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Red, green, and blue organic electroluminescent (EL) ele-
ments formed on a pixel in an organic EL display are driven
by a driving transistor. A capacitor is coupled between a gate
and a source of the driving transistor to maintain a voltage
for a predetermined time. Emission control transistors are
coupled between the driving transistor and the red, green,
and blue organic EL elements, respectively. One field is
divided into three subfields, and one of the red, green, and
blue organic EL elements in each pixel starts to emit light in
each subfield to thus represent a full color screen. The red,
green, and blue are mixed and emitted in the row direction

GD Int. CL7 o G09G 3/28 and column direction in each of the subfields of a field.
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DISPLAY DEVICE AND DRIVING METHOD
THEREOF

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korea Patent Application No. 10-2004-0017310 filed on
Mar. 15,2004 in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a display device
and a driving method thereof. More specifically, the present
invention relates to an organic electroluminescent (EL)
display using electroluminescence of organic matter, and a
driving method thereof.

[0004]

(a) Field of the Invention

(b) Description of the Related Art

[0005] In general, an organic EL display is a display
device for electrically exciting phosphorous organic com-
pounds and emitting light. The organic EL display drives
organic light emission cells arranged in a matrix format to
represent images. An organic light emission cell having a
diode characteristic is referred to as an organic light emis-
sion diode (OLED) and has a structure including an anode
electrode layer, an organic thin film, and a cathode electrode
layer. Holes and electrons injected through the anode elec-
trode and the cathode electrode are combined on the organic
thin film, and emit light. The organic light emission cell
emits different amounts of light according to injected
amounts of electrons and holes, that is, depending on the
applied current.

[0006] In the organic EL display, a pixel includes a plu-
rality of sub-pixels each of which has one of a plurality
colors (e.g., primary colors of light), and colors are repre-
sented through combinations of the colors emitted by the
sub-pixels. In general, a pixel includes a sub-pixel for
displaying red R, a sub-pixel for displaying green G, and a
sub-pixel for displaying blue B, and the colors are displayed
by combinations of red, green, and blue (RGB).

[0007] Each sub-pixel in the organic EL display includes
a driving transistor for driving an organic EL element, a
switching transistor, and a capacitor. Also, each sub-pixel
has a data line for transmitting a data signal, and a power line
for transmitting a power supply voltage VDD. Therefore,
many wires are required for transmitting voltages or signals
to the transistors and capacitor formed at each pixel. It is
difficult to arrange such wires in the pixel, and the aperture
ratio corresponding to a light emission area of the pixel is
reduced.

SUMMARY OF THE INVENTION

[0008] In anexemplary embodiment of the present inven-
tion, is provided a display device in which the aperture ratio
is improved.

[0009] In another exemplary embodiment of the present
invention, is provided a display device for simplifying
configurations and wiring of elements in the pixel.
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[0010] In another exemplary embodiment of the present
invention, a plurality of light emission elements in a pixel
share a driver.

[0011] In one aspect of the present invention, a display
includes a plurality of pixels arranged in rows and columns,
a plurality of select lines coupled to the pixels for applying
a plurality of select signals, and a plurality of data lines for
applying data signals to the pixels. The pixels display an
image during a field having a plurality of subfields. Each of
the pixels includes a plurality of light emitting elements
having different colors. Each of the select signals is coupled
to a corresponding one of the rows of pixels to apply a
corresponding one of the select signals thereto. The select
signals sequentially select the rows of pixels during each of
the plurality of subfields. The pixels on the same one of the
rows start emitting different color lights in each of the
plurality of subfields. In one of the subfields, at least one of
the pixels starts emitting light having a color which is
different from a color of a light it starts emitting in another
one of the subfields.

[0012] Inanother aspect of the present invention, a display
device includes a plurality of scan lines including a first scan
line and a second scan line for applying select signals, a
plurality of data lines including a first data line and a second
data line for applying data signals for displaying an image
during a field having a plurality of subfields, and a plurality
of pixel circuits coupled to the scan lines and the data lines.
Each of the pixel circuits includes: at least two emit ele-
ments, a capacitor, and a driving transistor. The emit ele-
ments emit light having different colors, wherein each of the
emit elements emits light responsive to an applied current.
The capacitor stores a voltage corresponding to one of the
data signals applied in response to one of the select signals.
The driving transistor outputs the applied current corre-
sponding to the voltage stored in the capacitor. In a first one
of the subfields, one of the emit elements of a first color
starts emitting light in a first pixel circuit of the pixel
circuits, which is coupled to the first scan line and the first
data line, one of the emit elements of a color which is
different from the first color starts emitting light in a second
pixel circuit of the pixel circuits, which is coupled to the first
scan line and the second data line, one of the emit elements
of a second color starts emitting light in a third pixel circuit
of the pixel circuits, which is coupled to the second scan line
and the first data line, and one of the emit elements of a color
which is different from the second color starts emitting light
in a fourth pixel circuit of the pixel circuits, which is coupled
to the second scan line and the second data line.

[0013] The emit elements may include an emit element of
the first color, an emit element of the second color, and an
emit element of a third color. At least one of the pixel circuits
may further include a first emitting transistor, a second
emitting transistor, and a third emitting transistor. The first
emitting transistor may be coupled between the driving
transistor and the emit element of the first color, the second
emitting transistor may be coupled between the driving
transistor and the emit element of the second color, and the
third emitting transistor may be coupled between the driving
transistor and the emit element of the third color.

[0014] 1In a second one of the subfields, the emit element
of the second color may start emitting light in the first pixel
circuit, and one of the emit elements of a color which is
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different from the second color may start emitting light in the
second pixel circuit. In a third one of the subfields, the emit
element of the third color may start emitting light in the first
pixel circuit, and one of the emit elements of a color which
is different from the third color may start emitting light in the
second pixel circuit.

[0015] The emit element of the third color may start
emitting light in the third pixel circuit in the second one of
the subfields, and the emit element of the first color may start
emitting light in the third pixel circuit in the third one of the
subfields.

[0016] One of the emit elements of a color which is
different from colors of the emit elements which start
emitting light in the first and second pixel circuits may start
emitting light in a fifth pixel circuit of the pixel circuits,
which is coupled to the first scan line and the third data line
in the first, second and third ones of the subfields.

[0017] One of the emit elements of a color which is
different from colors of the emit elements which start
emitting light in the first and third pixel circuits may start
emitting light in a sixth pixel circuit of the pixel circuits,
which is coupled to the third scan line and the first data line
in the first, second and third ones of the subfields.

[0018] The emit element of the first color, the emit element
of the second color and the emit element of the third color
may emit light at least once during the field.

[0019] Inanother aspect of the present invention, a display
device includes a plurality of scan lines, a plurality of data
lines, and a plurality of pixel circuits. The scan lines apply
select signals, the data lines apply data signals for displaying
an image during a field having a plurality of subfields. The
pixel circuits are coupled to the scan lines and data lines.
Each of the pixel circuits includes at least two emit elements,
a switching transistor, a capacitor, a driving transistor, and a
switch. The emit elements emit light having different colors,
wherein each of the emit elements emits light responsive to
an applied current. The switching transistor applies one of
the data signals corresponding to one of the emit elements in
response to one of the select signals at least once during the
field. The capacitor stores a voltage corresponding to one of
the data signals applied by the switching transistor. The
driving transistor outputs the applied current corresponding
to the voltage stored in the capacitor, and the switch selec-
tively outputs the applied current provided by the driving
transistor to one of the emit elements of a color which
corresponds to the one of the data signals. In a first one of
the subfields, one of the data signals corresponding to one of
the emit elements of a first color is applied to a data line of
a first group including at least one of the data lines, and one
of the data signals corresponding to one of the emit elements
of a second color is applied to a data line of a second group
including at least one of the data lines, when one of the select
signals is applied to a scan line of a first group including at
least one of the scan lines.

