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Description

[0001] The presentinvention relates to a flat panel dis-
play, and more particularly, to an organic light emitting
display.

[0002] Recently, various flat panel displays (FPDs),
with reduced weight and volume compared to that of cath-
ode ray tubes (CRTs), have been developed. The FPDs
include liquid crystal displays (LCDs), field emission dis-
plays (FEDs), plasma display panels (PDPs), and organ-
ic light emitting displays.

[0003] Among the FPDs, the organic light emitting dis-
play has self-emission elements that emit light from phos-
phors by re-combination of electrons and holes. The or-
ganic light emitting display is divided into two categories,
a passive matrix organic light emitting display and an
active matrix organic light emitting display.

[0004] In the active matrix organic light emitting dis-
play, a plurality of pixels are arranged in a matrix. Emis-
sion of the pixels is controlled using switch elements such
as thin film transistors (TFTs) in the pixels. Display is
performed through scan lines that select the pixels, data
lines for controlling the emission of the pixels, and pixel
power lines VDD for supplying voltage (or current) to the
pixels.

[0005] Ideally, the pixel power lines VDD supply uni-
form voltage to the plurality of pixels coupled to them.
Voltage values applied through the pixel power lines
should be equal to each other in terms of the coupled
pixels. However, this can be difficult to achieve due to an
IR drop (e.g., a voltage drop) generated by the pixel pow-
er lines. That is, the voltages supplied to the pixels are
reduced due to the IR drop as the distance that the pixels
are from an external power supply increases. Thisis more
clearly described with reference to FIG. 1.

[0006] FIG. 1 is a block diagram illustrating the struc-
ture of a conventional organic light emitting display.
[0007] Referring to FIG. 1, the organic light emitting
display includes an image display unit 10 for displaying
an image, a data driver 20 for transmitting data signals,
and a scan driver 30 for transmitting scan signals. In ad-
dition, the image display unit 10 includes a plurality of
pixels 11 including light emitting elements and pixel cir-
cuits, a plurality of scan lines S1, S2, ..., Sn-1, and Sn
arranged in rows, a plurality of data lines D1, D2, ..., Dm-
1, and Dm arranged in columns, a plurality of pixel power
lines VDD for supplying power to the plurality of pixels,
and a power supply 12 for providing voltages (e.g., pre-
determined voltages) to the pixel power lines VDD.
[0008] The image display unit 10 applies the scan sig-
nals transmitted from the scan lines S1, S2, ..., Sn-1, and
Sn and the data signals transmitted from the data lines
D1,D2, ..., Dm-1, and Dm to the pixels. The pixel circuits
included in the pixels generate currents corresponding
to the data signals and transmit the generated currents
to the light emitting elements to display an image.
[0009] Inthis case, a positive pixel-driving voltage from
the power supply 12 (in the lower portion of the display,
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as illustrated in FIG. 1) having a uniform level is applied
to the pixels 11 through the pixel power lines VDD. As
illustratedin FIG. 1, some of the pixels 10 are further from
the power supply 12 (for example, pixels in the upper
portion of the display) for applying pixel-driving voltages
than others (for instance, pixels in the lower portion).
Therefore, due to a non-uniformity of line resistance in
accordance with lengths of the pixel power lines VDD
commonly coupled to the power supply 12, the magni-
tudes of the IR drops ofthe pixel-driving voltages supplied
to the pixels 11 are different from each other.

[0010] Thatis, the magnitude of the IR drop of the pixel
power lines VDD is smaller when the pixel is closer to
the power supply 12, while the magnitude of the voltage
drop of the pixel power line VDD increases the further
the pixel is from the power supply 12.

[0011] Therefore, the conventional organic light emit-
ting display has a shortcoming in that the amount of cur-
rentdelivered to a pixel 11 for the same data signal varies
in accordance with the position of the pixel 11 due to the
non-uniformity of the IR drop of the pixel powerlines VDD.
Consequently, emission brightness becomes non-uni-
form. Such a problem becomes serious as the size of a
panel increases.

[0012] Various types of display devices and driving
methods are disclosed in US2005/219164, EP1557815,
JP2002/108252 and US2005/117410.

[0013] According to the invention, there is provided an
organic light emitting display according to claim 1.
[0014] Accordingly, embodiments ofthe presentinven-
tion provide an organic light emitting display that includes
first pixel power lines that receive pixel-driving voltages
from a first power supply and second pixel power lines
arranged between the first pixel power lines to receive
pixel-driving voltages from a second power supply. Ad-
jacent pixels of the same colour among the plurality of
pixels provided in an image display unit are coupled to
pixel power lines that are coupled to different power sup-
plies. This prevents or reduces the problem of non-uni-
form brightness of the entire image display unit due to
the IR drop of pixel power lines.

