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(54) Line scan drivers for an OLED display

(57)  Inan organic light emitting display, a first pixel
and a second pixel share a data line, a select scan line,
and a driving element, and a field is divided into first and
second subfields. An organic light emitting element of
the first pixel is driven by a first emission control signal
transmitted to a first emit scan line, and an organic light
emitting element of the first pixel is driven by a second
emission control signal transmitted to a second emit

scan line. The first emission control signal has a low-
level pulse in the first subfield, the second emission con-
trol signal has a low-level pulse in the second subfield,
and a select signal transmitted to the select scan line
has a low-level pulse in each of the first and second sub-
fields. In addition, a scan driver for driving the select sig-
nal line, the first emit scan line, and the second emit scan
line is provided.
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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] In a display area of an active matrix display
such as a liquid crystal display and an organic light emit-
ting 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 de-
fine 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. There-
fore, 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 cer-
tain pixels. In general, the pixels include pixels for dis-
playing red, pixels for displaying green, and pixels for
displaying blue, and the colors are displayed by combi-
nations of red, green, and blue. In the display, the pixels
are arranged in an order of red, green, and blue along
a row direction, and data lines are respectively coupled
to pixels arranged along the row direction.

[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 termi-
nals corresponding to the data lines. Generally, the data
driver is manufactured in the form of an integrated cir-
cuit. However, a plurality of integrated circuits are used
to drive all data lines since the number of output termi-
nals 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.

SUMMARY OF THE INVENTION

[0005] Inan exemplary embodiment of the present in-
vention, a display having a reduced number of the inte-
grated circuits for driving data lines is provided.

[0006] In another exemplary embodiment of the
present invention, a display having a reduced number
of the data lines is provided.

[0007] In another exemplary embodiment of the
present invention, two pixels share a data line and a
scan line.

[0008] In one aspect of the present invention, a dis-
play includes a display area and a scan driver. The dis-
play area includes a plurality of data lines for transmit-
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ting data signals for displaying an image, a plurality of
first scan lines for transmitting select signals, a plurality
of second scan lines and a plurality of third scan lines
for respectively transmitting emission control signals,
and a plurality of pixel areas. A pixel areaincludes a first
pixel and a second pixel coupled to the corresponding
data line and the corresponding first scan line. The first
pixel emits light in response to the second pulse and the
second pixel emits light in response to the third pulse.
The scan driver transmits first signals to the first scan
lines by shifting the first signal, transmits second signals
to the second scan lines by shifting the second signal,
and transmits third signals to the third scan lines by shift-
ing the third signal. The first signal has a first pulse in
each of a plurality of subfields for forming a field, the
second signal has a second pulse in a first subfield of
the plurality of subfields, and the third signal has a third
pulse in a second subfield of the plurality of subfields.
[0009] In another aspect of the present invention, a
display device includes a plurality of first scan lines
transmitting a plurality of first signals, a plurality of sec-
ond scan lines transmitting a plurality of second signals,
and a plurality of third scan lines transmitting a plurality
of third signals. The display further includes a first driver,
a second driver, and a third driver. The first driver out-
puts the first signals by shifting the first signal by a first
period, the second driver outputs the second signals by
shifting the second signal by the first period, and the
third driver outputs the third signals by shifting the third
signal by the first period. The first signal has a first pulse
during a second period in each of a plurality of subfields
forming a field, the second signal has a second pulse
during a third period longer than the second period in a
first subfield of the plurality of subfields, and the third
signal has a third pulse during a fourth period longer
than the second period in a second subfield of the plu-
rality of subfields.

[0010] In still another aspect of the present invention,
a display includes a plurality of first scan lines transmit-
ting a plurality of first signals, a plurality of second scan
lines transmitting a plurality of second signals, and a plu-
rality of third scan lines transmitting a plurality of third
signals. The display further includes a first driver and a
second driver. The first driver outputs the first signals by
shifting the first signal by a first period. The second driv-
er generates the second signal and the third signal from
a fourth signal. In addition, the second driver outputs the
second signals by shifting the second signal by the first
period, and outputs the third signals by shifting the third
signal by the first period. The first signal has a first pulse
during a second period in each of a plurality of subfields
forming a field. The second signal has a second pulse
during a third period longer than the second period in a
first subfield of the plurality of subfields, and the third
signal has a third pulse during a fourth period longer
than the second period in a second subfield of the plu-
rality of subfields from a fourth signal.

[0011] In a further aspect of the present invention, a



3 EP 1 600 924 A1 4

scan driver outputs first signals by shifting the first signal
by a first period, outputs second signals by shifting the
second signal by the first period, and outputs third sig-
nals by shifting the first signal by the first period. The
scan driver includes a first driver and a second driver.
The first driver outputs fourth signals by shifting the
fourth signal by the first period, and the fourth signal has
afirst pulse and a second pulse inverted to the first pulse
in a field. The second driver generates the first signal
having a third pulse during a second period in each of
a plurality of subfields forming a field, the second signal
having a fourth pulse during a third period longer than
the second period in a first subfield of the plurality of
subfields, and the third signal having a fifth pulse during
a fourth period longer than the second period in a sec-
ond subfield of the plurality of subfields, from a fourth
signal.

[0012] In astill further aspect of the present invention,
a display includes a first scan line, a second scan line,
a third scan line, a data line transmitting a data signal
for displaying an image, and a pixel area defined by the
first, second, and third scan lines, and the data line. A
driving method of the display includes outputting a se-
lect signal having a first pulse during a first period in
each of a plurality of subfields forming a field, outputting
afirstemission control signal having a second pulse dur-
ing a second period longer than the first period in a first
subfield of the plurality of subfields, and outputting a
second emission control signal having a third pulse dur-
ing a third period longer than the first period in a second
subfield of the plurality of subfields. The data signal is
programmed to the pixel area in response to a pulse cor-
responding to the first pulse transmitted to the first scan
line. A first pixel of the pixel area starts emitting light
corresponding to the programmed data signal in re-
sponse to a pulse corresponding to the second pulse
transmitted to the second scan line, and a second pixel
of the pixel area starts emitting light corresponding to
the programmed data signal in response to a pulse cor-
responding to the third pulse transmitted to the third
scan line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 shows a plan view of an organic light
emitting display according to a first exemplary embodi-
ment of the present invention.

[0014] 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.
[0015] 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.

[0016] 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.

[0017] FIG. 4B shows a flip-flop used in the select
scan driver of FIG. 4A.
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[0018] FIG. 5 shows a signal timing diagram in the se-
lect scan driver of FIG. 4A.

[0019] FIGs. 6, 9, and 11 show emit scan drivers in
the organic light emitting displays according to second,
third, and fourth exemplary embodiments of the present
invention, respectively.

[0020] 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 inven-
tion.

[0021] FIG. 8 shows a signal timing diagram of the or-
ganic light emitting display according to the second ex-
emplary embodiment of the present invention.

[0022] FIGs. 10 and 12 show signal timing diagrams
in the emit scan drivers of FIGs. 9 and 11, respectively.
[0023] FIGs. 13 and 14 show plan views of organic
light emitting displays according to fourth and fifth ex-
emplary embodiments of the present invention, respec-
tively.

[0024] 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 invention, respectively.

[0025] FIG. 17 shows a signal timing diagram in the
emit scan driver of FIG. 16.

[0026] FIGs. 19 and 20 show signal timing diagrams
in the emit scan driver of FIG. 18, respectively.

[0027] 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.