[0020] In still another aspect of the present invention, in a
display device including a plurality of pixel circuits arranged
in rows and columns, a method of driving during a field
having a plurality of subfields is provided. Each of the pixel
circuits includes at least two emit elements for emitting light
of different colors responsive to an applied current, and a
transistor coupled to the emit elements supplies the applied
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current to one of the emit elements through at least one
switch. The method includes, start emitting, in a first one of
the subfields, one of the emit elements of a first color in a
first pixel circuit provided on a row of a first row group
including at least one of the rows and a column of a first
column group including at least one of the columns; start
emitting, in the first one of the subfields, one of the emit
elements of a second color which is different from the first
color in a second pixel circuit provided on a row of the first
row group and a column of a second column group including
at least one of the columns; and start emitting, in a second
one of the subfields, the emit elements of colors in the first
and second pixel circuits, respectively, which are different
from the first and second colors, respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings illustrate exemplary
embodiments of the present invention, and, together with the
description, serve to explain the principles of the invention:

[0022] FIG. 1 shows a plan view of an organic EL display
used to implement exemplary embodiments of the present
invention;

[0023] FIG. 2 shows a conceptual diagram of a pixel in
the organic EL display of FIG. 1;

[0024] FIG. 3 shows a circuit diagram of a pixel in an
organic EL display according to a first exemplary embodi-
ment of the present invention,

[0025] FIG. 4 shows a signal timing diagram of an organic
EL display according to the first exemplary embodiment of
the present invention;

[0026] FIGS. 5 and 6 show signal timing diagrams of an
organic EL display according to second and third exemplary
embodiments of the present invention;

[0027] FIG. 7 shows a circuit diagram of a pixel in an
organic EL display according to a fourth exemplary embodi-
ment of the present invention,

[0028] FIG. 8 shows a signal timing diagram of the
organic EL display according to the fourth exemplary
embodiment of the present invention;

[0029] FIG. 9 shows a circuit diagram of a number of
pixels in an organic EL display according to a fifth exem-
plary embodiment of the present invention; and

[0030] FIG. 10 shows a signal timing diagram of the
organic EL display according to the fifth exemplary embodi-
ment of the present invention.

DETAILED DESCRIPTION

[0031] In the following detailed description, only certain
exemplary embodiments of the present invention are shown
and described, simply by way of illustration. As those skilled
in the art would realize, the described embodiments may be
modified in various different ways, all without departing
from the spirit or scope of the present invention. Accord-
ingly, the drawings and description are to be regarded as
illustrative in nature, and not restrictive. There may be parts
shown in the drawings, or parts not shown in the drawings,
that are not discussed in the specification as they are not
essential to a complete understanding of the invention. Like
reference numerals designate like elements.
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[0032] A light emission display and driving method
according to exemplary embodiments of the present inven-
tion will be described in detail with reference to drawings,
and an organic EL display will be exemplified and described
in the exemplary embodiments.

[0033] FIG. 1 shows a plan view of an organic EL display
used to implement exemplary embodiments of the present
invention, and FIG. 2 shows a conceptual diagram of a pixel
in the organic EL display of FIG. 1.

[0034] As shown in FIG. 1, the organic EL display
includes a display 100, a select scan driver 200, an emit scan
driver 300, and a data driver 400. The display 100 includes
a plurality of scan lines S1 to Sn and E1 to En arranged in
the row direction, and a plurality of data lines D1 to Dm, a
plurality of power lines VDD, and a plurality of pixels 110
respectively arranged in the column direction. The pixels are
formed at pixel areas formed by two adjacent ones of the
scan lines S1 to Sn and two adjacent ones of the data lines
D1 to Dm. Referring to FIG. 2, the pixel 110 includes
organic EL elements OLEDr, OLEDg, and OLEDb for
emitting red, green, and blue lights, respectively, and a
driver 111 on which elements for driving the organic EL
elements OLEDr, OLEDg, and OLEDb are formed. The
organic EL elements emit light having brightness corre-
sponding to the applied current.

[0035] The select scan driver 200 sequentially transmits
select signals for selecting corresponding lines to the select
scan lines S1 to Sn in order to apply data signals to pixels
of the corresponding lines, the emit scan driver 300 sequen-
tially transmits emit signals for controlling light emission of
the organic EL elements OLEDr, OLEDg, and OLEDDb to the
emit scan lines E1 to En, and the data driver 400 applies data
signals corresponding to the pixels of lines to which select
signals are applied to the data lines D1 to Dm each time the
select signals are sequentially applied.

[0036] The sclect and emit scan drivers 200 and 300 and
the data driver 400 are coupled to a substrate on which the
display 100 is formed. In addition, the select and emit scan
drivers 200 and 300 and/or the data driver 400 can be
installed directly on the substrate of the display 100, and
they can be substituted with a driving circuit which is
formed on the same layer on the substrate of the display 100
as the layer on which scan lines, data lines, and transistors
are formed. Further, the select and emit scan drivers 200 and
300 and/or the data driver 400 can be installed in a chip
format on a tape carrier package (TCP), a flexible printed
circuit (FPC), or a tape automatic bonding unit (TAB)
coupled to the select and emit scan drivers 200 and 300
and/or the data driver 400.

[0037] One field is divided into three subfields and then
driven, and red, green, and blue data are written on the three
subfields to emit light in the first exemplary embodiment.
For this purpose, the select scan driver 200 sequentially
transmits select signals to the select scan lines S1 to Sn for
each subfield, the emit scan driver 300 applies emit signals
to the emit scan lines E1 to En so that the organic EL element
for each color may emit light in a subfield, and the data
driver 400 applies data signals respectively corresponding to
the red, green, and blue organic EL elements to the data lines
D1 to Dm.

[0038] A detailed operation of the organic EL display
according to a first exemplary embodiment will be described
with reference to FIGS. 3 and 4.
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[0039] FIG. 3 shows a circuit diagram of a pixel 110' in
the organic EL display according to the first exemplary
embodiment of the present invention, and FIG. 4 shows a
signal timing diagram of the organic EL display according to
the first exemplary embodiment of the present invention.
The pixel 110", for example, can be used as the pixel 110 of
FIGS. 1 and 2. In detail, FIG. 3 shows a voltage pro-
grammed pixel coupled to the select scan line S1 of the first
row and the data line D1 of the first column. The pixel 110’
includes p-channel transistors. No other pixels will be
described in reference to the first exemplary embodiment
since the pixels of first exemplary embodiment have sub-
stantially the same structure as that shown in FIG. 3.

