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Description
BACKGROUND OF THE INVENTION
Field of the invention

[0001] The presentinvention relates to a self-emissive
organic display device, and more particularly, to a time-
divisional driving type organic electroluminescent display
device in which red, green and blue light emitting ele-
ments are time-divisionally driven by one driving element
and a driving method of the time-divisional driving type
organic electroluminescent display device.

Description of Related Art

[0002] A pixel circuit wherein three light emitting ele-
ments are connected to a single driving circuit is dis-
closed in EP 0 762 374 A1.

[0003] Liquid crystal display (LCD) device and organic
electroluminescent display device are often used in port-
able information appliances due to their lightweight and
thin characteristics. The organic electroluminescent dis-
play device is being noticed as the next generation flat
panel display device as the organic electroluminescent
display device has better luminance and viewing angle
characteristics compared to the LCD device.

[0004] Ordinarily, one pixel of an active matrix organic
electroluminescent display device includes red, green
and blue unit pixels, wherein each red, green and blue
unit pixel is equipped with an electroluminescent (EL)
device. Red, green and blue organic emitting layers are
respectively interposed between anode electrode and
cathode electrode in each EL device so that light is emit-
ted from the red, green and blue organic emitting layers
by a voltage applied to the anode electrode and cathode
electrode.

[0005] FIG. 1illustrates structure of a conventional ac-
tive matrix organic electroluminescent display device.
[0006] ReferringtoFIG. 1, aconventional active matrix
organic electroluminescent display device 10 includes a
pixel part 100, a gate line driving circuit 110, a data line
driving circuit 120 and a control part (not illustrated in
FIG. 1). The pixel part 100 includes a plurality of gate
lines 111~11m for providing scan signals S1~Sm from
the gate line driving circuit 110, a plurality of data lines
121~12n for providing data signals DR1, DGH1,
DB1~DRn, DGn, DBn from the data line driving circuit
120 and a plurality of power supply lines 131~13n for
providing power supply voltage VDD1~VDDn.

[0007] The pixel part 100 includes a plurality of pixels
P11~Pmn arranged in a matrix format and connected to
the plurality of gate lines 111~11m, the plurality of data
lines 121~12n and the plurality of power supply lines
131~13n. Each of the pixels P11~Pmn includes three
unit pixels, i.e., corresponding ones of red, green and
blue unit pixels PR11~PRmn, PG11~PGmn, PB11~PB-
mn, so that each of the red, green and blue unit pixels
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PR11~PRmn, PG11~PGmn, PB11~PBmn is connected
to a corresponding one of the gate lines, a corresponding
one of the data lines and a corresponding one of the
power supply lines.

[0008] For example, a pixel P11 includes a red unit
pixel PR11, a green unit pixel PG11 and a blue unit pixel
PB11, and is connected to a first gate line 111 for pro-
viding a first scan signal S1, a first data line 121 and a
first power supply line 131.

[0009] In more detail, the red unit pixel PR11 of the
pixel P11 is connected to the first gate line 111, an R
data line 121 R for providing an R data signal DR1 and
an R power supply line 131 R. In addition, the green unit
pixel PG11 is connected to the first gate line 111, a G
data line 121 G for providing a G data signal DG1 and a
G power supply line 131G. Further, the blue unit pixel
PB11 is connected to the first gate line 111, a B data line
121 B for providing a B data signal DB1 and a B power
supply line 131 B.

[0010] FIG. 2illustrates a pixel circuit P11 of a conven-
tional organic electroluminescent display device. In par-
ticular, FIG. 2 illustrates a circuit diagram of the pixel P11
of FIG. 1, which includes red, green and blue unit pixels.
[0011] Referring to FIG. 2, the red unit pixel PR11 of
the pixel P11 includes a switching transistor M1_R for
which the scan signal S1 applied from the first gate line
111 is supplied to a gate, and the data signal DR1 is
supplied to a source from the red data line 121R. The
red unit pixel PR11 also includes a driving transistor
M2_R for which a gate is connected to a drain of the
switching transistor M1_R, and a power supply voltage
VDD1 is supplied to a source from the power supply line
131R. Further, the red unit pixel PR11 includes a capac-
itor C1_R connected between the gate and the source
of the driving transistor M2_R, and a red EL device
EL1_R having an anode connected to a drain of the driv-
ing transistor M2_R and a cathode connected to a ground
voltage VSS.

[0012] Similarly, the green unit pixel PG11 includes a
switching transistor M1_G for which the scan signal S1
applied from the first gate line 111 is supplied to a gate,
and the data signal DG1 is supplied to a source from the
green data line 121G. The green unit pixel PG11 also
includes a driving transistor M2_G for which a gate is
connected to a drain of the switching transistor M1_G,
and the power supply voltage VDD1 is supplied to a
source from the power supply line 131G. Further, the
green unit pixel PG11 includes a capacitor C1_G con-
nected between the gate and the source of the driving
transistor M2_G, and a green EL device EL1_G having
an anode connected to a drain of the driving transistor
M2_G and a cathode connected to a ground voltage VSS.
[0013] Further, the blue unit pixel PB11 includes a
switching transistor M1_B for which the scan signal S1
applied from the first gate line 111 is supplied to a gate,
and the data signal DB1 is supplied to a source from the
blue data line 121 B. The blue unit pixel PB11 also in-
cludes a driving transistor M2_B for which a gate is con-
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nected to a drain of the switching transistor M1_B, and
the power supply voltage VDD1 is supplied to a source
from the power supply line 131B. Further, the blue unit
pixel PB11 includes a capacitor C1_B connected be-
tween the gate and the source of the driving transistor
M2_B, and a blue EL device EL1_B having an anode
connected to a drain of the driving transistor M2_B and
a cathode connected to a ground voltage VSS.

[0014] In operation of the above described pixel circuit
P11, the switching transistors M1_R, M1_G, M1_B of the
red, green and blue unit pixels are driven, and red, green
and blue data DR1, DG1, DB1 are applied to the gates
of the driving transistors M2_R, M2_G, M2_B from the
red, green and blue data lines 121 R, 121G, 121B, re-
spectively, when the scan signal S1 is applied to the gate
line 111.

[0015] The driving transistors M2_R, M2_G, M2_B
supply tothe EL devices EL1_R,EL1_G, EL1_B adriving
current corresponding to the difference between the data
signals DR1, DG1, DB1 applied to the gate and the power
supply voltage VDD1 respectively supplied from the red,
green and blue power supply lines 131R, 131G, 131 B.
The driving current applied through the driving transistors
M2_R, M2_G, M2_B to drive the pixel P11 drives the EL
devices EL1_R, EL1_G, EL1_B. The capacitors C1_R,
C1_G, C1_B store the data signals DR1, DG1, DB1 ap-
plied, respectively, to the red, green and blue data lines
121 R, 121G, 121B.

[0016] Operations of a conventional organic electrolu-
minescent display device having the above described
structure are described as follows in reference to driving
waveform diagrams of FIG. 3.

[0017] First, the first gate line 111 is driven, and pixels
P11~P1n connected to the first gate line 111 are driven
when the scan signal S1 is applied to the first gate line
111.

[0018] In other words, the switching transistors of the
red, green and blue unit pixels PR11~PR1n,
PG11~PG1n, PB11~PB1n of the pixels P11~P1n con-
nected to the first gate line 111 are driven by the scan
signal S1 applied to the first gate line 111. Red, green
and blue data signals D(S1) (DR1~DRn, DG1~DGn,
DB1~DBn) are simultaneously applied to the gates of the
driving transistors of the red, green and blue unit pixels,
respectively, through the red, green and blue data lines
121R~12nR, 121G~12nG, 121B~12nB composing first
to nth data lines 121~12n according to the driving of the
switching transistors.

