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Description

BACKGROUND OF THE INVENTION

(a) Field of the Invention

[0001] The present invention relates to a display and
a driving method thereof.

(b) Description of the Related Art

[0002] Inadisplayareaofanactive matrix display such
as a liquid crystal display and an organic light emitting
display, scan lines extended in a row direction and data
lines extended in a column direction are formed. Two
adjacent scan lines and two adjacent data lines define a
pixel area, and a pixel is formed on the pixel area. An
active element such as a transistor is formed on the pixel
and transmits a data signal from the data line in response
to a select signal from the scan line. Therefore, the active
matrix display needs a scan driver for driving the scan
lines and a data driver for driving the data lines.

[0003] In the active matrix display, colors are repre-
sented through combinations of colors emitted by certain
pixels. In general, the pixels include pixels for displaying
red, pixels for displaying green, and pixels for displaying
blue, and the colors are displayed by combinations of
red, green, and blue. In the display, the pixels are ar-
ranged in an order of red, green, and blue along a row
direction, and data lines are respectively coupled to pix-
els arranged along the row direction.

US Patent 6,421,033 B1 relates to a current-driven emis-
sive display addressing and fabrication scheme. One
transistor-controlled current driver is provided for each
column of pixels within a segment and all of segment’s
current drivers are connected to a respective gate ad-
dress line. The array is addressed by dividing a frame
time into sub-frame times. During the first sub-frame time,
the current drivers of each segment are turned on in se-
quence, and the first row of each segment is addressed.
The remaining rows are addressed in this manner during
subsequent sub-frame times.

[0004] Since a data driver converts the data signals to
analog voltages or analog currents and applies those to
all data lines, the data driver has many output terminals
corresponding to the data lines. Generally, the data driver
is manufactured in the form of an integrated circuit. How-
ever, a plurality of integrated circuits is used to drive all
data lines since the number of output terminals which an
individual integrated circuit has is limited. In addition, if
the data line and driving elements are formed on each
pixel, the aperture ratio corresponding to a light emission
area of the pixel is reduced.

It is object of the present invention to provide a display
having a reduced number of integrated circuits for driving
the data lines.
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SUMMARY OF THE INVENTION

[0005] The presentinventionrelatestoadisplay, which
comprises a display area including a plurality of data lines
for transmitting data signals for displaying an image. A
plurality of first scan lines is provided for transmitting se-
lect signals. A plurality of second scan lines and a plurality
of third scan lines is provided for respectively transmitting
emission control signals. The display comprises a plu-
rality of pixel areas. A pixel area includes a first pixel and
a second pixel coupled to the corresponding data line
and the corresponding first scan line. The display com-
prises a scan driver transmitting first signal pulses. The
scan driver is adapted to output one of said first signal
pulses during each subfield of a plurality of subfields for
forming a field. The scan driver sequentially transmits
second signals to the second scan lines by outputting
the second signal having a second pulse during a first
subfield of the plurality of subfields, and transmitting third
signals to the third scan lines by outputting the third signal
having a third pulse during a second subfield of the plu-
rality of subfields. The scan driver includes a first driver
for transmitting the first signals to the first scan lines by
shifting the first signal sequentially from one row to the
next row of the display by a first period. The first pixel
comprises a first emit transistor and the second pixel
comprises a second emit transistor. The first emit tran-
sistor turns on in response to the second pulse so that
the first pixel (111ij) emits light. The second emit transis-
tor turns on in response to the third pulse so that the
second pixel emits light.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 shows a plan view of an organic light
emitting display according to a first exemplary embodi-
ment of the present invention.

[0007] FIG. 2 shows a schematic diagram of pixel ar-
eas of the organic light emitting display according to the
first exemplary embodiment of the present invention.
[0008] FIG. 3 shows a signal timing diagram of the or-
ganic light emitting display according to the first exem-
plary embodiment of the present invention.

[0009] FIG. 4A shows a select scan driver in the or-
ganic light emitting display according to the first exem-
plary embodiment of the present invention.

[0010] FIG. 4B shows aflip-flop usedinthe select scan
driver of FIG. 4A.

[0011] FIG. 5 shows a signal timing diagram in the se-
lect scan driver of FIG. 4A.

[0012] FIGs. 6,9, and 11 show emit scan driversin the
organic light emitting displays according to second, third,
and fourth exemplary embodiments of the present inven-
tion, respectively.

[0013] FIG. 7 shows a schematic diagram of pixel ar-
eas of the organic light emitting display according to the
second exemplary embodiment of the present invention.
[0014] FIG. 8 shows a signal timing diagram of the or-
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ganic light emitting display according to the second ex-
emplary embodiment of the present invention.

[0015] FIGs. 10 and 12 show signal timing diagrams
in the emit scan drivers of FIGs. 9 and 11, respectively.
[0016] FIGs. 13 and 14 show plan views of organic
light emitting displays according to fourth and fifth exem-
plary embodiments of the presentinvention, respectively.
[0017] FIGs. 15, 16, and 18 show emit scan drivers in
the organic light emitting displays according to fifth, sixth,
and seventh exemplary embodiments of the present in-
vention, respectively.

[0018] FIG. 17 shows a signal timing diagram in the
emit scan driver of FIG. 16.

[0019] FIGs. 19 and 20 show signal timing diagrams
in the emit scan driver of FIG. 18, respectively.

[0020] FIGs. 21 and 22 show plan views of organic
light emitting displays according to eighth and ninth ex-
emplary embodiments of the present invention, respec-
tively.

[0021] FIGs. 23, 25, 26, and 28 show scan drivers in
the organic light emitting displays according to ninth,
tenth, eleventh, and twelfth exemplary embodiments of
the present invention, respectively.

[0022] FIGs. 24 and 27 show signal timing diagrams
in the scan drivers of FIGs. 23 and 26, respectively.
[0023] FIG. 29 shows a signal timing diagramin a scan
driver according to a thirteenth exemplary embodiment
of the present invention.

[0024] FIGs. 30 and 32 show scan drivers in the or-
ganic light emitting displays according to fourteenth and
fifteenth exemplary embodiments of the present inven-
tion, respectively.

[0025] FIG. 31 shows a signal timing diagram in the
scan driver of FIG. 30.

[0026] FIG. 33 shows a plan view of an organic light
emitting display according to a sixteenth exemplary em-
bodiment of the present invention.

[0027] FIG. 34 shows a signal timing diagram in a se-
lect scan driver according to a seventeenth exemplary
embodiment of the present invention.

DETAILED DESCRIPTION

[0028] Referring now to FIG. 1, an organic light emit-
ting display includes a substrate (not shown) for forming
adisplay panel, and the substrate is divided into a display
area 100 seen as a screen to a user and a peripheral
area surrounding the display area 100. The peripheral
area includes a select scan driver 200, emit scan drivers
300, 400, and a data driver 500.

[0029] The display area 100 includes a plurality of data
lines D4 to Dy, a plurality of select scan lines S; to S, a
plurality of emit scan lines E44 to E,,, and E,4 to E,,,
and a plurality of pixels. The data lines D4 to D,, are ex-
tended in a column direction and transmit data signals
representing images to the corresponding pixels. The se-
lect scan lines S; to S, and the emit scan lines E44 to
E1m and E, to E,,, are extended in a row direction and
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transmit select signals and emission control signals to
the corresponding pixels, respectively. The pixel area
110 is defined by two adjacent scan lines S, to S, and
two adjacent data lines D4 to D, and two pixels 111,
112 are formed on the pixel area 110. That is, two pixels
111, 112 of the pixel area 110 are coupled to one of the
data lines D4 to D,,, and one of the select scan lines S,
and S, in common.

[0030] The select scan driver 200 sequentially trans-
mits select signals for selecting corresponding lines to
the select scan lines S, to S, in order to apply data sig-
nals to pixels of the corresponding lines. The emit scan
driver 300 sequentially transmits emission control signals
for controlling light emission of pixels 111 to the emit scan
lines E¢4 to E4,, in one subfield, and the emit scan driver
400 sequentially transmits emission control signals for
controlling light emission of pixels 112 to the emit scan
lines E,4 to E,,, in the other subfield. The data driver 500
applies data signals corresponding to the pixels of lines
to which select signals are applied to the data lines D,
to D, each time the select signals are sequentially ap-
plied.

[0031] The select and emit scan drivers 200, 300, 400
and the data driver 500 are coupled to the substrate. In
addition, the selectand emitscan drivers 200, 300, and/or
400 and/or the data driver 500 can be installed directly
on the substrate, and they can be substituted with a driv-
ing circuit which is formed on the same layer on the sub-
strate as the layer on which scan lines, data lines, and
transistors are formed. Further, the select and emit scan
drivers 200, 300, and/or 400 and/or the data driver 500
can be installed in a chip format on a tape carrier package
(TCP), aflexible printed circuit (FPC), or a tape automatic
bonding unit (TAB) coupled to the substrate.

[0032] FIG. 2 shows a schematic diagram of the pixel
areas of the organic light emitting display of FIG. 1. The
three pixel areas 110, 110;+1), 110;;42) coupled to the
scan line S; of the ith row (where ‘i’ is an positive integer
less than 'm’) and the data lines DJ- to DJ-+2 of the jth to
(j+2)th columns (where ’j’ is an positive integer less than
'n’) will be exemplified in FIG. 2. It is assumed that the
pixels are arranged in an order of red, green, and blue
along the row direction in FIG. 2.

[0033] ReferringtoFIG. 2, thetwo pixels 111, 112have
one of the data lines D, to D, and a pixel driver in com-
mon, and the pixel driver includes a driving transistor M1,
a switching transistor M2, and a capacitor Cst. The two
pixels 111y, 112; of the pixel area 110 defined by the ith
select scan line S; and the jth data line D; include the pixel
driver, two emit transistors M31, M32, and two organic
light emitting elements OLED1, OLED2. The organic light
emitting elements OLED1, OLED2 emit light red and
green lights, respectively. The organic light emitting ele-
ments emit light having a brightness corresponding to
the applied current. The two pixels 111541), 112441y Of
the pixel area 110,y defined by the ith select scan line
S; and the (j+1)" data line Dj,4, and the two pixels
11i+2), 112542 Of the pixel area 110;,,) defined by the
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ith select scan line S; and the (j+2)!" data line D;,, have
the same structures as the pixels 111, 112;. The organic
light emitting elements OLED1, OLED?2 of the two pixels
117iG+1), 112j44y emit light blue and red lights, respec-
tively, and the organic light emitting elements OLED1,
OLED2 of the two pixels 111;,2), 112+ emitlight green
and blue lights, respectively.

[0034] In more detail, the driving transistor M1 has a
source coupled to the power line VDD for supplying a
power supply voltage, and has a gate coupled to a drain
of the switching transistor M2, and a capacitor Cst is cou-
pled between a source and a gate of the driving transistor
M1. The switching transistor M2 having a gate coupled
to the select scan line S; and a source coupled to the
data line D; transmits the data signal converted to analog
voltage (hereinafter, "data voltage") provided by the data
line D; in response to the select signal provided by the
select scan line S;. The driving transistor M1 has a drain
coupled to sources of emit transistors M31, M32, and
gates of the emit transistors M31, M32 are coupled to
the emission control signal lines E4;, E,;, respectively.
Drains of the emit transistors M31, M32 are coupled, re-
spectively, to anodes of the organic light emitting ele-
ments OLED1, OLED2, and a power supply voltage VSS
is applied to cathodes of the organic light emitting ele-
ments OLED1, OLED2. The power supply voltage VSS
in the first exemplary embodiment can be a negative volt-
age or a ground voltage.

[0035] The switching transistor M2 transmits the data
voltage provided by the data line D; to the gate of the
driving transistor M1 in response to a low-level select
signal provided by the select scan line S;, and the voltage
which corresponds to a difference between the data volt-
age transmitted to the gate of the transistor M1 and the
power supply voltage VDD is stored in the capacitor Cst.
When the emit transistor M31 is turned on in response
to a low-level emission control signal provided by the
emission control signal line E4;, the current |, gp, which
corresponds to the voltage stored in the capacitor Cst as
expressed in Equation 1 below, is transmitted to the or-
ganic light emitting element OLED1 from the driving tran-
sistor M1 to emitlight. In a like manner, when the emitting
transistor M32 is turned on in response to a low-level
emission control signal provided by the emission control
signal line E,;, the current which corresponds to the volt-
age stored in the capacitor Cst is transmitted to the or-
ganic light emitting element OLED2 from the driving tran-
sistor M1 to emit light. Two emission control signals ap-
plied to the low emission control signal lines E;, Ey; re-
spectively have low-level periods without repetition dur-
ing one field so that one pixel area can display two colors.

Equation 1

Toue =50V 11V 7
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where B is a constant determined by a channel width and
a channel length of the transistor M1, V4 is a voltage
between source and gate of the transistor M1, and V1
is a threshold voltage of the transistor M1.

[0036] A driving method of the organic light emitting
display according to the first exemplary embodiment of
the present invention will be described in more detail with
reference to FIG. 3. In FIG. 3, the select signal applied
to the select scan line S; is depicted as "select][i]’, and the
emission control signals applied to the emit scan lines
E,4;, Ey; are depicted as 'emit1[i]’, 'emit2[i]’, respectively.
The data voltage data[j] applied to the data line Dj is de-
picted in FIG. 3 since the data voltages are simultane-
ously applied to the data lines D4 to D,,.

[0037] Referring to FIG. 3, one field includes two sub-
fields 1F, 2F, and the low-level select signals are sequen-
tially applied to the select scan lines S, to S,,, in each
subfield 1F or 2F. The two organic light emitting elements
OLED1, OLED2 of the two pixels sharing the pixel driver
emit light during periods corresponding to subfields SF1,
SF2, respectively.

