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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a method for
managing display memory data of a light emitting display,
and more particularly, it relates to a method for managing
display memory data of an organic light emitting display
(referred to as an "OLED" hereinafter) using light emis-
sion of organic materials.

Description of the Related Art

[0002] Generally, an active matrix display such as a
liquid crystal display and an OLED includes a plurality of
scan lines arranged in the row direction and a plurality
of data lines arranged in the column direction at the dis-
play area. Neighboring scan lines and data lines define
each pixel area, and a plurality of pixels are formed in
the pixel areas in a matrix format. Each pixel includes an
active element, that is, a transistor to transmit a data sig-
nal provided through the data line in response to a se-
lecting signal transmitted through a selecting scan line.
Accordingly, the above-noted display needs a data driver
fordriving datalines and a scandriverfor driving selecting
scan lines.

[0003] Also, the above-noted display has further data
lines coupled with red, green, and blue (R, G, B) pixels
arranged continuously in a row direction in order that it
may display various colors by combining the brightness
of R pixels for emitting red light (hereinafter referred to
as "R"), the brightness of G pixels for emitting green light
(hereinafter referred to as "G"), and the brightness of B
pixels for emitting blue light (hereinafter referred to as
"B").

[0004] Each pixel includes a plurality of sub-pixels for
various colors, and the various colors are displayed by
combining lights of various colors emitted from such sub-
pixels. Generally, each pixel includes a sub-pixel to dis-
play R, a sub-pixelto display G, and a sub-pixel to display
B such that these R, G, and B sub-pixels are combined
to display various colors.

[0005] Also, since the data driver converts digital sig-
nals into analog signals to apply the analog signals to
the data lines, the data driver typically has output termi-
nals of as many as the number of data lines. The data
driver is generally manufactured with a plurality of ICs,
which respectively has a limited number of the output
terminals, and hence, many ICs are required to drive the
data lines. Also, since many transistors, capacitors, and
lines for transmitting voltages or signals are required for
one pixel, it is difficult to arrange these elements in a
single pixel. Further, since data lines are respectively
formed corresponding to the R, G, and B pixels at the
limited display area and the drivers for driving theses
pixels are respectively formed therein, there is a problem
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in which the aperture ratio of pixels is reduced.

[0006] EP 1 441 325 discloses pixel circuits suitable
for OLED display devices, an OLED display device em-
ploying such pixel circuits and a driving method for an
OLED display device.

[0007] US-B1-6,421,033 shows a pixel circuit wherein
more than one OLEDs are connected to a single driving
circuit in order to reduce the number of data lines in a
display device and to improve aperture ratio.

SUMMARY OF THE INVENTION

[0008] Accordingly, a first aspect of the invention pro-
vides a light emitting display device as set forth in claim
1. A second aspect of the invention provides a light emit-
ting display device as set forth in claim 2. A third aspect
of the invention provides a method for operating the light
emitting device of the first or the second aspect of the
invention. Preferred embodiments are subject of the de-
pendent claims 3 and 5, respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description,
serve to explain the principles of the present invention.
[0010] Fig. 1 is a schematic plain view of an organic
light emitting display according to an exemplary embod-
iment of the present invention.

[0011] Figs. 2A to 2C respectively show pixels and
sub-pixels of an organic light emitting display according
to an exemplary embodiment of the present invention.
[0012] Fig. 3 shows driving of two sub-pixels according
to an exemplary embodiment of the prevent invention.
[0013] Fig. 4 schematically shows a light-emitting driv-
ing mechanism of neighboring sub-pixels according to a
first exemplary embodiment of the present invention.
[0014] Fig. 5 schematically shows pixels of an organic
light emitting display according to the first exemplary em-
bodiment of the present invention.

[0015] Fig. 6 shows a circuit of pixels of an organic
light emitting display according to the first exemplary em-
bodiment of the present invention.

[0016] Fig. 7 is an input data map of an organic light
emitting display according to the first exemplary embod-
iment of the present invention.

[0017] Figs. 8A and Fig. 8B respectively show princi-
ples of managing an input data map of an odd field and
an even field according to the first exemplary embodi-
ment of the present invention.

[0018] Figs. 9A and 9B are respectively an input data
map of an odd field and an even field according to the
first exemplary embodiment of the present invention.
[0019] Fig. 10 schematically shows a light-emitting
driving mechanism between sub-pixels of the same color
according to a second exemplary embodiment of the
present invention.
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[0020] Fig. 11schematically shows pixels of an organic
light emitting display according to the second exemplary
embodiment of the present invention.

[0021] Fig. 12 is a circuit view of pixels of an organic
light emitting display according to the second exemplary
embodiment of the present invention.

[0022] Fig. 13 is a driving timing diagram of an organic
light emitting display according to the second exemplary
embodiment of the present invention.

[0023] Figs. 14A and 14B are respectively an input da-
ta map of an odd field and an even field according to the
second exemplary embodiment of the present invention.

DETAILED DESCRIPTION

[0024] In the following detailed description, only cer-
tain exemplary embodiments of the invention are shown
and described, simply by way of illustration. As those
skilled in the art would realize, the described embodi-
ments may be modified in various different ways. 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 ele-
ments.

[0025] Hereinafter, a managing method for managing
display memory data of a light emission display according
to an exemplary embodiment of the present invention will
be described in detail with reference to the accompanying
drawings.

[0026] Fig. 1 is a schematic plain view of an organic
light emitting display.

[0027] With reference to Fig. 1, an organic light emit-
ting display according to an exemplary embodiment of
the present invention includes a display panel 100, a se-
lecting scan driver 200, a light-emitting scan driver 300,
a data driver 400, and a memory 500. Input data for dis-
play images are stored in the memory 500.

[0028] The display panel 100 includes a plurality of
scan lines S1 to Sn and E1 to En, arranged in a row
direction, a plurality of data lines D1 to Dm arranged in
a column direction, a plurality of power lines VDD, and a
plurality of pixels 110. Each of the pixels 110 is formed
at a pixel area defined by two neighboring scan lines S1
to Sn and two neighboring data lines D1 to Dm.

[0029] The selecting scan driver 200 sequentially ap-
plies selecting signals to the scan lines S1 to Sn so as
to write data signals on the pixels coupled to the corre-
sponding scan lines, and the light emitting scan driver
300 sequentially applies light emitting signals to the light
emitting scan lines E1 to En so as to control the light
emitting of an organic light emitting display. Since the
light emitting signals control light emission in the organic
light emitting display, they may also be referred to as
"emission control signals." Similarly, the light emitting
scan driver 300 may also be referred to as an emission
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control driver. The data driver 400 applies data signals
to the datalines D1 to Dm, whenever the selecting signal
is sequentially applied to the scan lines S1 to Sn.
[0030] The selecting scan driver 200, the light-emitting
scan driver 300 and the data driver 400 are respectively
coupled with the substrate having the display panel 100
formed thereon. However, the scan drivers 200 and 300
and/or the data driver 400 may be mounted directly on
the grass substrate of the display panel 100, and they
may be replaced with the driving circuit formed on the
same layer as those of the scan line, the data lines, and
the transistor on the substrate of the display panel 100.
Also, the scan drivers 200, 300 and/or the data driver
400 may be mounted in the form of a chip at a tape carrier
package (TCP), a flexible printed circuit (TCP), or a tape
automatic bonding (TAB), which is coupled to the sub-
strate of the display panel 100.

[0031] Figs. 2A to 2C respectively show pixels and
sub-pixels of an organic light emitting display according
to an exemplary embodiment of the present invention.
Figs. 2A to 2C illustrate the pixel light emitting sequence
of odd/even fields of a 2:1 multiplexer in the organic light
emitting display according to an exemplary embodiment
of the present invention.