[0028] 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.

[0029] FIGs. 24 and 27 show signal timing diagrams
in the scan drivers of FIGs. 23 and 26, respectively.
[0030] FIG. 29 shows a signal timing diagram in a
scan driver according to a thirteenth exemplary embod-
iment of the present invention.

[0031] 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.

[0032] FIG. 31 shows a signal timing diagram in the
scan driver of FIG. 30.

[0033] FIG. 33 shows a plan view of an organic light
emitting display according to a sixteenth exemplary em-
bodiment of the present invention.

[0034] 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

[0035] Referring now to FIG. 1, an organic light emit-
ting display includes a substrate (not shown) for forming
a display panel, and the substrate is divided into a dis-
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play area 100 seen as a screen to a user and a periph-
eral area surrounding the display area 100. The periph-
eral area includes a select scan driver 200, emit scan
drivers 300, 400, and a data driver 500.

[0036] The display area 100 includes a plurality of da-
ta lines D4 to D,,, a plurality of select scan lines S; to
S, a plurality of emit scan lines E44 to E4,, and E,4 to
Eom, and a plurality of pixels. The data lines D4 to D,
are extended in a column direction and transmit data
signals representing images to the corresponding pix-
els. The select scan lines S; to S, and the emit scan
lines E44 to E4,, and Ey4 to E,,, are extended in a row
direction and transmit select signals and emission con-
trol signals to the corresponding pixels, respectively.
The pixel area 110 is defined by two adjacent scan lines
S, to §,,, and two adjacent data lines D, 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.

[0037] 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 sig-
nals for controlling light emission of pixels 111 to the emit
scan lines E4 to E4,, in one subfield, and the emit scan
driver 400 sequentially transmits emission control sig-
nals for controlling light emission of pixels 112 to the emit
scan lines E,4 to E,,, in the other subfield. The data driv-
er 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 sequen-
tially applied.

[0038] The selectand emit scan drivers 200, 300, 400
and the data driver 500 are coupled to the substrate. In
addition, the select and emit scan 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 pack-
age (TCP), a flexible printed circuit (FPC), or a tape au-
tomatic bonding unit (TAB) coupled to the substrate.
[0039] 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;.4), 110;:2) coupled to the
scan line S; of the ith row (where ' is an positive integer
less than 'm') and the data lines DJ- to DJ-+2 of the jth to
(j+2)th columns (where ' 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.

[0040] Referring to FIG. 2, the two pixels 111, 112
have one of the data lines D to D,, and a pixel driver in
common, and the pixel driver includes a driving transis-
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tor M1, a switching transistor M2, and a capacitor Cst.
The two pixels 111;, 112; of the pixel area 110;; defined
by the it select scan line S;and the jt" data line D; include
the pixel driver, two emit transistors M31, M32, and two
organic light emitting elements OLED1, OLED2. The or-
ganic light emitting elements OLED1, OLED2 emit light
red and green lights, respectively. The organic light
emitting elements emit light having a brightness corre-
sponding to the applied current. The two pixels 111i(j+1),
112y of the pixel area 110, defined by the it" select
scan line S; and the (j+1)t data line Dj+4, and the two
pixels 11142), 112+ of the pixel area 110;;,, defined
by the it select scan line S; and the (j+2)t" data line D;,,
have the same structures as the pixels 111;, 112;. The
organic light emitting elements OLED1, OLED2 of the
two pixels 111i(j+1), 112i0+1) emit light blue and red lights,
respectively, and the organic light emitting elements
OLED1, OLED2 of the two pixels 111;:2), 112;.2) emit
light green and blue lights, respectively.

[0041] 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
coupled between a source and a gate of the driving tran-
sistor M1. The switching transistor M2 having a gate
coupled to the select scan line S; and a source coupled
to the data line DJ- transmits the data signal converted to
analog voltage (hereinafter, "data voltage") provided by
the data line DJ- in response to the select signal provided
by the select scan line S;. The driving transistor M1 has
adrain coupled to sources of emit transistors M31, M32,
and gates of the emit transistors M31, M32 are coupled
to the emission control signal lines Ey;, 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
elements OLED1, OLED2. The power supply voltage
VSS in the first exemplary embodiment can be a nega-
tive voltage or a ground voltage.

[0042] 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 volt-
age which corresponds to a difference between the data
voltage 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 re-
sponse to a low-level emission control signal provided
by the emission control signal line E;, the current I, gp,
which corresponds to the voltage stored in the capacitor
Cst as expressed in Equation 1 below, is transmitted to
the organic light emitting element OLED1 from the driv-
ing 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 provided by the emis-
sion control signal line E,;, the current which corre-
sponds to the voltage stored in the capacitor Cstis trans-
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mitted to the organic light emitting element OLED2 from
the driving transistor M1 to emit light. Two emission con-
trol signals applied to the low emission control signal
lines E4;, E,; respectively have low-level periods without
repetition during one field so that one pixel area can dis-
play two colors.

Equation 1
_ 2
lovep =5(1Vs6 HVay )

where B is a constant determined by a channel
width and a channel length of the transistor M1, Vgg is
a voltage between source and gate of the transistor M1,
and V4 is a threshold voltage of the transistor M1.
[0043] 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 ap-
plied to the select scan line S; is depicted as 'select[i]',
and the emission control signals applied to the emit scan
lines E4;, Ey; are depicted as 'emit1[i]', 'emit2[i]', respec-
tively. The data voltage datalj] applied to the data line
Dj is depicted in FIG. 3 since the data voltages are si-
multaneously applied to the data lines D, to D,,.
[0044] Referring to FIG. 3, one field includes two sub-
fields 1F, 2F, and the low-level select signals are se-
quentially 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.
[0045] In the subfield 1F, when a low-level select sig-
nal select[1] is applied to the select scan line S; on the
first row, a data voltage data[j] corresponding to the or-
ganic light emitting element OLED1 of the each pixel ar-
ea on the first row is applied to the corresponding data
line DJ-, 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
firstrow is turned on, and a current corresponding to the
data voltage data[j] is transmitted to the organic light
emitting element 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.
[0046] Inalike 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 datalj] cor-
responding to the organic light emitting element OLED1
of the each pixel area of the ith row are applied to the
corresponding data line DJ-, and a low-level emission
control signal emit1[i] is applied to the emission control
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signal line E4; of the ith row. A current corresponding to
the data voltage data[j] provided by each of the data
lines DJ- is accordingly supplied to the organic light emit-
ting element OLED1 of the corresponding pixel area on
the ith row to thus emit light during the period which cor-
responds 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.

[0047] 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
signal select[i] is applied to the corresponding select
scan line S;, the data voltage data[j] corresponding to
the organic light emitting element OLED2 of each pixel
area of the corresponding rows are applied, respective-
ly, to the corresponding data lines D;. A low-level emis-
sion control signal emit2][i] is sequentially applied to the
emission control signal line E54 to E,, in synchroniza-
tion with sequentially applying the low-level select signal
select]i] to the select scan lines S to S,,. A current cor-
responding 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 OLED2 is
formed emits light in the two pixels which are adjacent
in the row direction.

[0048] As described above, one field is divided into
two subfields, and the subfields are sequentially driven
in the organic light emitting display driving method ac-
cording 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 emit-
ting elements sequentially emit light through two sub-
fields to thus represent colors. In addition, the number
of data lines and the number of pixel drivers can be re-
duced since the two pixels share the data line DJ- and the
pixel driver. As a result, the number of integrated circuits
for driving the data lines can be reduced, and the ele-
ments can be easily arranged in the pixel area.