[0040] As shown in FIG. 3, the pixel circuit 110" accord-
ing to the first exemplary embodiment includes a driver 111'
and organic EL elements OLEDr, OLEDg, and OLEDb. The
driver 111" includes a driving transistor M1, a switching
transistor M2, and emitting transistors M35, M3g, and M3b
for controlling light emission of the organic EL elements
OLEDr, OLEDg, and OLEDb. One emit scan line El
includes three emit signal lines E1x Elg, and E1b, and while
not illustrated in FIG. 3, other emit scan lines E2 to En
respectively include three emit signal lines E2r to Enr, E2g
to Eng, and E2b to Enb. The emitting transistors M3z, M3b,
and M3b and the emit signal lines El7, E1lg, and E1b form
a switch for selectively transmitting the current provided by
the driving transistor M1 to the organic EL elements OLED,
OLEDg, and OLEDbD.

[0041] In detail, the switching transistor M2 having a gate
coupled to the select scan line S1 and a source coupled to the
data line D1 transmits the data voltage provided by the data
line D1 in response to the select signal provided by the select
scan line S1. The driving transistor 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 C1 is coupled between a source and a
gate of the driving transistor M1. The driving transistor M1
has a drain coupled to sources of the emit transistors M3,
M3g, and M3b, and gates of the emit transistors M37 M3g,
and M3b are coupled to the emit signal lines Elx, Elg, and
E1b, respectively. Drains of the emit transistors M3r M3g,
and M3b are coupled, respectively, to anodes of the organic
EL elements OLEDr, OLEDg, and OLEDb, and a power
supply voltage VSS is applied to cathodes of the organic EL
elements OLEDr, OLEDg, and OLEDb. The power supply
voltage VSS in the first exemplary embodiment can be a
negative voltage or a ground voltage.

[0042] The switching transistor M2 transmits the data
voltage provided by the data line D1 to the gate of the
driving transistor M1 in response to a low-level select signal
provided by the select scan line S1, and the voltage which
corresponds to a difference between the data voltage trans-
mitted to the gate of the transistor M1 and the power supply
voltage VDD is stored in the capacitor C1. When the
emitting transistor M3r is turned on in response to a low-
level emit signal provided by the emit signal line El7, the
current which corresponds to the voltage stored in the
capacitor C1 is transmitted to the red organic EL element
OLEDr from the driving transistor M1 to emit light. In a like
manner, when the emitting transistor M3g is turned on in
response to a low-level emit signal provided by the emit
signal line E1g, the current which corresponds to the voltage
stored in the capacitor C1 is transmitted to the green organic
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EL element OLEDg from the driving transistor M1 to emit
light. Further, when the emitting transistor M3b is turned on
in response to a low-level emit signal provided by the emit
signal line E1b, the current which corresponds to the voltage
stored in the capacitor C1 is transmitted to the blue organic
EL element OLEDD from the driving transistor M1 to emit
light. Three emit signals applied to the three emit signal lines
respectively have low-level periods without repetition dur-
ing one field so that one pixel can display red, green, and
blue.

[0043] An organic EL display driving method will be
described in detail with reference to FIG. 4. Referring to
FIG. 4, one field 1TV includes three subfields 1SF, 2SF, and
3SE, and signals for driving the red, green, and blue organic
EL elements are applied to the subfields1SF, 2SF, and 3SF,
periods of which are the same.

[0044] In the subfield 1SF, when a low-level select signal
is applied to the select scan line S1 on the first row, data
voltages of R corresponding to red of the pixels on the first
row are applied, respectively, to the data lines D1 to Dm, and
a low-level emit signal is applied to the emit signal line Elr
on the first row. The corresponding one of the data voltages
of R is applied to the capacitor C1 through the switching
transistor M2 of each pixel on the first row, and a voltage
corresponding to the corresponding one of the data voltages
of R is charged in the capacitor C1. The emitting transistor
M3r of the pixel on the first row is turned on, and a current
corresponding to a gate-source voltage stored in the capaci-
tor C1 is transmitted to the red organic EL element OLEDr
from the driving transistor M1 to thus emit light.

[0045] Next, when a low-level select signal is applied to
the select scan line S2 on the second row, the data voltages
of R corresponding to the red of pixels of the second row are
applied, respectively, to the data lines D1 to Dm, a low-level
emit signal is applied to the emit signal line E2r of the
second row, and a current corresponding to the correspond-
ing one of the data voltages of R provided by a correspond-
ing one of the data lines D1 to Dm is supplied to the red
organic EL element OLEDg of each pixel on the second row
to thus emit light.

[0046] Then the data voltages are sequentially applied to
pixels of from the third to (n-1)th rows to emit the red
organic EL element OLEDr. When a low-level select signal
is applied to the select scan line Sn on the nth row, the data
voltages of R corresponding to the red of the pixels of the nth
row are applied to the data lines D1 to Dm, and a low-level
emit signal is applied to the emit signal line Enr of the nth
row. A current corresponding to a corresponding one of the
data voltages of R provided by the data lines D1 to Dm is
accordingly supplied to the red organic EL element OLEDr
of each pixel on the nth row to thus emit light.

[0047] As aresult, the data voltages of R corresponding to
red are applied to the respective pixels formed on the display
panel 100 during the subfield 1SF. The emit signals applied
to the emit signal lines E1r to Enr are maintained at the low
level for a predetermined time, and the organic EL element
OLEDr coupled to the emitting transistor M3r to which the
corresponding emit signal is applied during the emit signal
is at the low level consecutively emits light. This period is
illustrated to correspond to the subfield 1SF in FIG. 4. That
is, the red organic EL element OLEDr for each pixel emits
light with brightness which corresponds to the data voltage
applied during the period which corresponds to the subfield.
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[0048] In the subfield 2SF, in a like manner as the subfield
1SFE, a low-level select signal is sequentially applied to the
select scan lines S1 to Sn of from the first to the nth rows,
and when the select signal is applied to the respective select
scan lines SI to Sn, data voltages of G corresponding to
green of pixels of the corresponding rows are applied,
respectively, to the data lines D1 to Dm. A low-level emit
signal is sequentially applied to the emit signal line E1g to
Eng in synchronization with sequentially applying the low-
level select signal to the select scan lines S1 to Sn. A current
corresponding to the applied data voltage is transmitted to
the green organic EL element OLEDg through the emitting
transistor M3g in each pixel to emit light.

[0049] In the subfield 3SF, in a like manner as the subfield
2SF, a low-level select signal is sequentially applied to the
select scan lines S1 to Sn of from the first to the nth rows,
and when the select signal is applied to the respective select
scan lines S1 to Sn, data voltages of B corresponding to blue
of pixels of the corresponding rows are applied, respectively,
to the data lines D1 to Dm. A low-level emit signal is
sequentially applied to the emit signal lines E15 to Enb in
synchronization with sequentially applying the low-level
select signal to the select scan lines S1 to Sn. A current
corresponding to the applied data voltage of B is transmitted
to the blue organic EL element OLEDDb through the emitting
transistor M3b in each pixel to emit light.

[0050] As described above, one field is divided into three
subfields, and the subfields are sequentially driven in the
organic EL display driving method according to the first
exemplary embodiment. One color organic EL element of
one pixel in each subfield emits light, and the organic EL
elements of three colors (red, green, and blue) sequentially
emit light through three subfields to thus represent colors.

[0051] The signal timing diagram of FIG. 4 illustrates that
the organic EL display is driven from the single scan method
to the progressive scan method. In addition, the organic EL
display can be driven using a dual scan method, an inter-
laced scan method, and other scan methods without being
restricted to them.

[0052] Also, the red, green, and blue organic EL elements
have been described to emit light during the same period
according to the first exemplary embodiment, but the white
balance can be incorrect because of different efficiency of
the organic EL elements of respective colors when they emit
light during the same period. In this case, the emit periods
of the organic EL elements of respective colors are to be
modified, which will be described with reference to FIG. 5.