[0032] Fig. 2A shows pixels of the organic light emitting
display, where R, G, and B pixels are arranged in the
column direction starting from the first line in the row di-
rection. When the slashed pixels are removed from Fig.
2A, the sub-pixels of odd fields remain as shown in Fig.
2B, and when the slashed pixels are arranged, the sub-
pixels of even fields are arranged as shown in Fig. 2C.
[0033] Fig. 3 shows driving of two sub-pixels according
to an exemplary embodiment of the present invention,
where a driving IC uses one output to drive the two sub-
pixels as shown in Figs. 2B and 2C. Here, wheniitis given
that k=0, 1, 2, 3,..., n-1, the outputs of the driving IC are
generated to be S1, S2, S3, 84, S5, S6,..., S(3k+1), S
(3k+2), and S(3k+3). The pixels are respectively classi-
fied into odd pixels and even pixels and include R, G,
and B so that the number of pixels is 6n (n is a positive
integer) per line.

[0034] Fig. 4 schematically shows a light-emitting driv-
ing mechanism of adjacent sub-pixels according to a first
exemplary embodiment of the present invention.

[0035] WithreferencetoFig.4,inthe organiclightemit-
ting display according to the first exemplary embodiment
of the present invention, the light-emitting driving be-
tween adjacent sub-pixels is achieved in response to writ-
ing the data of different colors at two subfields, is exe-
cuted by the odd and even fields, and each achieves the
light-emitting of one of R, G, and B organic light emitting
element indicated by the dotted lines at an odd line (as
shown on the upper part of the drawing) and at an even
line (as shown on the lower part thereof). Here, each
selected signal is coupled to two adjacent organic light
emitting elements, and the organic light emitting ele-
ments indicated by the dotted lines emitlight starting from
the first line to the final line in the column direction at the
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odd and even fields to make a one-frame image, gener-
ally outputting 60 frames per second.

[0036] Fig. 5 schematically shows pixels of an organic
light emitting display according to the first exemplary em-
bodiment of the present invention.

[0037] With reference to Fig. 5, each pixel 110a, 110b
or 110c includes two light emitting elements for emitting
light of different colors, and a driver for driving the organic
light emitting elements. These organic light emitting ele-
ments emit the light of a brightness corresponding to an
applied current. Hereinafter, one pixel will be defined by
a driver and two organic light emitting elements formed
at the pixel area,

[0038] According to the first exemplary embodiment of
the present invention, one field is divided into two sub-
fields to be driven, and the data of different colors are
written on the two sub-fields to thus emit light.

[0039] For this end, the selecting scan driver 200
(shownin Fig.1) sequentially applies the selecting signals
to the selecting scan lines S1 to Sn for each sub-field,
and the light-emitting scan driver 300 applies the light
emitting signal to the light-emitting scan lines E1 to En
so that the organic light emitting element of each color
may emit light at a single sub-field.

[0040] The data driver 400 applies the data signals to
the data lines D1 to Dm, the data signals corresponding
to the organic light emitting elements of different colors
in two subfields. In Fig. 5, the data driver 400 applies
data signals corresponding to the red and green organic
light emitting elements OLEDr1 and OLEDg1 to the data
line D1intwo sub-fields, applies data signals correspond-
ing to the blue and red organic light emitting elements
OLEDb1 and OLEDr2 to the data line D2, and applies
data signals corresponding to the green and blue organic
light emitting elements OLEDg2 and OLEDDb2 to the data
line D3.

[0041] With reference to Fig 6, a detailed operation of
an organic light emitting display according to the first ex-
emplary embodiment of the present invention will be de-
scribed.

[0042] Fig. 6 shows a circuit of a pixel of an organic
light emitting display according to the first exemplary em-
bodiment of the present invention. In Fig. 6, the pixels
coupled to the data lines D1 to D3 and the selecting scan
line Sn are illustrated, and transistors are illustrated to
be p channel transistors.

[0043] Hereinafter, the selecting scan line which will
currently transmit a selecting signal will be referred to as
"the current scan line," and the selecting scan line which
had transmitted a selecting signal before the current se-
lecting signal is transmitted will be referred to as "the
previous scan line."

[0044] The pixel 110a according to the first exemplary
embodiment of the present invention includes a driving
transistor M11, switching transistors M12 to M14, capac-
itors C11 and C12, organic light emitting elements
OLEDr1 and OLEDg1, and light-emitting transistors
M15a and M15b for controlling light emission of the or-
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ganic light emitting elements OLEDr1 and OLEDg1. The
pixel 110b includes a driving transistor M21, switching
transistors M22 to M24, capacitors C21 and C22, organic
light emitting elements OLEDb1 and OLEDr2, and light-
emitting transistors M25a and M25b for controlling light
emission of the organic light emitting elements OLEDb1
and OLEDr2. The pixel 110c includes a driving transistor
M31, switching transistors M32 to M34, capacitors C31
and C32, organic light emitting elements OLEDg2 and
OLEDb2, and light-emitting transistors M35a and M35b
for controlling light emission of the organic light emitting
elements OLEDg2 and OLEDb2. Since the operations
of the three pixels 110a to 110c are substantially the
same as one another, the operation of one pixel will be
described based on the operation of the pixel 110a.
[0045] One light-emitting scan line En includes two
light-emitting signal lines Ena and Enb, while the other
light-emitting scan line includes two light-emitting signal
lines (notshownin Fig. 6). The above-noted light-emitting
transistors M15a and M15b and light-emitting signal lines
Ena and Enb configure a switch for selectively transmit-
ting the current provided by the driving transistor M11 to
the organiclightemitting elements OLEDr1 and OLEDg1.
[0046] ThetransistorM11isadrivingtransistorfor driv-
ing the OLED and is coupled between a power source
of voltage VDD and a node of sources of the transistors
M15a and M15b. The transistor M11 controls the current
applied to the organic light emitting elements OLEDr1
and OLEDg1 through the transistor M15a and M15b, re-
spectively, according to a voltage applied across the gate
and source of the transistor M11. Also, the transistor M12
diode-connects the driving transistor M11 in response to
the selecting signal transmitted from the previous scan
line Sn-1.

[0047] Oneelectrode A of the capacitor C12is coupled
to the gate of the driving transistor M11, and the capacitor
C11 and transistor M13 are coupled in parallel between
the other electrode B of the capacitor C12 and the power
source of the voltage VDD. The transistor M13 supplies
the voltage of VDD to the other electrode B of the capac-
itor C12 in response to the selecting signal provided from
the previous scan line Sn-1.

[0048] Also, the switching transistor M14 transmits the
data voltage supplied from the data lines Dm to the ca-
pacitor C11 in response to the selecting signal provided
from the current scan line Sn. Also, the light-emitting tran-
sistors M15a and M15b are respectively coupled be-
tween the drain of the transistor M11 and anodes of the
organic light emitting elements OLEDr1 and OLEDg1,
and transmit the current from the transistor M11 to the
organic light emitting elements OLEDr1 and OLEDg1 in
response to the light-emitting signal applied from the
light-emitting signal lines Ena and Enb.

[0049] The organic light emitting elements OLEDr1
and OLEDg1 respectively emit red and green lights cor-
responding to the applied current. In accordance with the
first exemplary embodiment of the present invention, a
power supply voltage of VSS, which is lower than the
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voltage of VDD, is applied to cathodes of the organic light
emitting elements OLEDr1 and OLEDg1. The power sup-
ply voltage of VSS may be a negative voltage or the
ground voltage, by way of example.