[0038] Inthe subfield 1F, when alow-level select signal
select[1] is applied to the select scan line S; on the first
row, a data voltage data[j] corresponding to the organic
light emitting element OLED1 of the each pixel area on
the first row is applied to the corresponding data line D;,
and a low-level emission control signal emit1[1] is applied
to the emission control signal line E4; on the first row. The
emit transistor M31 of the pixel area on the first row is
turned on, and a current corresponding to the data volt-
age data[j] is transmitted to the organic light emitting el-
ement OLED1 from the driving transistor M1 to thus emit
light. The light is emitted during the period in which the
emission control signal emit1[1] is low-level, and the low-
level period of the emission control signal emit 1[1] is the
same as the period which corresponds to the subfield 1F.
[0039] In alike manner, the data voltages are sequen-
tially applied to pixel areas of from the first to mth rows
to emit the organic light emitting element OLED1. When
a low-level select signal select][i] is applied to the select
scan line S; on the ith row, the data voltage data[j] corre-
sponding to the organic light emitting element OLED1 of
the each pixel area of the it row are applied to the cor-
responding data line Dj, and a low-level emission control
signal emit1[i] is applied to the emission control signal
line E4; of the ith row. A current corresponding to the data
voltage datalj] provided by each of the data lines D; is
accordingly supplied to the organic light emitting element
OLED1 of the corresponding pixel area on the ith row to
thus emit light during the period which corresponds to
the subfield 1F. Therefore, in the subfield 1F, the pixel
on which the organic light emitting element OLED1 is
formed emits light in the two pixels which are adjacent in
the row direction.

[0040] In the subfield 2F, in a like manner as in the
subfield 1F, a low-level select signal select[1] to select
[m] is sequentially applied to the select scan lines S, to
S,,, of from the first to the mt" rows, and when the select
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signal select[i] is applied to the corresponding select scan
line S;, the data voltage datal[j] corresponding to the or-
ganic light emitting element OLED2 of each pixel area of
the corresponding rows are applied, respectively, to the
corresponding data lines D;. A low-level emission control
signal emit2[i] is sequentially applied to the emission con-
trol signal line E,4 to E,,,, in synchronization with sequen-
tially applying the low-level select signal select[i] to the
select scan lines S; to S;,,. A current corresponding to
the applied data voltage is transmitted to the organic light
emitting element OLED2 through the emitting transistor
M32 in each pixel area to emit light. The low-level period
of the emission control signal emit2[i] is the same as the
period which corresponds to the subfield 2F. Therefore,
in the subfield 2F, the pixel on which the organic light
emitting element OLED?2 is formed emits light in the two
pixels which are adjacent in the row direction.

[0041] Asdescribed above, one fieldis divided into two
subfields, and the subfields are sequentially driven in the
organic light emitting display driving method according
to the first exemplary embodiment. One organic light
emitting element of two pixels of one pixel area in each
subfield emits light, and the two organic light emitting
elements sequentially emit light through two subfields to
thus represent colors. In addition, the number of data
lines and the number of pixel drivers can be reduced
since the two pixels share the data line D; and the pixel
driver. As a result, the number of integrated circuits for
driving the data lines can be reduced, and the elements
can be easily arranged in the pixel area.

[0042] Next, the select scan driver 200 and the emit
scan drivers 300, 400 for generating the waveforms
shown in FIG. 3 will be described with reference to FIGs.
4A to 6.

[0043] FIG. 4A shows the select scan driver 200 in the
organic light emitting display according to the first exem-
plary embodiment. FIG. 4B shows a flip-flop used in the
select scan driver 200 of FIG. 4A. FIG. 5 shows a signal
timing diagram in the select scan driver 200 of FIG. 4A.
An inverted signal of a clock VCLK is depicted as VCLKb
in FIG. 4A, which is not shown in FIG. 5. The low-level
period of one clock VCLK cycle is the same as the high-
level period of one clock VCLK cycle.

[0044] Since structures of the scan drivers 200, 300,
400 are determined by pulse widths and pulse levels of
the outputted signals, the conditions of the outputted sig-
nals of the scan drivers 200, 300, 400 are assumed to
be as follows. The low-level pulse width of the select sig-
nal select[i] is the same as the half clock VCLK cycle in
order to minimize the frequency of the clock VCLK; the
number m of the select scan lines S; to S, is even, and
the low-level pulse width of the emission control signal
emit1[i] or emit2[i] corresponds to an integral multiple of
‘'m’; and a flip-flop used in the scan drivers 200, 300, 400
outputs a signal which is input during a half clock cycle
during a one clock VCLK cycle. In these conditions, since
the output pulse of the flip-flop is an integral multiple of
one clock VCLK cycle, the output signal of the flip-flop
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may not be used as a select signal.

[0045] Therefore, the select scan driver 200 includes
(m+1) flip-flops FFq4 to FFy(yn.q) and m NAND gates
NAND,; to NAND,,, as shown in FIG. 4A, and operates
as a shift register. An output signal of the NAND gate
NAND,; is the select signal select[i] (where '’ is a positive
integer of less than 'm’). The start signal VSP1 is input
to the first flip-flop FF44 in FIG. 4A, and the output signal
SRy, of the ith flip-flop FF4; is input to the (i+1)t flip-flop
FFi¢+1)- The ith NAND gate NAND,; performs a NAND
operation to the output signals SRy;, SRy, of the two
adjacent flip-flops FF4;, FF(.1) and outputs the select
signal select[i]. The clock VCLKb or VCLK inverted to the
clock VCLK or VCLKDb, which are used in the flip-flop
FF4;, are used in the flip-flops FF 4,1y adjacent to the flip-
flip FFy;.

[0046] In more detail, the flip-flop FF4; which is located
atthe odd-numbered position in the longitudinal direction
uses the clocks VCLK, VCLKDb as inner clocks clk, clkb,
respectively, and the flip-flop FF4; which is located at the
even-numbered position in the longitudinal direction uses
the clocks VCLKb, VCLK as inner clocks clk, clkb, re-
spectively. In addition, the flip-flop FF,; outputs an input
signal in response to the high-level clock clk, and latches
and outputs the input signal of the high-level clock clk in
response to the low-level clock clk. As a result, the output
signal SRy ;1) of the flip-flop FF 4.4y is shifted from the
output signal SRy; of the flip-flop FF4; by the half clock
VCLK cycle.

[0047] AsshowninFIG. 5, since the start signal VSP1
has a high-level pulse in the high-level period of the one
clock VCLK cycle in the respective subfields 1F, 2F, the
flip-flop FF44 outputs the high-level pulse during one
clock VCLK cycle in the respective subfields 1F, 2F. As
aresult, the flip-flops FF 4 to FF,,, may sequentially out-
put each output signal SRy; by shifting the high-level
pulse by the half clock VCLK cycle.

[0048] The NAND gate NAND,; performs the NAND
operation of the output signals SRy;, SR+ of the flip-
flops FF4;, FF4(j+1), and outputs a low-level pulse when
both output signals SRy;, SR,y are high-level. Here,
since the output signal SRy, of the flip-flop FF 4.4 is
shifted from the output signal SR; of the flip-flop FF4; by
the half clock VCLK cycle, the output signal of the NAND
gate NAND,; has a low-level pulse in a period, i.e., the
half clock cycle during which the both output signals SRy,
SRy(j+1) have the high-level pulse in common in the re-
spective subfields 1F, 2F. In addition, the output signal
select[i+1] of the NAND gate NAND ;.4 is shifted from
the output signal select[i] of the NAND gate NAND,; by
half the clock VCLK cycle. Therefore, the select scan
driver 200 may sequentially output each select signal se-
lect[i] by shifting the low-level pulse by the half clock
VCLK cycle.

[0049] Referring to FIG. 4B, the flip-flop FF4; includes
aclocked inverter 211, and an inverter 212 and a clocked
inverter 213 for forming a latch. The clocked inverter 211
inverts an input signal (in) when the clock clk is high-
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level, and the inverter 212 inverts the output signal of the
clocked inverter 211. When the clock clk is low-level, the
output of the clocked inverter 211 is blocked, the output
signal of the inverter 212 is input to the clocked inverter
213, and the output signal of the clocked inverter 213 is
input to the inverter 212. As a result, the latch is formed.
At this time, the output signal (out) of the inverter 212 is
the output signal of the flip-flop FF4;, and the input signal
(inv) of the inverter 212 is the inverted signal to the output
signal (out). Therefore, the flip-flop FF4; can output the
input signal (in) when the clock (clk) is high-level, and
latch and output the input signal (in) in the high-level pe-
riod of the clock (clk) when the clock (clk) is low-level.
[0050] Next, the emit scan drivers 300, 400 for gener-
ating the waveforms of FIG. 3 will be described with ref-
erence to FIG. 6. FIG. 6 shows an emit scan driver 300
or 400 in the organic light emitting display according to
the first exemplary embodiment.

[0051] Referring to FIG. 6, the emit scan driver 300
includes m flip-flops FF,4 to FF,,,, and operates as a
shift register. The emit scan driver 300 use a clock the
same as the clock VCLK of the select scan driver 200. A
start signal VSP2 is input to the first flip-flop FF,;, and
the output signal of the ith flip-flop FF,; is the emission
control signal emitl[i] of the ith emission control signal line
E4;, and is input to the (i+1)t" flip-flop FFog+1)-

[0052] The clock VCLKb or VCLK inverted to the clock
VCLK or VCLKDb, which is used in the flip-flop FF,;, are
used in the flip-flops FF .1y adjacent to the flip-flop FF .
In addition, a falling edge of a low-level pulse in the emis-
sion control signal emit1[1] of the first flip-flop FF,4 is
shifted from a rising edge of a high-level pulse in the
output signal SRy, of the first flip-flop FF4,. Therefore,
differently from FIG. 4A, the flip-flop FF,; which is located
at the odd-numbered position in the longitudinal direction
uses the clocks VCLKb, VCLK as inner clocks clk, clkb,
respectively, and the flip-flop FF,; which is located at the
even-numbered position in the longitudinal direction uses
the clocks VCLK, VCLKb as inner clocks clk, clkb, re-
spectively. Here, the flip-flop FF,; has the same structure
as the flip-flop FF,; described in FIGs. 4A and 4B.
[0053] Since the start signal VSP2 has a low-level
pulse in the low-level period of all clock VCLK cycles in
the subfield 1F, the output signal emit1[1] of the flip-flop
FF5, has a low-level pulse in the subfield 1F. In addition,
since the start signal VSP2 has a high-level pulse in the
low-level period of all clock VCLK cycles in the subfield
2F, the output signal emit 1[1] of the flip-flop FF,; has a
high-level pulse in the subfield 2F.

[0054] Therefore, the emitscandriver 300 can sequen-
tially output each emission control signal emit1[i], which
has the low-level pulse in a period which corresponds to
the subfield 1F, by shifting the half clock VCLK cycle.
Here, if the low-level period is shorter than the period
which corresponds to the subfield 1F, the low-level period
becomes shorter than the period which corresponds to
the subfield 1F.

[0055] Since the emission control signal emit2[i] which
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is an output signal of the emit scan driver 400 is inverted
to the emission control signal emit1[i] of the emit scan
driver 300, the emit scan driver 400 may have the same
structure as the emit scan driver 300. Here, if the subfield
1F has the same period as the subfield 2F, a signal, which
is shifted from the start signal VSP2 by the period corre-
sponding to the subfield 1F, may be used as a start signal
of the emit scan driver 400. Then, the emit scan driver
can sequentially output the each emission control signal
emit2[i] by shifting the half clock VCLK cycle as shown
in FIG. 3.

[0056] According to the select scan driver 200 and the
emit scan drivers 300 and 400 as described above, the
falling edge of the select signal select]i] in the respective
subfields 1F, 2F corresponds to the falling edge of the
respective emission control signals emit1[i], emit2][i]
transmitted to the emission control signal lines Ey;, E;.
The select signal select[i] and emission control signals
emit1][i], emit2[i] may be used for the organic light emitting
display using the voltage programming method. Howev-
er, in the organic light emitting display using the current
programming method, the current from the driving tran-
sistor M1 needs to be blocked from the organic light emit-
ting elements OLED1, OLED2 when the corresponding
data signal are programmed to the pixel. These exem-
plary embodiments will be described with reference to
FIG. 7 to FIG. 12.

[0057] FIG. 7 shows a schematic diagram of the pixel
areas of the organic light emitting display according to a
second exemplary embodiment of the present invention.
The organic light emitting display according to a second
exemplary embodiment uses the current programming
method in which the data signals converted to the analog
currents (hereinafter, "data currents") are applied to the
data lines D4 to D,,.

[0058] As shown in FIG. 7, the pixel areas 110’ij,
110°jj+1), 110742y according to the second exemplary
embodiment have the same structure as that according
to the first exemplary embodiment except for a pixel driv-
er. In more detail, the pixel driver includes a driving tran-
sistor M1’, a switching transistor M2’, a diode-connecting
transistor M4, and a capacitor Cst’. The connecting struc-
ture of the transistors M1’, M2’, M31’, M32’, the capacitor
Cst’, the select scan line S;, the emit scan lines Ey;, Ey;,
and the data line D; are the same as those described in
FIG. 2. In addition, the transistor M4 is coupled between
the drain of the transistor M1’ and the data line DJ-, and
the gate of the transistor M4 is coupled to the select scan
line S;.

[0059] The transistors M2’, M4 are turned on and the
data current provided by the data line DJ- flows to the drain
of the transistor M1’ in response to a low-level select
signal provided by the select scan line S;. Then, the ca-
pacitor Cst’ is charged until a current flowing to the drain
of the transistor M1’ by the voltage stored in the capacitor
Cst’ corresponds to the data current. That is, the voltage
corresponding to the data current is stored in the capac-
itor Cst’.
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[0060] When the emit transistor M31’ is turned on in
response to a low-level emission control signal emit1[i]’
provided by the emission control signal line E4;, the cur-
rent |5, gp Which corresponds to the voltage stored in the
capacitor Cst’ is transmitted to the organic light emitting
element OLED1’ from the driving transistor M1’ to emit
light. In a like manner, when the emitting transistor M32’
is turned on in response to a low-level emission control
signal emit2[i]' provided by the emission control signal
line E,;, the current which corresponds to the voltage
stored in the capacitor Cst’ is transmitted to the organic
light emitting element OLEDZ2’ from the driving transistor
M1’ to emit light.

[0061] Next, a driving method of the organic light emit-
ting display according to the second exemplary embod-
iment of the present invention will be described in more
detail with reference to FIG. 8.