[0015] According to an exemplary embodiment of the
presentinvention, an organic light emitting display is pro-
vided. The organic light emitting display includes an im-
age display unit, a plurality of pixel power lines, and first
and second power supplies. The image display unit in-
cludes a plurality of pixels. The plurality of pixel power
lines includes first pixels power lines and second pixel
power lines for transmitting pixel-driving voltages to the
plurality of pixels. The first and second power supplies
are for providing the pixel-driving voltages to the first pixel
power lines and the second pixel power lines, respec-
tively. Adjacent pixels of the same colour from among
the plurality of pixels included in the image display unit
are coupled to different ones of the power supplies via
respective ones of the pixel power lines.

[0016] The first pixel power lines and the second pixel
power lines may extend in opposite directions.
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[0017] The first pixel power lines may extend from a
first side of the image display unit to a second side of the
image display unit that is opposite the first side of the
image display unit. The second pixel power lines may
extend from the second side of the image display unit to
the first side of the image display unit and are interleaved
with the first pixel power lines.

[0018] The first pixel power lines may correspond to
odd columns of the pixels of the image display unit. The
second pixel power lines may correspond to even col-
umns of the pixels of the image display unit.

[0019] Pixels in an odd row from among the plurality
of pixels may be coupled to respective ones of the plu-
rality of pixel power lines on a first side of the pixels in
the odd row. Pixels in an even row from among the plu-
rality of pixels may be coupled to respective ones of the
plurality of pixel power lines on a second side of the pixels
in the even row. The second side of the pixels is opposite
the first side of the pixels.

[0020] The pixels may be arranged in unit pixels, each
including adjacent red (R), green (G), and blue (B) pixels
of the plurality of pixels, such that the pixels of each of
the unit pixels are coupled to adjacent ones of the plurality
of pixel power lines coupled to the same one of the power
supplies, and that two of the pixels of each of the unit
pixels are coupled to the same one of the plurality of pixel
power lines.

[0021] The unit pixels may be arranged in rows, and
the red pixel of each of the unit pixels in an odd row
among the plurality of rows is coupled to a respective
one of the plurality of pixel power lines, and the green
and blue pixels of each of the unit pixels in the odd row
are coupled to a respective another one of the plurality
of pixel power lines.

[0022] The red and green pixels of each of the unit
pixels in an even row among the plurality of rows may be
coupled to a respective one of the plurality of pixel power
lines, and the blue pixel of each of the unit pixels in the
even row is coupled to a respective another one of the
plurality of pixel power lines.

[0023] The pixel-driving voltages provided by the first
and second power supplies may be positive voltages of
the same level.

[0024] The pixels may be arranged in rows and col-
umns, and the adjacent pixels of the same colour include
two pixels of the same colour in the same row or column
from among the plurality of pixels with no intervening pix-
els of the same colour.

[0025] The colours mayinclude red (R), green (G), and
blue (B), and each of the pixels in the same column are
of the same colour.

[0026] The organic light emitting display may further
include a plurality of first and second auxiliary pixel power
lines crossing the first and second pixel power lines.
[0027] The first auxiliary pixel power lines may be cou-
pled to the first pixel power lines at crossing points of the
first auxiliary pixel power lines and the first pixel power
lines, the first auxiliary pixel power lines and the first pixel
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power lines being configured in a mesh type arrange-
ment. The second auxiliary pixel power lines may be in-
terleaved with the first auxiliary pixel power lines and are
coupled to the second pixel power lines at crossing points
of the second auxiliary pixel power lines and the second
pixel power lines, the second auxiliary pixel power lines
and the second pixel power lines being configured in a
mesh type arrangement.

[0028] The first and second auxiliary pixel power lines
may include a metal material having a low resistivity and
may be located in different layers from the first and sec-
ond pixel power lines.

[0029] Contactholes may be located at crossing points
of the first auxiliary pixel power lines and the first pixel
power lines and at crossing points of the second auxiliary
pixel power lines and the second pixel power lines so
that the first and second auxiliary pixel power lines are
electrically coupled to the first and second pixel power
lines, respectively.

[0030] As described above, according to aspects of
the presentinvention, the total distance of respective pix-
el power lines coupled to adjacent pixels of the same
colour is made uniform. This helps prevent or reduce the
problem of the brightness of the entire image display unit
becoming non-uniform due to the IR drop of the pixel
power lines.

[0031] 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 aspects of the present
invention.