[0049] 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.

[0050] FIG. 4A shows the select scan driver 200 in the
organic light emitting display according to the first ex-
emplary 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.

[0051] Since structures of the scan drivers 200, 300,
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400 are determined by pulse widths and pulse levels of
the outputted signals, the conditions of the outputted
signals of the scan drivers 200, 300, 400 are assumed
to be as follows. The low-level pulse width of the select
signal 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 sig-
nal emit1[i] or emit2[i] corresponds to an integral multi-
ple 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 con-
ditions, since the output pulse of the flip-flop is an inte-
gral multiple of one clock VCLK cycle, the output signal
of the flip-flop may not be used as a select signal.
[0052] Therefore, the select scan driver 200 includes
(m+1) flip-flops FF41 to FFy(n.1) 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
NANDy; is the select signal select[i] (where 'i' is a posi-
tive integer of less than 'm'). The start signal VSP1 is
input to the first flip-flop FF4 in FIG. 4A, and the output
signal SRy; of the ith flip-flop FF; is input to the (i+1)th
flip-flop FF4(+4). The ith NAND gate NAND; performs a
NAND operation to the output signals SRy;, SRy;41) of
the two adjacent flip-flops FF4;, FF .4y and outputs the
select signal select[i]. The clock VCLKb or VCLK invert-
ed to the clock VCLK or VCLKDb, which are used in the
flip-flop FF4;, are used in the flip-flops FF4(+1) adjacent
to the flip-flip FF ;.

[0053] Inmore detalil, the flip-flop FF4; which is located
at the odd-numbered position in the longitudinal direc-
tion uses the clocks VCLK, VCLKb as inner clocks clk,
clkb, respectively, and the flip-flop FF4; which is located
at the even-numbered position in the longitudinal direc-
tion uses the clocks VCLKb, VCLK as inner clocks clk,
clkb, respectively. 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 re-
sult, the output signal SRy .4y of the flip-flop FF 4,4y is
shifted from the output signal SRy; of the flip-flop FF;;
by the half clock VCLK cycle.

[0054] 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.

[0055] The NAND gate NANDy; performs the NAND
operation of the output signals SRy;, SRy;+4) of the flip-
flops FF4;, FF4(+1), and outputs a low-level pulse when
both output signals SRy;, SRy(;44) are high-level. Here,
since the output signal SR, of the flip-flop FF .4y is
shifted from the output signal SRy; of the flip-flop FF;
by the half clock VCLK cycle, the output signal of the
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NAND gate NAND,; has a low-level pulse in a period, i.
e., the half clock cycle during which the both output sig-
nals SRy;, SRy(;+1y have the high-level pulse in common
in the respective subfields 1F, 2F. In addition, the output
signal select[i+1] of the NAND gate NAND; ;1) 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
select[i] by shifting the low-level pulse by the half clock
VCLK cycle.

[0056] Referring to FIG. 4B, the flip-flop FF; includes
a clocked inverter 211, and an inverter 212 and a
clocked inverter 213 for forming a latch. The clocked in-
verter 211 inverts an input signal (in) when the clock clk
is high-level, and the inverter 212 inverts the output sig-
nal 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 FFy4;, 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 in-
put signal (in) in the high-level period of the clock (clk)
when the clock (clk) is low-level.

[0057] Next, the emit scan drivers 300, 400 for gen-
erating the waveforms of FIG. 3 will be described with
reference 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.

[0058] Referring to FIG. 6, the emit scan driver 300
includes m flip-flops FFy 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,4, 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 FFo(+1)-
[0059] The clock VCLKb or VCLK inverted to the clock
VCLK or VCLKb, which is used in the flip-flop FF,;, are
used in the flip-flops FF,.4) adjacent to the flip-flop
FF,,. In addition, a falling edge of a low-level pulse in
the emission 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 SR, of the first flip-flop FF 4. There-
fore, 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 lo-
cated at the even-numbered position in the longitudinal
direction uses the clocks VCLK, VCLKb as inner clocks
clk, clkb, respectively. Here, the flip-flop FF,, has the
same structure as the flip-flop FF4; described in FIGs.
4A and 4B.

[0060] Since the start signal VSP2 has a low-level
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pulse in the low-level period of all clock VCLK cycles in
the subfield 1F, the output signal emit1[1] of the flip-flop
FF,4 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,4 has a
high-level pulse in the subfield 2F.

[0061] Therefore, the emit scan driver 300 can se-
quentially output each emission control signal emit1][i],
which has the low-level pulse in a period which corre-
sponds 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 cor-
responds to the subfield 1F.

[0062] Since the emission control signal emit2[i]
which 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 corresponding 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.

[0063] 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;, Ey;.
The select signal select[i] and emission control signals
emit1[i], emit2[i] may be used for the organic light emit-
ting display using the voltage programming method.
However, in the organic light emitting display using the
current programming method, the current from the driv-
ing transistor M1 needs to be blocked from the organic
light emitting elements OLED1, OLED2 when the corre-
sponding data signal are programmed to the pixel.
These exemplary embodiments will be described with
reference to FIG. 7 to FIG. 12.

[0064] 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 inven-
tion. The organic light emitting display according to a
second exemplary embodiment uses the current pro-
gramming method in which the data signals converted
to the analog currents (hereinafter, "data currents") are
applied to the data lines D4 to D,,.

[0065] As shown in FIG. 7, the pixel areas 110'ij,
110'i(j+1), 110'i(j+2) 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-connect-
ing transistor M4, and a capacitor Cst'. The connecting
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structure of the transistors M1', M2', M31', M32', the ca-
pacitor Cst', the select scan line §;, the emit scan lines
E+i, Eoj, and the data line D; are the same as those de-
scribed in FIG. 2. In addition, the transistor M4 is cou-
pled 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;.

[0066] 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 se-
lect signal provided by the select scan line S;. Then, the
capacitor 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 capacitor Cst'.

[0067] 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 lo, gp Which corresponds to the voltage stored in
the capacitor Cst' is transmitted to the organic light emit-
ting 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 Ey;, 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
transistor M1' to emit light.

[0068] Next, adriving 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.

[0069] 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[i]'.

[0070] 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
[i' 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].
[0071] Then, when a low-level select signal select[i]
is applied to the select scan line S;, the data current data
[i' corresponding to the organic light emitting element
OLED1 of each pixel area on the ith row are applied to
the corresponding data lines D;. At this time, since the
high-level emission control signals emit1[i]', emit2[i]' are
applied to the emission control signal lines E4;, Ey; on
the ith row, the organic light emitting elements OLED1",
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,
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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.

[0072] 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
signal emit1[i]' is applied to the emit scan line E4; on the
ith row.

[0073] 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 pulse after the select signal select[i] transmitted to
the ith select scan line S; rises to the high-level. In addi-
tion, the emission control signal emit1[i]' has the low-
level pulse during a period which corresponds to a dif-
ference between the subfield 2F and the low-level pulse
width of the select signal select]i].

[0074] 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.

[0075] FIG. 9 shows the emit scan driver 300a in the
organic light emitting display according to the second
exemplary embodiment, and FIG. 10 shows a signal tim-
ing 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
according 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.

[0076] 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]'
becomes an odd multiple of the half clock cycle. How-
ever, 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.

