row third-column pixel (P23) data sig-
nal through the data output line DL1 to the demultiplexer
550, the transistor M3 of the demultiplexer 550, which is
connected to the data line D3 of pixels P13-P2n3 of the
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third column, receives the control signal MC3 from the
timing controller 700 and turns on. Accordingly, the sec-
ond sub data line D2b of the pixels P13-P2n3 of the third
column receives a second-row third-column pixel (P23)
data signal through the transistor M3 of the demultiplexer
550 and the second transistor M3b of the data line se-
lector 600.

[0062] As described above, during the supply of the
low-level first scan signal, the second transistors M1b,
M2b, and M3b of the data line selector 600 are turned
on, and each of the demultiplexers 550 sequentially turns
on a transistors M1-Mk. Accordingly, the data signals of
the pixels P21-P2k of the second row are supplied to the
second sub data lines D1b-Dkb through the turned-on
second transistors M1b, M2b, and M3b, respectively.
[0063] As explained above, the operation of sequen-
tially supplying data signals of k pixels P11-P1k is per-
formed by an m number of data driving circuits 450 at
the same time. Also, the operation of outputting the data
signals by sequentially turning on k transistors M1-Mk is
performed by an m number of demultiplexers 550 at the
same time. Accordingly, transistors M1, Mk+1, ..., M(m-
1)k+1, which operate symmetrically in the m number of
demultiplexers 550, receive the same control signal MC1
from the timing controller 700 and turn on at the same
time. The operation of turning on the second transistor
M1b of the data line selector 600 during the supply of the
first scan signal is performed in an m x k number of sec-
ond transistors M1b, M2b, M3b,... at the same time. Ac-
cordingly, the m xk second transistors M1b, M2b, M3b,...,
which operate symmetrically, receive the same control
signal DCb from the timing controller 700 and turn on at
the same time. The control signal DCb is active for the
same amount of time as the scan signal and remains at
a low level while the low-level first scan signal is being
supplied. Therefore, the control signal DCb can be ob-
tained by performing a logic operation on output signals
of the scan driver 200.

[0064] Once the scan driver 200 supplies a low-level
second scan signal to the pixel portion 100, the pixels
P21-P2k of the second row are enabled. Thus, the sec-
ond-row first-column (P21) data signal, which is stored
in the second sub data line D1b of a first column, is trans-
mitted to the enabled second-row first-column pixel P21.
Also, the second-row second-column (P22) data signal,
which is stored in the second sub data line D2b of a sec-
ond column, is transmitted to the enabled second-row
second-column pixel P22, and the second-row third-col-
umn (P23) data signal, which is stored in the second sub
data line D3b of a third column, is transmitted to the en-
abled second-row third-column pixel P23.

[0065] Accordingly, a sufficient electric charge is
shared between a parasitic capacitor of each sub data
line and a storage capacitor of each pixel for a scan period
having an active duration of one horizontal period, so that
the storage capacitor of the pixel is charged with an elec-
tric charge corresponding to the data signal.

[0066] During the supply of the low-level second scan
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signal, the first transistors M1a, M2a, and M3a of the
three data line selector 600, which are connected to the
first sub data lines D1a-D3a of the first through third col-
umns, respectively, receive a low-level control signal
DCa from the timing controller 700 and then turn on at
the same time.

[0067] While the first transistors M1a, M2a, and M3a
of the data line selector 600 are turned on, the first data
driving circuit 450 sequentially generates a third-row first-
column pixel (P31) data signal, a third-row second-col-
umn pixel (P32) data signal, and a third-row third-column
pixel (P33) data signal. The three data signals are trans-
mitted to the data line selector 600 through the three tran-
sistors M1, M2, and M3, which are sequentially turned
on in response to the control signals MC1, MC2, and
MC3 of the timing controller 700. Also, the three data
signals are supplied to the three first sub data lines D1a,
D2a, and D3a, respectively, through the turned-on first
transistors M1a, M2a, and M3a of the data line selector
600.