[0053] FIG. 5 shows a signal timing diagram of the
organic EL display according to a second exemplary
embodiment of the present invention.

[0054] As shown in FIG. 5 differing from FIG. 4, low-
level periods of emit signals applied to the emit signal lines
Elr to Enr corresponding to red, emit signals applied to the
emit signal lines Elg to Eng corresponding to green, and
emit signals applied to the emit signal lines E15 to Enb
corresponding to blue are different from each other. As
described above, the emit periods of the organic EL elements
depend on low-level periods of the emit signals applied to
the gates of the emitting transistors M37, M3g, and M3b
coupled to the corresponding organic EL elements, and
hence, emit times of the respective organic EL elements can
be varied by providing different low-level periods of emit
signals.
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[0055] For example in FIG. 5, low-level periods of emit
signals applied to the emit signal lines E1r to Enr coupled to
the gate of the transistor M3r coupled to the red organic EL
element OLEDr are established to be the longest, and
low-level periods of emit signals applied to the emit signal
lines E1b to Enb coupled to the gate of the transistor M3b
coupled to the blue organic EL element OLEDD are estab-
lished to be the shortest. An emit time of the red organic EL
element OLEDr is lengthened, and an emit time of the blue
organic EL element OLEDb is shortened. The white balance
is controlled well through the above-noted process when the
emit efficiency of the red organic EL element OLEDr is the
worst and the emit efficiency of the blue organic EL element
OLEDD is the best.

[0056] The colors are controlled to emit light in the order
of red, green, and blue in FIGS. 4 and 5, and they can emit
light in other orders. Also, it is possible to divide a field into
four subfields rather than three subfields and control the
fourth subfield to drive an organic EL element of one color
to emit light, or drive organic EL elements of two or more
colors concurrently. Further, it is possible to add an organic
EL element for displaying white in addition to the three
organic EL elements, and either drive the white organic EL
element during a subfield or drive four-color organic EL
elements respectively during four subfields.

[0057] Also, referring to FIGS. 4 and 5, the sclect signal
has been illustrated to be low-level and the emit signal has
been illustrated to be concurrently low-level in one pixel.
Alternatively, the emit signal can be low-level after the
select signal is switched to high-level from low-level. That
is, referring to FIG. 6, the select signal becomes high-level
and the emit signal applied to the emit signal lines E1z, Elg,
and E1b becomes low-level after the select signal applied to
the select scan line S1 changes from low-level to high-level
and a voltage which corresponds to the data voltage pro-
vided by the data lines D1 to Dm is programmed to the
capacitor C1 of each pixel according to the third exemplary
embodiment. As a result, the organic EL elements are
prevented from emitting light while the data are pro-
grammed.

[0058] P-channel transistors have been applied to the
pixels according to the first to third exemplary embodi-
ments, and n-channel transistors, combinations of p-channel
and n-channel transistors, and other switches having similar
functions as the p-channel and n-channel transistors can also
be used in addition to the p-channel transistors.

[0059] The emitting transistors M3r, M3g, and M3b have
been driven by individual emit signal lines in the first to third
exemplary embodiments. That is, three emit signal lines
have been used for each pixel. Differing from this, all three
of the pixels can be driven using only two emit signal lines,
which will now be described with reference to FIGS. 7 and
8.

[0060] FIG. 7 shows a circuit diagram of a pixel 110" in
the organic EL display according to a fourth exemplary
embodiment of the present invention, and FIG. 8 shows a
signal timing diagram of the organic EL display according to
the fourth exemplary embodiment of the present invention.
In detail, FIG. 7 illustrates a voltage programming pixel
110" coupled to the select scan line S1 of the first row and
the data line D1 of the first column. The pixel 110", for
example, can be used as the pixel 110 of FIGS. 1 and 2.
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[0061] Referring to FIG. 7, differing from the pixel circuit
of FIG. 3, the pixel circuit according to the fourth exemplary
embodiment has two emitting transistors for each color’s
organic EL element, and the emitting transistors are driven
by two emit signal lines. An emit scan line E1 includes two
emit signal lines E11 and E12, and other emit scan lines E2
to En have two emit signal lines E21 to Enl and E22 to En2,
respectively.

[0062] In detail, a p-channel emitting transistor M31r and
an n-channel emitting transistor M32r are coupled in series
between a drain of the driving transistor M1 and a red
organic EL element OLEDr, an n-channel emitting transistor
M31g and a p-channel emitting transistor M32g are coupled
in series between the drain of the driving transistor M1 and
a green organic EL element OLEDg, and n-channel emitting
transistors M31b and M32b are coupled in series between
the drain of the driving transistor M1 and a blue organic EL
element OLEDb. Gates of the emitting transistors M31z,
M31g and M31b are coupled in common to the emit signal
line E11, and gates of the emitting transistors M32;, M32g,
and M32b are coupled in common to the emit signal line
E12.

[0063] Accordingly, the current is supplied to the red
organic EL element OLEDr when an emit signal applied to
the emit signal line E11 is low-level and an emit signal
applied to the emit signal line E12 is high-level, the current
is supplied to the green organic EL element OLEDg when an
emit signal applied to the emit signal line E11 is high-level
and an emit signal applied to the emit signal line E12 is
low-level, and the current is supplied to the blue organic EL
element OLEDb when both the emit signals applied to the
emit signal lines E11 and E12 are high-level. That is, when
the emit signals are supplied in the three subfields according
to the above-described method, the red, green, and blue
organic EL elements are sequentially driven with two emit
signals according to the signal timing of FIG. 8.

[0064] An organic EL display driving method according to
the fourth exemplary embodiment of the present invention
will be described with reference to FIG. 8. One field (1TV)
includes three subfields 1SF, 2SF, and 3SF, and signals for
driving red, green, and blue organic EL elements of each
pixel are applied to the subfields 1SF, 2SF, and 3SF in a like
manner as FIG. 4.

[0065] Referring to FIG. 8, emit signals applied to the
emit signal lines E11 to Enl have the same timing as that
applied to the emit signal lines El7 to Enr of FIG. 4, and
emit signals applied to the emit signal lines E12 to En2 have
the same timing as that applied to the emit signal lines Elg
to Eng of FIG. 4.

[0066] In the subfield 1SF, since the emit signal applied to
the emit signal line E11 is low-level and the emit signal
applied to the emit signal line E12 is high-level, the emitting
transistors M317 and M32r are turned on, and hence, the
current is supplied to the red organic EL element OLEDr to
emit light. However, no current is supplied to the green and
blue organic EL elements OLEDg and OLEDb since the
n-channel transistors M31g and M3b coupled to the emit
signal line E11 are turned off.

[0067] In the subfield 2SF, since the emit signal applied to
the emit signal line Ell is high-level and the emit signal
applied to the emit signal line E12 is low-level, the emitting
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transistors M31g and M32g are turned on, and hence, the
current is supplied to the green organic EL element OLEDg
to emit light. However, no current is supplied to the red and
blue organic EL elements OLEDr and OLEDb since the
n-channel transistors M32r and M32b coupled to the emit
signal line E12 are turned off.