[0019] The driving transistors of the red, green and
blue unit pixels supply a driving current corresponding to
the red, green and blue data signals D(S1) (DR1~DRn,
DG1~DGn, DB1~DBn) applied to the red, green and blue
data lines 121R~12nR, 121G~12nG, 121B~12nB, re-
spectively, to the red, green and blue EL devices. There-
fore, the EL devices of the red, green and blue unit pixels
PR11~PR1n, PG11~PG1n, PB11~PB1n of the pixels
P11~P1n connected to the first gate line 111 are simul-
taneously driven when the scan signal S1 is applied to
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the first gate line 111.

[0020] Similarly, if a scan signal S2 for driving a second
gate line 112 is applied, data signals D(S2)(DR1~DRn,
DG1~DGn, DB1~DBn) are applied to red, green and blue
unit pixels PR21~PR2n, PG21~PG2n, PB21~PB2n of
pixels P21~P2n connected to the second gate line 112
through red, green and blue data lines 121R~12nR,
121G~12nG, 121B~12nB composing first to nth data
lines 121~12n.

[0021] EL devices of thered, green and blue unit pixels
PR21~PR2n, PG21~PG2n, PB21~PB2n of the pixels
P21~P2n connected to the second gate line 112 are si-
multaneously driven by a driving current corresponding

to the data signals D(S2)(DR1~DRn, DG1~DGn,
DB1~DBn).
[0022] EL devices of red, green and blue unit pixels

PRm1~PRmn, PGm1~PGmn, PBm1~PBmn of pixels
Pm1~Pmn connected to the mth gate line 11m are simul-
taneously driven according to red, green and blue data
signals D(Sm)(DR1~DRn, DG1~DGn, DB1~DBn) ap-
plied to the red, green and blue data lines 121R~12nR,
121G~12nG, 121B~12nB when a scan signal Sm is fi-
nally applied to mth gate line 11 m by repeating the fore-
going actions.

[0023] Therefore, animage is displayed by sequential-
ly driving pixels (P11~P1n)~(Pm1~Pmn) connected to
the respective gate lines 111~11m, thereby driving pixels
during one frame when the scan signals S1~Sm are se-
quentially applied starting with the first gate line 111 and
ending with the mth gate line 11 m.

[0024] However, in an organic electroluminescent dis-
play device having this structure, each pixel includes red,
green and blue unit pixels, and driving elements for driv-
ing red, green and blue EL devices (i.e., a switching thin
film transistor, a driving thin film transistor and a capac-
itor) are respectively arranged per the red, green and
blue unit pixels. Further, data lines and power supply
lines for supplying data signal and power supply ELVDD
to each driving element are respectively arranged per
the unit pixels.

[0025] Therefore, three data lines and three power
supply lines are arranged per pixel, and at least six tran-
sistors including three switching thin film transistors and
three driving thin film transistors and at least three ca-
pacitors are required in each pixel. On the other hand,
at least four signal lines are required per red, green and
blue unit pixels as a separate emission control line for
providing emission control signal is required in case that
each pixel is controlled by emission control signals.
Therefore, the circuit structure for the pixels in a conven-
tional organic electroluminescent display device is com-
plicated as a plurality of wirings and a plurality of elements
are arranged per each pixel, and yield is reduced as prob-
ability of generating defects is increased accordingly.
[0026] Further, the area of each pixel is reduced as
the resolution of the display device is being increased,
and not only is it difficult to arrange many elements on
one pixel, but also the aperture ratio is reduced accord-
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ingly.
SUMMARY OF THE INVENTION

[0027] The presentinvention relates to a flat panel dis-
play device and a method for driving the same as defined
by claims 1-7.

[0028] The presentinvention will be better understood
from the following detailed description of the examplary
embodiments thereof taken in conjunction with the ac-
companying drawings, and its scope will be pointed out
in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The above and other features of the present
invention will become more apparent to those of ordinary
skill in the art with the following description in detail of
certain exemplary embodiments thereof with reference
to the attached drawings in which:

FIG. 1 is a structural view of a conventional organic
electroluminescent display device;

FIG. 2 is a circuit diagram of a pixel circuit of the
organic electroluminescent display device of FIG. 1;
FIG. 3 is a waveform diagram of operation of the
organic electroluminescent display device of FIG. 1;
FIG. 4 is a block structural view of an organic elec-
troluminescent display device according to a first ex-
emplary embodiment of the present invention;

FIG. 5A illustrates a block structural view of a pixel
part applicable to the organic electroluminescent dis-
play device of FIG. 4;

FIG. 5B illustrates a block structural view of another
pixel part applicable to the organic electrolumines-
cent display device of FIG. 4;

FIG. 6 is a drawing schematically illustrating a pixel
circuit of an organic electroluminescent display de-
vice according to the first exemplary embodiment of
the present invention;

FIG. 7A is a block structural view of a pixel circuit of
the pixel part of FIG. 5A;

FIG. 7B is a block structural view of a pixel circuit of
the pixel part of FIG. 5B;

FIG. 8Ais adetailed circuit diagram of the pixel circuit
of FIG. 7A;

FIG. 8B is a detailed circuit diagram of the pixel circuit
of FIG. 7B;

FIG. 9is a driving waveform diagram of a pixel circuit
of an organic electroluminescent display device ac-
cording to the first exemplary embodiment of the
present invention;

FIG. 10 is a driving waveform diagram illustrating
white balance control in an organic electrolumines-
cent display device according to the first exemplary
embodiment of the present invention;

FIG. 11 is a block structural view of an organic elec-
troluminescent display device according to a second
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exemplary embodiment of the presentinvention; and
FIG. 12 is a block structural view of an organic elec-
troluminescent display device according to a third
exemplary embodiment of the present invention.

DETAILED DESCRIPTION

[0030] The present invention will now be described in
detail in connection with certain exemplary embodiments
with reference to the accompanying drawings. In the
drawings, like reference numerals/characters designate
like elements.

[0031] FIG. 4 illustrates a block structural view of an
organic electroluminescent display device according to
a first exemplary embodiment of the present invention.
[0032] Referring to FIG. 4, an organic electrolumines-
cent display device 50 according to the first exemplary
embodiment includes a pixel part 500, a gate line driving
circuit 510, a data line driving circuit 520 and an emission
control signal generating circuit 590. The gate line driving
circuit 510 sequentially generates scan signals S1'~Sm’
to gate lines of the pixel part 500 during one frame. The
data line driving circuit 520 sequentially supplies red,
green and blue data signals D1’~Dn’ to data lines of the
pixel part 500 whenever scan signals are applied during
one frame. The emission control signal generating circuit
590 sequentially supplies emission control signals EC_
R, G, B1~ EC_R, G, Bm for controlling emission of red,
green and blue EL devices to emission control lines
591~59m of the pixel part 500 whenever scan signals
are applied during one frame. In this and other embodi-
ments, the EL devices may be arranged in stripe type,
delta type or mosaic type. Further, at least one of the
gate line driving circuit 510, the data line driving circuit
520 and the emission control signal generating circuit
may have a redundancy function.

[0033] FIG. 5A illustrates one example of block struc-
ture of pixel partin an organic electroluminescent display
device according to the first exemplary embodiment of
the present invention.