[0062] Referring to FIG. 8, one field is divided into the
two subfields 1F, 2F, and the driving method according
to the second exemplary embodiment is the same as that
according to the first exemplary embodiment except for
the timing of the emission control signals emit1[i]’, emit2
[il’.

[0063] In the subfield 1F, the emission control signal
emit1[i] transmitted to the ith emission control signal line
E,; has the low-level pulse after the select signal select
[i] transmitted to the ith select scan line S; rises to the
high-level. In addition, the emission control signal emit1
[iI has the low-level pulse during a period which corre-
sponds to a difference between the subfield 1F and the
low-level pulse width of the select signal select]i].
[0064] Then, when a low-level select signal select[i] is
applied to the select scan line S;, the data current datal[j]
* corresponding to the organic light emitting element
OLED1 of each pixel area on the ith row are applied to
the corresponding data lines Dj. At this time, since the
high-level emission control signals emit1[i]’, emit2[i] are
applied to the emission control signal lines E;, E5; on the
ith row, the organic light emitting elements OLEDT’,
OLED2’ are electrically interrupted from the driving tran-
sistor M1’. Therefore, the voltage corresponding to the
data current datalj]’ is stored in the capacitor Cst’. Next,
a low-level emission control signal emit1[i]’ is applied to
the emission control signal line E4; on the first row. The
emit transistor M31’ of the pixel area on the ith row is
turned on, and a current corresponding to the voltage
stored in the capacitor Cst’ is transmitted to the organic
light emitting element OLED1 to thus emit light.

[0065] In a like manner, the low-level select signals
select[1] to select[m] are sequentially applied to the se-
lect scan lines Sy to S, of from the first to the mth rows.
When the select signal select[i] of the select scan line S;
rises to the high-level, the low-level emission control sig-
nal emit1[i] is applied to the emit scan line E,; on the ith
row.

[0066] In the subfield 2F, in a like manner as the sub-
field 1F, the emission control signal emit2[i]’ transmitted
to the ith emission control signal line E,; has the low-level
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pulse after the select signal select[i] transmitted to the ith
select scan line S; rises to the high-level. In addition, the
emission control signal emit1[i]’ has the low-level pulse
during a period which corresponds to a difference be-
tween the subfield 2F and the low-level pulse width of
the select signal select][i].

[0067] Next, emit scan drivers 300a, 400a for gener-
ating the waveforms shown in FIG. 8 will be described
with reference to FIGs. 9 to 12.

[0068] FIG. 9 shows the emit scan driver 300a in the
organic light emitting display according to the second ex-
emplary embodiment, and FIG. 10 shows a signal timing
diagram of the emit scan driver 300a shown in FIG. 9.
As shown in FIGs. 3 and 8, since the timing of the select
signal select[i] in the organic light emitting display ac-
cording to the second exemplary embodiment is the
same as that according to the first exemplary embodi-
ment, the select scan driver 200 shown in FIGs. 4A and
4B may be used as the select scan driver according to
the second exemplary embodiment.

[0069] In the second exemplary embodiment, since
the emission control signal emit1[i]’ is the high-level when
the select signal select[i] is the low-level, the low-level
pulse width of the emission control signal emit1[i]’ be-
comes an odd multiple of the half clock cycle. However,
since the output signal of the emit scan driver 300 shown
in FIG. 6 is an integral multiple of the one clock cycle,
the emit scan driver 300 shown in FIG. 6 may not be
applicable to the signal timing diagram shown in FIG. 8.
[0070] Therefore, as shown in FIG. 9, the emit scan
driver 300a according to the second exemplary embod-
iment includes (m+1) flip-flops FF34 to FF3(y,.4) and m
NAND gates NAND3, to NAND;,,, and operates as a
shift register. A start pulse VSP2a shown in FIGs. 8 and
10 is input to first flip-flop FF 54, and an output signal SR5;
of ith the flip-flop FF3; is input to the (i+1)t" flip-flop FF ..+,
(where i’ is an positive integer less that 'm’). The NAND
gate NAND4; performs NAND operation between the out-
put signals SRj;, SRj(sq) of the two flip-flops FFj;
FF3i+1), and outputs the emission control signal emit1[i]".
[0071] Here, the emit scan driver 300a has the same
structure as that shown in FIG. 4A except for the clocks
VCLK, VCLKb. That is, the flip-flop FF3; which is located
at the odd number of position in the longitudinal direction
uses the clocks VCLKb, VCLK as inner clocks clk, clkb,
respectively, and the flip-flop FF5; which is located at the
even number of position uses the clocks VCLK, VCLKb
as inner clocks clk, clkb, respectively. Then, the falling
edge of the low-level pulse in the emission control signal
emit1[i]’ can be shifted by the half clock VCLK cycle from
the falling edge of the low-level pulse in the select signal
select]i].

[0072] The first flip-flop FF34 receives the start signal
VSP2awhen the clock VCLK s the low-level, and outputs
the received signal during the one clock VCLK cycle. Re-
ferring to FIG. 10, the start signal VSP2a has the high-
level pulse in the low-level period of all clock VCLK cycles
in the subfield 1F, and has the low-level pulse in the low-
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level period of all clock VCLK cycles in the subfield 2F.
Therefore, the flip-flops FF34 to FF3(,.4) may sequen-
tially output the output signals, which respectively have
the high-level pulses in a period which corresponds to
the subfield 1F, by shifting the half clock VCLK cycle.
[0073] The NAND gate NAND5; performs NAND oper-
ation between the output signals SRy, SRy of the flip-
flops FF3;, FF3i44), and outputs the low-level pulse while
the both output signals SR3;, SR3 ;41 are the high-level.
Therefore, the output signal of the NAND gate NAND;;,
i.e. the emission control signal emit1[i]’ has the low-level
pulse during a period which corresponds to a difference
the subfield 1F and the half clock VCLK cycle. The falling
edge of the emission control signal emit1[i]’ corresponds
to the rising edge of the select signal select[i]. In addition,
as shown in FIGs. 4A and 5, the emission control signal
emit1[i+1]’ which is the output signal of the NAND gate
NAND3 ;1) is shifted by the half clock VCLK cycle from
the emission control signal emit1[i]’ which is the output
signal of the NAND gate NAND;.

[0074] Since the emission control signal emit2[i]’ in the
subfield 2F has the waveform shifted from the emission
control signal emit1[i]’, the emit scan driver 300a may be
applicable to the emit scan driver 400a. Here, if the period
corresponding to the subfield 1F is the same as the period
corresponding to the subfield 2F, a signal shifted by the
subfield 1F from the start signal VSP2a can be used as
a start signal VSP3a of the emit scan driver 400a.
[0075] Asdescribedabove, the emitscandrivers 300a,
400a have the same structure as the select scan driver
200 shown in FIGs. 4A and 4B, but further embodiments
may have a different structure from that of select scan
driver 200. These further embodiments will be described
in more detail with reference to FIGs. 11 and 12.
[0076] FIG. 11 shows an emit scan driver 300b in an
organic light emitting display according to a third exem-
plary embodiment, and FIG. 12 shows a signal timing
diagram of the emit scan driver 300b shown in FIG. 11.
[0077] As showninFIG. 11, the emit scan driver 300b
according to the third exemplary embodiment includes
(m+1) flip-flops FF4q to FF4meq) and m NOR gates
NOR,4 to NOR,,,,, and operates as a shift register. An
output signal of the NOR gate NOR; is the emission con-
trol signal emit[1]’ transmitted to the emit scan line E;;.
A start pulse VSP2b shown in FIG. 12 is input to first flip-
flop FF44, and an output signal SR; of ith the flip-flop FF 4;
is input to the (i+1)th flip-flop FF4g+1) (where i’ is an pos-
itive integer less that’'m’). The NOR gate NOR; performs
a NOR operation between the output signals SRy;,
SRy(j+1) of the two flip-flops FFy;, FF4.q), and outputs
the emission control signal emit [i]".

[0078] In the third embodiment, the emission control
signal emit1][i] is generated by a NOR operation. For the
NOR operation, the output signal SR; of the flip-flop FF4;
is shifted by the half clock VCLK cycle from the output
signal SRy; of the flip-flop FF5;. Therefore, the flip-flop
FF,; uses the clock VCLK or VCLKb inverted to the clock
VCLKb or VCLK of the flip-flop FF5; shown in FIG. 9, and
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the first flip-flop FF44 receives the start signal VSP2b
when the clock VCLK is the high-level and outputs the
received signal during the one clock VCLK cycle. As
shown in FIG. 12, since the start pulse VSP2b has the
high-level pulse in the high-level period of all clock VCLK
cycles during a period which corresponds to a difference
between the subfield 1F and the one clock VCLK cycle,
the output signal SR, of the flip-flop FF,4 has the high-
level pulse during this period. In addition, since the start
signal VSP2bis the low-levelin the subfield 2F, the output
signal SRy, is the low-level in the subfield 2F. Accord-
ingly, the flip-flops FF 4 to FF, .1y may sequentially out-
put the output signals SR, to SRyy+4) by shifting the
high-level pulse by the half clock VCLK cycle, and the
respective output signals SR, to SR4(m+1) have the high-
level pulse in the period which corresponds to the differ-
ence between the subfield 1F and the one clock VCLK
cycle.

[0079] NOR gate NOR,; outputs the low-level pulse
while at least one of the output signals SRy;, SRyj+1) of
the flip-flops FFy;, FF44q) is the high-level. Therefore,
the output signal emit1[i]’ has the low-level pulse in a
period which corresponds to a difference between the
subfield and the half clock VCLK cycle, and the falling
edge of the low-level pulse corresponds to the rising edge
of the select signal select]i]. In addition, the output signal
emit1[i+1]’ is shifted from the emission control signal
emit1[i]’ by the half clock VCLK cycle since the output
signal SRy;+1) is shifted from the output signal SRy; by
the half clock VCLK cycle.

[0080] Since the emission control signal emit2[i]’ in the
subfield 2F has the waveform shifted from the emission
control signal emit1[i]’, the emit scan driver 300b may be
applicable to the emit scan driver 400b. Here, if the period
corresponding to the subfield 1F is the same as the period
corresponding to the subfield 2F, a signal shifted by the
subfield 1F from the start signal VSP2b can be used as
a start signal of the emit scan driver 400b.

[0081] As described above, the emit scan driver used
in the organic light emitting display of the current pro-
gramming method may be applicable to that of the volt-
age programming method. That is, the emit scan driver
according to the second and third exemplary embodi-
ments may be applicable to the organic light emitting dis-
play in which the organic light emitting elements doesn’t
emit light in the low-level period of the select signal.
[0082] In addition, the select and emit scan drivers ac-
cording to the first to third exemplary embodiment may
be applicable to an organic light emitting display shown
in FIG. 13. FIG. 13 shows a plan view of the organic light
emitting display according to a fourth exemplary embod-
iment of the present invention.

[0083] Referring to FIG. 13, a connection between the
emit scan lines E4;, E,; on the ith row and the pixel area
110’ is different from a connection between the emit scan
lines E4(+1), Ep(+1) ON the (i+1)!" row and the pixel area
110’. In more detail, if the emit scan line E4; is coupled
to the left pixels 111’ of the pixel areas 110’ on the ith row
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(where i’ is an odd integer less than 'm’) and the emit
scan line E,; is coupled to the right pixels 112’ of the pixel
areas 110’ on the it row, the emit scan line E 4, is
coupled to the right pixels 112’ of the pixel areas 110’ on
the (i+1)th row and the emit scan line E(i+1) is coupled
to the left pixels 112’ of the pixel areas 110’ on the (i+1)th
row. Then, the left pixels 111’ of the pixel areas 110’ on
the odd row and the right pixels 112’ of the pixel areas
110’ on the even row emit light in the subfield 1F, and
the right pixels 112’ of the pixel areas 110’ on the odd
row and the left pixels 111’ of the pixel areas 110’ on the
even row emit light in the subfield 2F.

[0084] Next, exemplary embodiments which form the
emit scan drivers 300, 400 as one emit scan driver will
be described with reference to FIGs. 14 to 21.

[0085] FIG. 14 shows a plan view of an organic light
emitting display according to a fifth exemplary embodi-
ment of the present invention. The organic light emitting
display according to the fifth exemplary embodiment has
the same structure as that shown in FIG. 1 except for an
emit scan driver 600 in place of emit scan drivers 300,
400. The emit scan driver 600 sequentially transmits
emission control signals emit1[1] to emit1[m] for control-
ling light emission of pixels 111 to the emit scan lines E
to E4,inthe subfield 1F, and sequentially transmits emis-
sion control signals emit2[1] to emit2[m] for controlling
light emission of pixels 112 to the emit scan lines E,4 to
E,, in the subfield 2F.

[0086] The emit scan driver 600 for generating the sig-
naltiming shown in FIG. 3 will be described with reference
to FIG. 15.

[0087] As shown in FIG. 3, since the emission control
signal emit2[i] is inverted to the emission control signal
emit1[i], the emit scan driver 600 may output one, for
example emit1][i], of the emission control signals emit1
[i], emit2[i] as does the emit scan driver 300 shown in
FIG. 6, and invert the emission control signal emit1[i] to
output the emission control signal emit2][i].

[0088] Referring to FIG. 15, the emit scan driver 600
according to the fifth exemplary embodiment includes m
flip-flops FF5, to FFg,, and m inverters INV;, to INVg,,,,
and operates as a shift register. The clock VCLK shown
in FIG. 3 is input to the emit scan driver 600. The flip-flop
FFs; has the same connection and structure as the flip-
flop FF,; shown in FIG. 6. The start signal VSP2 shown
in FIG. 3 is input to the flip-flop FFs5,.

[0089] An output signal of the ith flip-flop FF5; becomes
the emission control signal emit1[i] of the emission con-
trol signal line E,; on the it" row, an input signal of the
(i+1)tn flip-flop FFg.4), and an input signal of the it in-
verter INV5;. An output signal of the ith inverter INVg; is
the emission control signal emit2[i] of the emission con-
trol signal line E,; on the it row, and the emission control
signal emit2[i] is inverted to the emission control signal
emit1[i] by the inverter INVg;.