FIG. 1 is a block diagram illustrating the structure of
a conventional organic light emitting display;

FIG. 2 is a block diagram illustrating the structure of
an organic light emitting display according to an em-
bodiment of the present invention;

FIG. 3 is a circuit diagram illustrating the structure
of an embodiment of the pixel of FIG. 2;

FIGs. 4A and 4B are views illustrating a coupling
relationship between first and second pixel power
lines and the pixels according to the embodiment
illustrated in FIG. 2 in detail;

FIG. 5 is a block diagram illustrating the structure of
an organic light emitting display according to another
embodiment of the present invention; and

FIG. 6 is a view illustrating a coupling relationship
among the first and second pixel power lines, first
and second auxiliary pixel power lines, and the pixels
according to the embodiment of FIG. 5.

[0032] Inthe following detailed description, only certain
exemplary embodiments of the present invention have
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been 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 scope of the presentinven-
tion. Accordingly, the drawings and description are to be
regarded as illustrative in nature and not restrictive. In
addition, when an element is referred to as being "on"
another element, it can be directly on another element
or be indirectly on another element with one or more in-
tervening elements interposed therebetween. Also,
when an element is referred to as being "coupled to" an-
other element, it can be directly connected to another
element or be indirectly connected to another element
with one or more intervening elements interposed ther-
ebetween. Hereinafter, like reference numerals refer to
like elements.

[0033] Hereinafter, the embodiments of the present in-
vention will be described in detail with reference to the
accompanying drawings.

[0034] FIG. 2 is a block diagram illustrating the struc-
ture of an organic light emitting display according to an
embodiment of the present invention.

[0035] Referring to FIG. 2, the organic light emitting
display includes an image display unit 100 for displaying
an image, a data driver 200 for transmitting data signals,
and a scan driver 300 for transmitting scan signals.
[0036] In addition, the image display unit 100 includes
a plurality of pixels 110 including light emitting elements
and pixel circuits; a plurality of scan lines S1, S2, ..., Sn-
1, and Sn arranged in rows; a plurality of data lines D1,
D2, ...,Dm-1, and Dm arranged in columns; first and sec-
ond pixel power lines VDD1 and VDD2 for transmitting
pixel-driving voltages to the plurality of pixels and extend-
ing from the upper and lower portions of the display, re-
spectively; and first and second power supplies 122 and
124 for providing the pixel-driving voltages to the firstand
second pixel power lines VDD1 and VDD2, respectively.
[0037] In particular, according to the embodiment
shown in FIG. 2, pixel power lines for transmitting the
pixel-driving voltages to the pixels are divided into the
first pixel power lines VDD1 and the second pixel power
lines VDD2 arranged to extend (deliver power) in oppo-
site directions toward the opposite side of the image dis-
play unit 100.

[0038] That is, as illustrated in FIG. 2, the first pixel
power lines VDD1 extend from the upper side of the im-
age display unit 100 to the lower side of the image display
unit 100 while the second pixel power lines VDD2 extend
from the lower side of the image display unit 100 to the
upper side of the image display unit 100. The first pixel
power lines VDD1 and the second pixel power lines
VDD2 alternate, such that, except at the edges, each first
power line VDD1 is between a pair of second power lines
VDD2 and each second power line VDD2 is between a
pair of first power lines VDD1. Thatis, the firstand second
power pixel lines VDD1 and VDD2 are interleaved.
[0039] In addition, the first pixel power lines VDD1 re-
ceive the pixel-driving voltages from the first power sup-
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ply 122 to transmit the received pixel-driving voltages to
the pixels 110 provided in the image display unit 100
while the second pixel power lines VDD2 receive the pix-
el-driving voltages from the second power supply 124 to
transmit the received pixel-driving voltages to the pixels
110 included in the image display unit 100.

[0040] Thus, the magnitude of the IR drop of the first
pixel power lines VDD1 increases toward the lower re-
gion of the image display unit 100, which is further from
the first power supply 122 than the upper region of the
image display unit 100. On the contrary, the magnitude
of the IR drop of the second pixel power VDD2 increases
toward the upper region of the image display unit 100,
which is further from the second power supply 124 than
the lower region of the image display unit 100.

[0041] Therefore,itis possible to prevent or reduce the
variation in brightness of the image display unit that takes
place due to a difference in the IR drops of the pixel power
lines when the pixel-driving voltages are supplied to the
pixels through pixel power lines extending only in the
same direction.

[0042] The pixel-driving voltages provided by the first
and second power supplies 122 and 124 are positive
voltages of the same level so that the first and second
power supplies 122 and 124 may be realized by one de-
vice.

[0043] In addition, each of the pixels 110 included in
the image display unit 100 is coupled to either a first pixel
power line VDD1 or a second pixel power line VDD2.
According to some embodiments of the present inven-
tion, adjacent pixels of the same colour (for example, in
the same column and next to each other, or in the same
row with only intervening pixels of different colours be-
tween them) among the plurality of pixels 110 included
in the image display unit 100 are coupled to different pixel
power lines VDD1 and VDD2.

