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7) ABSTRACT

A memory managing method for display data of a light
emitting display device, which uses field light-emitting of
organic materials. A plurality of pixels are each provided
with at least two sub-pixels to emit different color lights,
wherein one field has at least first and second subfields
divided and driven independently. At least two data signals
corresponding to substantially the same color are time-
divided and applied to a data line during the one field, and
selecting signals are sequentially applied to a plurality of
scan lines at the first and second subfields. The method
includes a) dividing input data corresponding to a display
image into data for the first and second subfields, b) arrang-
ing the data for the first and second subfields according to a
sequence of light-emitting driving, and c) storing the

Aug. 20,2004 (KR) .coovvverrevremeersrrns 10-2004-0065778 ~ arranged data as pixel-based data.
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Fig. 2A
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METHOD FOR MANAGING DISPLAY MEMORY
DATA OF LIGHT EMITTING DISPLAY

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2004-0065778 filed on
Aug. 20,2004 in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] 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 emission
of organic materials.

[0004] 2. Description of the Related Art

[0005] 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 display 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 signal provided through the
data line in response to a selecting signal transmitted
through a selecting scan line. Accordingly, the above-noted
display needs a data driver for driving data lines and a scan
driver for driving selecting scan lines.

[0006] 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”).

[0007] 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 display
R, a sub-pixel to display G, and a sub-pixel to display B such
that these R, G, and B sub-pixels are combined to display
various colors.

[0008] Also, since the data driver converts digital signals
into analog signals to apply the analog signals to the data
lines, the data driver typically has output terminals 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 trans-
mitting 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 in which the aperture ratio of pixels is
reduced.
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SUMMARY OF THE INVENTION

[0009] Accordingly, in one exemplary embodiment
according to the present invention, a method for managing
a display memory of a light emitting display including a
method for managing sorting of data stored in the memory
of the light-emitting display into a predetermined form
adapted to a light-emitting driving method, is provided.

[0010] In an exemplary embodiment according to the
present invention, a memory managing method for display
data of a light emitting display device is provided. The light
emitting display device includes a plurality of pixels each
including at least two sub-pixels for emitting different color
lights. A field is divided into a plurality of subfields includ-
ing a first subfield and a second subfield, and at least two
data signals corresponding to substantially the same color
are time-divided and are applied to a data line in the field
having the plurality of subfields. Selecting signals are
sequentially applied to a plurality of scan lines in the first
and second subfields.

[0011] The display data of a display image are divided into
data for the first and second subfields, wherein the display
data includes data corresponding to the at least two data
signals. The data of the first and second subfields are
arranged according to a sequence of light-emitting driving.
The arranged data are stored as pixel-based data.

[0012] The light-emitting driving may include time-di-
vided driving of adjacent sub-pixels and/or time-divided
driving of sub-pixels of the same color. The pixel-based data
may be stored according to a predetermined sequence of
reading the data from a memory in accordance with a
memory map of the memory, which may have 3n data in a
column direction of the first and second subfields when 6n
display data are supplied in a column direction, wherein n is
a positive integer. The memory map may correspond to the
scan lines for selecting signals S(3k+1), S(3k+2), or S(3k+3),
where k=0, 1, 2, . . . , n-1 for each line.

[0013] In another exemplary embodiment according to the
present invention, a light emitting 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.

[0014] In yet another exemplary embodiment according to
the present invention, a light emitting display device is
provided. The light emitting display device includes a data
driver, a scan driver, a plurality pixels and a memory. The
data driver provides a plurality of data signals over a
plurality of data lines during a field including at least first
and second subfields. The scan driver provides a plurality of
selecting signals over a plurality of scan lines. The pixels are
coupled to the data lines and the scan lines, and each pixel
includes at least two sub-pixels having different colors. Each
data line provides at least two data signals, respectively, to
atleast two sub-pixels having the same color during different
subfields. The memory stores the image data. The image
data is divided into data for the first and second subfields,
wherein the image data includes data corresponding to the at
least two data signals. The data for the first and second
subfields are arranged according to a sequence of light-
emitting driving, and the arranged data are stored as pixel-
based data in the memory.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0015] 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.

[0016] FIG.1is a schematic plain view of an organic light
emitting display according to an exemplary embodiment of
the present invention.