[0068] In the subfield 3SF, since the emit signals applied
to the emit signal lines El 1 and E12 are high-level, the
emitting transistors M31b and M32b are turned on, and
hence, the current is supplied to the blue organic EL element
OLEDD to emit light. However, no current is supplied to the
red and green organic EL elements OLEDr and OLEDg
since the p-channel transistors M31r and M32g respectively
coupled to the emit signal lines E11 and E12 are turned off.

[0069] Therefore, the three-colored organic EL elements
are controlled by using two emit signal lines in the fourth
exemplary embodiment. The transistors M31r and M32g are
p-channel transistors and the transistors M32x, M31g, M31b,
and M32b are n-channel transistors in FIGS. 7 and 8. In
other embodiments, conductivity types of these transistors
can be combined in different manners when the transistors
are controllable in a manner similar to that illustrated by the
timing diagram of FIG. 8. Also, the timing diagrams similar
to those of second and third exemplary embodiments in
FIGS. 5 and 6 can be used with the pixel circuit 110" of
FIG. 7 according to the fourth exemplary embodiment.

[0070] The voltage programming pixel circuit using
switching transistors and driving transistors has been
described in the first to fourth exemplary embodiments, and
a voltage programming pixel circuit using transistors for
compensating for threshold voltages of the driving transis-
tors or transistors for compensating for voltage dropping as
well as the switching transistors and driving transistors is
applicable. Also, the present invention is applicable to
current programming pixel circuits when the driving wave-
form described with reference to FIG. 5, that is, the driving
waveform in which the emit signal is high-level while the
select signal is low-level.

[0071] The organic EL elements sequentially emit light of
one color in one subfield, and other organic EL elements
sequentially emit light of other colors in the next subfield in
the first to fourth exemplary embodiments. The color emit-
ted at upper rows of the display panel is different from the
color emitted at lower rows thereof at an instance during the
above-noted driving. Referring to FIG. 4, the red organic EL
elements emit light in the upper region of the display area
and the blue organic EL elements emit light in the lower
region of the display area in the temporally middle part of
one subfield 1SF. When the organic EL display is shaken in
this instance, red areas and blue areas may look separated,
which is generally referred to as a color separation phenom-
enon.

[0072] An exemplary embodiment for eliminating or
reducing the color separation phenomenon will now be
described with reference to FIGS. 9 and 10.

[0073] FIG. 9 is a circuit diagram of a number of pixels
of a display 200 in an organic EL display according to a fifth
exemplary embodiment of the present invention, and FIG.
10 is a signal timing diagram of the organic EL display
according to the fifth exemplary embodiment of the present
invention. By way of example, the display 200 can be used

Sep. 15, 2005

in the organic EL display of FIG. 1 instead of the display
100 to realize an organic EL display according to the fifth
exemplary embodiment. The display 200 has a pattern in
which nine pixel circuits formed by three rows and three
columns are repeated. FIG. 9 illustrates only a portion of the
display 200, in which nine pixel circuits are formed at
regions defined by first to third rows S1 to S3 and first to
third columns D1 to D3.

[0074] Referring to FIG. 9, in the three pixel circuits
coupled to the scan line S1 on the first row, gates of a
transistor M3r of the pixel circuit coupled to the data line
D1, a transistor M3g of the pixel circuit coupled to the data
line D2, and a transistor M3b of the pixel circuit coupled to
the data line D3 are coupled to an emit signal line Elx In a
like manner, gates of a transistor M3g of the pixel circuit
coupled to the data line D1, a transistor M3b of the pixel
circuit coupled to the data line D2, and a transistor M3r of
the pixel circuit coupled to the data line D3 are coupled to
an emit signal line Elg. Also, gates of a transistor M3b of
the pixel circuit coupled to the data line D1, a transistor M3r
of the pixel circuit coupled to the data line D2, and a
transistor M3g of the pixel circuit coupled to the data line D3
are coupled to an emit signal line E1b.

[0075] 1In the three pixel circuits coupled to the scan line
S2 on the second row, gates of a transistor M3g of the pixel
circuit coupled to the data line D1, a transistor M3b of the
pixel circuit coupled to the data line D2, and a transistor M3r
of the pixel circuit coupled to the data line D3 are coupled
to an emit signal line E2r In a like manner, gates of a
transistor M3b of the pixel circuit coupled to the data line
D1, a transistor M3r of the pixel circuit coupled to the data
line D2, and a transistor M3g of the pixel circuit coupled to
the data line D3 are coupled to an emit signal line E2g. Also,
gates of a transistor M3r of the pixel circuit coupled to the
data line D1, a transistor M3g of the pixel circuit coupled to
the data line D2, and a transistor M3b of the pixel circuit
coupled to the data line D3 are coupled to an emit signal line
E2b.

[0076] In the three pixel circuits coupled to the scan line
S3 on the third row, gates of a transistor M3b of the pixel
circuit coupled to the data line D1, a transistor M3r of the
pixel circuit coupled to the data line D2, and a transistor
M3g of the pixel circuit coupled to the data line D3 are
coupled to an emit signal line E3r. In a like manner, gates of
a transistor M3r of the pixel circuit coupled to the data line
D1, a transistor M3g of the pixel circuit coupled to the data
line D2, and a transistor M3b of the pixel circuit coupled to
the data line D3 are coupled to an emit signal line E3g. Also,
gates of a transistor M3g of the pixel circuit coupled to the
data line D1, a transistor M3b of the pixel circuit coupled to
the data line D2, and a transistor M3r of the pixel circuit
coupled to the data line D3 are coupled to an emit signal line
E3b.

[0077] Accordingly, a pixel circuit coupled to a scan line
S(3i-2) of the (3i-2)th row (where ‘i’ is an integer less than
‘n/3” when assuming that ‘n’ is a multiple of 3) and a (3j-2)th
data line D(3j-2) (where j” is an integer less than ‘m/3’ when
assuming that ‘m’ is a multiple of 3) has the same coupling
relation as that of a pixel circuit coupled to the scan line S1
and the data line D1, a pixel circuit coupled to the scan line
S(3i-2) and a (3j-1)th data line D(3j-1) has the same cou-
pling relation as that of a pixel circuit coupled to the scan
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line S1 and the data line D2, and a pixel circuit coupled to
the scan line S(3i-2) and a (3j)th data line D(3f) has the same
coupling relation as that of a pixel circuit coupled to the scan
line S1 and the data line D3. Also, a pixel circuit coupled to
the scan line S(3i-1) of the (3i-1)th row and the data line
D(3j-2) has the same coupling relation as that of a pixel
circuit coupled to the scan line S2 and the data line D1, a
pixel circuit coupled to the scan line S(3i-1) and the data line
D(3j-1) has the same coupling relation as that of a pixel
circuit coupled to the scan line S2 and the data line D2, and
a pixel circuit coupled to the scan line S(3i-1) and the data
line D(3j) has the same coupling relation as that of a pixel
circuit coupled to the scan line S2 and the data line D3. In
a like manner, a pixel circuit coupled to the scan line S(3f)
of the (3)th row and the data line D(3j-2) has the same
coupling relation as that of a pixel circuit coupled to the scan
line S3 and the data line D1, a pixel circuit coupled to the
scan line S(37) and the data line D(3j-1) has the same
coupling relation as that of a pixel circuit coupled to the scan
line S3 and the data line D2, and a pixel circuit coupled to
the scan line S(3{) and the data line D(3j) has the same
coupling relation as that of a pixel circuit coupled to the scan
line S3 and the data line D3.