[0034] Referring to FIG. 5A, a pixel part 500’ of an or-
ganic electroluminescent display device 50’ includes a
plurality of gate lines 511~51m to which scan signals
S1'~Sm’ are supplied from a gate line driving circuit 510,
and a plurality of data lines 521~52n to which data signals
D1'~Dn’ are supplied from a data line driving circuit 520.
The pixel part 500’ also includes a plurality of emission
control lines 591~59m to which emission control signals
EC_R, G,B1~EC_R, G, Bm are supplied from an emis-
sion control signal generating circuit 590, and a plurality
of power supply lines 531~53n for supplying power sup-
ply voltage VDD1 ~ VDDn.

[0035] The pixel part 500’ further includes a plurality
of pixels P11’~Pmn’ arranged in a matrix format, and con-
nected to the plurality of gate lines 511~51m, the plurality
of data lines 521~52n, the plurality of emission control
lines 591~59m and the plurality of power supply lines
531~53n. Each of the plurality of pixels P11'~Pmn’ is
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connected to one corresponding gate line in the plurality
of gate lines 511~51m, one corresponding data line in
the plurality of data lines 521~52n, one corresponding
emission control line in the plurality of emission control
lines 591~59m and one corresponding power supply line
in the plurality of power supply lines 531~53n.

[0036] For example, the pixel P11’ is connected to the
first gate line 511 for supplying the first scan signal S1’,
the first data line 521 for supplying the first data signal
D1’, the first emission control line 591 for supplying the
first emission control signal EC_R, G, B1, and the first
power supply line 531 for supplying the first power supply
voltage VDD1.

[0037] Therefore, corresponding scan signals are ap-
plied to the pixels P11'~Pmn’ through corresponding
scan lines, and the corresponding red, green and blue
data signals are sequentially supplied to the pixels
P11’~Pmn’ through corresponding data lines. Further,
corresponding red, green and blue emission control sig-
nals are sequentially supplied to the pixels P11'~Pmn’
through corresponding emission control lines, and cor-
responding power supply voltage is supplied to the pixels
P11’~Pmn’ through corresponding power supply lines.
Each of the pixels indicates a certain color, such that an
image is displayed during one frame by sequentially ap-
plying corresponding red, green and blue data signals to
the pixels whenever corresponding scan signals are ap-
plied to the pixels and sequentially driving red, green and
blue EL devices according to red, green and blue emis-
sion control signals, thereby sequentially emitting lights
corresponding to the red, green and blue data signals.
[0038] FIG. 6 schematically illustrates a pixel circuit for
one pixel in a time-divisionally driving type organic elec-
troluminescent display device according to the first ex-
emplary embodiment of the present invention. FIG. 6 il-
lustrates one pixel P11 in a plurality of pixels.

[0039] Referring to FIG. 6, the pixel includes an active
element 570 connected to the first gate line 511, the first
data line 521, the first emission control line 591 and the
first common power supply line 531, and red, green and
blue EL devices EL1_R’, EL1_G’, EL1_B’ connected in
parallel between the active element 570 and a common
voltage (e. g., ground) VSS. First electrodes, e.g., anode
electrodes, are connected to the active element 570, and
second electrodes, e.g., cathode electrodes, are com-
monly connected to the common voltage VSS, in the red,
green and blue EL devices EL1_R’, EL1_G’, EL1_B".
[0040] The red, green and blue EL devices EL1_R’,
EL1_G’, EL1_B’ should be time-divisionally driven so that
a pixel P11’ displays a certain color by driving the three
red, green and blue EL devices EL1_R’, EL1_G’, EL1_B’
during one frame since the red, green and blue EL de-
vices EL1_R’, EL1_G’, EL1_B’ share one active element
570 in a pixel circuit having the structure of FIG. 6. That
is, the red, green and blue EL devices EL1_R’, EL1_G’,
EL1_B’ are time-divisionally driven during one frame so
that the pixel P11’ realizes a certain color by dividing one
frame into three sub frames and driving one of the red,
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green and blue EL devices EL1_R’, EL1_G’, EL1_B’ dur-
ing each sub frame.

[0041] In other words, the active element 570 drives
the red EL device EL1_R’ using the emission control sig-
nal EC_R1 generated to the emission control line 591
from the emission control signal generating circuit 590
so that red color corresponding to red data is emitted if
red data DR1’ is applied as a data D1’ applied to the data
line 521 as the scan signal S1’ is applied from the gate
line 511 to the active element 570 in the first sub frame
of one frame. Similarly, when the scan signal S1’ is ap-
plied from the gate line 511 to the active element 570 in
the second sub frame, green data DG1’ is applied as the
data D1’ applied to the data line 521, and the green EL
device EL1_G’ is emitted by the emission control signal
EC_G1 generated to the emission control line 591 from
the emission control signal generating circuit 590 so that
green color corresponding to the green data is emitted.
Finally, when the scan signal S1’ is applied from the gate
line 511 to the active element 570 in the third sub frame,
blue data DB1’ is applied as the data D1’ applied to the
data line 521, and the blue EL device EL1_B’ is emitted
by the emission control signal EC_B1 generated to the
emission control line 591 from the emission control signal
generating circuit 590 so that blue color corresponding
to the blue data is emitted. Therefore, red, green and
blue EL devices are sequentially driven time-divisionally
during one frame so that each pixel emits a certain color
to display an image.

[0042] Althoughred, green and blue colors are emitted
to realize a certain color by driving the EL devices in the
order of red, green and blue EL devices during the three
sub frames of one frame in the first exemplary embodi-
ment of the present invention, emission sequence of red,
green and blue EL devices or red, green, blue and white
EL devices may be temporarily or permanently changed,
and/or one frame may be divided into more than three
sub frames so that at least one color out of red, green
and blue colors is further emitted in the remaining sub
frame(s) in order to adjust chromaticity, brightness or lu-
minance.

[0043] For example, one color of red, green, blue or
white can be further emitted during an additional one sub
frames such as RRGB, RGGB, RGBB and RGBW by
dividing one frame into four sub frames, and the addi-
tional emitted color is emitted from an appropriate sub
frame in a plurality of sub frames, wherein one EL device
in the red, green, blue and white EL devices is driven, or
at least two EL devices in the red, green, blue and white
EL devices are driven so that one color of red, green,
blue or white is further emitted during the additional one
or more sub frames.

[0044] Further, although the first exemplary embodi-
ment of the present invention discloses that red, green
and blue EL devices are sequentially driven during one
frame of three sub frames, the plurality of sub frames are
sequentially driven time-divisionally by dividing red,
green, blue or white into a plurality of sub frames during
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one frame, or the plurality of sub frames are sequentially
driven time-divisionally by dividing at least two colors in
the red, green, blue and white into a plurality of sub
frames during one frame.

[0045] FIG. 7A illustrates a block structural view of a
pixel circuit of time-divisional driving type organic elec-
troluminescent display device according to one exem-
plary embodiment of the present invention, and FIG. 8A
illustrates one example of detailed circuit diagram of the
pixel circuit of FIG. 7A. Pixel circuits of FIG. 7A and FIG.
8A illustrate examples of pixel circuit for sequentially driv-
ing red, green and blue EL devices EL1_R’, EL1_G’,
EL1_B’ time-divisionally during one frame.