[0017] 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.

[0018] FIG. 3 shows driving of two sub-pixels according
to an exemplary embodiment of the prevent invention.

[0019] FIG. 4 schematically shows a light-emitting driv-
ing mechanism of neighboring sub-pixels according to a first
exemplary embodiment of the present invention.

[0020] FIG. 5 schematically shows pixels of an organic
light emitting display according to the first exemplary
embodiment of the present invention.

[0021] FIG. 6 shows a circuit of pixels of an organic light
emitting display according to the first exemplary embodi-
ment of the present invention.

[0022] FIG. 7 is an input data map of an organic light
emitting display according to the first exemplary embodi-
ment of the present invention.

[0023] FIG. 8A and FIG. 8B respectively show principles
of managing an input data map of an odd field and an even
field according to the first exemplary embodiment of the
present invention.

[0024] 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.

[0025] FIG. 10 schematically shows a light-emitting driv-
ing mechanism between sub-pixels of the same color
according to a second exemplary embodiment of the present
invention.

[0026] FIG. 11 schematically shows pixels of an organic
light emitting display according to the second exemplary
embodiment of the present invention.

[0027] FIG. 12 is a circuit view of pixels of an organic
light emitting display according to the second exemplary
embodiment of the present invention.

[0028] FIG. 13 is a driving timing diagram of an organic
light emitting display according to the second exemplary
embodiment of the present invention.

[0029] FIGS. 14A and 14B are respectively an input data
map of an odd field and an even field according to the second
exemplary embodiment of the present invention.

DETAILED DESCRIPTION

[0030] In the following detailed description, only certain
exemplary embodiments of the 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 invention. Accordingly, the
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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.

[0031] Hereinafter, a managing method for managing dis-
play 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.

[0032] FIG.1is a schematic plain view of an organic light
emitting display.

[0033] With reference to FIG. 1, an organic light emitting
display according to an exemplary embodiment of the
present invention includes a display panel 100, a selecting
scan driver 200, a light-emitting scan driver 300, a data
driver 400, and a memory 500. Input data for display images
are stored in the memory 500.

[0034] 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.

[0035] The selecting scan driver 200 sequentially applies
selecting signals to the scan lines S1 to Sn so as to write data
signals on the pixels coupled to the corresponding 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 emis-
sion 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 control driver. The data driver 400 applies data
signals to the data lines D1 to Dm, whenever the selecting
signal is sequentially applied to the scan lines S1 to Sn.

[0036] 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 substrate of the display panel 100.

[0037] 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.

[0038] FIG. 2A shows pixels of the organic light emitting
display, where R, G, and B pixels are arranged in the column
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direction starting from the first line in the row direction.
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.

[0039] 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, when it is given that k=0,
1,2,3,...,n-1, the outputs of the driving IC are generated
to be S1, S2, S3, S4, S5, S6, . . ., S(3k+1), S(3k+2), and
S(3k+3). The pixels are respectively classified into odd
pixels and even pixels and include R, G, and B so that the
number of pixels is 6n (0 is a positive integer) per line.

[0040] FIG. 4 schematically shows a light-emitting driv-
ing mechanism of adjacent sub-pixels according to a first
exemplary embodiment of the present invention.

[0041] With reference to FIG. 4, in the organic light
emitting display according to the first exemplary embodi-
ment of the present invention, the light-emitting driving
between adjacent sub-pixels is achieved in response to
writing the data of different colors at two subfields, is
executed 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 elements indicated
by the dotted lines emit light starting from the first line to the
final line in the column direction at the odd and even fields
to make a one-frame image, generally outputting 60 frames
per second.

[0042] FIG. 5 schematically shows pixels of an organic
light emitting display according to the first exemplary
embodiment of the present invention.

[0043] With reference to FIG. 5, cach pixel 1104, 1105 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 elements
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,

[0044] 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.

[0045] For this end, the selecting scan driver 200 (shown
in 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.

[0046] 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 OLEDg] to the data line D1 in two
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sub-fields, applies data signals corresponding 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 OLEDD2 to the data line D3.

[0047] With reference to FIG. 6, a detailed operation of an
organic light emitting display according to the first exem-
plary embodiment of the present invention will be described.