[0068] As described above, during the supply of the
low-level second scan signal, the k first transistors M1a,
M2a, M3a, ... of the data line selector 600 are turned on,
and each of the demultiplexers 550 sequentially turns on
the transistors M1-Mk. Thus, data signals of pixels P31-
P3k of the third row are supplied to the first sub data lines
D1a, D2a, and D3a, respectively, through the turned-on
transistors M1a, M2a, M3a,...

[0069] As explained above, the operation of sequen-
tially supplying the data signals of the k pixels P11-P1k
is performed by the m data driving circuits 450. Also, the
operation of outputting the data signals by sequentially
turning on the k transistors M1-Mk is performed by the
m demultiplexers 550. Accordingly, the transistors M1,
Mk+1, ..., M(m-1)k+1, which operate symmetrically in the
m demultiplexers 550, receive the same control signal
MC1 from the timing controller 700 and turn on at the
same time. The operation of turning on the first transistor
M1a of the data line selector 600 during the supply of the
first scan signal is performed in the m x k first transistors
M1a, M2a, M3a,... at the same time. Accordingly, the m
xkfirsttransistors M1a, M2a, M3a,..., which operate sym-
metrically, receive the same control signal DCa from the
timing controller 700 and turn on at the same time. The
control signal DCa has the same amount of active time
as the scan signal and remains at a low level during the
supply of the low-level second scan signal. Therefore,
the control signal DCa can be obtained by performing a
logic operation on output signals of the scan driver 200.
[0070] The above-described operations are repeated-
ly continued until a 2n-th scan signal is supplied and an
electricchargeis shared by pixels P2n1-P2nmk arranged
in a 2n-th row.

[0071] Therefore, when a low-level (2n-1)th (n is an
odd number) scan signal is supplied, the second transis-
tor M1b of the data line selector 600 turns on and supplies
a 2n-row pixel (P2n1) data signal to the second sub data
line D1b. Also, when a low-level 2n-th (n is an even
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number) scan signal is supplied, the first transistor M1a
of the data line selector 600 turns on and supplies a
(2n+1)-row pixel (P2n+11) data signal to the first sub data
line D1a.

[0072] In the above-described operations, a data sig-
nal is supplied to a data line for the previous scan period
and an electric charge is shared between an enabled
pixel and the data line for the present scan period. Thus,
sufficient time to supply the data signal and share the
electric charge can be ensured.

[0073] FIG. 5 is a circuit diagram of two pixels of the
OLED device shown in FIG. 3.

[0074] For brevity of explanation, only a pixel P2nmk
that receives a 2n-th scan signal and a 2n-th emission
control signal and also receives a data signal from an
mk-th data line will be described with reference to FIG. 5.
[0075] Referring to FIG. 5, the pixel P2nmk of the
OLED device includes transistors M21, M22, and M23,
a storage capacitor Cst2, and an organic light emitting
diode OLED2.

[0076] The driving transistor M21 is a transistor for con-
trolling a driving current supplied to the organic light emit-
ting diode OLED2. The driving transistor M21 has a
source electrode connected to a power supply voltage
VDD, and a drain electrode connected to a source elec-
trode of the emission control transistor M23.

[0077] The emission control transistor M23 is a tran-
sistor for enabling or blocking the flow of current into the
organic light emitting diode OLED2. The emission control
transistor M23 has the source electrode connected to the
drain electrode of the driving transistor M21, and a drain
electrode connected to an anode electrode of the organic
light emitting diode OLED?2.

[0078] The organic light emitting diode OLED2 has a
cathode electrode connected to a power supply voltage
VSS, and the anode electrode connected to the drain
electrode of the emission control transistor M23. The or-
ganic light emitting diode OLED2 emits light correspond-
ing to the amount of driving current supplied from the
driving transistor M21.

[0079] The switching transistor M22 transmits a data
signal Vdata applied to the second sub data line Dmkb
to one electrode of the storage capacitor Cst2 inresponse
to a scan signal applied from the scan line S2n.