[0050] The operationofthe pixel 110awill be described
in detail.
[0051] When the low-level selecting signal is applied

to the previous scan line Sn-1, the transistor M12 is
turned on to diode-connect the driving transistor M11.
Therefore, the voltage across the gate and source of the
driving transistor M11 is varied until it reaches the thresh-
old voltage VTH of the transistor M11. Since the voltage
of VDD is applied to the source of the transistor M11, the
voltage applied to the gate of the transistor M11, that is,
the electrode A of the capacitor C12 becomes the voltage
of (VDD+VTH). Also, the transistor M13 is turned on to
apply the voltage of VDD to the other electrode B of the
capacitor C12.

[0052] Since the high-level light-emitting signal is ap-
plied to the light-emitting signal lines Ena and Enb, the
transistors M15a and M15b are turned off, and no current
flows through the transistor M11 to the organic light emit-
ting elements OLEDr and OLEDg.

[0053] Thetransistor M14 isintercepted since the high-
level signal is applied to the current scan line Sn.
[0054] When the low-level selecting signal is applied
to the current scan line Sn, the transistor M14 is turned
on so that the data voltage VDATA is charged in the ca-
pacitor C11. Also, since the voltage corresponding to the
threshold voltage VTH at the transistor M11 is charged
in the capacitor C12, the sum of the data voltage VDATA
and threshold voltage VTH of the transistor M11 is ap-
plied to the gate of the transistor M11.

[0055] When the light-emitting transistors M15a and
M15b are respectively turned on in response to the light-
emitting signals transmitted from the light-emitting signal
lines Ena and Enb, the current is transmitted to the red
and green organic light emitting elements OLEDr1,
OLEDg1 to thus emit light.

[0056] The selecting signal is sequentially applied to
the selecting scan line S1to Sn at two sub fields included
in a field, and the two light-emitting signals respectively
applied to two light-emitting signal lines E1a to Ena and
E1b to Enb have a low-level period which is not repeated
during one field.

[0057] Also, the pixels 110b and 110c store the thresh-
old voltages of the driving transistor M21 and M31 in the
capacitors C22 and C32 while the selecting signal is ap-
plied to the previous scan line Sn-1 in a like manner as
the pixel 110a, and store the data voltage VDATA in the
capacitors C21 and C31 while the selecting signal is ap-
plied to the current scan line Sn. When the light-emitting
transistors M25a and M35a are turned on in response to
the light-emitting signal applied from the light-emitting
signal line Ena, the currents respectively corresponding
to the voltages stored in the capacitors C21 and C31 are
transmitted to the blue and green organic light emitting
elements OLEDb1 and OLEDg2 to thus emit light, and
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when the light-emitting transistors M25b and M35b are
turned on in response to the light-emitting signal applied
from the light-emitting signal line Enb, the currents cor-
responding to the voltages charged in the capacitors C21
and C31 are transmitted to the red and blue organic light
emitting elements OLEDr2 and OLEDb2 to thus emit
light.

[0058] Fig. 7 is an input data map of an organic light
emitting display according to the first exemplary embod-
iment of the present invention.

[0059] With reference to Fig. 7, the data inputted from
the data driver 400 of the organic light emitting display
are arranged such that 6n-numbered R, G, and B pixels
are arranged per line.

[0060] Figs. 8A and Fig. 8B respectively illustrate the
principle to manage an input data map of odd and even
fields according to the first exemplary embodiment of the
present invention, illustrating that the input data map
shown in Fig. 7 is divided into the memory map of the
odd field and the memory map of the even field. That is
to say, the input data map is separated into the odd field
data as shownin Fig. 8A and the even field data as shown
in Fig. 8B, respectively illustrating up to sixth R, G, and
B pixels of 4 lines. The lower data surrounded by the
thick line in Figs. 8A and 8B are classified to include R,
G, and B data. When 6n input data are supplied in col-
umns, the memory map is provided with the first and sec-
ond sub-field each of which has 3n data in columns.
[0061] Figs. 9A and Fig. 9B are respectively an input
data map of the odd and even fields according to the first
exemplary embodiment of the present invention, and
when k=0, 1, 2, ..., n-1 in the lower part of data of Figs.
8A and 8B, three kinds of data are classified by the se-
lecting signals S(3k+1), S(3k+2), and S(3k+3).

[0062] With reference to Fig. 9A, in the memory map
of the odd field according to the first exemplary embod-
iment of the present invention, for example, since k=0 on
the first line, when S(3k+1) is S1, the light-emitting data
are stored in the range of from R(1, 1) to R(1, 6n-1), when
S(3k+2) is S2, the light-emitting data are stored in the
range of from B(1, 1) to B(1, 6n), and when S(3k+3) is
S3, the light-emitting data are stored in the range of from
G(1, 1) to G(1, 6n-1). Also, since k=0 on the second line,
when S(3k+1) is S1, the light-emitting data are stored in
the range of from G(2, 1) to G(2, 6n-1), when S(3k+2) is
S2, the light-emitting data are stored in the range of from
R(2, 2) to R(2, 6n), and when S(3k+3) is S3, the light-
emitting data are stored in the range of from B(2, 2) to B
(2, 6n). Next lines are stored in the odd-field memory
map in a like manner as the above-stated description for
the odd lines and even lines.

[0063] Also, with reference to Fig. 9B, in the memory
map of the even field according to the first exemplary
embodiment of the present invention, for example, since
k=0 on thefirstline, when S(3k+1) is S1, the light-emitting
data are stored in the range of from G(1, 1) to G(1, 6n-
1), when S(3k+2) is S2, the light-emitting data are stored
intherange of from R(1, 1) to R(1, 6n), and when S(3k+3)
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is S3, the light-emitting data are stored in the range of
from B(1, 1) to B(1, 6n). Also, since k=0 on the second
line, when S(3k+1) is S1, the light-emitting data are
stored in the range of from R(2, 1) to R(2, 6n-1), when S
(3k+2)is S2, the light-emitting data are stored in the range
of from B(2, 1) to B(2, 6n-1), and when S(3k+3) is S3,
the light-emitting data are stored in the range of from G
(2, 2) to G(2, 6n). Next lines are stored in the even-field
memory map in a like manner as the above-stated de-
scription for odd lines and even lines.

[0064] Accordingly, as shown in Figs. 9A and 9B, the
light-emitting data for adjacent sub-fields for each line
are classified and stored for each sub-field.

[0065] Also, since the light-emitting element of various
colors can be driven by common driving and switching
transistors and a capacitor at one pixel, the constitution
of the elements used in the pixel, and wiring of lines for
transmitting the currents, voltages, or signals can be sim-
plified.

[0066] However, inthe case of driving the pixel accord-
ing to the first exemplary embodiment of the present in-
vention, the voltages stored in the capacitors C12 to C32
are varied according to the drain electrode of the driving
transistors M11 to M31, that is, the voltage at the node
C. That is to say, when the current flows through the
driving transistors M11 to M31, a predetermined voltage
is charged due to the drain electrode, that is, the parasitic
capacitance of the node C so that the voltage at the node
C depends on the level of the current input to the driving
transistors M11 to M31 in the previous sub-field. Accord-
ingly, when the low-level selecting signal is applied to the
previous scan line Sn-1, one electrode A of the capacitor
C12 has the same voltage VC12 as the voltage of the
node C so that the voltage stored in the capacitor C12 is
varied according to the voltage at the node C.

[0067] The pixels 110a to 110c according to the first
exemplary embodiment of the present invention receive
the current corresponding to the different colors in two
subfields, so that the compensated voltage, which is
stored in the capacitors C12 to C32 while the selecting
signal is applied to the previous scan line Sn-1in a single
subfield, depends on the current supplied by the driving
transistors M11 to M31 in the previous subfield.