[0044] Thatis, continuing to referto FIG. 2, in the case
where one each of red (R), green (G), and blue (B) pixels
realize one unit pixel, when it is assumed that a first red
pixel 110a included in a first unit pixel is coupled to the
first pixel power line VDD1, second red pixels 110b and
110c included in second unit pixels adjacent to the top,
bottom, left, and right of the first unit pixel are not coupled
tothefirst pixel powerlines VDD1 butrather to the second
pixel power lines VDD2.

[0045] Through such coupling, when the magnitude of
the IR drop of the first pixel power line VDD1 coupled to
the first red pixel 110a is small, the magnitude of the IR
drop of the second pixel power lines VDD2 coupled to
the second red pixels 110b and 110c is relatively large.
As aresult, since the distance from the pixel power lines
to adjacent pixels of the same colour, that is, the magni-
tude of line resistance, is relatively uniform, it is possible
to prevent or reduce the brightness of the image display
unit from being non-uniform due to the IR drop of the
pixel power lines.

[0046] FIG. 3 is a circuit diagram illustrating the struc-
ture of an embodiment of the pixel of FIG. 2.
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[0047] FIG. 3is one embodiment of the structure of the
pixelaccording to the embodiment of FIG. 2, butthe struc-
ture of the pixel is not limited to the embodiment of FIG. 3.
[0048] Referring to FIG. 3, the pixel includes a pixel
circuit and a light emitting element. The pixel circuit in-
cludes a first transistor M1, a second transistor M2, and
a capacitor C1. The first transistor M1 and the second
transistor M2 include sources, drains, and gates. The
capacitor C1 includes a first electrode and a second elec-
trode.

[0049] The source of the first transistor M1 is coupled
to the first pixel power line VDD1 or the second pixel
power line VDD2. The drain of the first transistor M1 is
coupled to an anode electrode of an organic light emitting
diode (OLED). The gate of the first transistor M1 is cou-
pled to a first node N1. In addition, the first node N1 is
coupled to the drain of the second transistor M2. The first
transistor M1 supplies the current corresponding to a da-
ta signal to the OLED. A base power VSS is coupled to
a cathode electrode of the OLED.

[0050] In addition, the source of the second transistor
M2 is coupled to a data line D, the drain of the second
transistor M2 is coupled to the first node N1, and the gate
of the second transistor M2 is coupled to a scan line S.
In accordance with the scan signal applied to the gate,
the data signal is transmitted to the first node N1.
[0051] Thefirstelectrode of the capacitor C1 is coupled
to the first power supply line VDD1 or the second power
supply line VDD2 and the second electrode is coupled
to the first node N1. Therefore, the capacitor C1 charges
a charge in accordance with the data signal applied to
the pixel and applies a gate signal of the first transistor
M1 in a frame in accordance with the charge so that the
operation of the first transistor M1 is maintained in the
frame.

[0052] FIGs.4Aand4B are viewsillustrating a coupling
relationship between first and second pixel power lines
and the pixels according to the embodimentillustrated in
FIG. 2 in detail.

[0053] In FIGs. 4A and 4B, for ease of illustration, the
arrangement of scan lines and data lines is omitted.
[0054] Referringto FIGs. 4A and 4B, the first pixel pow-
er lines VDD1 positioned on the upper side of the image
display unit 100 extend downward and the second pixel
power lines VDD2 positioned on the lower side of the
image display unit 100 extend upward and interleave the
first pixel power lines VDD1. That s, the first pixel power
lines VDD1 are arranged to correspond to odd columns
of the image display unit 100 and the second pixel power
lines VDD2 are arranged to correspond to even columns
of the image display unit 100.

[0055] Accordingtothe embodiment of FIG. 4A, for the
plurality of pixels 110 included in the image display unit
100, the pixels arranged in an odd row are coupled to
the pixel power lines arranged on a first side, that is, on
the left side of the respective pixels while the pixels ar-
ranged in an even row are coupled to the pixel power
lines arranged on a second side, that is, on the right side
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of the respective pixels. For example, in one embodi-
ment, adjacent sets of one each of red (R), green (G),
and blue (B) pixels 110 realize one unit pixel (forexample,
unit pixels 400, 410, and 420). Thus, in the embodiment
of FIG. 4A, no two pixels in the same unit pixel share the
same pixel power line. In addition, pixel power lines from
both the first pixel power lines VDD 1 and the second pixel
power lines VDD2 supply power to the three pixels of
each of the unit pixels.