[0077] Therefore, as shown in FIG. 9, the emit scan
driver 300a according to the second exemplary embod-
iment includes (m+1) flip-flops FF3; to FF3(y,.1) and m
NAND gates NAND3, to NAND;,,,, and operates as a
shift register. A start pulse VSP2a shown in FIGs. 8 and
10is input to first flip-flop FF34, and an output signal SRy;
of ith the flip-flop FF4; is input to the (i+1)t flip-flop
FF3i+1) (where 'i'is an positive integer less that'm’). The
NAND gate NAND; performs NAND operation between
the output signals SR3;, SR+ of the two flip-flops FF3;,
FF3(i+1), and outputs the emission control signal emit1
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[0078] Here, the emit scan driver 300a has the same
structure as that shown in FIG. 4A except for the clocks
VCLK, VCLKb. Thatis, the flip-flop FF5; which is located
at the odd number of position in the longitudinal direction
uses the clocks VCLKDb, 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].

[0079] The first flip-flop FF34 receives the start signal
VSP2a when the clock VCLK is the low-level, and out-
puts the received signal during the one clock VCLK cy-
cle. Referring 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-level period of all clock VCLK cycles in the sub-
field 2F. Therefore, the flip-flops FF34 to FF3(y.q) may
sequentially output the output signals, which respective-
ly have the high-level pulses in a period which corre-
sponds to the subfield 1F, by shifting the half clock VCLK
cycle.

[0080] The NAND gate NAND5; performs NAND op-
eration between the output signals SR3;, SR3;.q of the
flip-flops FF3;, FF3.), and outputs the low-level pulse
while the both output signals SR3;, SR3j.y are the high-
level. Therefore, the output signal of the NAND gate
NANDg;, 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;,+) is shifted by the half clock
VCLK cycle from the emission control signal emit1[i]'
which is the output signal of the NAND gate NAND5;.
[0081] Since the emission control signal emit2[i]' in
the subfield 2F has the waveform shifted from the emis-
sion 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.

[0082] As described above, the emit scan drivers
300a, 400a have the same structure as the select scan
driver 200 shown in FIGs. 4A and 4B, but further em-
bodiments 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.

[0083] 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
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diagram of the emit scan driver 300b shown in FIG. 11.
[0084] AsshowninFIG. 11, the emit scan driver 300b
according to the third exemplary embodiment includes
(m+1) flip-flops FF4q to FF4(m+1) and m NOR gates
NOR,, to NOR,,,,, and operates as a shift register. An
output signal of the NOR gate NORy; is the emission
control signal emit[1]' transmitted to the emit scan line
E,;. Astart pulse VSP2b shown in FIG. 12 is input to first
flip-flop FF 44, and an output signal SRy of ith the flip-flop
FF 4 is input to the (i+1)t flip-flop FF4(+1) (where 'i"is an
positive integer less that 'm'). The NOR gate NOR,; per-
forms a NOR operation between the output signals SRy;,
SRyi+1) of the two flip-flops FF;, FF4.4y, and outputs
the emission control signal emit [i]'.

[0085] In the third embodiment, the emission control
signal emit1][i]' is generated by a NOR operation. For the
NOR operation, the output signal SRy; of the flip-flop
FF;is shifted by the half clock VCLK cycle from the out-
put signal SRy; of the flip-flop FF5;. Therefore, the flip-
flop FF4; uses the clock VCLK or VCLKDb inverted to the
clock VCLKb or VCLK of the flip-flop FF3; shown in FIG.
9, and the first flip-flop FF,4 receives the start signal
VSP2b when the clock VCLK is the high-level and out-
puts the received signal during the one clock VCLK cy-
cle. 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,4 of the flip-flop
FF44 has the high-level pulse during this period. In ad-
dition, since the start signal VSP2b is the low-level in
the subfield 2F, the output signal SR, is the low-level
in the subfield 2F. Accordingly, the flip-flops FF,; to
FF4m+1) may sequentially output the output signals
SRy t0 SRy(y+1) by shifting the high-level pulse by the
half clock VCLK cycle, and the respective output signals
SRy t0 SR4(m+1) have the high-level pulse in the period
which corresponds to the difference between the sub-
field 1F and the one clock VCLK cycle.

[0086] NOR gate NORy; outputs the low-level pulse
while at least one of the output signals SRy;, SRy;s4) of
the flip-flops FF,;, FF4(4q) 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 sig-
nal emit1[i]' by the half clock VCLK cycle since the out-
put signal SRy ;.) is shifted from the output signal SRy,
by the half clock VCLK cycle.

[0087] Since the emission control signal emit2[i]' in
the subfield 2F has the waveform shifted from the emis-
sion 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
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can be used as a start signal of the emit scan driver
400b.

[0088] 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
display in which the organic light emitting elements
doesn't emit light in the low-level period of the select sig-
nal.

[0089] Inaddition, 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.

[0090] Referringto FIG. 13, a connection between the
emit scan lines Ey;, E,; on the ith row and the pixel area
110" is different from a connection between the emit
scan lines Ey+1), Ex(sq) On the (i+1)! row and the pixel
area 110'. In more detail, if the emit scan line E;; is cou-
pled to the left pixels 111" of the pixel areas 110" on the
ith row (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 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)t row and the emit scan line Eo+1) I8
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.

[0091] 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.

[0092] 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 trans-
mits emission control signals emit1[1] to emit1[m] for
controlling light emission of pixels 111 to the emit scan
lines Eq4 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,4 to E,,, in the subfield 2F.

[0093] The emitscan driver 600 for generating the sig-
nal timing shown in FIG. 3 will be described with refer-
ence to FIG. 15.

[0094] AsshowninFIG. 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
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[i]l, 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].

[0095] Referring to FIG. 15, the emit scan driver 600
according to the fifth exemplary embodiment includes
m flip-flops FFg, to FF5,, and minverters INV5, to INV;,.,,
and operates as a shift register. The clock VCLK shown
in FIG. 3 is input to the emit scan driver 600. The flip-
flop FF5; 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 FFy.

[0096] An output signal of the ith flip-flop FFs5 be-
comes the emission control signal emit1[i] of the emis-
sion control signal line E4; on the ith row, an input signal
of the (i+1)th flip-flop FF5i+1), and an input signal of the
ith inverter INV5;. An output signal of the ith inverter INV;
is the emission control signal emit2[i] of the emission
control signal line E,; on the ith row, and the emission
control signal emit2[i] is inverted to the emission control
signal emit1[i] by the inverter INVs;.

[0097] 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 puls-
es in a period which corresponds to the subfield 1F, by
shifting 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.
[0098] 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 INV5; can be eliminated in the
emit scan driver 600.

[0099] An emit scan driver 600a for generating the
signal timing shown in FIG. 8 will be described with ref-
erence 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.

[0100] 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].
[0101] Referring FIG. 16, the emit scan driver 600a
according to the sixth exemplary embodiment includes
(m+1) flip-flops FFg to FFg(m.4), 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 shownin 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
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is inverted to an output signal NOR gate NORg; by the
inverter INVyg; is the emission control signal emit2][i]' of
the emission control signal line Ey; on the ith row.
[0102] 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.

[0103] The NOR gate NORg; performs a NOR opera-
tion between the output signal SRg;, SRg;4.4) of the flip-
flops FFg;, FFgisq) to output an output signal to the in-
verter INV;. Here, the NOR gate NORg; and the inverter
INVg; operate as an OR gate.

[0104] Referring to FIG. 17, the output signal SR¢; 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 SRg;, SR+ of the flip-flops FFg;, FFg ;.1 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 INVy; 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.