[0090] Accordingly, the emit scan driver 600 can se-
quentially output the emission control signals emit1[1] to
emit1[m], which respectively have the low-level pulses
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in a period which corresponds to the subfield 1F, by shift-
ing the half clock VCLK cycle. The emit scan driver 600
inverts the emission control signals emit1[1] to emit1[m]
to thus sequentially output the emission control signals
emit2[1] to emit2[m], which respectively have the low-
level pulses in a period which corresponds to the subfield
2F, by shifting the half clock VCLK cycle.

[0091] Referring FIG. 4B, since the input signal of the
inverter 212 is inverted to the output signal (out), the input
signal of the inverter 212 can be an inverted output signal
(inv) of the flip-flop. Therefore, the inverted output signal
(inv) can be used as the emission control signal emit2]i],
and the inverter INV¢; can be eliminated in the emit scan
driver 600.

[0092] Anemitscan driver 600a for generating the sig-
naltiming shownin FIG. 8 will be described with reference
to FIGs. 16 and 17. FIG. 16 shows the emit scan driver
600a in an organic light emitting display according to a
sixth exemplary embodiment, and FIG. 17 shows a signal
timing diagram of the emit scan driver 600a shown in
FIG. 16.

[0093] The emit scan driver 600a may generate one,
for example, emit1[i]’ of the emission control signals
emit1[i]’, emit2[i] as does the emit scan driver 300a
shown in FIG. 9, and may generate the emission control
signal emit2[i] from the emission control signal emit 1[i].
[0094] Referring FIG. 16, the emit scan driver 600a
according to the sixth exemplary embodiment includes
(m+1) flip-flops FFg, to FFgm.4y, m NAND gates NANDg
to NANDg,,,, m NOR gates NORg, to NORg,,,, and m in-
verters INVg, to INVg,,,, and operates as a shift register.
The clock VCLK shown in FIG. 3 is input to the emit scan
driver 600. An output signal of the it NAND gate NANDg;
is the emission control signal emit1[i]’ of the emission
control signal line E4; on the ith row, and a signal which
is inverted to an output signal NOR gate NORg; by the
inverter INVg; is the emission control signal emit2[i]’ of
the emission control signal line E,; on the ith row.
[0095] The flip-flop FF5; and the NAND gate NANDg;
have the same connection and structure as the flip-flop
FF,; and the NAND gate NAND,; shown in FIG. 9. The
start signal VSP2a shown in FIGs. 8 and 17 is input to
the flip-flop FFg. Then, as shown in FIG. 9, the NAND
gates NANDg, to NANDg,,, can sequentially output the
emission control signals emit1[i]’ to emit1[m]’, which re-
spectively have the low-level pulses in a period which
corresponds to a difference between the subfield 1F and
the half clock VCLK cycle, by shifting the half clock VCLK
cycle.

[0096] The NOR gate NORg; performs a NOR opera-
tion between the output signal SRg;, SRg;j++) of the flip-
flops FFg;, FFg(+1) to output an output signal to the in-
verter INVg;. Here, the NOR gate NORg; and the inverter
INVg; operate as an OR gate.

[0097] Referring to FIG. 17, the output signal SRg; of
the flip-flops FFg; has the low-level pulse in a period which
corresponds to the subfield 2F, and the NOR gate NORg;
outputs the high-level pulse while both the output signal
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SRgi, SRg;j+1) Of the flip-flops FFg;, FFg.qy are the low
level. Accordingly, the output signal of the NOR gate
NORg; has the high-level pulse in a period which corre-
sponds to a difference between the subfield 2F and the
half clock VCLK cycle, and the inverter INVg; inverts the
output signal of the NOR gate NORg; to output the emis-
sion control signal emit2[i]’. In addition, since the output
signal of the NOR gate NORg;..) is shifted from the out-
put signal of the NOR gate NORg; by the half clock VCLK
cycle, the emission control signals emit2[1]’ to emit2[m]
’ can be sequentially output by being shifted by the half
clock VCLK cycle.

[0098] In the sixth exemplary embodiment, the emis-
sion control signals emit1[i]’, emit2[i]" are generated by
a NAND operation and a NOR operation, respectively,
butthe emission control signal emit2[i]’ may be generated
by a NAND operation.

[0099] Referring to FIGs. 8 and 17, the emission con-
trol signal emit2[i]’ in the subfield 2F has the waveform
shifted from the emission control signal emit1[i]’, and the
output signal SRg; of the flip-flop FFg; in the subfield 2F
has the waveform inverted to the waveform of the output
signal SRg; in the subfield 1F. Therefore, the emission
control signal emit2[i]’ can be generated from a NAND
operation of a signal inverted to the output signal SRg;.
This exemplary embodiment will be described with ref-
erence to FIGs. 18 and 19.

[0100] FIG. 18 shows an emit scan driver 600b in an
organic light emitting display according to a seventh ex-
emplary embodiment, and FIG. 19 shows a signal timing
diagram of the emit scan driver 600b shown in FIG. 18.
[0101] Referring to FIG. 18, the emit scan driver 600b
according to the seventh exemplary embodiment has the
same structure as the emit scan driver 600a shown in
FIG. 16 except for the NAND gate NANDyg;. In more detail,
the emit scan driver 600b includes the flip-flops FFg to
FFg(m+1)andthe NAND gates NANDg; to NANDg, shown
in FIG. 16, and includes m NAND gates NAND;, to
NAND;,, instead of the NOR gates NORg, to NORg,,, and
the inverters INVg, to INVg,,.

[0102] AsshowninFIG. 4B, since the input signal (inv)
of the inverter 212 is inverted to the output signal of the
flip-flop FFg;, the input signal (inv) becomes an inverted
output signal /SRg; of the flip-flop FFg;.. The NAND gate
NANDyg; performs a NAND operation between the invert-
ed output signals /SRg;, /SRg .1y of the flip-flops FFg;
FFG(i+1) to output the emission control signal emit2][i].
[0103] Referring to FIG. 19, since the waveform of the
inverted output signal /SRg; in the subfield 2F is the same
as the waveform of the output signal SRg; in the subfield
1F, the emission control signal emit2[i]’ which is the out-
put signal of the NAND gate NAND;; has the signal timing
shown in FIGs. 8 and 19.

[0104] In the sixth and seventh exemplary embodi-
ments, the emission control signal emit1[i]’ has the low-
level pulse in the period which corresponds to the differ-
ence between the subfield 1F and the half clock VCLK
cycle. Here, the low-level period of the emission control
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signal emit1[i]’ can be controlled by changing the input
signals of the NAND gate and/or NOR gate as shown in
FIG. 20.

[0105] Referringto FIG. 20, the output signals SRG(H),
SRgi+1) of the (i-1) and (i+1)t" flip-flops FFg;_1), FFgis1)
are input to the it NAND gate NANDg; and the ith NOR
gate NORg;shownin FIG. 16. The emission control signal
emit1[i]" has the low-level pulse in a period which corre-
sponds to a difference between the subfield 1F and the
one clock VCLK cycle, and the emission control signal
emit2[i]" has the low-level pulse in a period which corre-
sponds to a difference between the subfield 2F and the
one clock VCLK cycle.

[0106] As shown FIG. 21, the select scan driver 200
and the emit scan driver 600, 600a, or 600b may be ap-
plicable to the organic light emitting display shown in FIG.
13. FIG. 21 shows a plan view of the organic light emitting
display according to an eighth exemplary embodiment
of the present invention.

[0107] Referring to FIG. 21, as shown in FIG. 13, the
emit scan line Ey; is coupled to the left pixels 111’ of the
pixel areas 110’ on the ith row (where i’ is an odd integer
of less than 'm’) and the emit scan line E,; is coupled to
the right pixels 112’ of the pixel areas 110’ on the ith row,
and the emit scan line E;,.4) is coupled to the right pixels
112’ of the pixel areas 110’ on the (i+1)th row and the
emit scan line Ey;,4) is coupled to the left pixels 112’ of
the pixel areas 110’ on the (i+1)th row. In addition, the
emit scan lines Ey;, Ey;, Eq(j41), Ex(isq) are coupled to the
emit scan driver 600.

[0108] Next, exemplary embodiments which form the
emit scan driver and the select scan driver as a unit scan
driver 700 will be described with reference to FIGs. 22
to 33.

[0109] FIG. 22 shows a plan view of the organic light
emitting display according to a ninth exemplary embod-
iment of the present invention. The organic light emitting
display according to the ninth exemplary embodiment
has the same structure as that shown in FIGs. 1 and 14
except for a scan driver 700 sharing the select scan driver
andthe emitscandriver. The scandriver 700 sequentially
transmits select signals select[1] to select[m] for selecting
corresponding lines to the select scan lines S, to S, in
the subfields 1F and 2F. In addition, the scan driver 700
sequentially transmits emission control signals emit1[1]
to emit1[m] for controlling light emission of pixels 111 to
the emit scan lines E44 to E4, in the subfield 1F, and
sequentially transmits emission control signals emit2[1]
to emit2[m] for controlling light emission of pixels 112 to
the emit scan lines E,, to E,, in the subfield 2F.
[0110] As described in the fifth and eighth exemplary
embodiments, the scan driver can generate both emis-
sion control signals emit1[i], emit2[i]. Therefore, the
method for generating the select signal select[i] from this
scan driver will be described below.

[0111] First, the scan driver 700 for generating the sig-
naltiming shownin FIG. 3 will be described with reference
to FIGs. 23 and 24. FIG. 23 shows the scan driver 700
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in the organic light emitting display according to the ninth
exemplary embodiment, and FIG. 24 shows a signal tim-
ing diagram of the scan driver 700 shown in FIG. 23.
[0112] Referring to FIG. 3, the emission control signal
emit2[i] is inverted to the emission control signal emit1
[il, and the select signal select[i] has the low level in a
period in which the level of the emission control signal
emit1][i] is different from that of the emission control signal
emit1[i+1]. Therefore, the scan driver 700 can generate
the select signal [i] and the emission control signals emit1
[i], emit2[i].

[0113] As shown in FIG. 23, the scan driver 700 in-
cludes (m+1) flip-flops FF7 to FF7(n.4), m XNOR gate
XNOR7 to XNOR7,,,, and minverters INV, to INV, and
operates as a shift register. Here, an XOR gate and an
inverter may be used as the XNOR gate. In addition, the
clock VCLK and the start signal VSP2 shown in FIG. 15
are input to the scan driver 700.

[0114] The flip-flop FF5; and the inverter INV,; have
the same connection and structure as the flip-flop FFs;
and the inverter INVg; shown in FIG. 15. Therefore, an
output signal SR;; of the flip-flop FF; is the emission
control signal emit1[i], and a signal which is inverted to
the output signal SR; of the flip-flop FF; by the inverter
INV-; is the emission control signal emit2[i].

[0115] The XNOR gate XNORy; performs XNOR op-
eration between the output signals SR7;, SRy;+1) of the
flip-flops FF7;, FF7(i+4) to output the select signal select
[(]. Thatis, the XNOR gate XNOR; outputs the low-level
select signal select[i] while the output signals SRy,
SRy(+1 of the flip-flops FF7;, FF7.1) have the different
levels.

[0116] Referring to FIG. 24, the output signal SR7(i+1)
of the flip-flop FF7;.4) is shifted from the output signal
SRy; of the flip-flop FF; by the half clock VCLK cycle.
Therefore, the output signal select[i] of the XNOR gate
XNORy; has the low-level pulse during the half clock
VCLK cycle in the respective subfields 1F, 2F. The falling
edges of the low-level pulses in the select signal select
[i] respectively correspond to the falling edge and the
rising edge of the output signal SR; of the flip-flop FF;.
In addition, since the output signal SRy, ) is shifted from
the output signal SR; by the half clock VCLK cycle, the
select signal select[i+1] is shifted from the select signal
select[i] by the half clock VCLK cycle.

[0117] Referring to FIG. 4B, since the inverted output
signal /SRy; is output from the flip-flop FF;, the inverted
output signal /SR;; can be used as the emission control
signal emit2][i].

[0118] FIG. 25 shows a scan driver 700a in an organic
light emitting display according to a tenth exemplary em-
bodiment. Referring to FIG. 25, the scan driver 700a has
the same structure as that shown in FIG. 23 except for
the inverter INV;. In the scan driver 700a, the output
signal SR;; and the inverted output signal /SR;; of the
flip-flop FF4; correspond to the emission control signals
emit1[i] and emit2[i], respectively.

[0119] Ascandriver 700b for generating the signal tim-
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ing shown in FIG. 8 will be described with reference to
FIGs. 26 and 27. FIG. 26 shows the scan driver 700b in
an organic light emitting display according to an eleventh
exemplary embodiment, and FIG. 27 shows a signal tim-
ing diagram of the scan driver 700b shown in FIG. 26.
[0120] As shown in FIG. 16, the scan driver 700b ac-
cording to the eleventh exemplary embodiment includes
(m+1) flip-flops FFg, to FFg..1), m XNOR gates XNORg,
to XNORg,,,, m NAND gates NANDg, to NANDg,,, m NOR
gates NORg, to NORg,,,, and m inverters INVg, to INVg,,,
and operates as a shift register. Here, the clock VCLK
and the start signal VSP2a shown in FIG. 17 are input to
the scan driver 700b.

[0121] The flip-flop FFg;, the NAND gate NANDg;, the
NOR gate NORg; and the inverter INVg; have the same
connection and structure as the flip-flop FFg;, the NAND
gate NANDg;, the NOR gate NORg; and the inverter INVy;
shown in FIG. 16. Accordingly, the NAND gate NANDg;
performs NAND operation between the output signals
SRgi, SRgj+1) of the flip-flops FFg;, FFg ;44 to output the
emission control signal emit1[i] as shown in FIG. 27. The
NOR gate NORg; performs a NOR operation between
the output signals SRg;, SRg;+1y of the flip-flops FFg;,
FFgi+1) to output an output signal to the inverter INVg;
and the inverter INVyg; inverts the signal input from the
NOR gate NORg; to output the emission control signal
emit2[i]’ as shown in FIG. 27.

[0122] Inaddition, the flip-flop FFg; and the XNOR gate
XNORg; have the same connection as the flip-flop FF;
and the XNOR gate XNOR; shown in FIG. 23. Therefore,
the XNOR gate XNORg; performs the output signals SRg;,
SRgj+1) of the flip-flops FFg;, FFg.) to output the select
signal select[i].