[0068] As aresult, thereis a problem in that the driving
transistors M11 to M31 have the threshold voltages of
which the deviations are insufficiently compensated be-
cause the compensated voltage is charged in the capac-
itors C12 to C32 according to the data voltage of the
previous subfield and the data voltages corresponding
to the different colors are applied in the previous subfield
and the current subfield.

[0069] Also, there is a problem in that it is difficult to
control the white balance of the red, green, and blue im-
ages by controlling the characteristics of the driving tran-
sistor because the pixel according to the first exemplary
embodiment of the present invention has a driving tran-
sistor for driving the organic light emitting elements of
different colors.
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[0070] Consequently, as described hereafter, an or-
ganic light emitting display according to a second exem-
plary embodiment of the present invention solves the
above-noted problem by controlling the driver provided
at a pixel to drive organic light emitting elements of the
same color.

[0071] The pixel of the organic light emitting display
according to a second exemplary embodiment of the
present invention will be described in detail with refer-
ence to Figs. 10 to 14.

[0072] Fig. 10 schematically shows light-emitting driv-
ing occurring between sub-pixels of the same color ac-
cording to the second exemplary embodiment of the
present invention.

[0073] With reference to Fig. 10, in the organic light
emitting display according to the second exemplary em-
bodiment of the present invention, the light-emitting driv-
ing between adjacent sub-pixels is achieved in response
tothe writing of the data of the same color at two subfields,
divided into odd and even fields, and each achieves the
light-emitting of one of R, G, and B organic light emitting
elements indicated by the dotted-line at an odd line (as
shown at the upper part of Fig. 10) and an even line (as
shown at the lower part of Fig. 10). Here, each selecting
signal is coupled with two organic light emitting elements
having the same color, the light-emitting of the organic
light emitting elements indicated by the dotted lines at
the odd and evenfields is achieved according to a column
direction, and is achieved up to the last line to make one
frame image, generally to output 60 frames per second.
[0074] Eachlight-emitting driving between the sub-pix-
els is divided. Fig. 11 schematically shows the pixel of
the organic light emitting display according to the second
exemplary embodiment of the present invention. In Fig.
11, three pixels 110a’-110c¢’ coupled to data lines D1-D3
and a selecting scan line Sn are illustrated representa-
tively.

[0075] In accordance with the second exemplary em-
bodiment of the present invention, each of the pixels
110a’-110c¢’ includes one of drivers 111°, 112’ and 113’,
two organic light emitting elements to emit light of differ-
ent colors, and the data lines D1-D3 having the data sig-
nals corresponding to the red, green, and blue lights sup-
plied thereto.

[0076] The driver 111’ of the pixel 110a’ is coupled to
the data line D1 so that it applies the current correspond-
ing to the data voltage transmitted from the data line D1
to the red organic light emitting elements OLEDr1 or
OLEDr2. The driver 112’ of the pixel 110b’ is coupled to
the data line D2 so that it applies the current correspond-
ing to the data voltage transmitted from the data line D2
to the green organic light emitting elements OLEDg1 or
OLEDg2. Further, the driver 113’ of the pixel 110c’ is
coupled to the data line D3 so that it applies the current
corresponding to the data voltage transmitted from the
data line D3 to the blue organic light emitting elements
OLEDb1 or OLEDb2.

[0077] Hereinafter, detailed operation of an organic
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light emitting display according to the second exemplary
embodiment of the present invention is described with
reference to Fig. 12. However, descriptions that are re-
dundant to those of the first exemplary embodiment will
be omitted.

[0078] Fig. 12 is a circuit of pixel of an organic light
emitting display according to the second exemplary em-
bodiment of the present invention.

[0079] With reference to Fig. 12, the driver of the pixel
110a’ includes a driving transistor M11, switching tran-
sistors M12-M14, capacitors C11 and C12, and light-
emitting transistors M15a and M15b. The driver of the
pixel 110b’ includes a driving transistor M21, switching
transistors M22 to M24, capacitors C21 and C22, and
light-emitting transistors M25a and M25b, the driver of
the pixel 110c¢’ includes a driving transistor M31, switch-
ing transistors M32 to M34, capacitors C31 and C32, and
light-emitting transistors M35a and M35b.

[0080] According to the second exemplary embodi-
ment, a drain of the driving transistor M11 is coupled to
sources of the light-emitting transistors M15a and M25b,
and the light-emitting transistors M15a and M25b trans-
mit the current transmitted from the driving transistor M11
to the organic light emitting elements OLEDr1 and
OLEDTr2 in response to the light-emitting signals trans-
mitted from the light-emitting signal lines Ena and Enb.
[0081] A drain of the driving transistor M21 is coupled
with sources of the light-emitting transistors M35a and
M15b so that the light-emitting transistors M35a and
M15b transmit the current transmitted from the driving
transistor M21 to the organic light emitting elements
OLEDg1 and OLEDg2 in response to the light-emitting
signals transmitted from the light-emitting signal lines
Ena and Enb.

[0082] A drain of the driving transistor M31 is coupled
to sources of the light-emitting transistors M25a and
M35b, and the light-emitting transistors M25a and M35b
transmit the current transmitted from the driving transistor
M31 to organic light emitting elements OLEDb1 and
OLEDD2 in response to the light-emitting signals trans-
mitted from the light-emitting signal lines Ena and Enb.
[0083] As a result, the data voltage corresponding to
the same color is applied to one data line during one field
(i.e., two subfields), and the driving transistor transmits
the current corresponding to the data voltage to the or-
ganic Light emitting elements of the same color.

[0084] Hereinafter, the driving method of the organic
light emitting display will be described in detail with ref-
erence to Fig.13.

[0085] Fig. 13 is a driving timing view of the organic
light emitting display according to the second exemplary
embodiment of the present invention.

[0086] In the organic light emitting display according
to the second exemplary embodiment, one field 1 TV is
divided into two subfields 1SF and 2SF to be driven, and
the selection signal having a low level is sequentially ap-
plied to the scan lines S1-Sn during each of the subfields
1SF and 2SF. Each of two organic light emitting elements
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included in one pixel emits light during a corresponding
one of the two subfields. The subfields 1 SF and 2SF are
defined independently for columns, and Fig. 13 shows
two subfields 1 SF and 2SF based on the selecting scan
line S1 of the first column.

[0087] While the low-level selection signal is applied
to the previous scan line Sn-1 during the subfield 1SF,
the voltage corresponding to threshold voltage VTH of
the driving transistors M11, M21 and M31 is stored in the
capacitors C12, C22 and C32, respectively. Thereafter,
when the low-level selection signal is applied to the cur-
rent scan line Sn, the data voltages corresponding to the
red, green, and blue colors are respectively applied to
the datalines D1to D3, and the data voltages are charged
in the capacitors C11, C21 and C31 through the transis-
tors M14, M24 and M34, respectively. Also, when the
light-emitting transistors M15a, M35a and M25a are
turned on, currents corresponding to the voltages stored
in the capacitors C11, C21 and C31 are transmitted
through the transistors M11, M21 and M31 to the organic
light emitting elements OLEDr1, OLEDg2, and OLEDb1,
respectively, to achieve the light emission.

[0088] In a like manner, data voltages are applied to
the pixels of the first through nth columns during the sub-
field 1SF so that the left one of two organic light emitting
elements emits light in each pixel.

[0089] During the next subfield 2SF, the low level se-
lection signal is sequentially applied to the selecting scan
lines S1 to Sn of first through nth columns in a like manner
as in the subfield 1SF. The pixels 110a’ to 110c’ coupled
to the current scan line Sn allow the voltage correspond-
ing to the threshold voltage VTH of the driving transistors
M11, M21 and M31 to be stored in the capacitors C12,
C22 and C32, respectively, while the low level selected
signal is applied to the previous scan line Sn-1 and the
data voltages corresponding to the red, green and blue
colors are stored in the capacitor C11, C21 and C31,
respectively, while the selected signal is applied to the
current scan line Sn. The low-level light-emitting signal
is sequentially applied to the light-emitting signal lines
E1b-Enb synchronized with the low level selection sig-
nals that are sequentially applied to the selecting scan
lines S1-Sn. As a result, currents corresponding to the
applied data voltages are transmitted to the organic light
emitting elements OLEDr2, OLEDg1, and OLEDb2
through the light-emitting transistors M25b, M15b, and
M35b, respectively, to emit light.