[0056] By comparison, according to the embodiment
of FIG. 4B, two pixels among the three pixels that con-
stitute each unit pixel are arranged to share an adjacent
pixel power line. In addition, pixel power lines from only
one of the first pixel power lines VDD1 or the second
pixel power lines VDD2 supply power to the three pixels
of each of the unit pixels.

[0057] Thatis, referring to FIG. 4B, the odd unit pixels
(for example, unit pixel 400) arranged in the odd rows
are coupled to the first pixel power lines VDD1. For in-
stance, if the red pixel of a unit pixel is coupled to the ith
(iis an integer, i<m/2-1) first pixel power line VDD1, then
the green and blue pixels of the same unit pixel are cou-
pled to share the (i+1)th first pixel power line VDD1. In
addition, the even unit pixels (for example, unit pixel 410)
arranged in the odd rows are coupled to the second pixel
power lines VDD2. For instance, if the red pixel of a unit
pixel is coupled to the ith second pixel power line VDD2,
then the green and blue pixels of the same unit pixel are
coupled to share the (i+1)th second pixel power line
VDD2.

[0058] Furthermore, the odd unit pixels (for example,
unit pixel 420) arranged in the even rows are coupled to
the second pixel power lines VDD2. For instance, if the
red and green pixels of a unit pixel are coupled to share
the jth (j is an integer, j<m/2-1) second pixel power line
VDD2, thenthe blue pixel of the same unit pixel is coupled
to the (j+1)th second power line VDD2. In addition, the
even unit pixels arranged in the even rows are coupled
to the first pixel power lines VDD1 in a similar fashion.
[0059] As described in the above embodiments, the
pixels included in the image display unit 100 are coupled
to the first pixel power lines VDD1 (supplied by the first
power supply 122) or the second pixel power lines VDD2
(supplied by the second power supply 124) so that the
adjacent pixels of the same colour among the plurality of
pixels 110included in the image display unit 100 are cou-
pled to pixel power lines that are coupled to different pow-
er supplies.

[0060] Referring to FIGs. 4A and 4B, when a first unit
pixel 400 positioned on the uppermost side and on the
rightside of theimage display unitis taken as an example,
the first red pixel a included in the first unit pixel 400 is
coupled to a first pixel power line VDD1, the second red
pixel b included in a second unit pixel 410 adjacent to
the first unit pixel 400 in a row direction is coupled to a
second pixel power line VDD2, and a third red pixel ¢
included in a third unit pixel 420 adjacent to the first unit
pixel 400 in a column direction is coupled to a second
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pixel power line VDD2 (different from the second pixel
power line VDD2 coupled to the second red pixel b).
[0061] Inthis case, the magnitude of the IR drop of the
first pixel power line VDD1 coupled to the first red pixel
ais small and the magnitudes of the IR drops of the sec-
ond pixel power lines VDD2 coupled to the second red
pixel b and the third red pixel ¢ are large. As a result,
since the total distance from the power supplies via the
pixel power lines to the adjacent pixels of the same col-
our, that is, the magnitude of the line resistance, is rela-
tively uniform, it is possible to prevent or reduce the non-
uniform brightness of the entire image display unit due
to the IR drop of the pixel power lines.

[0062] FIG. 5 is a block diagram illustrating the struc-
ture of an organic light emitting display according to an-
other embodiment of the present invention.

[0063] According tothe embodiment of FIG. 5, in com-
parison with the embodiment of FIG. 2, in order to reduce
or prevent the apparent brightness non-uniformity
caused by the IR drop of the pixel power lines with respect
to the first and second pixel power lines VDD 1 and VDD2
arranged in a first direction, first and second auxiliary
pixel power lines VDD1a and VDD2a arranged in a sec-
onddirection crossing the first direction (forexample, per-
pendicular to the first direction) are additionally formed
or provided. Since the other elements and coupling re-
lationships are the same as the embodiment of FIG. 2,
like reference numerals refer to like elements and de-
scription of the elements will be omitted.

[0064] That is, the first auxiliary pixel power lines
VDD1a are arranged in the second direction to be cou-
pled to the first pixel power lines VDD1 in a mesh type
arrangement. Likewise, the second auxiliary pixel power
lines VDD2a are arranged between the first auxiliary pixel
power lines VDD1a to be coupled to the second pixel
power lines VDD2 in a similar mesh type arrangement.
[0065] At this time, the first and second auxiliary pixel
power lines VDD1a and VDD2a may be made of a metal
material having a low resistivity value. The first and sec-
ond auxiliary pixel power lines VDD1a and VDD2a are
electrically coupled (at crossing points) to the first and
second pixel power lines VDD1 and VDD2, respectively,
to reduce the line resistance of the first and second pixel
power lines VDD1 and VDD2 and to reduce or prevent
the apparent brightness non-uniformity due to the IRdrop
caused by the first and second pixel power lines VDD1
and VDD2.