[0105] 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,
but the emission control signal emit2[i]' may be gener-
ated by a NAND operation.

[0106] 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.

[0107] 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.
[0108] 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 NANDy;. In more
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detail, the emit scan driver 600b includes the flip-flops
FFg to FFgm+ry and the NAND gates NANDg to
NANDg,,, shown in FIG. 16, and includes m NAND gates
NANDg, to NANDg,,, instead of the NOR gates NORg; to
NORg,,, and the inverters INVg to INVq,.

[0109] As shown in FIG. 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 NAND;g; performs a NAND operation be-
tween the inverted output signals /SRg;, /SRg;s1) of the
flip-flops FFg;, FFeg(i+1) to output the emission control sig-
nal emit2[i]".

[0110] Referringto 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 output signal of the NAND gate NAND;; has the
signal timing shown in FIGs. 8 and 19.

[0111] 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 dif-
ference between the subfield 1F and the half clock
VCLK cycle. Here, the low-level period of the emission
control signal emit1[i]' can be controlled by changing the
input signals of the NAND gate and/or NOR gate as
shown in FIG. 20.

[0112] Referring to FIG. 20, the output signals
SRg(i.1) SRg(+1) Of the (i-1)" and (i+1)" flip-flops
FFe(-1), FFg(i+1) are input to the ith NAND gate NANDyg;
and the it NOR gate NORg; shown in FIG. 16. The emis-
sion 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 emis-
sion control signal emit2[i]" has the low-level pulse in a
period which corresponds to a difference between the
subfield 2F and the one clock VCLK cycle.

[0113] 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 em-
bodiment of the present invention.

[0114] Referring to FIG. 21, as shown in FIG. 13, the
emit scan line E4; 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,
andthe emitscan line E4 ;.4 is coupled to the right pixels
112" of the pixel areas 110' on the (i+1)t row and the
emit scan line Eyj.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(j+1) are coupled to the
emit scan driver 600.

[0115] 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.

10

15

20

25

30

35

40

45

50

55

1"

[0116] 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 driv-
er and the emit scan driver. The scan driver 700 sequen-
tially 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 sig-
nals emit1[1] to emit1[m] for controlling light emission of
pixels 111 to the emit scan lines E 4 to E,, in the subfield
1F, and sequentially transmits emission control signals
emit2[1] to emit2[m] for controlling light emission of pix-
els 112 to the emit scan lines E, to E,,, in the subfield
2F.

[0117] 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.

[0118] First, the scan driver 700 for generating the sig-
nal timing shown in FIG. 3 will be described with refer-
ence to FIGs. 23 and 24. FIG. 23 shows the scan driver
700 in the organic light emitting display according to the
ninth exemplary embodiment, and FIG. 24 shows a sig-
nal timing diagram of the scan driver 700 shown in FIG.
23.

[0119] Referring to FIG. 3, the emission control signal
emit2][i] is inverted to the emission control signal emit1
[i], 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 sig-
nal emit1[i+1]. Therefore, the scan driver 700 can gen-
erate the select signal [i] and the emission control sig-
nals emit1[i], emit2][i].

[0120] As shown in FIG. 23, the scan driver 700 in-
cludes (m+1) flip-flops FF7 to FF7(y,.1), m XNOR gate
XNOR;7, to XNOR7,,,, and m inverters INV to INV7,
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.

[0121] The flip-flop FFg; and the inverter INV7; have
the same connection and structure as the flip-flop FFy;
and the inverter INV5; shown in FIG. 15. Therefore, an
output signal SR; of the flip-flop FF4; is the emission
control signal emit1[i], and a signal which is inverted to
the output signal SRy, of the flip-flop FF; by the inverter
INV-; is the emission control signal emit2[i].

[0122] The XNOR gate XNORy; performs XNOR op-
eration between the output signals SRy;, SRy;.4 of the
flip-flops FFy;, FF7i.4) to output the select signal select
[i]. Thatis, the XNOR gate XNOR; outputs the low-level
select signal select[i] while the output signals SRy,
SRyi+1) of the flip-flops FF7;, FF7;.q) have the different
levels.
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[0123] Referring to FIG. 24, the output signal SR7(i+1)
of the flip-flop FF7(i+1) 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 SRy; of the flip-flop FF;.
In addition, since the output signal SRy;.4) is shifted
from the output signal SR;; by the half clock VCLK cycle,
the select signal select[i+1] is shifted from the select sig-
nal select[i] by the half clock VCLK cycle.

[0124] Referring to FIG. 4B, since the inverted output
signal /SR; is output from the flip-flop FF;, the inverted
output signal /SR; can be used as the emission control
signal emit2][i].

[0125] 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 SRz, and the inverted output signal /SRy; of the
flip-flop FF4; correspond to the emission control signals
emit1[i] and emit2[i], respectively.

[0126] A scan driver 700b for generating the signal
timing 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 elev-
enth exemplary embodiment, and FIG. 27 shows a sig-
nal timing diagram of the scan driver 700b shown in FIG.
26.

[0127] As shown in FIG. 16, the scan driver 700b ac-
cording to the eleventh exemplary embodiment includes
(m+1) flip-flops FFg to FFg 4.4y, 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.

[0128] 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 NANDyg;, the NOR gate NORg; and the inverter
INVg; shown in FIG. 16. Accordingly, the NAND gate
NANDyg; performs NAND operation between the output
signals SRg;, SRg;+1) of the flip-flops FFg;, FFg .4y to out-
put the emission control signal emit1[i]' as shown in FIG.
27.The NOR gate NORg; performs a NOR operation be-
tween the output signals SRg;, SRg;+1) of the flip-flops
FFg;, FFg(+1) to output an output signal to the inverter
INVg;, and the inverter INVg; inverts the signal input from
the NOR gate NORg; to output the emission control sig-
nal emit2[i]' as shown in FIG. 27.

[0129] In addition, the flip-flop FFg; and the XNOR
gate XNORg; have the same connection as the flip-flop
FF7 and the XNOR gate XNOR7; shown in FIG. 23.
Therefore, the XNOR gate XNORg; performs the output
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signals SRg;, SRg;+1) of the flip-flops FFg;, FFg .4y to out-
put the select signal selecti].

[0130] 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]".

[0131] In addition, the scan driver 700b may use the
inverted output signal of the flip-flop FFg. That is, 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(i+1) to output the emission con-
trol signal emit2][i]'.

[0132] Furthermore, the select signal select[il may be
generated from the emission control signals emit1[il',
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.

[0133] As shown in FIG. 28, the scan driver 700c ac-
cording to the twelfth exemplary embodiment has the
same structure as the scan driver 700b shown in FIG.
26 except for a 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].
[0134] Referringto 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
NAND,, can be used as the select signal select[i].
[0135] 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;.

[0136] In the eleventh and twelfth exemplary embod-
iments, 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.

[0137] First, a thirteenth exemplary embodiment
which controls the low-level periods of the emission con-
trol signals 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 thirteenth exemplary embodiment.

[0138] Referring to FIG. 29, the output signals
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SRgi.1y SRg(+1) Of the (i-1)" and (i+1)" flip-flops
FFg(i.1), FFg+1) are input to the it NAND gate NANDyg;
and the it 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 corresponds to a difference between
the subfield 2F and the one clock VCLK cycle.