[0046] Referringto FIG.7A and FIG. 8A, the pixel P11’
includes one gate line 511, one dataline 521, three emis-
sion control lines 591 r, 591 g, 591 b, the power supply
line 531, and an indication unit 560 time-divisionally driv-
en by signals applied through the lines. The indication
unit 560 includes a light emitting element for self-emitting
light. The light emitting element includes red, green and
blue EL devices EL1_R’, EL1_G’, EL1_B’ for emitting
red, green and blue respectively.

[0047] Further, the pixel P11’ includes the active ele-
ment 570 for sequentially driving the red, green and blue
EL devices EL1_R’, EL1_G’, EL1_B’ time-divisionally.
The active element 570 includes a driving unit 540 for
supplying driving current corresponding to red, green and
blue data signals DR1’, DG1’, DB1’ to the EL devices
EL1_R’, EL1_G’, EL1_B’ of the indication unit 560 when-
ever the scan signal S1’ is applied, and a sequential con-
trol unit 550 for controlling the driving current correspond-
ing to the red, green and blue data signals DR1’, DG1’,
DB1’. The data signals are sequentially supplied to the
red, green and blue EL devices EL1_R’,EL1_G’. EL1_B’
fromthe driving unit 540 according to the emission control
signals EC_R1, EC_G1, EC_B1.

[0048] As shown in FIG. 8A, the driving unit 540 in-
cludes a switching transistor M51 in which the scan signal
S1’ is supplied to gate from the gate line 511, and red,
green and blue data signals DR1’, DG1’, DB1’ are time-
divisionally supplied to a source from the data line 521.
Thedriving unit 540 also includes a driving transistor M52
having a gate connected to a drain of the switching tran-
sistor M51. A power supply voltage VDD1 is supplied to
a source from the power supply voltage line 531, and a
drain is connected to the sequential control unit 550. A
capacitor C51 is connected between a gate and a source
of the driving transistor M52.

[0049] Although the driving unit 540 includes two thin
film transistors of switching transistor and driving tran-
sistor and one capacitor in the described embodiment of
the present invention, any suitable structure capable of
driving light emitting element including the indication unit
560 may be used. Further, the driving unit 540 of FIG.
7A may also include any device capable of improving
driving characteristics for driving the light emitting ele-
ment of the indication unit 560, e.g., a threshold compen-
sation device. Although all thin film transistors in the driv-
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ing unit 540 are P type thin film transistors, the thin film
transistors can be N type thin film transistors or any com-
bination of N type thin film transistors and P type thin film
transistors. In addition, N type or P type thin film transis-
tors of depletion mode and/or enhancement mode may
be used. Further, the driving unit 540 may be constructed
using various types of switching elements such as thin
film diode, diode, TRS (triodic rectifier switch), etc. in-
stead of or in addition to the thin film transistors.

[0050] The sequential control unit 550 is connected
between the driving unit 540 and the indication unit 560
to time-divisionally and sequentially drive red, green and
blue EL devices EL1_R’, EL1_G’, EL1_B’ of the indica-
tion unit 560 according to red, green and blue emission
control signals EC_R1,EC_G1, EC_B1 supplied through
emission control lines 591r, 591g, 591b from the emis-
sion control signal generating circuit 590.

[0051] The sequential control unit 550 includes first,
second and third control devices connected between the
drain of the driving transistor M52 and anodes of the red,
green and blue EL devices EL1_R’, EL1_G’, EL1_B’, re-
spectively, to sequentially control time-divisional driving
of the red, green and blue EL devices EL1_R’, EL1_G’,
EL1_B’ according to the emission control signals EC_
R1, EC_G1, EC_B1.

[0052] The first control device includes a thin film tran-
sistor M55_R on which the first emission control signal
EC_R1 is applied to a gate, a source is connected to the
drain of the driving transistor M52, and a drain is con-
nected to the anode of the red EL device EL1_R’ to drive
the red EL device EL1_R’ correspondingly to a red data
signal applied through the driving transistor M52 by the
first emission control signal EC_R1.

[0053] The second control device includes a thin film
transistor M55_G to which the second emission control
signal EC_G1 is applied to a gate, a source is connected
to the drain of driving transistor M52, and a drain is con-
nected to the anode of the green EL device EL1_G’ to
drive the green EL device EL1_G’ correspondingly to a
green data signal applied through the driving transistor
M52 by the second emission control signal EC_G1.
[0054] The third control device includes a thin film tran-
sistor M55_B to which the third emission control signal
EC_B1 is applied to a gate, a source is connected to the
drain of the driving transistor M52, and a drain is con-
nected to the anode of the blue EL device EL1_B’ to drive
the blue EL device EL1_B’ correspondingly to a blue data
signal applied through the driving transistor M52 by the
third emission control signal EC_B1.

[0055] Although the sequential control unit 550 in-
cludes P type thin film transistors in the described em-
bodiment, the sequential control unit 550 can be formed
of N type thin film transistors or any suitable combination
of N type thin film transistors and P type thin film transis-
tors. N type and/or P type thin film transistors of depletion
mode or enhancement mode may be used. Further, the
sequential control unit 550 can be constructed by using
various types of switching elements such as a thin film
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diode, a diode, a TRS, etc., instead of or in addition to
the thin film transistors. The sequential control unit 550
can be constructed as any suitable device capable of
sequentially driving the red, green and blue EL devices.
[0056] Although in the described exemplary embodi-
ment of the present invention, a structure in which red,
green and blue light emitting elements are time-division-
ally driven by one active elementis described inreference
to the red, green and blue EL devices, the structure can
also be applied to other light emitting display devices
such as FED (field emission display) and PDP (plasma
display panel).

[0057] The process of time-divisionally driving a pixel
circuit of an organic electroluminescent display device in
exemplary embodiments of the present invention is de-
scribed as follows.

[0058] Conventionally, each one of scan signals
S1~Sm is sequentially applied to a plurality of gate lines
fromthe gate line driving circuit 110 so that m scan signals
are applied during one frame, and red, green and blue
data signals DR1~DRn, DG1-DGn, DB1~DBn are simul-
taneously applied to red, green and blue data lines from
the data line driving circuit 120 whenever the respective
scan signals S1~Sm are applied so that pixels are driven
as illustrated in FIG. 3.

[0059] In the described exemplary embodiment of the
present invention, however, one frame is divided into
three sub frames, scan signals are respectively applied
to gate lines from gate line driving circuit 510 during each
sub frame so that 3m scan signals are applied during one
frame. In case of the first pixel, when the scan signal S1’
is applied to the first gate line 511 during the first sub
frame, the switching transistor M51 is turned on so that
the red data signal DR1’ is supplied to the driving tran-
sistor M52 from the data line 521, wherein the sequential
control unit 550 drives the red EL device EL1_R’ corre-
spondingly to the red data signal DR1’ as the thin film
transistor M55_R (i.e., the first control device) is turned
on by the first emission control signal EC_R1.

[0060] Next, the sequential control unit 550 drives the
green EL device EL1_G’ correspondingly to the green
data signal DG1’ as the scan signal S1’ is applied to the
first gate line 511 during the second sub frame so that
the green data signal DG1’ is supplied to the driving tran-
sistor M52 from the data line 521, and the thin film tran-
sistor M55_G (i.e., the second control device) is turned
on by the second emission control signal EC_G1.
[0061] Finally, the sequential control unit 550 drives
the blue EL device EL1_B’ correspondingly to the blue
data signal DB1’ as the scan signal S1’ is applied to the
first gate line 511 during the third sub frame so that the
blue data signal DB1’ is supplied to the driving transistor
M52 from the data line 521, and the thin film transistor
M55_B (i.e., the third control device) is turned on by the
third emission control signal EC_B1.