[0123] In the eleventh exemplary embodiment, the
scan driver 700b uses the start signal VSP2a which is
inverted to the start signal VSP2 shown in FIG. 24. How-
ever, the scan driver 700b may use the start signal VSP2
shown in FIG. 24. Then, since the output signal of the
flip-flop FFg; is inverted to the output signal SRg; shown
in FIG. 27, the output signal of the NAND gate NANDyg;
corresponds to the emission control signal emit2[i]’ and
the output signal of the inverter INVg; corresponds to the
emission control signal emit [i]’.

[0124] In addition, the scan driver 700b may use the
inverted output signal of the flip-flop FFg;. Thatis, a NAND
gate may be used instead of the NOR gate NORg; and
the inverter INVg;, and the NAND gate may perform a
NAND operation between the inverted output signals of
the flip-flops FFg;, FFg.) to output the emission control
signal emit2][i]".

[0125] Furthermore, the select signal select[i] may be
generated from the emission control signals emit1][i],
emit2[i]’. This exemplary embodiment will be described
with reference to FIG. 28. FIG. 28 shows a scan driver
700c in an organic light emitting display according to a
twelfth exemplary embodiment.

[0126] As shown in FIG. 28, the scan driver 700c ac-
cording to the twelfth exemplary embodiment has the
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same structure as the scan driver 700b shown in FIG. 26
except fora NAND gate NANDy, for generating the select
signal select[i]. The NAND gate NANDg, performs a
NAND operation between the emission control signals
emit1[i]’, emit2[i]’ to output the select signal select]i].
[0127] Referring to FIG. 27, both emission control sig-
nals emit1[i]’, emit2[i]’ are high level in the low-level pe-
riod of the select signal select[i], and one of the emission
control signals emit1[i]’, emit2[i]’ is low level in the high-
level period of the select signal select[i]. Here, since the
output signal of the NAND gate NANDy is the low-level
while the both emission control signals emit1[i]’, emit2[i]
’ are the high-level, the output signal of the NAND gate
NANDg; can be used as the select signal select[i].
[0128] Also, if the scan driver 700c uses the inverted
output signal of the flip-flop FFg;, a NAND gate may be
used instead of the NOR gate NORg; and the inverter
INVg;.

[0129] In the eleventh and twelfth exemplary embodi-
ments, the low-level periods of the emission control sig-
nals emit1[i]’, emit2[i]’ may be controlled, as shown in
FIG. 20. These exemplary embodiments will be de-
scribed with reference to FIGs. 29 to 32.

[0130] First, athirteenth exemplary embodiment which
controls the low-level periods of the emission control sig-
nals emit1[i]’, emit2[i]’ in the scan driver 700b shown in
FIG. 26 will be described with reference to FIG. 29. FIG.
29 shows a signal timing diagram of the scan driver 700b
in an organic light emitting display according to the thir-
teenth exemplary embodiment.

[0131] Referring to FIG. 29, the output signals SRgj;.1),
SRgj+1) Of the (i-1)th and (i+1)t flip-flops FFg(i-1) FFgis1)
are input to the ith NAND gate NANDg; and the ith NOR
gate NORg; shown in FIG. 26. Then, the emission control
signal emit1[i]" has the low-level pulse in a period which
corresponds to a difference between the subfield 1F and
the one clock VCLK cycle, and the emission control signal
emit2[i]" has the low-level pulse in a period which corre-
sponds to a difference between the subfield 2F and the
one clock VCLK cycle.

[0132] In a like manner, if the output signals SRB(i-j)‘
SRgi+k) Of the (i-))" and (i+k)™ flip-flops FFg ), FFg(k)
(where ’j and 'k’ are respectively positive integers) are
input to the ith NAND gate NANDyg; and the ith NOR gate
NORg;, the low-level periods of the emission control sig-
nals emit1[i]", emit2[i]" may be controlled by the integral
multiple of the half clock VCLK cycle.

[0133] FIG. 30 shows a scan driver 700d in an organic
light emitting display according to a fourteenth exemplary
embodiment, and FIG. 31 shows a signal timing diagram
of the scan driver 700d shown in FIG. 31.

[0134] In FIG. 30, the signals SRg;_1), SRgj,, SRgj+1)
are the output signals of the flip-flops FFS(i-1)! FFsi,,
FFg(+1) in the scan driver 700b of FIG. 26, respectively.
In addition, two signals A;, B; correspond to the emission
control signals emit1[i]’, emit2[i]’ of the scan driver 700b,
respectively.

[0135] Referring to FIGs. 30 and 31, the NAND oper-
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ation of the output signals SRg;.1), SRg; of the flip-flops
FFg(.1), FFgiis performed by a NAND gate so that the
signal A4 is output. The signal A4 has the low-level
pulse in a period which corresponds to the subfield 1F
and the half clock VCLK cycle, and corresponds to the
emission control signal emit1[i-1]" shown in FIG. 27. The
OR operation of the output signals SRg.1), SRg; of the
flip-flops FFg;_1), FFg;is performed by a NAND gate and
an inverter so that the signal B;_; is output. The signal
B;.1 has the low-level pulse in a period which corresponds
to the subfield 2F and the half clock VCLK cycle, and
corresponds to the emission control signal emit2[i-1]’
shown in FIG. 27. In addition, the signals A, B, respec-
tively correspond to the emission control signals emit1[i]
', emit2[i] shown in FIG. 27, and are respectively shifted
from the signals A;_4, B;_{ by the half clock VCLK cycle.
[0136] Furthermore, the OR operation of the signals
A4, A is performed by a NAND gate and an inverter so
that the emission control signal emit1[i]" is output, and
the emission control signal emit1[i]" has the low-level
pulse while both signals A4, A, are low level. The OR
operation of the signals B, 4, B; is performed by a NAND
gate and an inverter so that the emission control signal
emit2[i]" is output, and the emission control signal emit2
[i" has the low-level pulse while both signals B,_4, B; are
low level. The XNOR operation of the output signals SRg;,
SRgj+1) of the flip-flops FFg;, FFgj..4) is performed so that
the select signal select[i] is output.

[0137] In FIGs. 30 and 31, if the output signals Ay
Ai+k) Of the (i-))" and (i+k)!" NAND gates (where ’j’ and
'k’ are respectively positive integers) are used, the low-
level periods of the emission control signals emit1[i]",
emit2[i]" may be controlled by the integral multiple of the
half clock VCLK cycle.

[0138] As shown in FIG. 28, the select signal select[i]
can be generated by a NAND gate in FIG. 30. This ex-
emplary embodiment will be described with reference to
FIG. 32.

[0139] FIG. 32 shows a scan driver 700e in an organic
light emitting display according to a fifteenth exemplary
embodiment. Referring to FIG. 32, the NAND operation
of the output signal A, of the it NAND gate and the output
signal B; of the ith inverter is performed so that the select
signal select[i] is output as shown in FIG. 28.

[0140] As shownin FIG. 33, the scan driver according
to the ninth to fifteenth exemplary embodiments may be
applicable to the organic light emitting display shown in
FIG. 13. FIG. 33 shows a plan view of the organic light
emitting display according to a sixteenth exemplary em-
bodiment of the present invention.

[0141] Referring to FIG. 33, as shown in FIG. 13, the
emit scan line Ey; is coupled to the left pixels 111’ of the
pixel areas 110’ on the ith row (where i’ is an odd integer
of less than 'm’) and the emit scan line E,; is coupled to
the right pixels 112’ of the pixel areas 110’ on the ith row,
the emit scan line E1(i+1) is coupled to the right pixels
112’ of the pixel areas 110’ on the (i+1)th row and the
emit scan line Ey;,1) is coupled to the left pixels 112’ of
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the pixel areas 110’ on the (i+1)th row. In addition, the
emit scan lines E4;, Ey;, Eq(j+1),, Ex(j+1) are coupled to the
scan driver 700.

[0142] Inthe above exemplary embodiments, the case
in which the rising edge of the select signal select]i-1]
corresponds to the falling edge of the select signal select
[i] is described, but the falling edge of the select signal
select[i] may be apart from the rising edge of the select
signal select[i-1]. For example, a clip signal CLIP may be
input to the NAND gate NAND,; shown in FIG. 4A. As
shown in FIG. 34, the clip signal CLIP has a cycle corre-
sponding to the half clock VCLK cycle, and has the low-
level pulse whose width is shorter than the half clock
VCLK cycle. In addition, the low-level period of the clip
signal CLIP includes the falling edge or the rising edge
of the clock VCLK. Then, the low-level pulse width of the
select signal select[i] becomes shorter than the half clock
VCLK cycle. That is, the falling edge of the select signal
select[i]’ is apart from the rising edge of the select signal
select[i-1] by the low-level pulse width of the clip signal
CLIP.

[0143] Inthe above exemplary embodiments, the case
in which the select signal and the emission control signals
provided by the scan drivers 200, 300, 400, 600, and/or
700 are directly applied to the select line and the emit
lines is shown, but buffers may be formed between the
display area 100 and the scan drivers 200, 300, 400, 600,
and/or 700. In addition, level shifters which change the
levels of the select signal and the emission control signals
may be formed between the display area 100 and the
scan drivers 200, 300, 400, 600, and/or 700.

[0144] Accordingtothe exemplary embodiments of the
present invention, the two pixels can be driven by com-
mon driving and switching transistors and capacitors,
thereby reducing the number of data lines. As a result,
the number of integrated circuits for driving the data lines
can be reduced, and the aperture ratio in the pixel is
improved.

[0145] While this invention has been described in con-
nection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the dis-
closed embodiments, but, on the contrary, is intended to
cover various modifications and equivalent arrange-
ments included within the scope of the appended claims.

Claims
1. A display comprising:

a display area (100) including a plurality of data
lines (D1, ..., Dn) for transmitting data signals
for displaying an image, a plurality of first scan
lines (S1,..., Sm) for transmitting select signals,
a plurality of second scan lines (E11,..., E1m)
and a plurality of third scan lines (E21,..., E2m)
for respectively transmitting emission control
signals, and a plurality of pixel areas (110ij), a
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pixel area (110ij) including a first pixel (111ij)
and a second pixel (112ij), each pixel area being
coupled to a corresponding data line and a cor-
responding first scan line; and

a scan driver transmitting first signal pulses (se-
lect[1], ..., select[m]) tothefirstscanlines (S1,...,
Sm), said scan driver outputting one of said first
signal pulses (select[1], ..., selectm]) during
each subfield of a plurality of subfields for form-
ing a field, sequentially transmitting second sig-
nals (emit1[1], ..., emit1[m]) to the second scan
lines (E11,..., E1m) by outputting the second sig-
nal (emit 1[1], ..., emit1[m]) having a second
pulse during a first subfield (1F) of the plurality
of subfields, and transmitting third signals (emit2
[1], ..., emit2[m]) to the third scan lines
(E21,...E2m) by outputting the third signal (emit2
[1], ..., emit2[m]) having a third pulse during a
second subfield (2F) of the plurality of subfields,
wherein the scan driver includes a first driver
(200) for transmitting the first signals (select
[1], ..., select[m]) to the first scan lines (S1,...,
Sm) by shifting the first signal (select[1], ..., se-
lectm]) sequentially from one row to the next
row of the display by a first period,

the display being characterized in that:

the first pixel (111ij) comprises a first emit
transistor (M31), and the second pixel
(112ij) comprises a second emit transistor
(M32),

the first emit transistor (M31) turning on in
response to the second pulse so that the
first pixel (111 ij) emits light, and

the second emit transistor (M32) turning on
in response to the third pulse so that the
second pixel (112ij) emits light; and in that:

the first driver of the scan driver com-
prises a shift-register comprising a plu-
rality of odd-numbered and even-num-
bered flip-flops (FF11,...,FF1(m+1);
FF71,...,FF7(m+1); FF81,...,FF8
(m+1)), thefirst scan driver further com-
prising a plurality of logic gates, each
of which having a first input connected
to an output of a respective odd-num-
bered flip-flop, a second input connect-
edto arespective output of arespective
even-numbered flip-flop adjacent to the
respective odd-numbered flip-flop, and
an output connected to a correspond-
ing one of the plurality of first scan lines
(select[1],...,select[m]).

2. The display of claim 1, wherein a data signal corre-
sponding to the first pixel (111 ij) is transmitted to
the corresponding data line when the first pulse is
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transmitted to the corresponding first scan line in the
first subfield (1F), and a data signal corresponding
to the second pixel (112ij) is transmitted to the cor-
responding data line when the first pulse is transmit-
ted to the corresponding first scan line in the second
subfield (2F).

The display of claim 1, wherein the scan driver in-
cludes:

a second driver (300) for transmitting the second
signals (emit1[1], ..., emit1[m]) to the corre-
sponding second scan lines (E11,..., E1m); and
a third driver (400) for transmitting the third sig-
nals (emit2[1], ..., emit2[m]) to the correspond-
ing third scan lines (E21,..., E2m).

The display of claim 3, wherein a period during which
the second pulse is applied to the second scan line
of the corresponding first pixel (111ij) includes a pe-
riod during which the first pulse is applied to the first
scan line of the corresponding first pixel (111ij); and
a period during which the third pulse is applied to the
third scan line of the corresponding second pixel
(112ij) includes a period during which the first pulse
is applied to the first scan line of the corresponding
second pixel (112ij).

The display of claim 4, wherein the second driver
and the third driver respectively include a plurality of
flip-flops, an output of a forward flip-flop (FF6j) is an
input of a backward flip-flop (FF6(j+1)), the backward
flip-flop of the second driver outputs a pulse (SR6
(j+1)) corresponding to the second pulse by shifting
a pulse (SRG6j) corresponding to the second pulse of
the second signal (emit1[1], ..., emit1[m]) output
from the forward flip-flop of the second driver by the
first period, and

the backward flip-flop of the third driver outputs a
pulse (/SR6(j+1)) corresponding to the third pulse by
shifting a pulse (/SR61) corresponding to the third
pulse of the third signal (emit2[1], ..., emit2[m]) out-
put from the forward flip-flop of the third driver by the
first period.