[0090] In accordance with the second exemplary em-
bodiment, the light-emitting signals applied to the light-
emitting signal lines E1a to Ena and E1b to Enb during
the subfields 1SF and 2SF remain low level during a pre-
determined period, and the organic light emitting ele-
ments emit light continuously while the corresponding
light-emitting signal is applied to the light-emitting tran-
sistor and the light-emitting signal remain low level. Fig.
13 shows a period that is substantially the same as this
period.

[0091] That is to say, the organic light emitting ele-
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ments coupled to the left part of each pixel emit light of
a brightness in response to the data voltage applied dur-
ing the period corresponding to the subfield 1SF, and the
organic light emitting elements coupled to the right part
of each pixel emit light of a brightness in response to the
data voltage applied during the period corresponding to
the subfield 2SF.

[0092] A data voltage corresponding to the same color
is applied to each of the data lines D1-Dm during one
field 1TV, and the driving transistor including one pixel
transmits the current corresponding to the data voltage
to the organic light emitting elements of the same color.
Since the current corresponding to the same color is
transmitted to the organic light emitting elements through
the driving transistor during the two subfields, a voltage
corresponding to the color that is the same as that of the
present subfield is charged in the drain electrode of the
driving transistor, the node C.

[0093] That is to say, in the case where a selection
signal is applied to the previous scan line Sn-1 at the
pixel 110a’ to store the voltage corresponding to the
threshold voltage of the transistor M11 in the capacitor
C12, the voltage stored in the capacitor C12 depends on
the voltage of the node C, and the voltage of the node C
depends on the current flowed through the transistor M11
during the previous subfield as discussed above. In the
second exemplary embodiment, since the driving tran-
sistor M11 outputs the current corresponding to the red
color during both the previous subfield and the present
subfield, the voltage for compensating the deviation of
the threshold voltage of the transistor M11 under the
same condition as that of the present subfield is stored
in the capacitor C12.

[0094] As a result, although the drain electrode of the
driving transistor M11 has a parasitic capacitance com-
ponent so that a voltage different from the threshold volt-
age of the driving transistor M11 is stored at the capacitor
C12, the voltage corresponding to the threshold voltage
is stored at the capacitor C12 under the same condition
as that of the present subfield and the previous subfield
thereby effectively compensates the deviation of the
threshold voltage of the driving transistor M11.

[0095] Since the driving transistor included in one pixel
controls the current to flow into the organic light emitting
elements of the same color, the driving transistor has the
controlled ratio W/L of width to length of channel so that
the white balance is regulated. That is, the driving tran-
sistor has the ratio W/L of width to length of channel set
differently from each other so that the data voltage of the
essentially same level allows a different amount of cur-
rent to flow to a different one of the red, green, and blue
organic light emitting elements.

[0096] Fig. 14A and Fig. 14B are respectively a mem-
ory map of an odd field and an even field according to
the second exemplary embodiment of the present inven-
tion. In a like manner as the first exemplary embodiment,
when k=0, 1, 2, ..., n-1, the data of the lower part is clas-
sified into three kinds of data according to scan line se-
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lecting signals S(3k+1), S(3k+2), and S(3k+3).

[0097] With reference to Fig. 14A, in the memory map
of the odd field according to the second exemplary em-
bodiment of the present invention, for example, since k=0
at a first line, when S(3k+1) is S1, the light-emitting data
are stored in the range of from R(1, 1) to R(1, 6n-1), when
S(3k+2) is S2, the light-emitting data are stored in the
range of from G(1, 2) to G(1, 6n), and when S(3k+3) is
S3, the light-emitting data are stored in the range of from
B(1, 1) to B(1, 6n-1). Also, since k=0 at a second line,
when S(3k+1) is S1, the light-emitting data are stored in
the range of from R(2, 2) to R(2, 6n), when S(3k+2) is
S2, the light-emitting data is stored in the range of from
G(2, 1) to G(2, 6n-1), and when S(3k+3) is S3, the light-
emitting data are stored in the range of from B(2, 2) to B
(2, 6n). Thereafter, nextlines are stored in the same man-
ner as above-stated description for odd lines and even
lines.

[0098] Similarly, with reference to Fig. 14B, in the
memory map of the even field according to the second
exemplary embodiment of the present invention, for ex-
ample, since k=0 at the first line, when S(3k+1) is S1, the
light-emitting data are stored in the range of from R(1, 2)
to R(1, 6n), when S(3k+2) is S2, the light-emitting data
are stored in the range of from G(1, 1) to G(1, 6n-1), and
when S(3k+3) is S3, the light-emitting data are stored in
the range of from B(1, 2) to B(1, 6n). Also, since k=0 at
the second line, when S(3k+1) is S1, the light-emitting
data are stored in the range of from R(2, 1) to R(2, 6n-
1), when S(3k+2) is S2, the light-emitting data are stored
inthe range of from G(2, 2) to G(2, 6n), and when S(3k+3)
is S3, the light-emitting data are stored in the range of
from B(2, 1) to B(2, 6n-1). Next lines are stored in a like
manner as the above-stated description for odd lines and
even lines.

[0099] As a result, as shown in Fig. 14A and Fig.14B,
the light-emitting data of the sub-pixels of the same color
is sorted and stored per line for each subfield.

[0100] Returning now to Fig. 12, as stated above, al-
though the pixel driver according to the second exem-
plary embodiment includes a driving transistor, four
switching transistors, two capacitors, and two light-emit-
ting elements, the principles of the second exemplary
embodiment can be applied to organic light emitting dis-
plays having various different types of pixels, and are not
limited to being applied to the pixels as shown in Fig.12.
[0101] In other pixels of the organic light emitting dis-
play where the principles of the second exemplary em-
bodiment are applied, since the driving transistor drives
the organic light emitting elements to emit lights of the
same color, the white balance can be controlled by reg-
ulating the width and length of the channel of the driving
transistor.

[0102] Forexample, althoughFig. 13 shows a progres-
sive scan driving of a single scan type of organic light
emitting display, the present invention may be applied to
a dual scan type, interlaced scan type, or any other suit-
able scan type of organic light emitting display.
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[0103] Also, although Fig. 12 shows one pixel including
two organic light emitting elements, one pixel in other
embodiments may include three organic light emitting
elements and emit red, green, and blue lights. In this
case, the pixel circuit should be driven with one field di-
vided into three subfields.

[0104] According to the presentinvention, a light-emit-
ting display sorts display data into a form that can be read
easily from the memory, and stores and manages the
sorted display data thereby reducing the data access
time and enhancing the memory efficiency.