[0048] FIG. 6 shows a circuit of a pixel of an organic light
emitting display according to the first exemplary embodi-
ment 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.

[0049] 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 selecting
signal is transmitted will be referred to as “the previous scan
line.”

[0050] The pixel 110a according to the first exemplary
embodiment of the present invention includes a driving
transistor M11, switching transistors M12 to M14, capaci-
tors C11 and C12, organic light emitting elements OLEDr1
and OLEDgl, and light-emitting transistors M15¢ and
M15b for controlling light emission of the organic 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 OLEDr12, and light-emitting transis-
tors M25a and M25b for controlling light emission of the
organic light emitting elements OLEDb1 and OLED:2. 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 OLEDbB2. 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.

[0051] 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
(not shown in FIG. 6). The above-noted light-emitting
transistors M15a and M15b and light-emitting signal lines
Ena and Enb configure a switch for selectively transmitting
the current provided by the driving transistor M11 to the
organic light emitting elements OLEDr1 and OLEDgl.

[0052] The transistor M11 is a driving transistor for 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 OLEDgl
through the transistor M15a and M15b, respectively, accord-
ing 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.

[0053] One electrode A of the capacitor C12 is coupled to
the gate of the driving transistor M11, and the capacitor C1
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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 capacitor C12 in
response to the selecting signal provided from the previous
scan line Sn-1.

[0054] Also, the switching transistor M14 transmits the
data voltage supplied from the data lines Dm to the capacitor
C11 in response to the selecting signal provided from the
current scan line Sn. Also, the light-emitting transistors
M15a and M15b are respectively coupled between 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 OLEDrl and OLEDgl in response to the light-
emitting signal applied from the light-emitting signal lines
Ena and Enb.

[0055] The organic light emitting elements OLEDr1 and
OLEDg] respectively emit red and green lights correspond-
ing 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 voltage of
VDD, is applied to cathodes of the organic light emitting
elements OLEDr1 and OLEDg1. The power supply voltage
of VSS may be a negative voltage or the ground voltage, by
way of example.

[0056] The operation of the pixel 110a will be described in
detail.
[0057] 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 threshold voltage VIH 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.

[0058] Since the high-level light-emitting signal is applied
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 emitting elements
OLEDr and OLEDg.

[0059] The transistor M14 is intercepted since the high-
level signal is applied to the current scan line Sn.

[0060] 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 capacitor C11.
Also, since the voltage corresponding to the threshold volt-
age 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 applied to the gate of
the transistor M11.

[0061] When the light-emitting transistors M15a4 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, OLEDg]1 to
thus emit light.
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[0062] The sclecting signal is sequentially applied to the
selecting scan line S1 to Sn at two sub fields included in a
field, and the two light-emitting signals respectively applied
to two light-emitting signal lines Ela to Ena and E1b to Enb
have a low-level period which is not repeated during one
field.

[0063] Also, the pixels 1105 and 110c store the threshold
voltages of the driving transistor M21 and M31 in the
capacitors C22 and C32 while the selecting signal is applied
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 applied to the
current scan line Sn. When the light-emitting transistors
M25a and M35¢ 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 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 corresponding to the voltages charged
in the capacitors C21 and C31 are transmitted to the red and
blue organic light emitting elements OLED12 and OLEDbH2
to thus emit light.

[0064] FIG. 7 is an input data map of an organic light
emitting display according to the first exemplary embodi-
ment of the present invention.

[0065] 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.

[0066] FIG. 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 shown in 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 columns, the memory map is provided
with the first and second sub-field each of which has 3n data
in columns.

[0067] FIG. 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 selecting
signals S(3k+1), S(3k+2), and S(3k+3).

[0068] With reference to FIG. 9A, in the memory map of
the odd field according to the first exemplary embodiment of
the present invention, for example, since k=0 on the first
line, when S(34+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
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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.

[0069] Also, with reference to FIG. 9B, in the memory
map of the even fleld according to the first exemplary
embodiment of the present invention, for example, since k=0
on the first line, when S(34+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 in the range
of from R(1, 1) to R(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). 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 description for odd lines and even lines.

[0070] 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.

[0071] 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.