[0080] The storage capacitor Cst2 has one electrode
connected to a gate electrode of the driving transistor
M21, and the other electrode connected to the power
supply voltage VDD.

[0081] Hereinafter, the operations of the pixel circuit
shown in FIG. 5 will be described with reference to FIG. 6.
[0082] FIG. 6 is a timing diagram illustrating the oper-
ation of the pixel circuit of the OLED device shown in
FIG. 4.

[0083] Once the scan driver 200 supplies a low-level
(2n-1)th scan signal, the second transistor Mmkb of the
data line selector 600 turns on and supplies a 2n-row mk-
column pixel (P2nmk) data signal to the second sub data
line Dmkb. The second sub data line Dmkb has a capac-
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itor Cdata2, which is formed between the second sub
data line Dmkb and nearby metal interconnections Ac-
cordingly, the capacitor Cdata2 in the second sub data
line Dmkb is charged with an electric charge correspond-
ing to the 2n-row mk-column pixel (P2nmk) data signal.
However, since the switching transistor M22 of the pixel
P2nmk is turned off, no electric charge is shared between
the storage capacitor Cst2 of the pixel P2nmk and the
capacitor Cdata2 in the second sub data line Dmkb.
[0084] Next, once the scan driver 200 supplies a low-
level 2n-th scan signal, the pixel P2nmk is enabled. Thus,
the switching transistor M22 is turned on, so that the stor-
age capacitor Cst2 of the pixel P2nmk and the capacitor
Cdata2 in the second sub data line Dmkb are connected
to each other by the switching transistor M22 and have
an electric charge in common. Thus, the storage capac-
itor Cst2 is charged with an electric charge corresponding
to a difference between the power supply voltage VDD
and the data voltage Vdata. Subsequently, once a low-
level emission control signal is applied to the emission
control transistor M23, the emission control transistor
M23 is turned on, and thus the driving transistor M21 is
connected to the organic light emitting diode OLED2. Ac-
cordingly, current corresponding to the electric charge
stored in the storage capacitor Cst2 flows from the drain
electrode of the driving transistor M21 to the anode elec-
trode of the organic light emitting diode OLED2, so that
the organic light emitting diode OLED2 emits light.
[0085] As described above, a data signal is supplied
and an electric charge is shared between the capacitor
Cdata2 of the data line and the storage capacitor Cst2
of the pixel P2nmk for a sufficient time that the organic
light emitting diode display device can emit light with a
luminance corresponding to the data signal. Although it
is described that the pixel circuit includes only the three
transistors M21, M22, and M23 and one capacitor Cst2,
the presentinvention is not limited thereto, but other em-
bodiments of the pixel circuit can be used.

[0086] As described above, the OLED device having
demultiplexers includes two data lines in each pixel col-
umn. Thus, a data signal is supplied for the previous scan
period and transmitted to a corresponding pixel for the
present scan period. As a result, time taken to supply
and transmit the data signal is sufficient, so thatthe OLED
device can emit light with a luminance corresponding to
the supplied data signal.

[0087] Although certain embodiments have been de-
scribed, it will be understood by those skilled in the art
that a variety of modifications and variations may be
made without departing from the scope of the present
invention.

Claims

1. An organic light emitting diode (OLED) display de-
vice comprising:
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an array of pixels (P4 - Po,mi), the array ar-
ranged in rows and columns;

a plurality of scan lines connected to rows of
pixels;

a plurality of data lines, wherein for each column
of pixels there is a first data line connected to
pixel arranged in only odd rows of the column
and a second data line connected to pixels ar-
ranged in only even rows of the column;

a scan driver (200) configured to sequentially
supply a scan signal to each of the rows; and
a data driver (400) for supplying data signals for
the data lines, wherein the display device is ar-
ranged to alternatively transmit data signals via
the first and second data lines, wherein the data
line connected to the pixel of a next row is con-
figured to store the data signal during the time
when the scan driver supplies the scan signal
to the current row, and to provide the data signal
to the pixel of the next row during a time when
the scan driver supplies a scan signal to the next
row.