[0062] Inthis manner, thered datasignals DR1’~DRn’,
the green data signals DG1’~DGn’ and the blue data sig-
nals DB1'~DBn’ are sequentially applied to the data lines
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so that red, green and blue EL devices EL_R’, EL_G’,
EL_B’ of pixels P11'~Pmn’ are sequentially driven time-
divisionally whenever the scan signals S1'~Sm’ are ap-
plied during the respective sub frames during one frame.
[0063] Therefore, circuit structure can be simplified in
a pixel circuit of the present invention as the red, green
and blue EL devices EL_R’, EL_G’, EL_B’ of the pixel
P11’ share an active element 570 so that each pixel re-
quires one gate line, one data line, three emission control
lines and one power supply line only.

[0064] FIG. 5B illustrates another block structure of a
pixel part 500" in an organic electroluminescent display
device 50" according to the first exemplary embodiment
of the presentinvention. FIG. 7B illustrates another block
structural view of a pixel circuit P11" of a time-divisional
driving type organic electroluminescent display device of
the present invention illustrated in FIG. 5B, and FIG. 8B
illustrates a detailed circuit diagram of the pixel circuit
P11" of FIG. 7B.

[0065] The pixelcircuitP11" illustratedin FIG. 5B, FIG.
7B and FIG. 8B is substantially the same as the pixel
circuit P11’ of FIG. 5A, FIG. 7A and FIG. 8A except that
a separate power supply line is installed so that a power
supply voltage VDD1 is supplied to a capacitor C51’ of
a driving unit 540’ in an active element 570’, through a
power supply line 531 b, and the power supply voltage
VDD1 is supplied to a source of a driving transistor M52’
through a power supply line 531a. This is different from
the pixel circuit P11’ wherein the same power supply volt-
age VDD1 is supplied to the capacitor C51 of a driving
unit 540 and the source of the driving transistor M52
through the same power supply line 531. Hence, in the
pixel circuit P11", data signals are stored in the capacitor
C51’ more stably by separating power supply line sup-
plied to the capacitor C51’ from the power supply line
supplied to the driving transistor M52’. In the pixel circuit
P11", a driving transistor M51’ is coupled in substantially
the same manner as the driving transistor M51 is in the
pixel circuit P11’

[0066] A method for time-divisionally and sequentially
driving an organic electroluminescent display device ac-
cording to the first exemplary embodiment of the present
invention as described above is described in detail as
follows in reference to the driving waveform diagram of
FIG. 9. The description will be made in reference to the
illustrated embodiment of FIGs. 5A, 7A and 8A with the
understanding that the description applies equally as well
to the illustrated embodiment of FIGs. 5B, 7B and 8B.
[0067] First, when a scan signal S1'(R) is applied to
the first gate line 511 from the gate line driving circuit 510
during a first sub frame 1SF_Rin one frame, the first gate
line 511 is driven, and red data signals DR1’~DRn’ are
supplied as data signals D1’~Dn’ to the driving transistor
of the pixels P11°~P1n’ connected to the first gate line
511 from the data line driving circuit 520'.

[0068] When the emission control signal EC_R1 from
the emission control signal generating circuit 590 for con-
trolling the red EL device EL_R'’ of the pixels P11’-P1 n’
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connected to the first gate line is applied to the sequential
control unit 550 through the emission control line 591 r,
the thin film transistor M55_R is turned on, and driving
current corresponding to the red data signals DR1’~DRn’
is supplied to the red EL device so that the red EL device
is driven.

[0069] Subsequently, when a second scan signal S1’
(G) is applied to the first gate line 511 during a second
sub frame 1SF_G of the first frame 1F, green data signals
DG1'~DGn’ are supplied to the driving transistor M52
through the data lines 521~52n. When the emission con-
trol signal EC_G1 from the emission control signal gen-
erating circuit 590 for controlling the green EL device EL _
G’ of the pixels P11°~P1n’ connected to the first gate line
511 is applied to the sequential control unit 550 through
the emission control line 591g, the thin film transistor
M55_G is turned on, and driving current corresponding
to the green data signals DG1’~DGn’ is supplied to the
green EL device so that the green EL device is driven.
[0070] Finally, when a third scan signal S1°(B) is ap-
plied to the first gate line 511 during a third sub frame
1SF_B ofthefirstframe 1 F, blue data signals DB1’~DBn’
are supplied to the driving transistor M52 through the
data lines 521~52n. When the emission control signal
EC_B1 from the emission control signal generating circuit
590 for controlling the blue EL device EL_B’ of the pixels
P11’~P1n’ connected to the first gate line 511 is applied
to the sequential control unit 550 through the emission
control line 591 b, the thin film transistor M55_B is turned
on, and driving current corresponding to the blue data
signals DB1'~DBn’ is supplied to the blue EL device so
that the blue EL device is driven.

[0071] Subsequently, whenascansignal S2’is applied
to the second gate line 512 per each sub frame of one
frame, red, green and blue data signals DR1'~DRn’,
DG1'~DGn’, DB1'~DBn’ are sequentially applied to the
data lines 521~52n. Further, emission control signals
EC_R2,EC_G2, EC_B2 from the emission control signal
generating circuit 590 for sequentially controlling the red,
green and blue EL devices of the pixels P21’~P2n’ con-
nected to the second gate line 512 are sequentially ap-
plied to the sequential control unit 550 through the emis-
sion control lines 591 r, 591 g, 591 b, respectively, as
described above. Therefore, the thin film transistors
M55_R, M55_G, M55_B are sequentially turned on, and
driving currents corresponding to the red, green and blue
datasignals DR1'~DRn’, DG1'~DGn’, DB1’~DBn’ are se-
quentially supplied to the red, green and blue EL devices
so that the red, green and blue EL devices are time-di-
visionally driven.

[0072] The red, green and blue data signals
DR1~DRn’, DG1'~DGn’, DB1’~DBn’ are sequentially
applied to the data lines 521~52n, and emission control
signalsEC_Rm,EC_Gm, EC_Bm from the emission con-
trol signal generating circuit 590 for sequentially control-
ling the red, green and blue EL devices of the pixels
Pm1’~Pmn’ connected to the mth gate line 51m are se-
quentially applied to the sequential control unit 550
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through the emission control lines 591 a, 591 b, 591 c,
respectively, when the scan signal is applied to the mth
gate line 51 m per each sub frame of one frame by re-
peating the above described actions. Accordingly, the
thin film transistors M55_R, M55_G, M55_B are sequen-
tially turned on, and driving currents corresponding to the
red, green and blue data signals DR1~DRn’,
DG1'~DGn’, DB1'~DBn’ are sequentially supplied to the
red, green and blue EL devices so that the red, green
and blue EL devices are time-divisionally driven.

[0073] Therefore, one frame is divided into three sub
frames in the described exemplary embodiment, and an
image is displayed by time-divisionally sequentially driv-
ing red, green and blue EL devices during the three sub
frames. The image displayed using time-divisional driv-
ing of the EL devices is perceived by people as simulta-
neous driving of the EL devices since sequential driving
time of the red, green and blue EL devices is very fast
although the red, green and blue EL devices are time-
divisionally driven.

[0074] Further, an organic electroluminescent display
device according to the first exemplary embodiment of
the present invention is capable of controlling white bal-
ance by controlling emission time of the red, green and
blue EL devices, wherein the organic electroluminescent
display device is capable of controlling white balance by
controlling turn on times of the thin film transistors
M55_R, M55_G, M55_B of the sequential control unit
550 of FIG. 8A and FIG. 8B, thereby controlling emission
time of the red, green and blue EL devices.