Claims
1. A light emitting display device comprising:

a data driver (400) for providing a plurality of
data signals over a plurality of data lines (D1-
Dm) during afield (1TV) including first (1SF) and
second subfields (2SF);

a scan driver (200) for providing a plurality of
selecting signals over a plurality of scan lines
(S1-Sn);

a light-emitting scan driver (300) for providing a
plurality of emission control signals over a plu-
rality of light-emitting scan lines (Ena, Enb), the
number of light-emitting scan lines (Ena, Enb)
being twice that of the scan lines (S1-Sn); and
a plurality of pixels (110) arranged in rows and
columns and coupled to the data lines (D1-Dm),
the scan lines (S1-Sn) and the light-emitting
scan lines (Ena, Enb), each pixel comprising a
pixel driver (111, 111’) and two adjacent sub-
pixels having different colors, wherein each sub-
pixel comprises a switch adapted to control
emission of the sub-pixel,

each pixel driver being directly connected to the
respective switches of a first and a second sub-
pixel having the same color and belonging to
different pixels of the same row,

and the control terminals of the respective
switches of the first and the second sub-pixel
being connected to a different one of two light-
emitting scan lines of the row, such that the
number of sub-pixels of each row is twice that
of the data lines (D1-Dm),

the display device being adapted to time-divi-
sionally provide for each pixel, during the differ-
ent subfields (1SF, 2SF), two data signals via
the corresponding data line and pixel driver to
the first and the second sub-pixel; and

a memory (500) for storing image data,
wherein the image data is divided into data for
the first and second subfields (1 SF, 2SF),
wherein the image data includes data corre-
sponding to the two data signals, the light emit-
ting display device being adapted to store the
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image data as sets of R, G, and B data together
in the memory (500) for the firstand second sub-
fields (1SF, 2SF) arranged according to a se-
quence of light-emitting driving.

2. Alight emitting display device comprising:

a data driver (400) for providing a plurality of
data signals over a plurality of data lines (D1-
Dm) during afield (1TV) including first (1SF) and
second subfields (2SF);

a scan driver (200) for providing a plurality of
selecting signals over a plurality of scan lines
(S1-Sn);

a light-emitting scan driver (300) for providing a
plurality of emission control signals over a plu-
rality of light-emitting scan lines (Ena, Enb), the
number of light-emitting scan lines (Ena, Enb)
being twice that of the scan lines (S1-Sn); and
a plurality of pixels (110) arranged in rows and
columns and coupled to the data lines (D1-Dm),
the scan lines (S1-Sn) and the light-emitting
scan lines (Ena, Enb), each pixel comprising a
pixel driver (111, 111’) and two adjacent sub-
pixels having different colors, wherein each sub-
pixel comprises a switch adapted to control
emission of the sub-pixel,

each pixel driver being directly connected to the
respective switches of the sub-pixels of the pixel,
and the control terminals of the respective
switches of the two sub-pixels of the pixel being
connected to a different one of two light-emitting
scan lines of the row, such that the number of
sub-pixels of each row is twice that of the data
lines (D1-Dm),

the display device being adapted to time-divi-
sionally provide for each pixel, during the differ-
ent subfields (1SF, 2SF), two data signals via
the corresponding data line and pixel driver to
the sub-pixels of the pixel; and

a memory (500) for storing image data,
wherein the image data is divided into data for
the first and second subfields (1SF, 2SF),
wherein the image data includes data corre-
sponding to the two data signals, the light emit-
ting display device being adapted to store the
image data as sets of R, G, and B data together
in the memory (500) for the firstand second sub-
fields (1SF, 2SF) arranged according to a se-
quence of light-emitting driving.

3. Thelight emitting display device of one of the claims
1 or 2, wherein the light emitting display device is
further adapted to store the arranged data in the
memory (500) according to a predetermined se-
quence of reading the data.

4. A method for operating the light emitting display de-
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vice of one of the claims 1 or 2, the method compris-
ing:

a) dividing the display data of a display image
into data for the first and second subfields,
wherein the display data includes data corre-
sponding to the two data signals;

b) arranging the data for the first and second
subfields according to a sequence of light-emit-
ting driving;

c) storing the arranged data in a memory (500)
as sets of R, G, and B data together, and

d) during the first and second subfield applying
the stored data of that subfield to the plurality of
data lines (D1-Dm) and sequentially providing a
plurality of selecting signals over the plurality of
scan lines (S1-Sn) thereby time-divisionally pro-
viding, for each pixel, during each subfield, a
data signal via the corresponding data line to
the pixel driver

e) providing a plurality of emission control sig-
nals over the plurality of light-emitting scan lines
(Ena, Enb) for controlling the switches of the
sub-pixels such that each pixel driver supplies
the received data signals to the corresponding
first and second sub-pixel during the first and
second subfield, respectively.

5. The method as claimed in claim 4, wherein the ar-
ranged data of c) are stored according to a prede-
termined sequence of reading the data from the
memory (500).

Patentanspriiche

1. Eine lichtemittierende Anzeigevorrichtung, umfas-
send:

einen Datentreiber (400) zum Bereitstellen einer
Vielzahl von Datensignalen Uber eine Vielzahl
von Datenleitungen (D1-Dm) wahrend eines
Feldes (1TV), das erste (1SF) und zweite Un-
terfelder (2SF) beinhaltet;

einen Abtasttreiber (200) zum Bereitstellen ei-
ner Vielzahl von Auswahlsignalen Uber eine
Vielzahl von Abtastleitungen (S1-Sn);

einen Lichtemissionsabtasttreiber (300) zum
Bereitstellen einer Vielzahl von Emissionssteu-
ersignalen Uber eine Vielzahl von Lichtemissi-
onsabtastleitungen (Ena, Enb), wobei die An-
zahl an Lichtemissionsabtastleitungen (Ena,
Enb) das Zweifache derjenigen der Abtastleitun-
gen (S1-Sn) betragt; und

eine Vielzahl von in Zeilen und Spalten ange-
ordneten und mit den Datenleitungen (D1-Dm),
den Abtastleitungen (S1-Sn) und den Lichtemis-
sionsabtastleitungen (Ena, Enb) verbundenen
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Pixeln (110), wobei jedes Pixel einen Pixeltrei-
ber (111, 111’) sowie zwei benachbarte Unter-
pixel, die verschiedene Farben aufweisen, um-
fasst, wobei jedes Unterpixel einen Schalter um-
fasst, der dazu ausgelegt ist, die Emission des
Unterpixels zu steuern,

wobei jeder Pixeltreiber direkt mit den jeweiligen
Schaltern eines ersten und eines zweiten Un-
terpixels, die dieselbe Farbe aufweisen und zu
verschiedenen Pixeln derselben Zeile gehéren,
verbunden ist

und die Steueranschlusse der jeweiligen Schal-
ter des ersten und des zweiten Unterpixels mit
einer verschiedenen von zwei Lichtemissions-
abtastleitungen der Zeile verbunden sind, so
dass die Anzahl an Unterpixeln jeder Zeile das
Zweifache derjenigen der Datenleitungen (D1-
Dm) betragt,

wobei die Anzeigevorrichtung dazu ausgelegt
ist, fir jedes Pixel wahrend der verschiedenen
Unterfelder (1SF, 2SF) dem ersten und dem
zweiten Unterpixel zeitgeteilt zwei Datensignale
Uber die entsprechende Datenleitung und den
entsprechenden Pixeltreiber bereitzustellen;
und

einen Speicher (500) zum Speichern von Bild-
daten,

wobei die Bilddaten in Daten fir die ersten und
zweiten Unterfelder (1SF, 2SF) unterteilt sind,
wobei die Bilddaten Daten beinhalten, die den
zwei Datensignalen entsprechen, wobeidie lich-
temittierende Anzeigevorrichtung dazu ausge-
legt ist, die Bilddaten als Satze von R-, G- und
B-Daten flr die ersten und zweiten Unterfelder
(1SF, 2SF) zusammen in dem Speicher (500)
gemal einer Abfolge von Lichtemissionsan-
steuerung angeordnet zu speichern.