An OLED device according to claim 1, further com-
prising a demultiplexer configured toreceive the data
signals from the data driver and to supply the data
signals to one of the plurality of the data lines.

An OLED device according to claim 1 or 2, wherein
the pixel of the next row is configured to store the
data signal, and to provide a current to alight emitting
diode, the currentbeing generated based onthe data
signal.

An OLED device according to any of claims 1 to 3,
wherein each of the first data lines and the second
data line are connected to at least one capacitor.

An OLED device according to any of claims 2 to 4,
wherein the demultiplexer and the array of pixels are
formed on the same substrate.

An organic light emitting diode (OLED) display de-
vice according to any one of Claims 1 to 5 wherein
the array of pixels form at least part of a pixel portion
(100) for displaying animage, the OLED further com-
prising:

a scan driver (200) for supplying a scan signal
to the pixel portion;

an emission driver (300) for supplying an emis-
sion control signal to the pixel portion (100); and
ademultiplexerforreceiving the data signal from
the data driver and for supplying the data signal
to at least two columns of the pixel portion,
and wherein the pixel portion (100) is configured
to receive the data signals from the demultiplex-
er and to supply alternately the data signal
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through the first data lines and the second data
lines.

An OLED device according to claim 6, wherein the
demultiplexer includes at least two transistors, which
are configured to be sequentially turned on and to
supply the data signal to the at least two column of
the pixel portion.

An OLED device according to claim 6 or 7, further
comprising :

a plurality of emission control lines for transmit-
ting the emission control signal to pixels ar-
ranged in the rows.

An OLED device according to claim 8, wherein the
first data lines are disposed on one side of pixels
arranged in the columns; and

the second data lines are disposed on the other side
of the pixels arranged in the columns.

An OLED device according to claim 8 or 9, further
comprising first and second transistors disposed be-
tween the demultiplexer and the first and second da-
ta lines, the first and second transistors configured
to receive the data signal from the demultiplexer and
to alternately Supply the data signal to the first and
second data lines.

An OLED device according to claim 10, wherein the
first transistors are connected to the first data lines
and are configured to be turned on when the scan
driver supplies the scan signal to the pixels arranged
in the even rows, and to supply the data signal to the
first data lines, and the second transistors are con-
nected to the second data lines and are configured
to be turned on when the scan driver supplies the
scan signal to the pixels arranged in the odd rows,
and to supply the data signal to the second datalines.

An OLED device according to claim 11, wherein the
transistors of the demultiplexer and the first and sec-
ond transistors connected to the firstand second da-
ta lines are PMOS transistors.

An OLED device according to any of claims 10 to
12, wherein the demultiplexer, the first and second
transistors connected to the first and second data
lines, and the pixel portion are formed on the same
substrate.

A method of operating an OLED device having a
demultiplexer, the method comprising:

during a previous scan period, supplying a data
signal from the demultiplexer either to afirst data
line connected to pixels arranged in only odd
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15.

16.

17.

18.

rows, or to asecond data line connected to pixels
arranged in only even rows, wherein the data
lines are connected to a same single column of
pixels; and

during a current scan period, transmitting the
supplied data signal from the first or second data
line to a pixel.

A method according to claim 14, wherein supplying
the data signal comprises sequentially outputting da-
ta signals for at least two pixels by sequentially turn-
ing on at least two transistors of the demultiplexer.

A method according to claim 15, wherein supplying
the data signal from the demultiplexer either to the
first data line or to the second data line comprises
eitherselectively turning on afirst transistor disposed
between the demultiplexer and the first data line or
a second transistor disposed between the demulti-
plexer and the second data line.

A method according to claim 16, wherein supplying
the data signal from the demultiplexer either to the
first data line or to the second data line further com-
prises turning on a transistor of a pixel so as to trans-
mit the data signal to the pixel.

A method according to claim 17, wherein the tran-
sistors of the demultiplexer and the first and second
transistors connected to the first and second data
lines are PMOS transistors.