[0075] In more detail, turn on times tr, tg, tb of the red,
green and blue emission control signals EC_R1,EC_G1,
EC_B1 generated from the emission control signal gen-
erating circuit 590 are controlled per each sub frame as
illustrated in FIG. 10, and times for turning on the thin
film transistors M55_R, M55_G, M55_B of the sequential
control unit 550 are determined accordingly. Therefore,
white balance is controlled by controlling emission times
of the red, green and blue EL devices.

[0076] Although it is illustrated in FIG. 10 that white
balance is achieved by relatively lengthening the turn on
time tr of the red emission control signal EC_R1 as com-
pared to the turn on times tg, tb of the green and blue
emission control signals EC_G1, EC_B1, and shortening
the turn on time tg of the green emission control signal
EC_G1 as compared to the turn on time tb of the blue
emission control signal EC_B, the present invention is
not restricted to this. In fact, it is possible to control white
balance by adjusting the turn on times of the red, green
and blue emission control signals EC_R1, EC_G1, EC_
B1 in various different combinations. Of course, the white
balance control scheme of FIG. 10 is broadly applicable
to all of the red, green and blue control signals EC_R,
EC_G and EC_B for all of the pixels rather than being
limited to EC_R1, EC_G1 and EC_B1.

[0077] As described above, in exemplary embodi-
ments of the present invention, not only white balance is
controlled by controlling red, green and blue emission
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times, but also the red, green and blue emission times
may further be controlled to optimize brightness in the
state that the red, green and blue emission times are
primarily controlled so that white balance is controlled.
[0078] FIG. 11 illustrates a block structural view of an
organic electroluminescent display device 60 having a
pixel part 600, according to a second exemplary embod-
iment of the present invention. An organic electrolumi-
nescentdisplay device of FIG. 11 has the similar structure
and operation as the organic electroluminescent display
device 50 of FIG. 4 except that two gate line driving cir-
cuits 510a, 510b and two emission control signal gener-
ating circuits 590a, 590b are arranged.

[0079] Thatis, itis constructed in such a way that scan
signals are supplied to some of the gate lines from a first
gate line driving circuit 510a, and scan signals are sup-
plied to the rest of the gate lines from a second gate line
driving circuit 510b, wherein the scan signals are applied
to the upper part of the gate lines from the first gate line
driving circuit 510a, and the scan signals are sequentially
applied to the lower part of the gate lines from the second
gate line driving circuit 510b. In further embodiments, the
scan signals may be applied to even numbered gate lines
from a first gate line driving circuit, and scan signals may
be applied to odd numbered gate lines from a second
gate line driving circuit so as to reduce density of the gate
lines arranged in the pixel part. In such cases, each of
the first and second gate line driving circuits 510a, 510b
may have circuitry for generating only half the scan sig-
nals so as to save cost and space.

[0080] In the organic electroluminescent display de-
vice 60, scan signals may be substantially simultaneous-
ly supplied to the gate lines from the driving circuits 510a,
510b toreduce signal delay and/or to supply redundancy.
To provide such signal delay reduction or redundancy
capabilities, the first and second gate line driving circuits
510a, 510b may generate scan signals S11~S1m and
scan signals S21~S2m, respectively, corresponding to
all of the scan lines.

[0081] In the organic electroluminescent display de-
vice 60, emission control signals are supplied to some
of the emission control lines from a first emission control
signal generating circuit 590a, and emission control sig-
nals are supplied to the rest of the emission control lines
from a second emission control signal generating circuit
590b, wherein the emission control signals are applied
to the upper part of the emission control signal lines from
the first emission control signal generating circuit 590a,
and the emission control signals are sequentially applied
to the lower part of the emission control signal lines from
the second emission control signal generating circuit
590b. In further embodiments, the emission control sig-
nals may be applied to even numbered emission control
lines from a first emission control signal generating cir-
cuit, and the emission control signals may be applied to
odd numbered emission control lines from a second
emission control signal generating circuit, so as to reduce
density of emission control lines arranged in the pixel
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part. In such cases, each of the first and second emission
control line generating circuits 590a, 590b may have cir-
cuitry for generating only half the emission control signals
so as to save cost and space.

[0082] In the organic electroluminescent display de-
vice 60, emission control signals may be substantially
simultaneously supplied to the emission control lines
from the first and second emission control signal gener-
ating circuits 590a, 590b to reduce signal delay and/or
to supply redundancy. To provide such signal delay re-
duction or redundancy capabilities, the first and second
emission control generating circuits 590a, 590b may gen-
erate emission control signals EC_R.G,B11~EC_R,G,
B1m and emission control signals EC_R,G,B21~EC_R,
G,B2m, respectively, corresponding to all of the emission
control lines.

[0083] FIG. 12 illustrates a block structural view of an
organic electroluminescent display device 70 having a
pixel part 700 according to a third exemplary embodiment
of the present invention. The organic electroluminescent
display device 70 of FIG. 12 has the similar structure and
operation as the organic electroluminescent display de-
vice 60 of FIG. 11 except that arrangement positions of
two gate line driving circuits 510a’, 510b’ and two emis-
sion control signal generating circuits 590a’, 590b’ are
different from the corresponding circuits of FIG. 11. The
first gate line driving circuit 510a’ may generate scan sig-
nals S11'~S1m’, and the second gate line driving circuit
510b’ may generate scan signals S21'~S2m’. In other
embodiments, the first and second gate line driving cir-
cuits 510a’, 510b’ may each generate only half of the
scan signals so as to save cost and space.

[0084] The first emission control signal generating cir-
cuit 590a’ may generate emission control signals EC_R,
G,B11~EC_R, G, B1m’, and the second emission control
signal generating circuit 590b’ may generate emission
control signals EC_R, G, B21'~EC_R, G, B2m’. In other
embodiments, the first and second emission control sig-
nal generating circuits may each generate only half of
the emission control signals so as to save costand space.
[0085] While it is shown in certain exemplary embod-
iments of the present invention that a plurality of gate line
driving circuits and emission control signal generating
circuits can be used in an organic electroluminescent dis-
play device, a plurality of data line driving circuits may
also be used in other embodiments.

[0086] An organic electroluminescent display device
according to the above described exemplary embodi-
ments of the present invention enables high accuracy
fineness by having a driving thin film transistor and a
switching thin film transistor shared by red, green and
blue EL devices so that the red, green and blue EL de-
vices are time sharingly driven and improves opening
ratio and yield by decreasing the number of elements
and wirings. An organic electroluminescent display de-
vice according to the present invention also results in the
reduction of RC delay and voltage drop (IR drop).
[0087] Further, an organic electroluminescent display
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device according to the present invention also enables
controlling of white balance and brightness by controlling
emission time of the red, green and blue EL devices.

Claims

1.

A flat panel display device comprising:

a plurality of gate lines, data lines and power
supply lines; and

a plurality of pixels, each said pixel connected
to a corresponding said gate line, a correspond-
ing said data line and a corresponding said pow-
er supply line,

wherein each of the pixels comprises

red, green and blue EL devices;

a first thin film transistor having of the source and
the drain commonly coupled to the red, green and
blue EL devices to time-divisionally drive the red,
green and blue EL devices; and

second, third and fourth thin film transistors connect-
ed between the first thin film transistor and the red,
green and blue EL devices, respectively, to control
the red, green and blue EL devices so that the red,
green and blue EL devices time-divisionally emitlight
inside one frame comprising a plurality of sub
frames, in accordance with the sub frames.