The display of claim 3, wherein the second driver
transmits the second pulse to the second scan line
of the corresponding first pixel (111ij) after the first
pulse transmitted to the first scan line of the corre-
sponding first pixel (111ij) ends, and

the third driver transmits the third pulse to the third
scan line of the corresponding second pixel (112ij)
after the first pulse transmitted to the first scan line
of the corresponding second pixel (112ij) ends.

The display of claim 6, wherein the second driver
includes:
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a fourth driver (FF31,...,FF3(m+1)) for output-
ting fourth signals (SR31,...,SR3(m+1)) by shift-
ing a fourth signal sequentially from one row to
the next row of the display by the first period,
the fourth signal having a fourth pulse and a fifth
pulse inverted to the fourth pulse in a field; and
a fifth driver (NAND31,...,NAND3m) generating
a pulse corresponding to the second pulse in a
period during which two fourth signals shifted by
the first period have the fourth pulse in common.

The display of claim 1, wherein the scan driver further
includes a second driver for transmitting the second
pulses of the second signals (emit1[1], ..., emit1[m])
to the corresponding second scan lines (E11,...,
E1m) by shifting a second signal (emit1[1], ..., emit1
[m]) sequentially from one row to the next row of the
display, and for transmitting the third pulses of the
third signals (emit2[1], ..., emit2[m]) to the corre-
sponding third scan lines (E21,..., E2m) by shifting
a third signal (emit2[1], ..., emit2[m]) sequentially
from one row to the next row of the display.

The display of claim 8 wherein a period during which
the second pulse is applied to the second scan line
of the corresponding first pixel (111ij) includes a pe-
riod during which the first pulse is applied to the first
scan line of the corresponding first pixel (111ij), and
a period during which the third pulse is applied to the
third scan line of the corresponding second pixel
(112ij) includes a period during which the first pulse
is applied to the first scan line of the corresponding
second pixel (112ij).

The display of claim 9, wherein the second driver
inverts the second signal (emit1[1], ..., emit1[m]) to
output the third signal (emit2[1], ..., emit2 [m]).

The display of claim 8, wherein the second driver
transmits the second pulse to the second scan line
of the corresponding first pixel (111ij) after the first
pulse transmitted to the first scan line of the corre-
sponding first pixel(111ij) ends, and transmits the
third pulse of the third signal (emit2[1], ..., emit2[m])
to the third scan line of the corresponding second
pixel (112ij) after the first pulse transmitted to the
first scan line of the corresponding second pixel
(112ij) ends.

The display of claim 1, wherein the first scan driver
includes:

a first circuit (FF71,...,FF7(m+1)) for outputting
fourth signals (SR71,...,SR7(m+1)) by shifting a
fourth signal, the fourth signal having a fourth
pulse and afifth pulse inverted to the fourth pulse
in a field; and a second circuit (XNORT71,...,
XNOR7m) for generating a pulse corresponding



13.

14.

15.

16.

27

to the first pulse (select[1],...,select[m]) in at
least part of a period during which two fourth
signals shifted by the first period have the differ-
ent levels.

The display of claim 12, wherein the scan driver gen-
erates a pulse corresponding to the second pulse
(emit1[1],...,emit1[m]) in response to the fourth
pulse, and generates a pulse corresponding to the
third pulse (emit2[1],...,emit2[m]) in response to the
fifth pulse.

The display of claim 13, wherein a period during
which the second pulse is applied to the second scan
line of the corresponding first pixel (111ij) includes
a period during which the first pulse is applied to the
first scan line of the corresponding first pixel (111ij),
and a period during which the third pulse is applied
to the third scan line of the corresponding second
pixel (112ij) includes a period during which the first
pulse is applied to the first scan line of the corre-
sponding second pixel (112ij).

The display of claim 1, wherein the scan driver further
includes: a sixth driver (700e) for generating a pulse
corresponding to the first pulse (select[i]) in at least
part of a common period of a period during which
the second signal (emit1[1], ..., emit1[m]) has a pulse
inverted to the second pulse and a period during
which the third signal (emit2[1], ..., emit2[m]) has a
pulse inverted to the third pulse.

A driving method of a display according to any of the
previous claims, the driving method comprising:

outputting a select signal (select[1],...,select[m])
having a first pulse during a first period in each
of a plurality of subfields forming a field; wherein
the first pulse is generated by the plurality of
logic gates and transmitted to the first scan lines
(S1,..., Sm) by shifting the first pulse sequentially
from one row to the next row of the display by a
first period,

outputting a first emission control signal (emit1
[1],...,emit1[m]) having a second pulse during a
second period longer than the first period in a
first subfield (1F) of the plurality of subfields; and
outputting a second emission control signal
(emit2[1],...,emit2[m]) having a third pulse dur-
ing a third period longer than the first period in
a second subfield (2F) of the plurality of sub-
fields,

wherein the data signal is programmed to the
pixel area (110ij) in response to a pulse corre-
sponding to the first pulse transmitted to the first
scan line, a first pixel (111ij) of the pixel area
(110ij) starts emitting light corresponding to a
first current, which is delivered through the first

10

15

20

25

30

35

40

45

50

55

15

EP 1 600 924 B1

17.

18.

19.

28

emit transistor turning on in response to a pulse
corresponding to the second pulse transmitted
to the second scan line, and is corresponding to
the programmed data signal, and a second pixel
(112ij) of the pixel area (110ij) starts emitting
light corresponding to a second current, which
is delivered through the second emit transistor
turning on in response to a pulse corresponding
to the third pulse transmitted to the third scan
line, and is corresponding the programmed data
signal.

The driving method of claim 16 wherein the second
emission control signal corresponds to a signal in-
verted to the first emission control signal.

The driving method of claim 16, further comprising:

outputting eighth signals (SR81,...,.SR8(m+1))
by shifting an eighth signal (SR81, ..., SR8
(m+1)) by a fourth period, the eighth signal
(SR81, ..., SR8(m+1)) having a fourth pulse and
afifth pulse inverted to the fourth pulse in afield;
and generating the second pulse in a period dur-
ing which at least one of the two eighth signals
(SR81, ..., SR8(m+1)) shifted by anintegral mul-
tiple of the fourth period has the fourth pulse.

The driving method of claim 18, further comprising:

generating the first pulse in at least part of a
period during which the two eighth signals
(SR81,...,SR8(m+1)) shifted by the fourth period
have the different levels.

20. The driving method of claim 16, further comprising:

generating the first pulse in at least part of a
common period of a period during which the first
emission control signal has an inverted pulse to
the second pulse and a period during which the
second emission control signal has an inverted
pulse to the third pulse, wherein the integral mul-
tiple is a multiple of one.

21. The driving method of claim 16, further comprising:

outputting seventh signals (SR71,...,.SR7(m+1))
by shifting a seventh signal (SR71) by a fourth
period, the seventh signal having a fourth pulse
and a fifth pulse inverted to the fourth pulse in a
field;

generating the first pulse (select[1],...,select(m))
in a period during which the two seventh signals
(SR71, ..., SR7(m+1)) shifted by the fourth pe-
riod have different levels; and

generating the second pulse (emit1) and the
third pulse (emit2) in response to the fourth pulse
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and the fifth pulse, respectively.

Patentanspriiche

1.

Anzeige, aufweisend:

eine Anzeigeflache (100), die eine Vielzahl von
Datenleitungen (D1, ..., Dn), firdie Ubertragung
von Datensignalen fir die Anzeige eines Bildes,
eine Vielzahl erster Ansteuerleitungen (S1, ...,
Sm) zur Ubertragung von Selektierungssigna-
len, eine Vielzahl zweiter Ansteuerleitungen
(E11, ..., E1m) und eine Vielzahl dritter Ansteu-
erleitungen (E21, ..., E2m), welche jeweils
Emissionskontrollsignale Gbertragen, und eine
Vielzahl von Pixelflachen (110ij) aufweist, wobei
eine Pixelflache (110ij) einen ersten Pixel (111ij)
sowie einen zweiten Pixel (112ij) aufweist, und
wobei jede Pixelflache an eine entsprechende
Datenleitung und an eine entsprechende erste
Ansteuerleitung gekoppelt ist; und

einen Abtasttreiber, der erste Signalpulse (sel-
ect[1], ..., select[m]) zu den ersten Ansteuerlei-
tungen (S1, ..., Sm) Uibertragt, wobei der besag-
te Abtasttreiber wahrend jedes Teilfeldes aus
einer Vielzahl von Teilfeldern, die ein Feld bil-
den, einen Signalpuls der besagten ersten Si-
gnalpulse (select[1], ..., select[m]) ausgibt, und
wobei der Abtasttreiber weiterhin sequenziell
zweite Signale (emit1[1], ..., emit1[m]) an die
zweiten Ansteuerleitungen (E11, ..., E1m) tiber-
tragt, indem er das zweite Signal (emit1[1], ...,
emit1[m]) ausgibt, welches wahrend eines er-
sten Teilfeldes (1F) aus der Vielzahl von Teilfel-
dern einen zweiten Puls aufweist, und wobei der
Abtasttreiber weiterhin dritte Signale (emit2
[1], ..., emit2[m]) an die dritten Ansteuerleitun-
gen (E21, ..., E2m) ausgibt, indem er das dritte
Signal (emit2[1], ..., emit2[m]) ausgibt, welches
wahrend eines zweiten Teilfeldes (2F) aus der
Vielzahl von Teilfeldern einen dritten Puls auf-
weist, wobei der Abtasttreiber einen ersten Trei-
ber (200) fiir das Ubertragen der ersten Signale
(select[1], ..., selectm]) zu den ersten Ansteu-
erleitungen (S1,..Sm) durch sequenzielles
Verschieben des ersten Signals (select[1], ...,
select[m]) von einer Zeile der Anzeige zur nach-
sten Zeile der Anzeige um ein erstes Intervall
aufweist,

wobei die Anzeige dadurch gekennzeichnet
ist, dass

der erste Pixel (111ij) einen ersten Emissions-
transistor (M31) aufweist, und der zweite Pixel
(112ij) einen zweiten Emissionstransistor (M32)
aufweist,

wobei der erste Emissionstransistor (M31) in
Reaktion auf den zweiten Puls eingeschaltet
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wird, so dass der erste Pixel (111ij) Licht emit-
tiert, und

wobei der zweite Emissionstransistor (M32) in
Reaktion auf den dritten Puls eingeschaltet wird,
so dass der zweite Pixel (112ij) Licht emittiert;
und dadurch, dass:

der erste Treiber des Abtasttreibers ein
Schieberegister aufweist, das eine Vielzahl
ungeradzahliger und geradzahliger
Flipflops (FF11, ..., FF1(m+1); FF71, ...,
FF7(m+1); FF81, ..., FF8(m+1)) aufweist,
wobei der erste Abtasttreiber weiterhin eine
Vielzahl von Logikgattern aufweist, von de-
nen jedes einen ersten Eingang, der mit ei-
nem Ausgang eines entsprechenden unge-
radzahligen Flipflops verbunden ist, einen
zweiten Eingang, der mit einem entspre-
chenden Ausgang eines entsprechenden
geradzahligen, zum entsprechenden unge-
radzahligen Flipflop benachbarten Flipflops
verbunden ist, und einen Ausgang, der mit
einer entsprechenden ersten Ansteuerlei-
tung aus der Vielzahl erster Ansteuerleitun-
gen (select[1], ..., select[m]) verbunden ist,
aufweist.

Anzeige nach Anspruch 1, wobei ein dem ersten Pi-
xel (111ij) entsprechendes Datensignal zur entspre-
chenden Datenleitung Gbertragen wird, wenn im er-
sten Teilfeld (1F) der erste Puls zur entsprechenden
ersten Ansteuerleitung tbertragen wird, und wobei
ein dem zweiten Pixel (112ij) entsprechendes Da-
tensignal zur entsprechenden Datenleitung tbertra-
gen wird, wenn im zweiten Teilfeld (2F) der erste
Puls zur entsprechenden ersten Ansteuerleitung
Ubertragen wird.

Anzeige nach Anspruch 1, wobei der Abtasttreiber
aufweist:

einen zweiten Treiber (300), der die zweiten Si-
gnale (emit1[1], ..., emit1[m]) zu den entspre-
chenden zweiten Ansteuerleitungen (E11, ...,
E1m) Ubertragt; und

einen dritten Treiber (400), der die dritten Signa-
le (emit2[1], ..., emit2[m]) zu den entsprechen-
den dritten Ansteuerleitungen (E21, ..., E2m)
Ubertragt.

Anzeige nach Anspruch 3, wobei ein Intervall, indem
der zweite Puls an die zweite Ansteuerleitung des
entsprechenden ersten Pixels (111ij) angelegt wird,
ein Intervall aufweist, in dem der erste Puls an die
erste Ansteuerleitung des entsprechenden ersten
Pixels (111ij) angelegt wird; und wobei ein Intervall,
in dem der dritte Puls an die dritte Ansteuerleitung
des entsprechenden zweiten Pixels (112ij) angelegt
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wird, ein Intervall aufweist, in dem der erste Puls an
die erste Ansteuerleitung des entsprechenden zwei-
ten Pixels (112ij) angelegt wird.

Anzeige nach Anspruch 4, wobei der zweite Treiber
und der dritte Treiber jeweils eine Vielzahl von
Flipflops aufweisen, wobei ein Ausgang eines vor-
deren Flipflops (FF6j) ein Eingang eines hinteren
Flipflops (FF6(j+1)) ist, und wobei der hintere Flipflop
des zweiten Treibers durch Verschiebung eines Pul-
ses (SR6j), welcher dem zweiten Puls des vom vor-
deren Flipflop des zweiten Treibers ausgegeben
zweiten Signals (emit1[1], ..., emit1[m]) entspricht,
um das erste Intervall einen dem zweiten Puls ent-
sprechenden Puls (SR6(j+1)) ausgibt, und

wobei der hintere Flipflop des dritten Treibers durch
Verschiebung eines Pulses (/SR61), welcher dem
dritten Puls des vom vorderen Flipflop des dritten
Treibers ausgegebenen dritten Signals (emit2[1], ...,
emit2[m]) entspricht, um das erste Intervall einen
dem dritten Puls entsprechenden Puls (/SR6(j+-1)
ausgibt.