2. Eine lichtemittierende Anzeigevorrichtung, umfas-
send:

einen Datentreiber (400) zum Bereitstellen einer
Vielzahl von Datensignalen Uber eine Vielzahl
von Datenleitungen (D1-Dm) wahrend eines
Feldes (1TV), das erste (1SF) und zweite Un-
terfelder (2SF) beinhaltet;

einen Abtasttreiber (200) zum Bereitstellen ei-
ner Vielzahl von Auswahlsignalen Uber eine
Vielzahl von Abtastleitungen (S1-Sn);

einen Lichtemissionsabtasttreiber (300) zum
Bereitstellen einer Vielzahl von Emissionssteu-
ersignalen Uber eine Vielzahl von Lichtemissi-
onsabtastleitungen (Ena, Enb), wobei die An-
zahl an Lichtemissionsabtastleitungen (Ena,
Enb) das Zweifache derjenigen der Abtastleitun-
gen (S1-Sn) betragt; und

eine Vielzahl von in Zeilen und Spalten ange-
ordneten und mit den Datenleitungen (D1-Dm),
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den Abtastleitungen (S1-Sn) und den Lichtemis-
sionsabtastleitungen (Ena, Enb) verbundenen
Pixeln (110), wobei jedes Pixel einen Pixeltrei-
ber (111, 111’) sowie zwei benachbarte Unter-
pixel, die verschiedene Farben aufweisen, um-
fasst, wobei jedes Unterpixel einen Schalter um-
fasst, der dazu ausgelegt ist, die Emission des
Unterpixels zu steuern,

wobei jeder Pixeltreiber direkt mit den jeweiligen
Schaltern der Unterpixel des Pixels verbunden
ist und die Steueranschllisse der jeweiligen
Schalter der zwei Unterpixel des Pixels mit einer
verschiedenen von zwei Lichtemissionsabtast-
leitungen der Zeile verbunden sind, so dass die
Anzahl an Unterpixeln jeder Zeile das Zweifache
derjenigen der Datenleitungen (D1-Dm) betragt,
wobei die Anzeigevorrichtung dazu ausgelegt
ist, fur jedes Pixel wahrend der verschiedenen
Unterfelder (1SF, 2SF) den Unterpixeln des Pi-
xels zeitgeteilt zwei Datensignale Uber die ent-
sprechende Datenleitung und den entsprechen-
den Pixeltreiber bereitzustellen; und

einen Speicher (500) zum Speichern von Bild-
daten,

wobei die Bilddaten in Daten fur die ersten und
zweiten Unterfelder (1SF, 2SF) unterteilt sind,
wobei die Bilddaten Daten beinhalten, die den

zwei Datensignalen entsprechen, wobei die lich-
temittierende Anzeigevorrichtung dazu ausge-
legt ist, die Bilddaten als Satze von R-, G- und
B-Daten fir die ersten und zweiten Unterfelder
(1SF, 2SF) zusammen in dem Speicher (500)
gemal einer Abfolge von Lichtemissionsan-
steuerung angeordnet zu speichern.

Die lichtemittierende Anzeigevorrichtung nach ei-
nem der Anspriiche 1 oder 2, wobei die lichtemittie-
rende Anzeigevorrichtung ferner dazu ausgelegt ist,
die angeordneten Daten gemaR einer vorbestimm-
ten Abfolge des Lesens der Daten in dem Speicher
(500) zu speichern.

Ein Verfahren zum Betreiben der lichtemittierenden
Anzeigevorrichtung nach einem der Anspriiche 1
oder 2, wobei das Verfahren Folgendes umfasst:

a) Unterteilen der Anzeigedaten eines Anzeige-
bildes in Daten fur die ersten und zweiten Un-
terfelder, wobei die Anzeigedaten Daten bein-
halten, die den zwei Datensignalen entspre-
chen;

b) Anordnen der Daten flr die ersten und zwei-
ten Unterfelder gemaR einer Abfolge von Lich-
temissionsansteuerung;

c) Speichern der angeordneten Daten als Satze
von R-, G- und B-Daten zusammen in einem
Speicher (500) und

d) wahrend des ersten und zweiten Unterfeldes,
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Anlegen der gespeicherten Daten dieses Unter-
feldes an die Vielzahl von Datenleitungen (D1-
Dm) und sequenzielles Bereitstellen einer Viel-
zahl von Auswahlsignalen Uber die Vielzahl von
Abtastleitungen (S1-Sn), wodurch fir jedes Pi-
xel dem Pixeltreiber wahrend jedes Unterfeldes
zeitgeteilt ein Datensignal Uber die entspre-
chende Datenleitung bereitgestellt wird

e) Bereitstellen einer Vielzahl von Emissions-
steuersignalen Uber die Vielzahl von Lichtemis-
sionsabtastleitungen (Ena, Enb) zum Steuern
der Schalter der Unterpixel, so dass jeder Pi-
xeltreiber die empfangenen Datensignale dem
entsprechenden ersten und zweiten Unterpixel
wahrend des ersten beziehungsweise zweiten
Unterfeldes bereitstellt.

5. Das Verfahren nach Anspruch 4, wobei die ange-
ordneten Daten von c) gemaR einer vorbestimmten
Abfolge des Lesens der Daten aus dem Speicher
(500) gespeichert werden.

Revendications

1. Dispositif d’affichage a émission de Ilumiere
comprenant :

un circuit d’attaque (400) de données destiné a
fournir une pluralité de signaux de données sur
une pluralité de lignes (D1 a Dm) de données
pendant une image (1TV) incluant des premiére
(1SF) et seconde (2SF) sous-images ;

un circuit d’attaque (200) de balayage destiné a
fournir une pluralité de signaux de sélection sur
une pluralité de lignes (S1 a Sn) de balayage ;
un circuit d’attaque (300) de balayage d’émis-
sion de lumiére destiné a fournir une pluralité de
sighaux de commande d’émission sur une plu-
ralité de lignes (Ena, Enb) de balayage d’émis-
sion de lumiére, le nombre de lignes (Ena, Enb)
de balayage d’émission de lumiére étant deux
fois celui des lignes (S1 a Sn) de balayage ; et
une pluralité de pixels (110) agencés enrangées
et en colonnes et raccordés aux lignes (D1 a
Dm) de données, aux lignes (S1 a Sn) de ba-
layage et aux lignes (Ena, Enb) de balayage
d’émission de lumiére, chaque pixel compre-
nant un circuit d’attaque (111, 111’) de pixel et
deux sous-pixels adjacents ayant des couleurs
différentes, dans lequel chaque sous-pixel com-
prend un interrupteur apte a commander I'émis-
sion du sous-pixel,

chaque circuit d’attaque de sous-pixel étant con-
necté directement aux interrupteurs respectifs
d’un premier et d’'un second sous-pixel ayant la
méme couleur et appartenant a des pixels dif-
férents de la méme rangée,
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et les bornes de commande des interrupteurs
respectifs du premier et du second sous-pixel
étant connectées a 'une, différente, de deux li-
gnes de balayage d’émission de lumiére de la
rangée, de sorte que le nombre de sous-pixels
de chaque rangée est deux fois celui des lignes
(D1 a Dm) de données,

le dispositif d’affichage étant apte a fournir, au
premier et au second sous-pixel, de fagon ré-
partie dans le temps, pour chaque pixel, pendant
les différentes sous-images (1SF, 2SF), deux
signaux de données via la ligne de données et
le circuit d’attaque de pixel, correspondants ; et
une mémoire (500) destinée a mémoriser des
données d’image,

dans lequel les données d’images sont divisées
endonnées d’'image pour les premiére et secon-
de sous-images (1SF, 2SF), dans lequel les
données d’image incluent des données corres-
pondant aux deux signaux de données, le dis-
positif d’affichage a émission de lumiére étant
apte a mémoriser conjointement les données
d’'image sous forme d’ensembles de données
de rouge, vert et bleu (R, G, et B) dans la mé-
moire (500) pour les premiére et seconde sous-
images (1SF, 2SF) agencées suivant une sé-
quence d’attaque d’émission de lumiére.