The flat panel display device of claim 1, wherein each
of the pixels further comprises:

afifth thinfilm transistor having a gate connected
to the corresponding said gate line, one of a
source and adrain connected to the correspond-
ing said data line and the other one of the source
and the drain to a gate of the first thin film tran-
sistor;

and a capacitor connected between the gate and
said one of the source and the drain of the first
thin film transistor;

wherein

the first thin film transistor has one of a source and
a drain connected to the corresponding said power
supply line;

the second thin film transistor has one of a source
and a drain connected to the other one of the source
and the drain of the first thin film transistor, and a
first emission control signal applied to a gate;

the third thin film transistor has one of a source and
a drain connected to the other one of the source and
the drain of the first thin film transistor, and a second
emission control signal applied to a gate;

the fourth thin film transistor has one of a source and
a drain connected to the other one of the source and
the drain of the first thin film transistor, and a third
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emission control signal applied to a gate; and
wherein the red, green and blue EL devices have
first electrodes connected to the other ones of the
source and the drain of the second, third, and fourth
thin film transistors, respectively, and second elec-
trodes commonly connected to a reference voltage
(Vss).

The flat panel display device of claim 1 further com-
prising:

at least one gate line driving circuit for supplying
a plurality of scan signals to the gate lines;

at least one data line driving circuit for time-di-
visionally supplyingred, green and blue data sig-
nals to the data lines; and

at least one emission control signal generating
circuit for supplying emission control signals to
the emission control lines.

The flat panel display device according to claim 3,
wherein at least one of the gate line driving circuit,
the data line driving circuit and the emission control
signal generating circuit has a redundancy function.

A method for driving a flat panel display device ac-
cording to one of the preceeding claims, the method
comprising: time-divisionally supplying red, green
and blue data during a plurality of sub display periods
within a display period of time through a same data
line to each said pixel, and sequentially driving said
red, green and blue EL devices by controlling the
conducting states of said second, third and fourth
thin film transistors, respectively, so as to realize a
certain color in the display period of time.

The method for driving a flat panel display device
according to claim 5, the method further comprising
the steps of:

generating scan signals at the corresponding
said gate line within a sub display period of time
in the display period of time, time-divisionally ap-
plying red, green and blue data to the corre-
sponding said data line whenever the scan sig-
nals are generated so that red, green and blue
driving currents are generated, and time-divi-
sionally driving red, green and blue EL devices
of the pixels connected to the corresponding
said gate line using R, G and B emission control
signals.

The driving method of the flat panel display device
according to claim 6, wherein the display period of
time includes three sub display periods of time, and
the red, green and blue EL devices emit light one by
one during the three sub display periods of time so
that the red, green and blue EL devices time-divi-
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sionally emit light during the display period of time.

Patentanspriiche

1.

Eine Flachbildschirmvorrichtung, umfassend:

eine Mehrzahl von Gateleitungen, Datenleitun-
gen und Stromversorgungsleitungen; und

eine Mehrzahl von Pixeln, wobei jedes besagte
Pixel mit einer entsprechenden besagten Gate-
leitung, einer entsprechenden besagten Daten-
leitung und einer entsprechenden besagten
Stromversorgungsleitung verbunden ist,

wobei jedes der Pixel umfasst

rote, griine und blaue EL-Bauelemente;

einen ersten Dunnfilmtransistor, bei dem zur zeitge-
teilten Ansteuerung der roten, griinen und blauen
EL-Bauelemente ein aus der Source und dem Drain
Gewabhltes mit den roten, griinen und blauen EL-
Bauelemente gemeinsam verschaltet ist; und
zweite, dritte und vierte Dinnfilmtransistoren, die
zwischen dem ersten Diinnfilmtransistor und den ro-
ten, grinen beziehungsweise blauen EL-Bauele-
menten angeschlossen sind, um die roten, griinen
und blauen EL-Bauelemente zu steuern, so dass die
roten, griinen und blauen EL-Bauelemente zeitge-
teilt innerhalb eines eine Mehrzahl von Unterbildern
umfassenden Bildes entsprechend den Unterbildern
Licht emittieren.

Die Flachbildschirmvorrichtung nach Anspruch 1,
wobei jedes der Pixel ferner umfasst:

einen flnften DUnnfilmtransistor, bei dem ein
Gate mit der entsprechenden besagten Gatelei-
tung, ein aus einer Source und einem Drain Ge-
wahltes mit der entsprechenden besagten Da-
tenleitung und das Verbleibende aus der Source
und dem Drain mit einem Gate des ersten Dlinn-
filmtransistors verbunden ist;

und einen Kondensator, der zwischen dem Gate
und besagtem aus der Source und dem Drain
Gewahlten des ersten Dinnfilmtransistors an-
geschlossen ist;

wobei

bei dem ersten Dulnnfilmtransistor ein aus einer
Source und einem Drain Gewahltes mit der entspre-
chenden besagten Stromversorgungsleitung ver-
bunden ist;

bei dem zweiten Dinnfilmtransistor ein aus einer
Source und einem Drain Gewahltes mit dem Ver-
bleibenden aus der Source und dem Drain des er-
sten Dinnfilmtransistors verbunden ist und ein er-
stes Emissionskontrollsignal an ein Gate angelegt
ist;
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bei dem dritten Dlnnfilmtransistor ein aus einer
Source und einem Drain Gewahltes mit dem Ver-
bleibenden aus der Source und dem Drain des er-
sten Dinnfilmtransistors verbunden ist und ein zwei-
tes Emissionskontrollsignal an ein Gate angelegt ist;
bei dem vierten Dinnfilmtransistor ein aus einer
Source und einem Drain Gewahltes mit dem Ver-
bleibenden aus der Source und dem Drain des er-
sten Dinnfilmtransistors verbunden ist und ein drit-
tes Emissionskontrollsignal an ein Gate angelegt ist;
und

wobei bei den roten, griinen und blauen EL-Bauele-
menten erste Elektroden mit den Verbleibenden aus
der Source und dem Drain der zweiten, dritten be-
ziehungsweise vierten Dinnfilmtransistoren verbun-
den sind und zweite Elektroden gemeinsam mit einer
Bezugsspannung (Vss) verbunden sind.

Die Flachbildschirmvorrichtung nach Anspruch 1,
ferner umfassend:

mindestens eine Gateleitungsansteuerschal-
tung zum Liefern einer Mehrzahl von Abtastsi-
gnalen an die Gateleitungen;

mindestens eine Datenleitungsansteuerschal-
tung zum zeitgeteilten Liefern von Rot-, Griin-
und Blau-Datensignalen an die Datenleitungen;
und

mindestens eine Emissionssteuersignal-Erzeu-
gungsschaltung zum Liefern von Emissions-
steuersignalen an die Emissionssteuerleitun-
gen.

Die Flachbildschirmvorrichtung nach Anspruch 3,
wobei mindestens eine aus der Gateleitungsansteu-
erschaltung, der Datenleitungsansteuerschaltung
und der Emissionssteuersignal-Erzeugungsschal-
tung Gewahlte eine Redundanzfunktion aufweist.