[0072] However, in the case of driving the pixel according
to the first exemplary embodiment of the present invention,
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. Accordingly, when the low-level select-
ing 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.

[0073] The pixels 110z to 110c according to the first
exemplary embodiment of the present invention receive the
current corresponding to the different colors in two sub-
fields, 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—1 in a single subfield, depends
on the current supplied by the driving transistors M11 to
M31 in the previous subfield.

[0074] As a result, there is a problem in that the driving
transistors M11 to M31 have the threshold voltages of which
the deviations are insufficiently compensated because the
compensated voltage is charged in the capacitors C12 to C32
according to the data voltage of the previous subfield and the
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data voltages corresponding to the different colors are
applied in the previous subfield and the current subfield.

[0075] Also, there is a problem in that it is difficult to
control the white balance of the red, green, and blue images
by controlling the characteristics of the driving transistor
because the pixel according to the first exemplary embodi-
ment of the present invention has a driving transistor for
driving the organic light emitting elements of different
colors.

[0076] Consequently, as described hereafter, an organic
light emitting display according to a second exemplary
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.

[0077] The pixel of the organic light emitting display
according to a second exemplary embodiment of the present
invention will be described in detail with reference to FIGS.
10 to 14.

[0078] FIG. 10 schematically shows light-emitting driv-
ing occurring between sub-pixels of the same color accord-
ing to the second exemplary embodiment of the present
invention.

[0079] With reference to FIG. 10, in the organic light
emitting display according to the second exemplary embodi-
ment of the present invention, the light-emitting driving
between adjacent sub-pixels is achieved in response to the
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 even fields 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.

[0080] Each light-emitting driving between the sub-pixels
is divided. FIG. 11 schematically shows the pixel of the
organic light emitting display according to the second exem-
plary embodiment of the present invention. In FIG. 11, three
pixels 110a'-110c¢' coupled to data lines D1-D3 and a select-
ing scan line Sn are illustrated representatively.

[0081] In accordance with the second exemplary embodi-
ment of the present invention, each of the pixels 1104'-110c¢'
includes one of drivers 111', 112" and 113', two organic light
emitting elements to emit light of different colors, and the
data lines D1-D3 having the data signals corresponding to
the red, green, and blue lights supplied thereto.

[0082] The driver 111" of the pixel 110" is coupled to the
data line D1 so that it applies the current corresponding to
the data voltage transmitted from the data line D1 to the red
organic light emitting elements OLEDr1 and OLEDr2. The
driver 112' of the pixel 1105' is coupled to the data line D2
so that it applies the current corresponding to the data
voltage transmitted from the data line D2 to the green
organic light emitting elements OLEDgl and OLEDg2.
Further, the driver 113' of the pixel 110c¢' is coupled to the
data line D3 so that it applies the current corresponding to
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the data voltage transmitted from the data line D3 to the blue
organic light emitting elements OLEDb1 and OLEDb2.

[0083] Hereinafter, detailed operation of an organic light
emitting display according to the second exemplary embodi-
ment of the present invention is described with reference to
FIG. 12. However, descriptions that are redundant to those
of the first exemplary embodiment will be omitted.

[0084] FIG. 12 is a circuit of pixel of an organic light
emitting display according to the second exemplary embodi-
ment of the present invention.

[0085] With reference to FIG. 12, the driver of the pixel
110a' includes a driving transistor M11, switching transistors
M12-M14, capacitors C11 and C12, and light-emitting tran-
sistors M1S¢ and M15b. The driver of the pixel 1105
includes a driving transistor M21, switching transistors M22
to M24, capacitors C21 and C22, and light-emitting tran-
sistors M25¢ and M25b, the driver of the pixel 110c¢'
includes a driving transistor M31, switching transistors M32
to M34, capacitors C31 and C32, and light-emitting tran-
sistors M35a and M35b.

[0086] According to the second exemplary embodiment, 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 transmit the cur-
rent transmitted from the driving transistor M11 to the
organic light emitting elements OLEDr1 and OLED12 in
response to the light-emitting signals transmitted from the
light-emitting signal lines Ena and Enb.

[0087] A drain of the driving transistor M21 is coupled
with sources of the light-emitting transistors M335a 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 transmit-
ted from the light-emitting signal lines Ena and Enb.