[0078] Referring to FIG. 10, in a subfield 1SF, when a
select signal is applied to the scan line S1 of the first row,
data voltages of R, G, and B corresponding to the red, green,
and blue organic EL elements OLEDr, OLEDg, and OLEDb
are respectively applied to the (3j-2)th data lines D1, D4, .
.., Dm-2, the (3j-1)th data lines D2, DS, Dm-1, and the
(3/)th data lines D3, D6, . . ., Dm, and an emit signal is
applied to the emit signal line E17 so that the red, green, and
blue organic EL elements OLEDr, OLEDg, and OLEDb
emit light in the three pixel circuits which are adjacent in the
row direction.

[0079] When a select signal is applied to the scan line S2
of the second row, data voltages of G, B, and R correspond-
ing to the green, blue, and red organic EL elements OLEDg,
OLEDDb, and OLEDr are respectively applied to the (3j-2)th
data lines D1, D4, . . ., Dm-2, the (3j-1)th data lines D2, D5,
..., Dm-1, and the (3j)th data lines D3, D6, . . ., Dm, and
an emit signal is applied to the emit signal line E2r so that
the green, blue, and red organic EL elements OLEDg,
OLEDb, and OLEDr emit light in the three pixel circuits
which are adjacent in the row direction.

[0080] When a select signal is applied to the scan line S3
of the third row, data voltages of B, R, and G corresponding
to the blue, red, and green organic EL elements OLEDD,
OLEDr, and OLEDg are respectively applied to the (3j-2)th
data lines D1, D4, . .., Dm-2, the (3j-1)th data lines D2, D5,
..., Dm-1, and the (3j)th data lines D3, D6, . . ., Dm, and
an emit signal is applied to the emit signal line E3r so that
the blue, red, and green organic EL elements OLEDD,
OLEDr, and OLEDg emit light in the three pixel circuits
which are adjacent in the row direction.

[0081] In alike manner, in the subfield 1SF, when a select
signal is applied to the (3i-2)th scan lines S1, S4, . . ., Sn-2,
data voltages of R, G, and B corresponding to the red, green,
and blue organic EL elements OLEDr, OLEDg, and OLEDb
are respectively applied to the (3j-2)th data lines D1, D4, .
.., Dm-2, the (3j-1)th data lines D2, D5, . . . , Dm-1, and
the (3j)th data lines D3, D6, . . ., Dm so that the red, green,
and blue organic EL elements OLEDr, OLEDg, and OLEDb
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emit light in the three pixel circuits which are adjacent in the
row direction. When a select signal is applied to the (3i-1)th
scan lines S2, S5, . . ., Sn-1, data voltages of G, B, and R
corresponding to the green, blue, and red organic EL ele-
ments OLEDg, OLEDb, and OLEDr are respectively
applied to the (3j-2)th data lines D1, D4, . . . , Dm-2, the
(3j-1)th data lines D2, D5, . . ., Dm-1, and the (3/)th data
lines D3, D6, . . ., Dm so that the green, blue, and red
organic EL elements OLEDg, OLEDb, and OLEDr emit
light in the three pixel circuits which are adjacent in the row
direction. Also, when a select signal is applied to the (37)th
scan lines S3, S6, . . ., Sn, data voltages of B, R, and G
corresponding to the blue, red, and green organic EL ele-
ments OLEDb, OLEDr, and OLEDg are respectively
applied to the (3j-2)th data lines D1, D4, . . . , Dm-2, the
(3j-1)th data lines D2, DS, . . ., Dm-1, and the (3f)th data
lines D3, D6, . . ., Dm so that the blue, red, and green
organic EL elements OLEDb, OLEDr, and OLEDg emit
light in the three pixel circuits which are adjacent in the row
direction.

[0082] In a subsequent subfield 2SF, when a select signal
is applied to the scan line S1, data voltages of G, B, and R
corresponding to the green, blue, and red organic EL ele-
ments OLEDg, OLEDb, and OLEDr are respectively
applied to the data lines D1, D4, . . ., Dm-2, the data lines
D2,D5, ..., Dm-1, and the data lines D3, D6, . . ., Dm,
and an emit signal is applied to the emit signal line E1g so
that the green, blue, and red organic EL elements OLEDg,
OLEDb, and OLEDr emit light in the three pixel circuits
which are adjacent in the row direction.

[0083] When a select signal is applied to the scan line S2,
data voltages of B, R, and G, corresponding to the blue, red,
and green organic EL elements OLEDb, OLEDr, and
OLEDg are respectively applied to the data lines D1, D4, .
.., Dm-2, the data lines D2, D5, . . ., Dm-1, and the data
lines D3, D6, . . ., Dm, and an emit signal is applied to the
emit signal line E2g so that the blue, red, and green organic
EL elements OLEDb, OLEDr, and OLEDg emit light in the
three pixel circuits which are adjacent in the row direction.

[0084] When a select signal is applied to the scan line S3,
data voltages of R, G, and B corresponding to the red, green,
and blue organic EL elements OLEDr, OLEDg, and OLEDb
are respectively applied to the data lines D1, D4, ..., Dm-2,
the data lines D2, D5, . . ., Dm-1, and the data lines D3, D6,
..., Dm, and an emit signal is applied to the emit signal line
E3g so that the red, green, and blue organic EL elements
OLEDr, OLEDg, and OLEDb emit light in the three pixel
circuits which are adjacent in the row direction.

[0085] In alike manner, in the subfield 2SF, when a select
signal is applied to the (3i-2)th scan lines S1, S4, . . ., Sn-2,
data voltages of G, B, and R corresponding to the green,
blue, and red organic EL elements OLEDg, OLEDb, and
OLEDr are respectively applied to the (3j-2)th data lines D1,
D4, ..., Dm-2, the (3j-1)th data lines D2, D5, . . ., Dm-1,
and the (3j)th data lines D3, D6, . . ., Dm so that the green,
blue, and red organic EL elements OLEDg, OLEDb, and
OLEDr emit light in the three pixel circuits which are
adjacent in the row direction. When a select signal is applied
to the (3i-1)th scan lines S2, S5, . . ., Sn-1, data voltages of
B, R, and G corresponding to the blue, red, and green
organic EL elements OLEDb, OLEDr, and OLEDg are
respectively applied to the (3j-2)th data lines D1, D4, . . .,
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Dm-2, the (3j-1)th data lines D2, D5, . . ., Dm-1, and the
(3j)th data lines D3, D6, . . ., Dm so that the blue, red, and
green organic EL elements OLEDb, OLEDr, and OLEDg
emit light in the three pixel circuits which are adjacent in the
row direction. Also, when a select signal is applied to the
(3i)th scan lines 83, S6, . . ., Sn, data voltages of R, G, and
B corresponding to the red, green, and blue organic EL
elements OLEDr, OLEDg, and OLEDD are respectively
applied to the (3j-2)th data lines D1, D4, . . ., Dm-2, the
(3j-1)th data lines D2, DS, . . ., Dm-1, and the (3{)th data
lines D3, D6, . . . , Dm so that the red, green, and blue
organic EL elements OLEDr, OLEDg, and OLEDb emit
light in the three pixel circuits which are adjacent in the row
direction.