Verfahren zum Ansteuern einer Flachbildschirmvor-
richtung nach einem der vorhergehenden Anspri-
che, wobei das Verfahren umfasst: zeitgeteiltes Lie-
fern von Rot-, Griin- und Blau-Daten wahrend einer
Mehrzahl von Unteranzeigezeitabschnitten inner-
halb eines Anzeigezeitabschnittes durch eine selbe
Datenleitung zu jedem besagten Pixel und sequen-
tielles Ansteuern besagter roter, griiner und blauer
EL-Bauelemente durch Steuern der Durchlasszu-
stédnde besagter zweiter, dritter beziehungsweise
vierter Dinnfilmtransistoren, um eine bestimmte
Farbe in dem Anzeigezeitabschnitt hervorzubrin-
gen.

Das Verfahren zum Ansteuern einer Flachbild-
schirmvorrichtung nach Anspruch 5, wobei das Ver-

fahren ferner die folgenden Schritte umfasst:

Erzeugen von Abtastsignalen an den entspre-
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chenden besagten Gateleitungen innerhalb ei-
nes Unteranzeigezeitabschnittes in dem Anzei-
gezeitabschnitt, wobei jedesmal, wenn die Ab-
tastsignale erzeugt werden, zeitgeteilt Rot-,
Griin- und Blau-Daten an die entsprechende
Datenleitung angelegt werden, so dass Rot-,
Griin- und Blau-Ansteuerstrome erzeugt wer-
den, und zeitgeteiltes Ansteuern roter, griner
und blauer EL-Bauelemente der mit den ent-
sprechenden besagten Gateleitungen verbun-
denen Pixel unter Verwendung von R-, G- und
B-Emissionssteuersignalen.

Verfahren zum Ansteuern einer Flachbildschirmvor-
richtung nach Anspruch 6, wobei der Anzeigezeit-
abschnitt drei Unteranzeigezeitabschnitte beinhaltet
und die roten, griinen und blauen EL-Bauelemente
wahrend der drei Unteranzeigezeitabschnitte nach-
einander Licht emittieren, so dass die roten, griinen
und blauen EL-Bauelemente wahrend des Anzeige-
zeitabschnittes zeitgeteilt Licht emittieren.

Revendications

Dispositif d’affichage a panneau plat comprenant :

une pluralité de lignes de porte, de lignes de
données et de lignes dalimentation en
puissance ; et

une pluralité de pixels, chaque dit pixel étant re-
lié a une dite ligne de porte correspondante, une
dite ligne de données correspondante et une di-
te ligne dalimentation en puissance
correspondante ;

dans lequel chacun des pixels comporte :

des dispositifs EL rouges, verts et bleus ;

un premier transistor a couche mince ayant 'un
parmi la source et le drain relié de fagon com-
mune aux dispositifs EL rouges, verts et bleus
pour entrainer de fagon divisionnelle dans le
temps les dispositifs EL rouges, verts et bleus ;
et

un deuxiéme, un troisiéme et un quatriéme tran-
sistor a couche mince reliés respectivement en-
tre le premier transistor a couche mince et les
dispositifs EL rouges, verts et bleus, pour com-
mander les dispositifs EL rouges, verts et bleus
de sorte que les dispositifs EL rouges, verts et
bleus émettent de la lumiére de fagon division-
nelle dans le temps a l'intérieur d’un cadre com-
prenant une pluralité de cadres secondaires, se-
lon les cadres secondaires.

2. Dispositif d’affichage a panneau plat selon la reven-

dication 1, dans lequel chacun des pixels comporte
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de plus :

un cinquieme transistor a couche mince ayant
une porte reliée a ladite ligne de porte corres-
pondante, 'un parmi une source et un drain
étantrelié alaligne de données correspondante
et 'autre parmi la source et le drain a une porte
du premier transistor a couche mince ;

et un condensateur relié entre la porte et ledit
un parmi la source et le drain du premier tran-
sistor a couche mince ;

dans lequel

le premier transistor a couche mince a l'un parmiune
source et un drain relié a la ligne d’alimentation en
puissance correspondante ;

le deuxiéme transistor a couche mince a I'un parmi
une source et un drain relié a I'autre parmi la source
et le drain du premier transistor a couche mince, et
un premier signal de commande d’émission appliqué
a une porte ;

le troisiéme transistor a couche mince a I'un parmi
une source et un drain relié a I'autre parmi la source
et le drain du premier transistor a couche mince, et
un deuxiéme signal de commande d’émission appli-
qué a une porte ;

le quatrieme transistor a couche mince a I'un parmi
une source et un drain relié a I’ autre parmila source
et le drain du premier transistor a couche mince, et
un troisieme signal de commande d’émission appli-
qué a une porte ; et

dans lequel les dispositifs EL rouges, verts et bleus
ont des premiéres électrodes reliées respectivement
aux autres de la source et du drain des deuxiéme,
troisiéme, et quatrieme transistors de la couche min-
ce, et des deuxiemes électrodes reliées de fagon
commune a une tension de référence (Vss).

Dispositif d’affichage a panneau plat selon la reven-
dication 1 comprenant de plus :

au moins un circuit d’entrainement de ligne de
porte destiné a fournir une pluralité de signaux
de balayage aux lignes de porte ;

au moins un circuit d’entrainement de ligne de
données destiné a fournir de fagon divisionnelle
dans le temps des signaux de données rouges,
vertes et bleues aux lignes de données ; et

au moins un circuit de production de signaux de
commande d’émission destiné a fournir des si-
gnaux de commande d’émission aux lignes de
commande d’émission.

Dispositif d’affichage a panneau plat selon la reven-
dication 3, dans lequel au moins I'un parmi le circuit
d’entrainement de ligne de porte, le circuit d’entrai-
nement de ligne de données et le circuit de produc-
tion de signaux de commande d’émission posséde
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une fonction de redondance.

Procédé destiné a entrainer un dispositif d’affichage
a panneau plat selon I'une des revendications pré-
cédentes, le procédé comprenant : une fourniture de
fagon divisionnelle dans le temps de données rou-
ges, vertes et bleues pendant une pluralité de pério-
des d’'affichage secondaires au cours d’une période
de temps d’affichage par I'intermédiaire d’'une méme
ligne de données a chaque dit pixel et un entraine-
ment de fagon séquentielle desdits dispositifs EL
rouges, verts et bleus en commandant respective-
ment les états passants desdits deuxiéme, troisieme
et quatrieme transistors a couche mince, afin de réa-
liser une certaine couleur dans la période de temps
d’affichage.

Procédé destiné a entrainer un dispositif d’affichage
a panneau plat selon la revendication 5, le procédé
comprenant de plus les étapes :

de production de signaux de balayage a ladite
ligne de porte correspondante avec une période
de temps d’affichage secondaire dans la pério-
de de temps d’affichage, d’application de fagon
divisionnelle dans le temps de données rouges,
vertes et bleues a ladite ligne de données cor-
respondante a chaque fois que les signaux de
balayage sont produits de sorte que des cou-
rants d’entrainement rouges, verts et bleus
soient produits, et d’entrainement de fagon di-
visionnelle dans le temps de dispositifs EL rou-
ges, verts et bleus des pixels reliés a ladite ligne
de porte correspondante en utilisant des si-
gnaux de commande d’émission R, G et B.

Procédé d’entrainement du dispositif d’affichage a
panneau plat selon la revendication 6, dans lequel
la période de temps d’affichage comporte trois pé-
riodes de temps d’'affichage secondaires, et les dis-
positifs EL rouges, verts et bleus émettent de la lu-
miére un par un pendant les trois périodes de temps
d’affichage secondaires de sorte que les dispositifs
EL rouges, verts et bleus émettent de la lumiére de
fagon divisionnelle dans le temps pendant la période
de temps d’affichage.
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