Patentanspriiche

1.

Organische, Licht emittierende Diodenanzeige
(OLED-Anzeige), aufweisend:

eine in Zeilen und Spalten gegliederte Pixelan-
ordnung (P14 - Panmi);

eine Vielzahl von mit Zeilen von Pixeln verbun-
denen Abtastleitungen;

eine Vielzahl von Datenleitungen, wobei fir jede
Spalte von Pixeln eine erste Datenleitung mit
Pixeln verbunden ist, die nur in ungeraden Zei-
len der Spalte angeordnet sind, und eine zweite
Datenleitung mit Pixeln verbunden ist, die nurin
geraden Zeilen der Spalte angeordnet sind;
einen Abtasttreiber (200), der fir die sequenti-
elle Versorgung der einzelnen Zeilen mit einem
Abtastsignal konfiguriert ist; und

einen Datentreiber (400) zur Lieferung von Da-
tensignalen fur die Datenleitungen, dadurch
gekennzeichnet, dass das Anzeigegerat flr
die wechselweise Ubertragung von Datensigna-
len Gber die erste und zweite Datenleitung ein-
gerichtet ist, und dadurch, dass die mit dem Pi-
xel einer nachsten Zeile verbundene Datenlei-
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tung fur das Speichern des Datensignals in der
Zeit, in der der Abtasttreiber das Abtastsignal
an die aktuelle Zeile liefert, und zur Lieferung
des Datensignals an das Pixel der nachsten Zei-
le in der Zeit, in der der Abtasttreiber ein Abtast-
signal andie nachste Zeile liefert, konfiguriert ist.

OLED-Gerat nach Anspruch 1, das weiterhin einen
Demultiplexer aufweist, der fiir das Empfangen der
Datensignale vom Datentreiber und die Lieferung
von Datensignalen an eine der Vielzahl von Daten-
leitungen konfiguriert ist.

OLED-Gerét nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass das Pixel der nachsten Zeile
fur das Speichern des Datensignals und fir die Lie-
ferung eines Stroms an die Licht emittierende Diode
konfiguriert ist, wobei der Strom auf der Grundlage
des Datensignals erzeugt wird.

OLED-Gerat nach einem der Anspriiche 1 bis 3, da-
durch gekennzeichnet, dass jede der ersten Da-
tenleitungen und die zweite Datenleitung mit minde-
stens einem Kondensator verbunden ist.

OLED-Gerat nach einem der Anspriiche 2 bis 4, da-
durch gekennzeichnet, dass der Demultiplexer
und die Pixelanordnung auf dem gleichen Trager
ausgebildet sind.

Anzeigegerat mit organischen, Licht emittierenden
Dioden (OLED-Anzeigegerat) nach einem der An-
spriiche 1 bis 5, dadurch gekennzeichnet, dass
die Pixelanordnung zumindest einen Teil eines Pi-
xelbereichs (100) zur Anzeige des Bildes bildet, wo-
bei die OLED weiterhin:

einen Abtasttreiber (200) zur Lieferung eines
Abtastsignals an den Pixelbereich;

einen Emissionstreiber (300) zur Lieferung ei-
nes Emissionssteuersignals an den Pixelbe-
reich (100);

einen Demultiplexer zum Empfang des Daten-
signals vom Datentreiber und zur Lieferung des
Datensignals an mindestens zwei Spalten des
Pixelbereichs;

umfasst und dadurch gekennzeichnet ist,
dass der Pixelbereich (100) fir den Empfang
des Datensignals vom Demultiplexer und die
wechselseitige Lieferung des Datensignals tber
die ersten und zweiten Datenleitungen konfigu-
riert ist.

OLED-Gerét nach Anspruch 6, dadurch gekenn-
zeichnet, dass der Demultiplexer mindestens zwei
Transistoren umfasst, die so ausgefiihrt sind, dass
sie gestaffelt eingeschaltet werden und das Daten-
signal an die mindestens zwei Spalten des Pixelbe-
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12.