[0139] In a like manner, if the output signals SRg(i_j),
SRgji+k) Of the (i-))i" and (i+k)t" flip-flops FFg;.p), FFgisk)
(where 'j' and 'k’ are respectively positive integers) are
input to the it NAND gate NANDg; and the it NOR gate
NORyg;, 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.

[0140] FIG. 30 shows a scandriver 700d in an organic
light emitting display according to a fourteenth exempla-
ry embodiment, and FIG. 31 shows a signal timing dia-
gram of the scan driver 700d shown in FIG. 31.

[0141] InFIG. 30, the signals SRg_1), SRg;,, SRg(j+1)
are the output signals of the flip-flops FFg 4y, FFg;,
FFg(i+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.

[0142] Referring to FIGs. 30 and 31, the NAND oper-
ation of the output signals SRg;.1), SRg; of the flip-flops
FFg(i.1), FFg; is performed by a NAND gate so that the
signal A;_4 is output. The signal A,_4 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,.4 has the low-level pulse in a period which corre-
sponds 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; re-
spectively correspond to the emission control signals
emit1[i]', emit2[i]' shown in FIG. 27, and are respectively
shifted from the signals A,_4, B;.4 by the half clock VCLK
cycle.

[0143] 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 A_4, 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;_¢, B; are
low level. The XNOR operation of the output signals
SRg;, SRg;+1) of the flip-flops FFg;, FFgj.4) is performed
so that the select signal select[i] is output.

[0144] In FIGs. 30 and 31, if the output signals A(i_j),
A Of the (i) and (i+k)t NAND gates (where ' and
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'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.

[0145] 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.

[0146] 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 out-
put signal B; of the ith inverter is performed so that the
select signal select[i] is output as shown in FIG. 28.
[0147] Asshownin 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.

[0148] 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 "' 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 E4,4) is coupled to the right pixels
112' of the pixel areas 110' on the (i+1)!h row and the
emit scan line Ey,4y 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;, Ep;, Eq(41y,, Eg+1) are coupled to
the scan driver 700.

[0149] In the 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
corresponding 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.

[0150] In the 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
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and the scan drivers 200, 300, 400, 600, and/or 700.
[0151] According to the exemplary embodiments of
the present invention, the two pixels can be driven by
common driving and switching transistors and capaci-
tors, 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.

[0152] While thisinvention 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 spirit and scope of the ap-
pended claims.

Claims
1. A display comprising:

a display area including a plurality of data lines
for transmitting data signals for displaying an
image, a plurality of first scan lines for transmit-
ting select signals, a plurality of second scan
lines and a plurality of third scan lines for re-
spectively transmitting emission control sig-
nals, and a plurality of pixel areas, a pixel area
including a first pixel and a second pixel cou-
pled to the corresponding data line and the cor-
responding first scan line; and

a scan driver transmitting first signals to the first
scan lines by shifting a first signal having a first
pulse in each of a plurality of subfields for form-
ing a field, sequentially transmitting second sig-
nals to the second scan lines by shifting a sec-
ond signal having a second pulse in a first sub-
field of the plurality of subfields, and transmit-
ting third signals to the third scan lines by shift-
ing a third signal having a third pulse in a sec-
ond subfield of the plurality of subfields,

wherein the first pixel emits light in response
to the second pulse and the second pixel emits light
in response to the third pulse.

2. The display of claim 1, wherein a data signal corre-
sponding to the first pixel is transmitted to the cor-
responding data line when the first pulse is trans-
mitted to the corresponding first scan line in the first
subfield, and a data signal corresponding to the
second pixel is transmitted to the corresponding da-
ta line when the first pulse is transmitted to the cor-
responding first scan line in the second subfield.

3. The display of claim 1, wherein the scan driver in-
cludes a first driver for transmitting the first signals
to the first scan lines by shifting the first signal by a
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first period.

4. The display of claim 3, wherein the first driver in-
cludes:

a second driver for outputting fourth signals by
shifting a fourth signal by the first period, the
fourth signal having a fourth pulse during a sec-
ond period being longer than the first period in
each of the plurality of subfields; and

athird driver for generating a pulse correspond-
ing to the first pulse in at least part of a period
during which two fourth signals shifted by the
first period have the fourth pulse in common.

5. The display of claim 4, wherein the second driver
includes a plurality of flip-flops, an output of a for-
ward flip-flop is an input of a backward flip-flop, and
the backward flip-flop outputs the corresponding
fourth signal by shifting the fourth signal output from
the forward flip-flop by the first period.

6. The display of claim 3, wherein the scan driver in-
cludes:

a second driver for transmitting the second sig-
nals to the corresponding second scan lines;
and

a third driver for transmitting the third signals to
the corresponding third scan lines.

7. The display of claim 6, wherein a period during
which the second pulse is applied to the second
scan line of the corresponding first pixel includes a
period during which the first pulse is applied to the
first scan line of the corresponding first pixel; and a
period during which the third pulse is applied to the
third scan line of the corresponding second pixel in-
cludes a period during which the first pulse is ap-
plied to the first scan line of the corresponding sec-
ond pixel.

8. The display of claim 7, wherein the second driver
and the third driver respectively include a plurality
of flip-flops,

an output of a forward flip-flop is an input of a
backward flip-flop,

the backward flip-flop of the second driver out-
puts a pulse corresponding to the second pulse by
shifting a pulse corresponding to the second pulse
of the second signal output from the forward flip-flop
of the second driver by the first period, and

the backward flip-flop of the third driver out-
puts a pulse corresponding to the third pulse by
shifting a pulse corresponding to the third pulse of
the third signal output from the forward flip-flop of
the third driver by the first period.
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The display of claim 6, wherein the second driver
transmits the second pulse to the second scan line
of the corresponding first pixel after the first pulse
transmitted to the first scan line of the correspond-
ing first pixel ends, and

the third driver transmits the third pulse to the
third scan line of the corresponding second pixel af-
ter the first pulse transmitted to the first scan line of
the corresponding second pixel ends.

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

a fourth driver for outputting fourth signals by
shifting a fourth signal 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 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 3, wherein the scan driver fur-
ther includes a second driver for transmitting the
second signals to the corresponding second scan
lines by shifting a second signal, and for transmit-
ting the third pulses of the corresponding third sig-
nals to the third scan lines by shifting a third signal.

The display of claim 11, wherein a period during
which the second pulse is applied to the second
scan line of the corresponding first pixel includes a
period during which the first pulse is applied to the
first scan line of the corresponding first pixel, and

a period during which the third pulse is applied
to the third scan line of the corresponding second
pixel includes a period during which the first pulse
is applied to the first scan line of the corresponding
second pixel.

The display of claim 12, wherein the second driver
inverts the second signal to output the third signal.

The display of claim 11, wherein the second driver
transmits the second pulse to the second scan line
of the corresponding first pixel after the first pulse
transmitted to the first scan line of the correspond-
ing first pixel ends, and transmits the third pulse of
the third signal to the third scan line of the corre-
sponding second pixel after the first pulse transmit-
ted to the first scan line of the corresponding second
pixel ends.

The display of claim 14, wherein the second driver
includes:

a third driver for outputting the fourth signals by
shifting a fourth signal by the first period, the
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17.
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20.
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fourth signal having a fourth pulse and a fifth
pulse inverted to the fourth pulse in a field; and
a fourth driver for generating a pulse corre-
sponding to the second pulse in a period during
which two fourth signals shifted by an integral
multiple of the first period have the fourth pulse
in common.