[0086] In asubsequent subfield 3SF, when a select signal
is applied to the scan line S1, data voltages of B, R, and G
corresponding to the blue, red, and green organic EL ele-
ments OLEDb, OLEDr, and OLEDg are respectively
applied to the (3j-2)th data lines D1, D4, . . ., Dm-2, the
(3j-Dth data lines D2, D5, . . ., Dm-1, and the (3/)th data
lines D3, D6, . . ., Dm, and an emit signal is applied to the
emit signal line E1b so that the blue, red, and green organic
EL elements OLEDb, OLEDr, and OLEDg emit light in the
three pixel circuits which are adjacent in the row direction.

[0087] When a select signal is applied to the scan line S2,
data voltages of R, G, and B corresponding to the red, green,
and blue organic EL elements OLEDr, OLEDg, and OLEDb
are respectively applied to the (3j-2)th data lines D1, D4, .
.., Dm-2, the (3j-1)th data lines D2, D5, . . ., Dm-1, and
the (3)th data lines D3, D6, . . ., Dm, and an emit signal is
applied to the emit signal line E2b so that the red, green, and
blue organic EL elements OLEDr, OLEDg, and OLEDb
emit light in the three pixel circuits which are adjacent in the
row direction.

[0088] When a select signal is applied to the scan line S3,
data voltages of G, B, and R corresponding to the green,
blue, and red organic EL elements OLEDg, OLEDbD, and
OLEDr are respectively applied to the (3j-2)th data lines D1,
D4, ..., Dm-2, the (3j-1)th data lines D2, D5, .. ., Dm-1,
and the (3j)th data lines D3, D6, . . ., Dm, and an emit signal
is applied to the emit signal line E3g so that the green, blue,
and red organic EL elements OLEDg, OLEDD, and OLEDr
emit light in the three pixel circuits which are adjacent in the
row direction.

[0089] In alike manner, in the subfield 3SF, when a select
signal is applied to the (3i-2)th scan lines S1, S4, . . ., Sn-2,
data voltages of B, R, and G corresponding to the blue, red,
and green organic EL elements OLEDb, OLEDr, and
OLEDg are respectively applied to the (3j-2)th data lines
D1, D4, . . ., Dm-2, the (3j-D)th data lines D2, D5, . . .,
Dm-1, and the (3j)th data lines D3, D6, . . . , Dm so that the
blue, red, and green organic EL elements OLEDb, OLEDr,
and OLEDg emit light in the three pixel circuits which are
adjacent in the row direction. When a select signal is applied
to the (3i-1)th scan lines S2, S5, . . ., Sn-1, data voltages of
R, G, and B corresponding to the red, green, and blue
organic EL elements OLEDr, OLEDg, and OLEDb are
respectively applied to the (3j-2)th data lines D1, D4, . . .,
Dm-2, the (3j-1)th data lines D2, D5, . . ., Dm-1, and the
(3/)th data lines D3, D6, . . ., Dm so that the red, green, and
blue organic EL elements OLEDr, OLEDg, and OLEDb
emit light in the three pixel circuits which are adjacent in the
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row direction. Also, when a select signal is applied to the
(30)th scan lines S3, S6, . . ., Sn, data voltages of G, B, and
R corresponding to the green, blue, and red organic EL
elements OLEDg, OLEDb, and OLEDr are respectively
applied to the (3j-2)th data lines D1, D4, . . ., Dm-2, the
(3j-1)th data lines D2, DS, . . ., Dm-1, and the (3f)th data
lines D3, D6, . . ., Dm so that the green, blue, and red
organic EL elements OLEDg, OLEDb, and OLEDr emit
light in the three pixel circuits which are adjacent in the row
direction.

[0090] Therefore, three colors are mixed and emitted in
the pixel circuits provided on the same row in one subfield,
and three colors are mixed and emitted in the pixel circuits
provided on the same column. That is, a plurality of pixel
circuits which respectively emit red, green, and blue light on
the total screen are provided in one subfield, and one pixel
circuit emits different colors for each subfield so that the red,
green, and blue are emitted in one field. As a result, since the
three colors are mixed and emitted in the row direction and
the column direction, the color separation phenomenon
which may be caused because of different colors on the
upper region and lower region of the screen is reduced or
eliminated.

[0091] While each row has a different color emitted in the
fifth exemplary embodiment, without being restricted to this,
it is possible to combine a plurality of rows into a group, and
control each group to emit a different color. Also, while the
emit elements of three colors have been described in the
exemplary embodiments, the principles of the present inven-
tion are applicable to and the scope of the present invention
includes pixel circuits having emit elements of two or more
than three colors. These additional embodiments will not be
described since those skilled in the art would understand
them from the above-noted descriptions.

[0092] Further, while the colors are mixed and emitted in
the row direction and the column direction in the fifth
exemplary embodiment, it is also possible to emit light with
the same color in the column direction and emit light with
mixed colors in the row direction.

[0093] According to the exemplary embodiments of the
present invention, the configuration of elements used within
the pixels and the wiring design for transmitting the current,
voltages, and signals are simplified since the emit elements
of various colors on one pixel can be driven by common
driving and switching transistors and capacitors, thereby
improving the aperture ratio in the pixel. Further, the color
separation phenomenon is reduced or eliminated by emitting
different colors for the respective rows in one subfield.

[0094] While this invention has been described in connec-
tion with certain exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover
various modifications and equivalent arrangements included
within the spirit and scope of the appended claims.

What is claimed is:
1. A display device comprising:

a plurality of pixels arranged in rows and columns for
displaying an image during a field having a plurality of
subfields, each of the pixels comprising a plurality of
light emitting elements having different colors;
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a plurality of select lines coupled to the pixels for apply-
ing a plurality of select signals, each of the select lines
being coupled to a corresponding one of the rows of
pixels to apply a corresponding one of the select signals
thereto, wherein the sclect signals sequentially select
the rows of pixels during each of the plurality of
subfields; and

a plurality of data lines for applying data signals to the
pixels for the pixels on the same one of the rows to start
emitting different color lights in each of the plurality of
subfields, wherein, in one of the subfields, at least one
of the pixels starts emitting light having a color which
is different from a color of a light it starts emitting in
another one of the subficlds.

2. The display device of claim 1, wherein each of the light
emitting elements emits red, green or blue light, and wherein
the pixels on the same one of the rows concurrently start
emitting the red, green and blue lights in each of the plurality
of subfields.

3. The display device of claim 2, wherein the pixels on the
same one of the columns sequentially start emitting the red,
green and blue lights in each of the plurality of subfields.

4. The display device of claim 1, wherein white balance
of the image is controlled by making emit periods of the
light emitting elements having different colors to be differ-
ent.

5. The display device of claim 1, further comprising a
plurality of emit lines coupled to the rows of pixels for
applying emit signals thereto, wherein a number of the emit
lines coupled to each of the rows of pixels is the same as a
number of the light emitting elements in each of the pixels.

6. The display device of claim 1, further comprising a
plurality of emit lines coupled to the rows of pixels for
applying emit signals thereto, wherein a number of the emit
lines coupled to each of the rows of pixels is less than a
number of the light emitting elements in each of the pixels
by at least one.