13.

14.

reichs liefern.

OLED-Gerat nach Anspruch 6 oder 7, weiterhin auf-
weisend:

eine Vielzahl von Emissionssteuerleitungen zur
Ubertragung des Emissionssteuersignals an in
den Zeilen angeordnete Pixel.

OLED-Gerat nach Anspruch 8, dadurch gekenn-
zeichnet, dass die ersten Datenleitungen auf einer
Seite der in den Spalten angeordneten Pixel ange-
ordnet sind; und

die zweiten Datenleitungen auf der anderen Seite
der in den Spalten angeordneten Pixel angeordnet
sind.

OLED-Gerat nach Anspruch 8 oder 9, das weiterhin
erste und zweite Transistoren aufweist, die zwischen
Demultiplexer und den ersten und zweiten Datenlei-
tungen angeordnet und fiir den Empfang des Daten-
signals vom Demultiplexer und die wechselweise
Lieferung des Signals an die ersten und zweiten Da-
tenleitungen konfiguriert sind.

OLED-Gerat nach Anspruch 10, dadurch gekenn-
zeichnet, dass die ersten Transistoren mit den er-
sten Datenleitungen verbunden und so ausgefiihrt
sind, dass sie eingeschaltet werden, wenn der Ab-
tasttreiber das Abtastsignal an die in geraden Zeilen
angeordneten Pixel liefert, und das Datensignal an
die ersten Datenleitungen liefern, und dass die zwei-
ten Transistoren mit den zweiten Datenleitungen
verbunden und so ausgefiihrt sind, dass sie einge-
schaltet werden, wenn der Abtasttreiber das Abtast-
signal an die in ungeraden Zeilen angeordneten Pi-
xel liefert, und das Datensignal an die zweiten Da-
tenleitungen liefern.

OLED-Gerat nach Anspruch 11, dadurch gekenn-
zeichnet, dass die Transistoren des Demultiplexers
und die ersten und zweiten Transistoren, die mit den
ersten und zweiten Datenleitungen verbunden sind,
PMOS-Transistoren sind.

OLED-Gerat nach einem der Anspriiche 10 bis 12,
dadurch gekennzeichnet, dass der Demultiplexer,
die ersten und zweiten Datenleitungen und der Pi-
xelbereich auf dem gleichen Trager ausgebildet
sind.

Verfahren zum Betreiben eines OLED-Geréts mit ei-
nem Demultiplexer, das folgende Schritte aufweist:

wahrend einer vorherigen Abtastperiode wird
ein Datensignal vom Demultiplexer entweder an
eine erste Datenleitung, die nurmitin ungeraden
Zeilen angeordneten Pixeln verbunden ist, oder
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an eine zweite Datenleitung, die nur mit in ge-
raden Zeilen angeordneten Pixeln verbunden
ist, geliefert; und

wahrend einer laufenden Abtastperiode wird
das gelieferte Datensignal von der ersten oder
zweiten Datenleitung an ein Pixel geliefert.

Verfahren nach Anspruch 14, bei dem die Lieferung
des Datensignals die sequentielle Ausgabe von Da-
tensignalen fir mindestens zwei Pixel durch gestaf-
feltes Einschalten von mindestens zwei Transistoren
des Demultiplexers umfasst.

Verfahren nach Anspruch 15, bei dem die Lieferung
des Datensignals vom Demultiplexer entweder an
die erste Datenleitung oder an die zweite Datenlei-
tung entweder das selektive Einschalten eines er-
sten, zwischen Demultiplexer und der ersten Daten-
leitung angeordneten Transistors oder eines zwei-
ten, zwischen Demultiplexer und der zweiten Daten-
leitung angeordneten Transistors umfasst.

Verfahren nach Anspruch 16, bei dem die Lieferung
des Datensignals vom Demultiplexer entweder an
die erste Datenleitung oder an die zweite Datenlei-
tung weiterhin das Einschalten eines Transistors ei-
nes Pixels umfasst, um das Datensignal an das Pixel
zu Ubertragen.