The display of claim 15, wherein the second driver
further includes:

a fifth driver for generating a pulse correspond-
ing to the third pulse in a period during which
the two fourth signals shifted by an integral mul-
tiple of the first period have the fifth pulse in
common.

The display of claim 15, wherein the fourth driver
further outputs a fifth signal inverted to the fourth
signal, and the second driver further includes a fifth
driver for generating a pulse corresponding to the
third pulse in a period during which two fifth signals
shifted by an integral multiple of the first period have
the same level as the fourth pulse in common.

The display of claim 3, wherein the scan driver in-
cludes:

a first driver for outputting fourth signals by
shifting a fourth signal, the fourth signal having
a fourth pulse and a fifth pulse inverted to the
fourth pulse in a field; and

a second driver for generating a pulse corre-
sponding to the first pulse in at least part of a
period during which two fourth signals shifted
by the first period have the different levels.

The display of claim 18, wherein the scan driver
generates a pulse corresponding to the second
pulse in response to the fourth pulse, and generates
a pulse corresponding to the third pulse in response
to the fifth pulse.

The display of claim 19, wherein a period during
which the second pulse is applied to the second
scan line of the corresponding first pixel includes a
period during which the first pulse is applied to the
first scan line of the corresponding first pixel, and

a period during which the third pulse is applied
to the third scan line of the corresponding second
pixel includes a period during which the first pulse
is applied to the first scan line of the corresponding
second pixel.

The display of claim 18, wherein the scan driver fur-
ther includes:

athird driver for generating a pulse correspond-
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ing to the second pulse in a period during which
the two fourth signals shifted by an integral mul-
tiple of the first period have the fourth pulse in
common; and

a fourth driver for generating a pulse corre-
sponding to the third pulse in a period during
which the two fourth signals shifted by an inte-
gral multiple of the first period have the fifth
pulse in common.

22. The display of claim 18, wherein the scan driver fur-
ther includes:

a third driver for generating a fifth signal having
a sixth pulse in a period during which the two
fourth signals shifted by the first period have the
fourth pulse in common;

a fourth driver for generating a sixth signal hav-
ing a seventh pulse in a period during which the
two fourth signals shifted by the first period
have the fifth pulse in common;

a fifth driver for generating a pulse correspond-
ing to the second pulse in a period during which
the two fifth signals shifted by an integral mul-
tiple of the first period have the sixth pulse in
common; and

a sixth driver for generating a pulse corre-
sponding to the third pulse in a period during
which the two sixth signals shifted by an inte-
gral multiple of the first period have the seventh
pulse in common.

23. The display of claim 3, wherein the scan driver in-
cludes:

a first driver for outputting fourth signals by
shifting a fourth signal, the fourth signal having
a fourth pulse and a fifth pulse inverted to the
fourth pulse in a field;

a second driver for generating a pulse corre-
sponding to the second pulse in a period during
which two fourth signals shifted by the first pe-
riod have the fourth pulse in common;

athird driver for generating a pulse correspond-
ing to the third pulse in a period during which
the two fourth signals shifted by the first period
have the fifth pulse in common; and

a fourth driver for generating a pulse corre-
sponding to the first pulse in at least part of a
common period of a period during which the
second signal has a pulse inverted to the sec-
ond pulse and a period during which the third
signal has a pulse inverted to the third pulse.

24. The display of claim 3, wherein the scan driver in-
cludes:

a first driver for outputting fourth signals by
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shifting a fourth signal, the fourth signal having
a fourth pulse and a fifth pulse inverted to the
fourth pulse in a field;

a second driver for generating a fifth signal hav-
ing a sixth pulse in a period during which two
fourth signals shifted by a first integral multiple
of the first period have the fourth pulse in com-
mon;

a third driver for generating a sixth signal hav-
ing a seventh pulse in a period during which the
two fourth signals shifted by the first integral
multiple of the first period have the fourth pulse
in common;

a fourth driver for generating a pulse corre-
sponding to the second pulse in a period during
which two fifth signals shifted by a second inte-
gral multiple of the first period have the sixth
pulse in common; and

a fifth driver for generating a pulse correspond-
ing to the third pulse in a period during which
two sixth signals shifted by the second integral
multiple of the first period have the seventh
pulse in common.

25. The display of claim 24, wherein the scan driver fur-
ther includes:

a sixth driver for generating a pulse corre-
sponding to the first pulse in at least part of a
common period of a period during which the
second signal has a pulse inverted to the sec-
ond pulse and a period during which the third
signal has a pulse inverted to the third pulse.

26. A display including a plurality of first scan lines for
transmitting first signals, a plurality of second scan
lines for transmitting second signals, and a plurality
of third scan lines for transmitting third signals, the
display comprising:

a first driver for outputting the first signals by
shifting a first signal by a first period, the first
signal having a first pulse during a second pe-
riod in each of a plurality of subfields forming a
field;

a second driver for outputting the second sig-
nals by shifting a second signal by the first pe-
riod, the second signal having a second pulse
during a third period longer than the second pe-
riod in a first subfield of the plurality of subfields;
and

a third driver for outputting the third signals by
shifting a third signal by the first period, the third
signal having a third pulse during a fourth peri-
od longer than the second period in a second
subfield of the plurality of subfields.

27. The display of claim 26, wherein the first driver in-
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cludes: transmitting first signals, a plurality of second scan
lines for transmitting second signals, and a plurality
of third scan lines for transmitting third signals, the
display comprising:

a fourth driver for outputting fourth signals by
shifting a fourth signal by the first period, the
fourth signal having a fourth pulse in each of 5

the plurality of subfields; and

a fifth driver for generating a pulse correspond-
ing to the first pulse in at least part of a period
during which two fourth signals shifted by the

a first driver for outputting the first signals by
shifting a first signal by a first period, the first
signal having a first pulse during a second pe-
riod in each of a plurality of subfields forming a

first period have a fourth pulse in common. 10 field; and
a second driver for generating a second signal
28. The display of claim 26, wherein the second driver having a second pulse during a third period
includes: longer than the second period in a first subfield
of the plurality of subfields and a third signal
a fourth driver for outputting fourth signals by 15 having a third pulse during a fourth period long-
shifting the fourth signal by the first period, the er than the second period in a second subfield
fourth signal having a fourth pulse and a fifth of the plurality of subfields from a fourth signal,
pulse inverted to the fourth pulse in a field; and outputting the second signals by shifting the
a fifth driver for generating a pulse correspond- second signal by the first period, and outputting
ing to the second pulse in a period during which 20 the third signals by shifting the third signal by

the two fourth signal shifted by an integral mul-
tiple of the first period have the fourth pulse in

the first period.

32. The display of claim 31, wherein the first driver in-
cludes:

common.

29. The display of claim 26, wherein the second driver 25

includes: a third driver for outputting fifth signals by shift-

a fourth driver for outputting fourth signals by
shifting fourth signal 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 for generating a pulse correspond-
ing to the second pulse in a period during which
at least one of two fourth signals shifted by an
integral multiple of the first period has the fourth

30

35

ing a fifth signal by the first period, the fifth sig-
nal having a fourth pulse in each of the first and
second subfields; and

a fourth driver for generating a pulse corre-
sponding to the first pulse in at least part of a
period during which two fifth signals shifted by
the first period have the fourth pulse in com-
mon.

pulse. 33. The display of claim 31, wherein the second driver
outputs the fourth signal as the second signal, and
30. The display of claim 26, further comprising: inverts the fourth signal to output the third signal.
a plurality of data lines transmitting data signals 40  34. The display of claim 31, wherein the second driver
for displaying an image; and includes:

a plurality of pixel areas,
wherein each of the pixel areas includes:

a pixel driver for programming one of the data
signals applied in response to the first pulse of
one of the first signals;

a first light emitting element for emitting light
corresponding to the programmed data signal
in response to the second pulse of one of the
second signals; and

a second light emitting element for emitting light
corresponding to the programmed data signal
in response to the third pulse of one of the third
signals.