[0088] A drain of the driving transistor M31 is coupled to
sources of the light-emitting transistors M25«¢ 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 OLEDb2 in
response to the light-emitting signals transmitted from the
light-emitting signal lines Ena and Enb.

[0089] As a result, the data voltage corresponding to the
same color is applied to one data line during one field (i.c.,
two subfields), and the driving transistor transmits the cur-
rent corresponding to the data voltage to the organic Light
emitting elements of the same color.

[0090] Hereinafter, the driving method of the organic light
emitting display will be described in detail with reference to
FIG. 13.

[0091] FIG. 13 is a driving timing view of the organic
light emitting display according to the second exemplary
embodiment of the present invention.

[0092] In the organic light emitting display according to
the second exemplary embodiment, one field 1TV is divided
into two subfields 1SF and 2SF to be driven, and the
selection signal having a low level is sequentially applied to
the scan lines S1-Sn during each of the subfields 1SF and
2SF. Each of two organic light emitting elements included in
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one pixel emits light during a corresponding one of the two
subfields. The subfields 1SF and 2SF are defined indepen-
dently for columns, and FIG. 13 shows two subfields 1SF
and 2SF based on the selecting scan line S1 of the first
column.

[0093] 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 current scan
line Sn, the data voltages corresponding to the red, green,
and blue colors are respectively applied to the data lines D1
to D3, and the data voltages are charged in the capacitors
C11, C21 and C31 through the transistors M14, M24 and
M34, respectively. Also, when the light-emitting transistors
M15a, M35a and M25a are turned on, currents correspond-
ing 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 OLEDDbI1, respectively, to achieve the light emission.

[0094] In a like manner, data voltages are applied to the
pixels of the first through nth columns during the subfield
ISF so that the left one of two organic light emitting
elements emits light in each pixel.

[0095] During the next subfield 2SF, the low level selec-
tion 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 1104' to 110¢' coupled to the
current scan line Sn allow the voltage corresponding 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 corre-
sponding 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 signals that are sequentially applied to the
selecting scan lines S1-Sn. As a result, currents correspond-
ing 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.

[0096] In accordance with the second exemplary embodi-
ment, the light-emitting signals applied to the light-emitting
signal lines Ela to Ena and E1b to Enb during the subfields
ISF and 2SF remain low level during a predetermined
period, and the organic light emitting elements emit light
continuously while the corresponding light-emitting signal
is applied to the light-emitting transistor and the light-
emitting signal remain low level. FIG. 13 shows a period
that is substantially the same as this period.

[0097] That is to say, the organic light emitting elements
coupled to the left part of each pixel emit light of a
brightness in response to the data voltage applied during 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.

[0098] A data voltage corresponding to the same color is
applied to each of the data lines D1-Dm during one field



US 2006/0038757 Al

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.

[0099] That is to say, in the case where a selection signal
is applied to the previous scan line Sn-1 at the pixel 1104'
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 transistor M11 outputs the current corre-
sponding 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.

[0100] As a result, although the drain electrode of the
driving transistor M11 has a parasitic capacitance compo-
nent so that a voltage different from the threshold voltage 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.

[0101] 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 transistor 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 current to flow to a
different one of the red, green, and blue organic light
emitting elements.

[0102] FIG. 14A and FIG. 14B are respectively a memory
map of an odd field and an even field according to the second
exemplary embodiment of the present invention. In a like
manner as the first exemplary embodiment, when k=0, 1, 2,
..., n-1, the data of the lower part is classified into three

kinds of data according to scan line selecting signals S(3k+
1), S(3k+2), and S(3k+3).

[0103] With reference to FIG. 14A, in the memory map of
the odd field according to the second exemplary embodi-
ment 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 ge 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 81, 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(34+3) is S3, the light-emitting data are stored in the
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range of from B(2, 2) 10 B(2, 6n). Thereafter, next lines are
stored in the same manner as above-stated description for
odd lines and even lines.

[0104] 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
example, 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(34+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
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.

[0105] 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.