[0066] To reduce or prevent problems like short cir-
cuits, the first and second auxiliary pixel power lines
VDD1a and VDD2a are formed or located in different
layers from the first and second pixel power lines VDD1
and VDD2, respectively. Thus, contact holes, for exam-
ple, are formed at the intersections (crossing regions)
between the first auxiliary pixel power lines VDD1a and
the first pixel power lines VDD1 and at the intersections
between the second auxiliary pixel power lines VDD2a
and the second pixel power lines VDD2 so that the first
and second auxiliary pixel power lines VDD1a and
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VDD2a are electrically coupled to the first and second
pixel power lines VDD1 and VDD2, respectively.

[0067] FIG. 6 is a view illustrating a coupling relation-
ship among the first and second pixel power lines, first
and second auxiliary pixel power lines, and the pixels
according to the embodiment of FIG. 5.

[0068] In FIG. 6, for simplicity of illustration, the ar-
rangement of the scan lines and the data lines is omitted.
It should be noted that the first and second auxiliary pixel
power lines VDD1a and VDD2a in FIG. 6 may be added
to the embodiment of FIG. 4A and may also be applied
to the embodiment of FIG. 4B.

[0069] Referring to FIG. 6, the first pixel power lines
VDD1 positioned on the upper side of the image display
unit 100 extend from the upper side to the lower side and
the second pixel power lines VDD2 positioned on the
lower side of the image display unit 100 extend from the
lower side to the upper side and are arranged to be in-
terleaved with the first pixel power lines VDD1. That is,
the first pixel power lines VDD1 are arranged to corre-
spond to the odd columns of the image display unit 100
and the second pixel power lines VDD2 are arranged to
correspond to the even columns of the image display unit
100.

[0070] In addition, the first auxiliary pixel power lines
VDD1a are arranged in a row direction to be coupled to
the first pixel power lines VDD1 in a mesh type arrange-
ment. The second auxiliary pixel power lines VDD2a are
arranged between the first auxiliary pixel power lines
VDD1a to be coupled to the second pixel power lines
VDD2 in a similar mesh type arrangement.

[0071] That is, the first auxiliary pixel power lines
VDD1a are arranged to correspond to the odd rows of
theimage display unitto be coupled to the first pixel power
lines VDD1 to form a mesh or grid. In addition, the second
auxiliary pixel power lines VDD2a are arranged to corre-
spond to the even rows of the image display unit to be
coupled to the second pixel power lines VDD2 to form a
similar mesh or grid.

[0072] Here, since the first and second auxiliary pixel
power lines VDD1a and VDD2a are formed in different
layers from the first and second pixel power lines VDD1
and VDD2, respectively, contact holes are formed at the
intersections between the first auxiliary pixel power lines
VDD1a and the first pixel power lines VDD1 and at the
intersections between the second auxiliary pixel power
lines VDD2a and the second pixel power lines VDD2 as
illustrated in FIG. 6 so that the first and second auxiliary
pixel power lines VDD1a and VDD2a are electrically cou-
pled to the first and second pixel power lines VDD1 and
VDD2, respectively.

[0073] Inaddition,accordingtothe embodimentof FIG.
6, like in the embodiment of FIG. 4A, for plurality of pixels
110 included in the image display unit 100, the pixels
arranged in the odd rows are coupled to the pixel power
lines arranged on a first side, that is, on the left side of
the respective pixels and the pixels arranged in the even
rows are coupled to the pixel power lines arranged on a



11 EP 2 333 758 B1 12

second side, that is, on the right side of the respective
pixels.

[0074] Accordingto embodiments ofthe presentinven-
tion, when the pixels 110 included in the image display
unit 100 are coupled to the first pixel power lines VDD1
supplied by the first power supply 122 or the second pixel
power lines VDD2 supplied by the second power supply
124, the adjacent pixels of the same colour among the
plurality of pixels 110 included in the image display unit
100 are coupled to pixel power lines that are coupled to
different power supplies.

[0075] While the presentinvention has been described
in connection with certain exemplary embodiments, it is
to be understood that the invention is not limited to the
disclosed embodiments, but, on the contrary, is intended
to cover various modifications and equivalent arrange-
ments included within the scope of the appended claims.