31. A display including a plurality of first scan lines for
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a third driver for outputting the fourth signals by
shifting a fourth signal by the first period, the
fourth signal having a fourth pulse and a fifth
pulse inverted to the fourth pulse in a field;

a fourth driver for generating a pulse corre-
sponding to the second pulse in a period during
which two fourth signals shifted by an integral
multiple of the first period have the fourth pulse
in common; and

a fifth driver for generating a pulse correspond-
ing to the third pulse in a period during which
the two fourth signal shifted by an integral mul-
tiple of the first period have the fifth pulse in
common.

35. The display of claim 31, further comprising:



36.

37.

38.

39.

33

a plurality of data lines transmitting data signals
for displaying an image; and
a plurality of pixel areas,

wherein each of the pixel areas includes

a pixel driver for programming one of the data
signals applied in response to the first pulse of one
of the first signals,

a first light emitting element for emitting light
corresponding to the programmed data signal in re-
sponse to the second pulse of one of the second
signals, and

a second light emitting element for emitting
light corresponding to the programmed data signal
in response to the third pulse of one of the third sig-
nals.

A display including a scan driver for outputting first
signals by shifting a first signal by a first period, out-
putting second signals by shifting a second signal
by the first period, and outputting third signals by
shifting the first signal by the first period, the scan
driver comprising:

a first driver for outputting a plurality of fourth
signals by shifting a fourth signal by the first pe-
riod, the fourth signal having a first pulse and a
second pulse inverted to the first pulse in a field;
and

a second driver for generating the first signal
having a third pulse during a second period in
each of a plurality of subfields forming a field,
the second signal having a fourth pulse during
a third period longer than the second period in
a first subfield of the plurality of subfields, and
the third signal having a fifth pulse during a
fourth period longer than the second period in
a second subfield of the plurality of subfields,
from a fourth signal.

The display of claim 36, wherein the second driver
generates a pulse corresponding to the third pulse
in at least part of a period during which the two
fourth signals shifted by the first period have differ-
ent levels.

The display of claim 36, wherein the second driver
outputs the fourth signal as the second signal, and
inverts the fourth signal to output the third signal.

The display of claim 36, wherein the second driver
includes:

athird driver for generating a pulse correspond-
ing to the fourth pulse in a period during which
two fourth signals shifted by an integral multiple
of the first period have the first pulse in com-
mon; and
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40.

41.

42,

43,

34

a fourth driver for generating a pulse corre-
sponding to the fifth pulse in a period during
which the two fourth signals shifted by an inte-
gral multiple of the first period have the second
pulse in common.

The display of claim 39, wherein the second driver
further includes a fifth driver for generating a pulse
corresponding to the third pulse in at least part of a
period during which the second signal and the third
signal have the same levels, and

the integral multiple is a multiple of one.

The display of claim 36, wherein the second driver
includes:

a third driver for generating a fifth signal having
a sixth pulse in a period during which two fourth
signals shifted by a first integral multiple of the
first period have the first pulse in common, and
generating a sixth signal having a seventh
pulse in a period during which the two fourth
signals shifted by the first integral multiple of
the first period have the second pulse in com-
mon; and

a fourth driver for generating a pulse corre-
sponding to the fourth pulse in a period during
which two fifth signals shifted by a second inte-
gral multiple of the first period have the sixth
pulse in common, and generating a pulse cor-
responding to the fifth pulse in a period during
which two sixth signals shifted by the second
integral multiple of the first period have the sev-
enth pulse in common.

The display of claim 41, wherein the second driver
further includes a fifth driver for generating a pulse
corresponding to the third pulse at least part of a
period during which the fifth signal and the sixth sig-
nal have the same levels.

The display of claim 36, further comprising:

a plurality of data lines transmitting data signals
for displaying an image; and
a plurality of pixel areas,

wherein each of the pixel areas includes

a pixel driver for programming one of the data
signals applied in response to the third pulse of one
of the first signals,

a first light emitting element for emitting light
corresponding to the programmed data signal in re-
sponse to the fourth pulse of one of the second sig-
nals, and a second light emitting element for emit-
ting light corresponding to the programmed data
signal in response to the fifth pulse of one of the
third signals.



44,

45.

46.

47.

48.
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A driving method of a display including a first scan
line, a second scan line, a third scan line, a data line
transmitting a data signal for displaying a image,
and a pixel area defined by the first, second, and
third scan lines, and the data line, the driving meth-
od comprising:

outputting a select signal having a first pulse
during a first period in each of a plurality of sub-
fields forming a field;

outputting a first emission control signal having
a second pulse during a second period longer
than the first period in a first subfield of the plu-
rality of subfields; and

outputting a second emission control signal
having a third pulse during a third period longer
than the first period in a second subfield of the
plurality of subfields,

wherein the data signal is programmed to the
pixel area in response to a pulse corresponding to
the first pulse transmitted to the first scan line, a first
pixel of the pixel area starts emitting light corre-
sponding to the programmed data signal in re-
sponse to a pulse corresponding to the second
pulse transmitted to the second scan line, and a
second pixel of the pixel area starts emitting light
corresponding to the programmed data signal in re-
sponse to a pulse corresponding to the third pulse
transmitted to the third scan line.

The driving method of claim 44, further comprising:

outputting first signals by shifting a first signal
by a fourth period, a fourth signal having a
fourth pulse in each of the plurality of subfields;
and

generating the first pulse in at least part of a
period during which the two first signals shifted
by the fourth period have the fourth pulse in
common.

The driving method of claim 44, wherein the second
emission control signal corresponds to a signal in-
verted to the first emission control signal.

The driving method of claim 44, further comprising:

outputting first signals by shifting a first signal
by a fourth period, the first signal having a
fourth pulse and a fifth pulse inverted to the
fourth pulse in a field; and

generating the second pulse in a period during
which the two first signals shifted by an integral
multiple of the fourth period have the fourth
pulse in common.

The driving method of claim 47, further comprising:
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generating the third pulse in a period during
which the two first signals shifted by an integral
multiple of the fourth period have the fifth pulse
in common.

49. The driving method of claim 47, further comprising:

generating the first pulse in at least part of a
period during which the two first signals shifted
by the fourth period have the different levels.

50. The driving method of claim 47, 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 multiple is a multiple of
one.

51. The driving method of claim 44, further comprising:

outputting first signals by shifting the first signal
by a fourth period, the first signal having a
fourth pulse and a fifth pulse inverted to the
fourth pulse in a field; and

generating the second pulse in a period during
which at least one of the two first signals shifted
by an integral multiple of the fourth period has
the fourth pulse.

52. The driving method of claim 44, further comprising:

outputting first signals by shifting the first signal
by a fourth period, the first signal having a
fourth pulse and a fifth pulse inverted to the
fourth pulse in a field;

generating the second pulse in a period during
which the two first signals shifted by the fourth
period have different levels; and

generating the second pulse and the third pulse
in response to the fourth pulse and the fifth
pulse, respectively.
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