[0106] Returning now to FIG. 12, as stated above,
although the pixel driver according to the second exemplary
embodiment includes a driving transistor, four switching
transistors, two capacitors, and two light-emitting elements,
the principles of the second exemplary embodiment can be
applied to organic light emitting displays having various
different types of pixels, and are not limited to being applied
to the pixels as shown in FIG. 12.

[0107] In other pixels of the organic light emitting display
where the principles of the second exemplary embodiment
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 regulating the width and
length of the channel of the driving transistor.

[0108] For example, although FIG. 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 suitable
scan type of organic light emitting display.

[0109] Also, although FIG. 12 shows one pixel including
two organic light emitting elements, one pixel in other
embodiments may include three organic light emitting ele-
ments and emit red, green, and blue lights. In this case, the

pixel circuit should be driven with one field divided into
three subfields.

[0110] According to the present invention, a light-emitting
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.

[0111] While this invention has been described in connec-
tion with certain exemplary embodiments, it is to be under-
stood that the present invention is not limited to the dis-
closed embodiments, but, on the contrary, is intended to
cover various modifications and equivalent arrangements
included within the spirit and scope of the appended claims.
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What is claimed is:

1. A memory managing method for display data of a light
emitting display device, wherein a plurality of pixels each
include at least two sub-pixels for emitting different color
lights, a field is divided into a plurality of subfields including
a first subfield and a second subfield, at least two data signals
corresponding to substantially the same color are time-
divided and are applied to a data line in the field having the
plurality of subfields, and selecting signals are sequentially
applied to a plurality of scan lines in the first and second
subfields, the method comprising:

a) dividing the display data of a display image into data
for the first and second subfields, wherein the display
data includes data corresponding to the at least two data
signals;

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

¢) storing the arranged data as pixel-based data.

2. The memory managing method for display data of a
light emitting display device as claimed in claim 1, wherein
the light-emitting driving of b) comprises time-divided
driving of adjacent sub-pixels.

3. The memory managing method for display data of a
light emitting display device as claimed in claim 1, wherein
the light-emitting driving of b) comprises time-divided
driving of sub-pixels of the same color.

4. The memory managing method for display data of a
light emitting display device as claimed in claim 1, wherein
the pixel-based data of ¢) are stored according to a prede-
termined sequence of reading the data from a memory in
accordance with a memory map of the memory.

5. The memory managing method for display data of a
light emitting display device as claimed in claim 4, wherein
the memory map has 3n data in a column direction of the
first and second subfields when 6n display data are supplied
in a column direction, wherein n is a positive integer.

6. The memory managing method for display data of a
light emitting display device as claimed in claim 4, wherein
the memory map corresponds to the scan lines for selecting
signals S(3&k+1), S(3k+2) or S(3k+3) where k=0, 1, 2, . . .,
n-1 for each line.
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7. A light emitting display device comprising:

a data driver for providing a plurality of data signals over
a plurality of data lines during a field including at least
first and second subfields;

a scan driver for providing a plurality of sclecting signals
over a plurality of scan lines;

a plurality of pixels coupled to the data lines and the scan
lines, each pixel comprising at least two sub-pixels
having different colors, wherein each data line provides
at least two data signals, respectively, to at least two
sub-pixels having the same color during different sub-
fields; and

a memory for storing the image data,

wherein the image data is divided into data for the first
and second subfields, wherein the image data includes
data corresponding to the at least two data signals, the
data for the first and second subfields are arranged
according to a sequence of light-emitting driving, and
the arranged data are stored as pixel-based data in the
memory.

8. The light emitting display device of claim 7, wherein
the light-emitting driving comprises time-divided driving of
adjacent sub-pixels;

9. The light emitting display device of claim 7, wherein
the light-emitting driving comprises time-divided driving of
the sub-pixels of the same color.

10. The light emitting display device of claim 7, wherein
the pixel-based data are stored in the memory according to
a predetermined sequence of reading the data according to a
memory map of the memory.

11. The light emitting display device of claim 10, wherein
the memory map has 3n data in a column direction of the
first and second subfields when 6n display data are supplied
in a column direction, wherein n is a positive integer.

12. The light emitting display device of claim 10, wherein
the memory map corresponds to the scan lines for selecting
signals S(3&+1), S(3k+2) or S(3k+3) where k=0, 1, 2, . . .,
n-1 for cach line.
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