Anzeige nach Anspruch 3, wobei der zweite Treiber
den zweiten Puls zur zweiten Ansteuerleitung des
entsprechenden ersten Pixels (111ij) Ubertragt,
nachdem der zur ersten Ansteuerleitung des ent-
sprechenden ersten Pixels (111ij) Ubertragende er-
ste Puls beendet ist, und

wobei der dritte Treiber den dritten Puls zur dritten
Ansteuerleitung des entsprechenden zweiten Pixels
(112ij) Gbertragt, nachdem der zur ersten Ansteuer-
leitung des entsprechenden zweiten Pixels (112ij)
Ubertragene erste Puls beendet ist.

Anzeige nach Anspruch 6, wobei der zweite Treiber
aufweist:

einen vierten Treiber (FF31, ..., FF3(m+1), der
vierte Signale (SR31, ..., SR3(m+1) ausgibt, in-
dem er ein viertes Signal sequenziell von einer
Zeile der Anzeige zur nachsten Zeile der Anzei-
ge um ein erstes Intervall verschiebt, wobei das
vierte Signal in einem Feld einen vierten Puls
und einen gegenlber dem vierten Puls invertier-
ten fiinften Puls aufweist; und

einen fiinften Treiber (NAND31, ..., NAND3m),
der in einem Intervall, in dem zwei um das erste
Intervall verschobene vierte Signale den vierten
Puls gemeinsam haben, einen dem zweiten
Puls entsprechenden Puls erzeugt.

Anzeige nach Anspruch 1, wobei der Abtasttreiber
weiterhin einen zweiten Treiber aufweist, der die
zweiten Pulse der zweiten Signale (emit1[1], ...,
emit1[m]) zu den entsprechenden zweiten Ansteu-
erleitungen (E11, ..., E1m) Ubertragt, indem er ein
zweites Signal (emit1[1], ..., emitl [m]) sequenziell
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von einer Zeile der Anzeige zur nachsten Zeile der
Anzeige verschiebt, und der die dritten Pulses der
dritten Signale (emit2[1], ..., emit2[m]) zu den ent-
sprechenden dritten Ansteuerleitungen (E21, ...,
E2m) Ubertragt, indem er ein drittes Signal (emit2
[1], ..., emit2[m]) sequenziell von einer Zeile der An-
zeige zur ndchsten Zeile der Anzeige verschiebt.

Anzeige nach Anspruch 8, wobei ein Intervall, indem
der zweite Puls an die zweite Ansteuerleitung des
entsprechenden ersten Pixels (111ij) angelegt wird,
ein Intervall aufweist, in dem der erste Puls an die
erste Ansteuerleitung des entsprechenden ersten
Pixels (111ij) angelegt wird, und wobei ein Intervall,
in dem der dritte Puls an die dritte Ansteuerleitung
des entsprechenden zweiten Pixels (112ij) angelegt
wird, ein Intervall aufweist, in dem der erste Puls an
die erste Ansteuerleitung des entsprechenden zwei-
ten Pixels (112ij) angelegt wird.

Anzeige nach Anspruch 9, wobei der zweite Treiber
das zweite Signal (emit1[1], ..., emitl [m]) zur Aus-
gabe des dritten Signals (emit2[1], ..., emit2[m]) in-
vertiert.

Anzeige nach Anspruch 8, wobei der zweite Treiber
den zweiten Puls zur zweiten Ansteuerleitung des
entsprechenden ersten Pixels (111ij) Ubertragt,
nachdem der zur ersten Ansteuerleitung des ent-
sprechenden ersten Pixels (111ij) Gbertragene Puls
beendet ist, und den dritten Puls des dritten Signals
(mit2[1], ..., emit2[m]) zur dritten Ansteuerleitung
des entsprechenden zweiten Pixels (112ij) Uber-
tragt, nachdem der zur ersten Ansteuerleitung des
entsprechenden zweiten Pixels (112ij) Ubertragene
Puls beendet ist.

Anzeige nach Anspruch 1, wobei der erste Abtast-
treiber aufweist:

eine erste Schaltung (FF71, ..., FF7(m+1), die
durch Verschiebung eines vierten Signals vierte
Signale (SR71, ..., SR7(m+1) ausgibt, wobei
das vierte Signal in einem Feld einen vierten
Puls und einen gegeniiber dem vierten Puls in-
vertierten fiinften Puls aufweist; und

eine zweite Schaltung (XNOR71, ..., XNOR7m),
die in zumindest einem Teil eines Intervalls, in
dem zwei um das erste Intervall verschobene
vierte Signale verschiedene Levels aufweisen,
einen dem ersten Puls (select[1], ..., select[m])
entsprechenden Puls erzeugt.

Anzeige nach Anspruch 12, wobei der Abtasttreiber
in Reaktion auf den vierten Puls einen dem zweiten
Puls (emit1[1], ..., emit1[m]) entsprechenden Puls
erzeugt, und in Reaktion auf den fiinften Puls einen
dem dritten Puls (emit2[1], ..., emit2[m]) entspre-
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chenden Puls erzeugt.

Anzeige nach Anspruch 13, wobei ein Intervall, in
dem der zweite Puls an die zweite Ansteuerleitung
des entsprechenden ersten Pixels (111ij) angelegt
wird, ein Intervall aufweist, in dem der erste Puls an
die erste Ansteuerleitung des entsprechenden er-
sten Pixels (111ij) angelegt wird, und wobei ein In-
tervall, in dem der dritte Puls an die dritte Ansteuer-
leitung des entsprechenden zweiten Pixels (112ij)
angelegt wird, ein Intervall aufweist, in dem der erste
Puls an die erste Ansteuerleitung des entsprechen-
den zweiten Pixels (112ij) angelegt wird.

Anzeige nach Anspruch 1, wobei der Abtasttreiber
weiterhin aufweist:

einen sechsten Treiber (700e), der in zumindest
einem Teil eines gemeinsamen Intervalls eines
Intervalls, indem das zweite Signal (emit1[1], ...,
emit1[m]) einen gegeniiber dem zweiten Puls
invertierten Puls aufweist, und eines Intervalls,
in dem das dritte Signal (emit2[1], ..., emit2[m])
einen gegenuber dem dritten Puls invertierten
Puls aufweist, einen dem ersten Puls (select]i])
entsprechenden Puls erzeugt.

Verfahren zur Ansteuerung einer Anzeige gemal ei-
nem der vorhergehenden Anspriiche,
wobei das Ansteuerungsverfahren aufweist:

Ausgabe eines Selektierungssignals (select
[1], ..., select[m]), dasin jedem Teilfeld aus einer
Vielzahl von Teilfeldern, die ein Feld bilden,
wahrend eines ersten Intervalls einen ersten
Puls aufweist; wobei der erste Puls von der Viel-
zahl von Logikgattern erzeugt wird und zu den
ersten Ansteuerleitungen (S1, ..., Sm) bertra-
gen wird, indem der erste Puls sequenziell von
einer Zeile der Anzeige zur nachsten Zeile der
Anzeige um ein erstes Intervall verschoben

wird,
Ausgabe eines ersten Emissionskontrollsignals
(emit1[1], ..., emit1[m]), das in einem ersten

Teilfeld (1F) aus der Vielzahl von Teilfeldern
wahrend eines zweiten Intervalls, das langer als
das erste Intervall ist, einen zweiten Puls auf-

weist; und
Ausgabe eines zweiten Emissionskontrollsi-
gnals (emit2[1], ..., emit2[m]), das in einem

zweiten Teilfeld (2F) aus der Vielzahl von Teil-
feldern wahrend eines dritten Intervalls, das lan-
ger als das erste Intervall ist, einen dritten Puls
aufweist, wobei das Datensignal in Reaktion auf
einen Puls, der dem zur ersten Ansteuerleitung
Ubertragenen ersten Puls entspricht, im Hinblick
auf die Pixelflache (110ij) programmiert wird,
und wobei ein erster Pixel (111ij) der Pixelflache
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(110ij) beginnt, Licht entsprechend einem er-
sten Strom zu emittieren, der Uiber den ersten
Emissionstransistor, welcher in Reaktion auf ei-
nen Puls, der dem zur zweiten Ansteuerleitung
Ubertragenen zweiten Puls entspricht, einge-
schaltet wird, geliefert wird und dem program-
mierten Datensignal entspricht, und

wobei ein zweiter Pixel (112ij) der Pixelflache (110ij)
beginnt, Licht entsprechend einem zweiten Strom
zu emittieren, der Uber den zweiten Emissionstran-
sistor, welcher in Reaktion auf einen Puls, der dem
zur dritten Ansteuerleitung tbertragenen dritten Puls
entspricht, geliefert wird und dem programmierten
Datensignal entspricht.

17. Ansteuerungsverfahren nach Anspruch 16, wobei

das zweite Emissionskontrollsignal einem gegen-
Uber dem ersten Emissionskontrollsignal invertier-
ten Signal entspricht.

18. Ansteuerungsverfahren nach Anspruch 16, weiter-

hin aufweisend:

Ausgabe achter Signale (SR81, ..., SR8(m+1)
durch Verschiebung eines achten Signals
(SR81, ..., SR8(m+1)) um ein viertes Intervall,
wobei das achte Signal (SR81, ... SR8(m+1) in
einem Feld einen vierten Puls und einen gegen-
Uber dem vierten Puls invertierten fiinften Puls
aufweist; und Erzeugung des zweiten Pulses in
einem Intervall, in dem zumindest eines der zwei
achten Signale (SR81, ...., SR8(m+1), die um
ein ganzzahliges Vielfaches des vierten Inter-
valls verschoben werden, den vierten Puls auf-
weist.

19. Ansteuerungsverfahren nach Anspruch 18, weiter-

hin aufweisend:

Erzeugung des ersten Pulses in zumindest ei-
nem Teil eines Intervalls, in dem die zwei um
das vierte Intervall verschobenen achten Signa-
le (SR81, ..., SR8(m+1) verschiedene Levels
aufweisen.

20. Ansteuerungsverfahren nach Anspruch 16, weiter-

hin aufweisend:

Erzeugung des ersten Pulses in zumindest ei-
nem Teil eines gemeinsamen Intervalls eines
Intervalls, in dem das erste Emissionskontroll-
signal einen gegeniber dem zweiten Puls inver-
tierten Puls aufweist, und eines Intervalls, in
dem das zweite Emissionskontrollsignal einen
gegenltber dem dritten Puls invertierten Puls
aufweist, wobei das ganzzahlige Vielfache ein
Vielfaches von eins ist.
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21. Ansteuerungsverfahren nach Anspruch 16, weiter- sous-trame (2F) des multiples sous-trames,

Ausgabe siebter Signale (SR71, ..., SR7(m+1)
durch Verschiebung eines siebten Signals
(SR71) um ein viertes Intervall, wobei das siebte
Signal in einem Feld einen vierten Puls und ei-
nen gegenlber dem vierten Puls invertierten
funften Puls aufweist;

Erzeugung des ersten Pulses (select[1], ..., sel-
ect[m]) in einem Intervall, in dem die zwei um
das vierte Intervall verschobenen siebten Signa-
le (SR71, ..., SR7(m+1) verschiedene Levels
aufweisen; und

jeweilige Erzeugung des zweiten Pulses (emit1)
und des dritten Pulses (emit2) in Reaktion auf
den vierten Puls und den fiinften Puls.

Revendications

Dispositif d’affichage comportant :

une zone d’affichage (100) comprenant de mul-
tiples lignes de données (D1, ..., Dn) pour la
transmission de signaux de données pour I'affi-
chage d’'une image, de multiples premiéres li-
gnes de balayage (S1, ..., Sm) pour la transmis-
sion de signaux de sélection, de multiples
deuxiémes lignes de balayage (E11, ..., E1m)
et de multiples troisiemes lignes de balayage
(E21, ..., E2m) pour la transmission respective-
ment de signaux de commande d’émission, et
de multiples zones de pixels (110ij), une zone
de pixels (110ij) comprenant un premier pixel
(111ij) etun deuxiéme pixel (112ij), chaque zone
de pixels étant couplée a une ligne de données
correspondante et une premiere ligne de ba-
layage correspondante ; et

un circuit d’attaque de balayage transmettant
des premiéres impulsions de signaux (select
[1], ..., select[m]) aux premieres lignes de ba-
layage (S1, ..., Sm), ledit circuit d’attaque de ba-
layage délivrant en sortie 'une desdites premie-
res impulsions de signaux (select[1], ..., select
[m]) durant chaque sous-trame de multiples
sous-trames pour la formation d'une trame,
transmettant séquentiellement des deuxiémes
signaux (emitl[1], ..., emit1[m]) aux deuxiemes
lignes de balayage (E11, ..., E1m) en délivrant
en sortie le deuxieme signal (emit1[1], ..., emit1
[m]) ayant une deuxiéme impulsion durant une
premiére sous-trame (1F) des multiples sous-
trames, et transmettant des troisiemes signaux
(emits[1], ..., emit2[m]) aux troisi€mes lignes de
balayage (E21, ..., E2m) en délivrant en sortie
le troisieme signal (emit2[1], ..., emit2[m]) ayant
une troisieme impulsion durant une deuxiéme
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hin aufweisend: dans lequel le circuit d’attaque de balayage

comprend un premier circuit d’attaque (200)
destiné a transmettre les premiers signaux (se-
lect[1], ..., selectim]) aux premiéres lignes de
balayage (S1, ..., Sm) en décalant le premier
signal (select[1], ..., select[m]) séquentiellement
d’'une rangée a larangée suivante de I'affichage
pendant une premiére période,

le dispositif d’affichage étant caractérisé en ce
que :

le premier pixel (111ij) comporte un premier
transistor d’émission (M31), et le second
pixel (112ij) comporte un second transistor
d’émission (M32),

le premier transistor d’émission (M31) de-
venant conducteur en réponse a la deuxié-
me impulsion afin que le premier pixel
(111ij) émette de la lumiére, et

le second transistor d’émission (M32) de-
venant conducteur en réponse a la troisie-
me impulsion afin que le second pixel (112ij)
émette de la lumiére ; et en ce que :

le premier circuit d’attaque du circuit
d’attaque de balayage comporte un re-
gistre a décalage comportant de multi-
ples bascules de nhuméros impairs et
de numéros pairs (FF11,..., FF1
(m+1) ; FF71, ..., FF7(m+1) ; FF81, ...,
FF8(m+1)), le premier circuit d’attaque
de balayage comportant en outre de
multiples portes logiques ayant chacu-
ne une premiére entrée connectée a
une sortie d’'une bascule de numéros
impairs respective, une seconde en-
trée connectée a une sortie respective
d’'une bascule de numéros pairs res-
pective adjacente a la bascule de nu-
méros impairs respective, et une sortie
connectée a l'une, correspondante,
des multiples premiéres lignes de ba-
layage (select[1], ..., select[m]).