Verfahren nach Anspruch 17, dadurch gekenn-
zeichnet, dass die Transistoren des Demultiplexers
und die ersten und zweiten Transistoren, die mit den
ersten und zweiten Datenleitungen verbunden sind,
PMOS-Transistoren sind.

Revendications

1.

Dispositif d’affichage a diodes électroluminescentes
organiques (OLED), comprenant :

une matrice de pixels (P44 - Po,mi), la matrice
étant agencée en rangées et en colonnes ;
une pluralité de lignes de balayage connectées
a des rangées de pixels ;

une pluralité de lignes de données, dans laquel-
le, pour chaque colonne de pixels, il existe une
premiére ligne de données connectée a des
pixels agencés uniquement dans des rangées
impaires de la colonne, et une seconde ligne de
données connectée a des pixels agencés uni-
quement dans des rangées paires de la
colonne ;

un pilote de balayage (200) configuré de manie-
re a fournir séquentiellement un signal de ba-
layage a chacune des rangées ; et

un pilote de données (400) destiné a fournir des
signaux de données pour les lignes de données,
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dans lequel le dispositif d’affichage est agencé
de maniére a transmettre, en alternance, des
signaux de données par l'intermédiaire des pre-
miéres et secondes lignes de données, dans le-
quel la ligne de données connectée au pixel
d’'une rangée successive est configurée de ma-
niére a stocker le signal de données au cours
de la période de temps ou le pilote de balayage
fournit le signal de balayage a la rangée en
cours, et a fournir le signal de données au pixel
de la rangée successive au cours d’une période
de temps ou le pilote de balayage fournit un si-
gnal de balayage a la rangée successive.

Dispositif d’affichage a diodes OLED selon la reven-
dication 1, comprenant en outre un démultiplexeur
configuré de maniére a recevoir les signaux de don-
nées a partir du pilote de données et a fournir les
signaux de données a 'une de la pluralité des lignes
de données.

Dispositif d’affichage a diodes OLED selon la reven-
dication 1 ou 2, dans lequel le pixel de la rangée
successive est configuré de maniere a stocker le si-
gnal de données, et a fournir un courant a une diode
électroluminescente, le courant étant généré sur la
base du signal de données.

Dispositif d’affichage a diodes OLED selon l'une
quelconque des revendications 1 a 3, dans lequel
les premiéres lignes de données et secondes lignes
de données sont chacune connectées a au moins
un condensateur.

Dispositif d’affichage a diodes OLED selon l'une
quelconque des revendications 2 a 4, dans lequel le
démultiplexeur et la matrice de pixels sont formés
sur le méme substrat.

Dispositif d’affichage a diodes électroluminescentes
organiques (OLED) selon I'une quelconque des re-
vendications 1 a 5, dans lequel la matrice de pixels
forme au moins partiellement une partie de pixel
(100) destinée a afficher une image, le dispositif d’af-
fichage a diodes OLED comprenant en outre :

un pilote de balayage (200) destiné a fournir un
signal de balayage a la partie de pixel ;

un pilote d’émission (300) destiné a fournir un
signal de commande d’émission a la partie de
pixel (100) ; et

un démultiplexeur destiné a recevoir le signal
de données en provenance du pilote de don-
nées et afournir le signalde données a au moins
deux colonnes de la partie de pixel ; et

dans lequel la partie de pixel (100) est configu-
rée de maniére a recevoir le signal de données
en provenance du démultiplexeur et a fournir,



10.

1.

12.

13.

19 EP 1764 772 B1

en alternance, le signal de données a travers
les premiéres lignes de données etles secondes
lignes de données.

Dispositif d’affichage a diodes OLED selon lareven-
dication 6, dans lequel le démultiplexeur inclut au
moins deux transistors, lesquels sont configurés de
maniere a étre mis sous tension séquentiellement
et a fournir le signal de données auxdites au moins
deux colonnes de la partie de pixel.