7. A display device including a plurality of scan lines
including a first scan line and a second scan line for applying
select signals, a plurality of data lines including a first data
line and a second data line for applying data signals for
displaying an image during a field having a plurality of
subfields, and a plurality of pixel circuits coupled to the scan
lines and the data lines,

wherein each of the pixel circuits comprises:

at least two emit elements for emitting light having
different colors, wherein each of the emit elements
emits light responsive to an applied current;

a capacitor for storing a voltage corresponding to one of
the data signals applied in response to one of the select
signals; and

a driving transistor for outputting the applied current
corresponding to the voltage stored in the capacitor,
and

wherein, in a first one of the subfields, one of the emit
elements of a first color starts emitting light in a first
pixel circuit of the pixel circuits, which is coupled to
the first scan line and the first data line, one of the emit
elements of a color which is different from the first
color starts emitting light in a second pixel circuit of the
pixel circuits, which is coupled to the first scan line and
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the second data line, one of the emit elements of a
second color starts emitting light in a third pixel circuit
of the pixel circuits, which is coupled to the second
scan line and the first data line, and one of the emit
elements of a color which is different from the second
color starts emitting light in a fourth pixel circuit of the
pixel circuits, which is coupled to the second scan line
and the second data line.

8. The display device of claim 7, wherein each of the pixel
circuits further comprises a switching transistor for applying
one of the data signals provided by one of the data lines to
the capacitor in response to one of the select signals pro-
vided by one of the scan lines.

9. The display device of claim 8, wherein each of the pixel
circuits further comprises at least two emitting transistors
coupled between the driving transistor and the emit ele-
ments, and one of the emit elements emits light in response
to an operation of the emitting transistors.

10. The display device of claim 9, further comprising at
least two emit signal lines which are respectively coupled to
gates of the emitting transistors and apply control signals for
controlling the operation of the emitting transistors, wherein
one of the emitting transistors is turned on by one of the
control signals applied through the emit signal lines and the
applied current is applied to one of the emit elements from
the driving transistor.

11. The display device of claim 7, wherein, in a second
one of the subfields, one of the emit elements of a third color
which is different from the first color starts emitting light in
the first pixel circuit, one of the emit elements of a color
which is different from the third color starts emitting light in
the second pixel circuit, one of the emit elements of another
color which is different from the third color starts emitting
light in the third pixel circuit, and one of the emit elements
of a color which is different from said another color starts
emitting light in the fourth pixel circuit.

12. The display device of claim 7, wherein the emit
elements emit light at least once during the field.

13. The display device of claim 8, wherein the emit
elements comprise an emit element of the first color, an emit
element of the second color, and an emit element of a third
color, and

wherein at least one of the pixel circuits further comprises
a first emitting transistor coupled between the driving
transistor and the emit element of the first color, a
second emitting transistor coupled between the driving
transistor and the emit element of the second color, and
a third emitting transistor coupled between the driving
transistor and the emit element of the third color.

14. The display device of claim 13, wherein, in a second
one of the subfields, the emit element of the second color
starts emitting light in the first pixel circuit, and one of the
emit elements of a color which is different from the second
color starts emitting light in the second pixel circuit, and

wherein, in a third one of the subfields, the emit element
of the third color starts emitting light in the first pixel
circuit, and one of the emit elements of a color which
is different from the third color starts emitting light in
the second pixel circuit.
15. The display device of claim 14, wherein the emit
element of the third color starts emitting light in the third
pixel circuit in the second one of the subfields, and
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wherein the emit element of the first color starts emitting
light in the third pixel circuit in the third one of the
subfields.

16. The display device of claim 14, wherein one of the
emit elements of a color which is different from colors of the
emit elements which start emitting light in the first and
second pixel circuits starts emitting light in a fifth pixel
circuit of the pixel circuits, which is coupled to the first scan
line and the third data line in the first, second and third ones
of the subfields.

17. The display device of claim 16, wherein one of the
emit elements of a color which is different from colors of the
emit elements which start emitting light in the first and third
pixel circuits starts emitting light in a sixth pixel circuit of
the pixel circuits, which is coupled to the third scan line and
the first data line in the first, second and third ones of the
subfields.

18. The display device of claim 13, wherein the emit
element of the first color, the emit element of the second
color and the emit element of the third color emit light at
least once during the field.

19. A display device including a plurality of scan lines for
applying select signals, a plurality of data lines for applying
data signals for displaying an image during a field having a
plurality of subfields, and a plurality of pixel circuits
coupled to the scan lines and the data lines,

wherein each of the pixel circuits comprises:

at least two emit elements for emitting light having
different colors, wherein each of the emit elements
emits light responsive to an applied current;

a switching transistor for applying one of the data signals
corresponding to one of the emit elements in response
to one of the select signals at least once during the field,

a capacitor for storing a voltage corresponding to the one
of the data signals applied by the switching transistor;

a driving transistor for outputting the applied current
corresponding to the voltage stored in the capacitor;
and

a switch for selectively outputting the applied current
provided by the driving transistor to one of the emit
elements of a color which corresponds to the one of the
data signals,

wherein, in a first one of the subfields, one of the data
signals corresponding to one of the emit elements of
afirst color is applied to a data line of a first group
including at least one of the data lines, and one of the
data signals corresponding to one of the emit elements
of a second color is applied to a data line of a second
group including at least one of the data lines, when one
of the select signals is applied to a scan line of a first
group including at least one of the scan lines.

20. The display device of claim 19, wherein, in the first
one of the subfields, one of the data signals corresponding to
one of the emit elements of a third color is applied to a data
line of a third group including at least one of the data lines
when one of the select signals is applied to the scan line of
the first group including at least one of the scan lines.
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21. The display device of claim 19, wherein, in the first
one of the subfields, one of the data signals corresponding to
one of the emit elements of a color which is different from
the first color is applied to the data line of the first group
including at least one of the data lines, and one of the data
signals corresponding to one of the emit elements of a color
which is different from the second color is applied to the data
line of the second group including at least one of the data
lines, when one of the select signals is applied to a scan line
of a second group including at least one of the scan lines.

22. The display device of claim 19, wherein, in a second
one of the subfields, one of the data signals corresponding to
one of the emit elements of a color which is different from
the first color is applied to the data line of the first group
including at least one of the data lines, and one of the data
signals corresponding to one of the emit elements of a color
which is different from the second color is applied to the data
line of the second group including at least one of the data
lines, when one of the select signals is applied to the scan
line of the first group including at least one of the scan lines.

23. The display device of claim 22, wherein the emit
elements emit light at least once during the field.

24. In a display device including a plurality of pixel
circuits arranged in rows and columns, wherein each of the
pixel circuits comprises at least two emit elements for
emitting light of different colors responsive to an applied
current, and a transistor coupled to the emit elements sup-
plies the applied current to one of the emit elements through
at least one switch, a method of driving during a field having
a plurality of subfields, comprising:

start emitting, in a first one of the subfields, one of the
emit elements of a first color in a first pixel circuit
provided on a row of a first row group including at least
one of the rows and a column of a first column group
including at least one of the columns;

start emitting, in the first one of the subfields, one of the
emit elements of a second color which is different from
the first color in a second pixel circuit provided on a
row of the first row group and a column of a second
column group including at least one of the columns;
and

start emitting, in a second one of the subficlds, the emit
elements of colors in the first and second pixels circuits,
respectively, which are different from the first and
second colors, respectively.

25. The method of claim 24, comprising:

start emitting, in the first one of the subfields, one of the
emit elements of a third color which is different from
the first color in a third pixel circuit provided on a row
of a second row group including at least one of the rows
and a column of the first group; and

start emitting, in the second one of the subfields, one of
the emit elements of a color which is different from the
third color in the third pixel circuit.
26. The method of claim 24, wherein the emit elements
emit light at least once during the field.
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