Claims
1. An organic light emitting display comprising:

an image display unit (100) comprising a plural-
ity of pixels (110);

a plurality of parallel pixel power lines compris-
ing first pixel power lines VDD 1 and second pixel
power lines VDD2 arranged to transmit pixel-
driving voltages to the plurality of pixels, wherein
the first pixel power lines are not in electrical
contact with the second pixel power lines inside
the image display unit (100); and

a first power supply line for providing the pixel-
driving voltages connected to the first pixel pow-
er lines at a first side of the image display unit
and a second power supply line for providing the
pixel-driving voltages connected to the second
pixel power lines at a second side of the image
display unit that is opposite the first side,
wherein the light emitting elements of adjacent
pixels of the same colour from among the plu-
rality of pixels included in the image display unit
are coupled to different ones of the power supply
lines via respective ones of the pixel power lines
and the pixel-driving voltages provided by the
firstand second power supply lines are voltages
of the same level.

2. Theorganic light emitting display as claimed in claim
1,
wherein the first pixel power lines correspond to odd
columns of the pixels of the image display unit, and
wherein the second pixel power lines correspond to
even columns of the pixels of the image display unit.

3. Theorganic light emitting display as claimed in claim
2, wherein pixels in an odd row from among the plu-
rality of pixels are coupled to respective ones of the
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10.

1.

plurality of pixel power lines on a first side of the
pixels in the odd row, and pixels in an even row from
among the plurality of pixels are coupled to respec-
tive ones of the plurality of pixel power lines on a
second side of the pixels in the even row, the second
side of the pixels opposite the first side of the pixels.

The organic light emitting display as claimed in claim
2, wherein the pixels are arranged in unit pixels, each
comprising adjacent red (R), green (G), and blue (B)
pixels of the plurality of pixels, such that the pixels
of each of the unit pixels are coupled to adjacent
ones of the plurality of pixel power lines coupled to
the same one of the power supplies, and that two of
the pixels of each of the unit pixels are coupled to
the same one of the plurality of pixel power lines.

The organic light emitting display as claimed in claim
4, wherein the unit pixels are arranged in rows, and
the red pixel of each of the unit pixels in an odd row
among the plurality of rows is coupled to a respective
one of the plurality of pixel power lines, and the green
and blue pixels of each of the unit pixels in the odd
row are coupled to a respective another one of the
plurality of pixel power lines.

The organic light emitting display as claimed in claim
5, wherein the red and green pixels of each of the
unit pixels in an even row among the plurality of rows
are coupled to a respective one of the plurality of
pixel power lines, and the blue pixel of each of the
unit pixels in the even row is coupled to a respective
another one of the plurality of pixel power lines.

The organic light emitting display as claimed in any
one of the preceding claims, wherein the pixel-driv-
ing voltages provided by the first and second power
supplies are positive voltages of the same level.

The organic light emitting display as claimed in any
one of the preceding claims, wherein the pixels are
arranged in rows and columns, and the adjacent pix-
els of the same colour comprise two pixels of the
same colour in the same row or column from among
the plurality of pixels with no intervening pixels of the
same colour.

The organic light emitting display as claimed in claim
8, wherein the colours comprise red (R), green (G),
and blue (B), and each of the pixels in the same
column are of the same colour.

The organic light emitting display as claimed in any
one of the preceding claims, further comprising a
plurality of first and second auxiliary pixel power lines
crossing the first and second pixel power lines.

The organic light emitting display as claimed in claim
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10,

wherein the first auxiliary pixel power lines are cou-
pled to the first pixel power lines at crossing points
of the first auxiliary pixel power lines and the first
pixel power lines, the first auxiliary pixel power lines
and the first pixel power lines being configured in a
mesh type arrangement, and

wherein the second auxiliary pixel power lines are
interleaved with the first auxiliary pixel power lines
and are coupled to the second pixel power lines at
crossing points of the second auxiliary pixel power
lines and the second pixel power lines, the second
auxiliary pixel power lines and the second pixel pow-
er lines being configured in a mesh type arrange-
ment.

The organic light emitting display as claimed in claim
10 or 11, wherein the first and second auxiliary pixel
power lines comprise a metal material having a low
resistivity and are located in different layers from the
first and second pixel power lines.

The organic light emitting display as claimed in claim
12, wherein contact holes are located at crossing
points of the first auxiliary pixel power lines and the
first pixel power lines and at crossing points of the
second auxiliary pixel power lines and the second
pixel power lines so that the firstand second auxiliary
pixel power lines are electrically coupled to the first
and second pixel power lines, respectively.

Patentanspriiche

1.