Dispositif d’affichage a diodes OLED selon lareven-
dication 6 ou 7, comprenant en outre :

une pluralité de lignes de commande d’émission
lesquelles sont destinées a transmettre le signal
de commande d’émission a des pixels agencés
dans les rangées.

Dispositif d’affichage a diodes OLED selon lareven-
dication 8, dans lequel les premiéres lignes de don-
nées sont agencées sur un c6té des pixels agencés
dans les colonnes ; et

les secondes lignes de données sont agencées sur
l'autre c6té des pixels agencés dans les colonnes.

Dispositif d’affichage a diodes OLED selon lareven-
dication 8 ou 9, comprenant en outre des premiers
et seconds transistors agencés entre le démulti-
plexeur et les premiéres et secondes lignes de don-
nées, les premiers et seconds transistors étant con-
figurés de maniéere a recevoir le signal de données
provenant du démultiplexeur et a fournir en alternan-
ce le signal de données aux premiéres et secondes
lignes de données.

Dispositif d’affichage a diodes OLED selon lareven-
dication 10, dans lequel les premiers transistors sont
connectés aux premiéeres lignes de données et sont
configurés de maniéere a étre mis sous tension lors-
que le pilote de balayage fournit le signal de balaya-
ge aux pixels agencés dans les rangées paires, et
a fournir le signal de données aux premiéres lignes
de données, et les seconds transistors sont connec-
tés aux secondes lignes de données et sont confi-
gurés de maniére a étre mis sous tension lorsque le
pilote de balayage fournit le signal de balayage aux
pixels agencés dans les rangées impaires, et a four-
nir le signal de données aux secondes lignes de don-
nées.

Dispositif d’affichage a diodes OLED selon lareven-
dication 11, dans lequel les transistors du démulti-
plexeur et les premiers et seconds transistors con-
nectés aux premieres et secondes lignes de don-
nées sont des transistors PMOS.

Dispositif d’affichage a diodes OLED selon I'une
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quelconque des revendications 10 a 12, dans lequel
le démultiplexeur, les premiers et seconds transis-
tors connectés aux premiéres et secondes lignes de
données, et la partie de pixel, sont formés sur le mé-
me substrat.

Procédé d’exploitation d’'un dispositif d’affichage a
diodes OLED présentant un démultiplexeur, le pro-
cédé consistant a :

au cours d’une période de balayage précédente,
fournir un signal de données a partir du démul-
tiplexeur, a une premiére ligne de données con-
nectée a des pixels agencés uniquement dans
des rangées impaires, ou a une seconde ligne
de données connectée a des pixels agencés
uniquement dans des rangées paires, dans le-
quel les lignes de données sont connectées a
une méme colonne unique de pixels ; et

au cours d’une période de balayage en cours,
transmettre le signal de données fourni, de la
premiére ou seconde ligne de données a un
pixel.

Procédé selon la revendication 14, dans lequel la
fourniture du signal de données comprend générer
en sortie, séquentiellement, des signauxde données
pour au moins deux pixels, en mettant séquentielle-
ment sous tension au moins deux transistors du dé-
multiplexeur.

Procédé selon la revendication 15, dans lequel la
fourniture du signal de données, du déemultiplexeur
alapremiere ligne de données ou a la seconde ligne
de données, comprend la mise sous tension sélec-
tivement d’'un premier transistor disposé entre le dé-
multiplexeur etla premiére ligne de données, oud’un
second transistor disposé entre le démultiplexeur et
la seconde ligne de données.

Procédé selon la revendication 16, dans lequel la
fourniture du signal de données, du demultiplexeur
alapremiere ligne de données ou a la seconde ligne
de données, comprend en outre la mise sous tension
d’un transistor d’un pixel, de maniére a transmettre
le signal de données au pixel.

Procédé selon la revendication 17, dans lequel les
transistors du démultiplexeur et les premiers et se-
conds transistors connectés aux premieres et se-
condes lignes de données sont des transistors
PMOS.
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