Dispositif d’affichage selon la revendication 1, dans
lequel un signal de données correspondant au pre-
mier pixel (111ij) est transmis a la ligne de données
correspondante lorsque la premiére impulsion est
transmise a la premiére ligne de balayage corres-
pondante dans la premiére sous-trame (1F), et un
signal de données correspondant au second pixel
(112ij) est transmis a la ligne de données correspon-
dante lorsque la premiére impulsion est transmise a
la premiére ligne de balayage correspondante dans
la deuxiéme sous-trame (2F).

Dispositif d’affichage selon la revendication 1, dans
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lequel le circuit d’attaque de balayage comprend :

un deuxiéme circuit d’attaque (300) destiné a
transmettre les deuxiémes signaux (emit1
[1], ..., emit1[m]) aux deuxiemes lignes de ba-
layage correspondantes (E11, ..., E1m) ; et

un troisieme circuit d’attaque (400) destiné a
transmettre les troisiemes signaux (emit2[1], ...,
emit2[m]) aux troisiemes lignes de balayage
correspondantes (E21, ..., E2m).

Dispositif d’affichage selon la revendication 3, dans
lequel une période pendant laquelle la deuxiéme im-
pulsion est appliquée a la deuxiéme ligne de balaya-
ge du premier pixel correspondant (111ij) comprend
une période pendant laquelle la premiere impulsion
est appliquée a la premiere ligne de balayage du
premier pixel correspondant (111ij) ; et une période
pendant laquelle la troisieme impulsion est appli-
quée a la troisiéme ligne de balayage du deuxiéme
pixel correspondant (112ij) comprend une période
pendantlaquelle la premiére impulsion estappliquée
a la premiéere ligne de balayage du deuxiéme pixel
correspondant (112ij).

Dispositif d’affichage selon la revendication 4, dans
lequel le deuxieme circuit d’attaque et le troisieme
circuit d’attaque comprennent respectivement de
multiples bascules, une sortie d’'une bascule avant
(FF6j) est une entrée d’'une bascule arriere (FF6
(j+1)), la bascule arriere du deuxiéme circuit d’atta-
que délivre en sortie une impulsion (SR6(j+1)) cor-
respondant a la deuxiéme impulsion en décalant de
la premiére période une impulsion (SR6j) correspon-
dant a la deuxiéme impulsion du deuxiéme signal
(emit1[1], ..., emit1[m]) délivré en sortie de la bascule
avant du deuxiéme circuit d’attaque, et

la bascule arriére du troisieme circuit d’attaque dé-
livre en sortie une impulsion (/SR6(j+1)) correspon-
dant a la troisiéme impulsion en décalant de la pre-
miére période une impulsion (/SR61) correspondant
a la troisieme impulsion du troisiéme signal (emit2
[1], ..., emit2[m]) délivré en sortie de la bascule avant
du troisiéme circuit d’attaque.

Dispositif d’affichage selon la revendication 3, dans
lequel le deuxiéme circuit d’attaque transmet la
deuxiéme impulsion a la deuxiéeme ligne de balayage
du premier pixel correspondant (111ij) apres la fin
de la premiére impulsion transmise a la premiere
ligne de balayage du premier pixel correspondant
(111ij), et

le troisieme circuit d’attaque transmet la troisieme
impulsion a la troisieme ligne de balayage du deuxié-
me pixel correspondant (112ij) apres la fin de la pre-
miére impulsion transmise a la premiére ligne de ba-
layage du deuxieme pixel correspondant (112j).
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Dispositif d’affichage selon la revendication 6, dans
lequel le deuxiéme circuit d’attaque comprend :

un quatrieme circuit d’attaque (FF31, ..., FF3
(m+1)) destiné a délivrer en sortie des quatrié-
mes signaux (SR31, ..., SR3(m+1)) en décalant
de la premiére période un quatrieme signal sé-
quentiellementd’une rangée a larangée suivan-
te de I'affichage, le quatrieme signal ayant une
quatrieme impulsion et une cinquiéme impulsion
inversée par rapport a la quatrieme impulsion
dans une trame ; et

un cinquiéme circuit d’attaque (NAND31, ...,
NAND3m) générant une impulsion correspon-
dant a la deuxiéme impulsion dans une période
au cours de laquelle deux quatriemes signaux
décalés de la premiére période ont la quatriéme
impulsion en commun.

Dispositif d’affichage selon la revendication 1, dans
lequel le circuit d’attaque de balayage comprend en
outre un deuxiéme circuit d’attaque destiné a trans-
mettre les deuxiémes impulsions des deuxiemes si-
gnaux (emit1[1], ..., emit1[m]) aux deuxiémes lignes
de balayage correspondantes (E11, ..., E1m) en dé-
calant un deuxiéme signal (emit1[1], ..., emit1[m])
séquentiellement d’'une rangée a la rangée suivante
de I'affichage, et a transmettre les troisiemes impul-
sions des troisiemes signaux (emit2[1], ..., emit2[m])
aux troisiemes lignes de balayage correspondantes
(E21, ..., E2m) en décalant un troisieme signal
(emit2[1], ..., emit2[m]) séquentiellement d’une ran-
gée a la rangée suivante de I'affichage.

Dispositif d’affichage selon la revendication 8, dans
lequel une période pendant laquelle la deuxiéme im-
pulsion est appliquée a la deuxieme ligne de balaya-
ge du premier pixel correspondant (111ij) comprend
une période pendant laquelle la premiére impulsion
est appliquée a la premiére ligne de balayage du
premier pixel correspondant (111ij), et une période
pendant laquelle la troisiéme impulsion est appli-
quée a la troisieme ligne de balayage du deuxiéme
pixel correspondant (112ij) comprend une période
pendantlaquelle la premiere impulsion estappliquée
a la premiére ligne de balayage du deuxieme pixel
correspondant (112ij).

Dispositif d’affichage selon la revendication 9, dans
lequel le deuxiéme circuit d’attaque inverse le
deuxiéme signal (emitl[1], ..., emit1[m]) pour délivrer
en sortie le troisieme signal (emit2[1], ..., emit2[m]).

Dispositif d’affichage selon la revendication 8, dans
lequel le deuxiéme circuit d’attaque transmet la
deuxiéme impulsion ala deuxiéme ligne de balayage
du premier pixel correspondant (111ij) apres la fin
de la premiére impulsion transmise a la premiere
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ligne de balayage du premier pixel correspondant
(111ij), et transmet la troisiéme impulsion du troisié-
me signal (emit2[1], ..., emit2[m]) a la troisiéme ligne
de balayage du deuxiéme pixel correspondant
(112ij) apres la fin de la premiére impulsion transmi-
se ala premiére ligne de balayage du deuxiéme pixel
correspondant (112ij).

Dispositif d’affichage selon la revendication 1, dans
lequel le premier circuit d’attaque de balayage
comprend :

un premier circuit (FF71, ..., FF7(m+1)) destiné
a délivrer en sortie des quatriemes signaux
(SR71, ..., SR7(m+1)) endécalant un quatrieme
signal, le quatrieme signal ayant une quatrieme
impulsion et une cinquieme impulsion inversée
par rapport a la quatrieme impulsion dans une
trame ; et un second circuit (XNORT71, ...,
XNORT7m) destiné a générer une impulsion cor-
respondant a la premiere impulsion (select
[1], ..., select [m]) dans au moins une partie
d’'une période au cours de laquelle deux qua-
triémes signaux décalés de la premiére période
ont des niveaux différents.

Dispositif d’affichage selon la revendication 12, dans
lequel le circuit d’attaque de balayage génére une
impulsion correspondant a la deuxiéme impulsion
(emitl[1], ..., emit1[m]) en réponse a la quatriéme im-
pulsion, et génére une impulsion correspondant a la
troisieme impulsion (emit2[1], ..., emit2[m]) en ré-
ponse a la cinquieme impulsion.

Dispositif d’affichage selon la revendication 13, dans
lequel une période pendant laquelle la deuxieme im-
pulsion est appliquée a la deuxiéme ligne de balaya-
ge du premier pixel correspondant (111ij) comprend
une période pendant laquelle la premiere impulsion
est appliquée a la premiére ligne de balayage du
premier pixel correspondant (111ij), et une période
pendant laquelle la troisiéme impulsion est appli-
quée a la troisieme ligne de balayage du deuxiéme
pixel correspondant (112ij) comprend une période
pendantlaquelle la premiere impulsion estappliquée
a la premiéere ligne de balayage du deuxiéme pixel
correspondant (112ij).

Dispositif d’affichage selon la revendication 1, dans
lequel le circuit d’attaque de balayage comprend en
outre :

un sixieme circuit d’attaque (700e) destiné a gé-
nérer une impulsion correspondant a la premie-
reimpulsion (sélect[1]) dans au moins une partie
d’une période commune d’une période pendant
laquelle le deuxieme signal (emitl[1], ..., emit1
[m]) a une impulsion inversée par rapport a la
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deuxiéme impulsion et une période pendant la-
quelle le troisiéme signal (emit2[1], ..., emit2[m])
a une impulsion inversée par rapport a la troi-
siéme impulsion.

16. Procédé d’attaque d’un dispositif d’affichage selon

I'une quelconque des revendications précédentes,
le procédé d’attaque comprenant :

la délivrance en sortie d’'un signal de sélection
(select[1], ..., select[m]) ayant une premiére im-
pulsion durant une premiéere période dans cha-
cune de multiples sous-trames formant une
trame ; dans lequel la premiere impulsion est
générée par les multiples portes logiques et est
transmise aux premiéres lignes de balayage
(81, ..., Sm)endécalant d’'une premiere période
la premiére impulsion séquentiellement d’'une
rangée a la rangée suivante de l'affichage,

la délivrance en sortie d’'un premier signal (emitl
[1], ..., emit1[m]) de commande d’émission
ayant une deuxiéme impulsion pendant une
deuxieme période plus longue que la premiere
période dans une premiére sous-trame (1F) des
multiples sous-trames ; et

la délivrance en sortie d’'un deuxiéme signal
(emit2[1], ..., emit2[m]) de commande d’émis-
sion ayant une troisieme impulsion durant une
troisiéme période plus longue que la premiéere
période dans une deuxieme sous-trame (2F)
des multiples sous-trames,

danslequelle signal de données est programmé
sur la zone de pixels (110ij) en réponse a une
impulsion correspondant a la premiére impul-
sion transmise a la premiére ligne de balayage,
un premier pixel (111ij) de la zone de pixels
(110ij) commence a émettre de la lumiére en
correspondance avec un premier courant, qui
estdélivré atravers le premier transistor d’émis-
sion se mettant en conduction en réponse a une
impulsion correspondant a la deuxiéme impul-
sion transmise a la deuxieéme ligne de balayage,
et correspond au signal de données program-
mé, et un deuxiéme pixel (112ij) de la zone de
pixels (110ij) commence a émettre de la lumiére
en correspondance avec un second courant, qui
est délivré a travers le second transistor d’émis-
sion se mettant en conduction en réponse a une
impulsion correspondant a la troisieme impul-
sion transmise a la troisieme ligne de balayage,
et correspond au signal de données program-
mé.

17. Procédé d’attaque selon la revendication 16, dans

lequel le deuxiéme signal de commande d’émission
correspond a un signal inversé par rapport au pre-
mier signal de commande d’émission.
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18. Procédé d’attaque selon la revendication 16, com-
prenant en outre :

la délivrance en sortie de huitiemes signaux
(SR81, ..., SR8(m+1)) en décalant d'une qua- 5
trieme période un huitieme signal (SR81, ...,
SR8(m+1)), le huitieme signal (SR81, ..., SR8
(m+1)) ayant une quatriéme impulsion et une
cinquieme impulsion inversée par rapport a la
quatrieme impulsion dans une trame ; et la gé- 10
nération de la deuxiéme impulsion dans une pé-
riode au cours de laquelle au moins l'un des
deux huitiemes signaux (SR81, ..., SR8(m+1))
décalés d’'un multiple entier de la quatrieme pé-
riode comporte la quatrieme impulsion. 15

19. Procédé d’attaque selon la revendication 18, com-
prenant en outre :

la génération de la premiére impulsion dans au 20
moins une partie d’'une période au cours de la-
quelle les deux huitiemes signaux (SR81, ...,
SR8(m+1)) décalés de la quatriéme période ont
des niveaux différents.
25
20. Procédé d’'attaque selon la revendication 16, com-
prenant en outre :

la génération de la premiére impulsion dans au
moins une partie d’une période commune d’'une 30
période pendant laquelle le premier signal de
commande d’émission a une impulsioninversée

par rapport a la deuxiéme impulsion et une pé-
riode pendant laquelle le deuxiéme signal de
commande d’émission auneimpulsioninversée 35
par rapport a la troisieme impulsion, dans lequel

le multiple entier est un multiple de un.

21. Procédé d’'attaque selon la revendication 16, com-
prenant en outre : 40

la délivrance en sortie de septiémes signaux
(SR71, ..., SR7(m+1)) en décalant un septieme
signal (SR71) d’'une quatriéme période, le sep-
ti€me signal ayant une quatrieme impulsion et 45
une cinquiéme impulsion inversée par rapport a

la quatrieme impulsion dans une trame ;

la génération de la premiére impulsion (select

[1], ..., select[m]) dans une période au cours de
laquelle les deux septiémes signaux (SR71, ..., 50
SR7(m+1)) décalés de la quatriéme période ont

des niveaux différents ; et

la génération de la deuxieéme impulsion (emit1)

et de la troisieme impulsion (emit2) en réponse

a la quatrieme impulsion et a la cinquiéme im- 55
pulsion, respectivement.

22
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