2. Dispositif d’'affichage a émission de lumiére
comprenant :

un circuit d’attaque (400) de données destiné a
fournir une pluralité de signaux de données sur
une pluralité de lignes (D1 a Dm) de données
pendant une image (1TV) incluant des premiere
(1SF) et seconde (2SF) sous-images ;

un circuit d’attaque (200) de balayage destiné a
fournir une pluralité de signaux de sélection sur
une pluralité de lignes (S1 a Sn) de balayage ;
un circuit d’attaque (300) de balayage d’émis-
sion de lumiére destiné a fournir une pluralité de
signaux de commande d’émission sur une plu-
ralité de lignes (Ena, Enb) de balayage d’émis-
sion de lumiére, le nombre de lignes (Ena, Enb)
de balayage d’émission de lumiére étant deux
fois celui des lignes (S1 a Sn) de balayage ; et
une pluralité de pixels (110) agencés enrangées
et en colonnes et raccordés aux lignes (D1 a
Dm) de données, aux lignes (S1 a Sn) de ba-
layage et aux lignes (Ena, Enb) de balayage
d’émission de lumiére, chaque pixel compre-
nant un circuit d’attaque (111, 111’) de pixel et
deux sous-pixels adjacents ayant des couleurs
différentes, dans lequel chaque sous-pixel com-
prend un interrupteur apte a commander I'émis-
sion du sous-pixel,

chaque circuit d’attaque de pixel étant connecté
directement aux interrupteurs respectifs des
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sous-pixels du pixel, etles bornes de commande
des interrupteurs respectifs des deux sous-
pixels du pixel étant connectées a I'une, diffé-
rente, de deux lignes de balayage d’émission
de lumiere de la rangée, de sorte que le nombre
de sous-pixels de chaque rangée est deux fois
celui des lignes (D1 a Dm) de données,

le dispositif d’affichage étant apte a fournir, aux
sous-pixels du pixel, de fagon répartie dans le
temps, pour chaque pixel, pendant les différen-
tes sous-images (1SF, 2SF), deux signaux de
données via la ligne de données et le circuit d’at-
taque de pixel, correspondants ; et

une mémoire (500) destinée a mémoriser des
données d’'image,

dans lequel les données d’'images sont divisées
en données pour les premiére et seconde sous-
images (1SF, 2SF), dans lequel les données
d’'image incluent des données correspondant
aux deux signaux de données, le dispositif d’af-
fichage a émission de lumiére étant apte a mé-
moriser conjointement les données d’image
sous forme d’ensembles de données de R, G et
B dans la mémoire (500) pour les premiere et
seconde sous-images (1SF, 2SF) agencées
suivant une séquence d’attaque d’émission de
lumiére.

Dispositif d’affichage a émission de lumiére selon
'une des revendications 1 et 2, dans lequel le dis-
positif d’affichage a émission de lumiére est en outre
apte a mémoriser dans la mémoire (500) les don-
nées agenceées selon une séquence prédéterminée
de lecture des données.

Procédé de mise en oeuvre du dispositif d’affichage
aémission de lumiére selon I'une des revendications
1 et 2, le procédé comprenant :

a) la répartition des données d’affichage d’une
image d’affichage en données pourles premiere
et seconde sous-images, dans lequel les don-
nées d’affichage incluent des données corres-
pondant aux deux signaux de données ;

b) 'agencement des données pour les premiere
et seconde sous-images selon une séquence
d’'attaque d’émission de lumiére ;

c¢) la mémorisation conjointe dans une mémoire
(500) des données agencées sous forme d’en-
sembles de données de R, G et B ; et

d) pendant les premiére et seconde sous-ima-
ges, I'application, a la pluralité de lignes (D1 a
Dm) de donnée, des données mémorisées de
cette sous-image et la fourniture séquentielle
d’une pluralité de signaux de sélection sur la plu-
ralité de lignes (S1 a Sn) de balayage, en four-
nissant ainsi, au circuit d’attaque de pixel, de
maniére répartie dans le temps, pour chaque
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pixel, pendant chaque sous-image, un signal de
donnée via la ligne de donnée correspondante ;
e) la fourniture d’'une pluralité de signaux de
commande d’émission sur la pluralité de lignes
(Ena, Enb) de balayage d’émission de lumiére
pour commander les interrupteurs des sous-
pixels, de fagon que chacun de ces circuits d’at-
taque de pixel délivre les signaux de donnée
regus, respectivement, aux premier et second
sous-pixels correspondants pendant les pre-
miére et seconde sous-images.

Procédé selon la revendication 4, dans lequel les
données agencées de ¢) sont mémorisées suivant
une séquence prédéterminée de lecture des don-
nées dans la mémoire (500).
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Fig. 2A
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Fig. 2C
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Fig. 3
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Fig. 7
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Fig. 8A

R(1, 1)

B(1, 1)

G(1, 2)

R(1,3)

B(1,3)

G(1.4)

R{1, 5}

B(1,5)

G(1, 6)

G(2, 1)

R(2, 2)

B(2, 2)

G(2, 3}

R(2,4)

B(2, 4)

6(2, 5)

R(2, 6)

B(2, 6)

R(3, 1)

G(3, 2)

R(3,3)

8(3, 3)

G(3, 4

R(3, 5)

8(3, 5)

G(3, 6)

G4, 1)

R(4, 2)

B(3, 2)

G4, 3)

R(3. 4)

B(4, 4)

G4, 5)

R(4,6)

B8(4, 6)

R(1, 1)

B(1, 1)

G(1, 2)

R(1. 3)

B(1, 3)

G(1, 4}

R(1, 5)

B(1, 5)

G(1, &)

G2, 1)

R(2, 2)

B(2,2)

G(2, 3)

R{2,4)

B(2 4}

G(2, 5)

R{2, 6)

B(2, 6}

R(3, 1)

B(3, 1)

G(3, 2)

R(3,3)

8(3,3)

G(3, 4)

R(3,5)

B(3, §)

G(3, 6)

G4, 1)

R(4, 2)

B4, 2)

G{3, 3)

R4, 4)

B8{4,4)

G(4, 5)

R(4, &)

B{4, &}

Even Field

Fig. 8B

G(1, 1)

R(1, 2)

B(1,2)

G(1, 3)

R(1, 4}

B(t, 1)

G(1, 5)

R(1, 6)

8(1, 6)

R(2, 1)

B(2, 1)

6(2, 2)

R(z, 3)

B8(2, 3}

6(2,4)

Rf2, §)

8(2, 5)

G(2, 5)

G(3, 1)

R(3, 2)

B(3,2)

G(3,3)

R(3, 4)

B8(3, 4}

G(3, 5)

R(3, §)

B(3, 6)

R4, 1)

B(4, 1)

G4, 2)

R(4,3)

B(4, 3)

G4, 4)

A4, 5)

B(4, §}

G4, 6)

G(1, 1)

R(1, 2)

B(1,2)

G(1, 3)

R(1,4)

B(1, 4)

G(1, 5}

R(1, 6)

8(1, 6)

Rf2, 1)

B(z, 1

G2, 2)

R(2,3)

B(2, 3)

G(2, 4)

R(2,5)

B(2, 5)

G(2, 6)

G(3, 1)

R{3, 2)

B(. 2

G(3, 3)

R(3, 4)

B(3, 4)

G(3, 5)

R(3, 6)

B(3, 6}

R(4, 1)

B(4, 1)

Gfd, 2) |

R(4, 3)

B(4, 3)

G4, 4)

R(4, 5)

B(4, 5)

G(4, 6)

22




EP 1 628 285 B1

Fig. 9A
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Fig. 13
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Fig. 14A
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