Organische lichtemittierende Anzeige, die Folgen-
des umfasst:

eine Bildanzeigeeinheit (100), die eine Mehrzahl
von Pixeln (110) umfasst;

eine Mehrzahl von parallelen Pixelstromleitun-
gen, die erste Pixelstromleitungen VDD1 und
zweite Pixelstromleitungen VDD2 umfassen,
die so angeordnet sind, dass sie Pixelansteuer-
spannungen zu der Mehrzahl von Pixeln tber-
tragen, wobei die ersten Pixelstromleitungen
nicht in elektrischem Kontakt mit den zweiten
Pixelstromleitungen innerhalb der Bildanzeige-
einheit (100) sind; und

eine erste Versorgungsleitung zum Bereitstel-
len der Pixelansteuerspannungen, die mit den
ersten Pixelstromleitungen verbunden ist, auf
einer ersten Seite der Bildanzeigeeinheit und ei-
ne zweite Versorgungsleitung zum Bereitstellen
der Pixelansteuerspannungen, die mitden zwei-
ten Pixelstromleitungen verbunden ist, auf einer
zweiten Seite der Bildanzeigeeinheit, die der
ersten Seite gegenuberliegt,

wobei die lichtemittierenden Elemente benach-
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barter Pixel derselben Farbe aus der Mehrzahl
von Pixeln, die in der Bildanzeigeeinheit enthal-
ten sind, mit verschiedenen der Versorgungs-
leitungen Uber entsprechende der Pixelstrom-
leitungen gekoppelt sind und die Pixelansteuer-
spannungen, die durch die erste und zweite Ver-
sorgungsleitung bereitgestellt werden, Span-
nungen desselben Pegels sind.

Organische lichtemittierende Anzeige nach An-
spruch 1,

wobei die ersten Pixelstromleitungen ungeraden
Spalten der Pixel der Bildanzeigeeinheit entspre-
chen und

wobei die zweiten Pixelstromleitungen geraden
Spalten der Pixel der Bildanzeigeeinheit entspre-
chen.

Organische lichtemittierende Anzeige nach An-
spruch 2, wobei Pixel in einer ungeraden Zeile aus
der Mehrzahl von Pixeln mit entsprechenden der
Mehrzahl von Pixelstromleitungen auf einer ersten
Seite der Pixel in der ungeraden Zeile gekoppelt sind
und Pixel in einer geraden Zeile aus der Mehrzahl
von Pixeln mit entsprechenden der Mehrzahl von Pi-
xelstromleitungen auf einer zweiten Seite der Pixel
inder geraden Zeile gekoppelt sind, wobei die zweite
Seite der Pixel der ersten Seite der Pixel gegeni-
berliegt.

Organische lichtemittierende Anzeige nach An-
spruch 2, wobei die Pixel in Pixeleinheiten angeord-
net sind, die jeweils benachbarte rote (R), griine (G)
und blaue (B) Pixel der Mehrzahl von Pixeln umfas-
sen, sodass die Pixel jeder der Pixeleinheiten mit
benachbarten der Mehrzahl von Pixelstromleitun-
gen gekoppelt sind, die mit derselben der Versor-
gungsleitungen gekoppelt sind, und zwei der Pixel
jeder der Pixeleinheiten mit derselben der Mehrzahl
von Pixelstromleitungen gekoppelt sind.

Organische lichtemittierende Anzeige nach An-
spruch 4, wobei die Pixeleinheiten in Zeilen ange-
ordnet sind und das rote Pixel jeder der Pixeleinhei-
ten in einer ungeraden Zeile aus der Mehrzahl von
Zeilen mit einer entsprechenden der Pixelstromlei-
tungen gekoppeltistund die griinen und blauen Pixel
jeder der Pixeleinheiten in der ungeraden Zeile mit
einer entsprechenden anderen der Mehrzahl von Pi-
xelstromleitungen gekoppelt sind.

Organische lichtemittierende Anzeige nach An-
spruch 5, wobei die roten und griinen Pixel jeder der
Pixeleinheiten in einer geraden Zeile aus der Mehr-
zahl von Zeilen mit einer entsprechenden der Mehr-
zahlvon Pixelstromleitungen gekoppelt sind und das
blaue Pixel jeder der Pixeleinheiten in der geraden
Zeile mit einem entsprechenden anderen der Mehr-
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zahl von Pixelstromleitungen gekoppelt ist.

Organische lichtemittierende Anzeige nach einem
der vorangehenden Anspriiche, wobei die Pixelan-
steuerspannungen, die durch die erste und zweite
Versorgungsleitung bereitgestellt werden, positive
Spannungen desselben Pegels sind.

Organische lichtemittierende Anzeige nach einem
der vorangehenden Anspriiche, wobei die Pixel in
Zeilen und Spalten angeordnet sind und die benach-
barten Pixel derselben Farbe zwei Pixel derselben
Farbe in derselben Zeile oder Spalte aus der Mehr-
zahl von Pixeln umfassen, ohne dass Pixel dersel-
ben Farbe dazwischenliegen.

Organische lichtemittierende Anzeige nach An-
spruch 8, wobei die Farben Rot (R), Griin (G) und
Blau (B) umfassen und jedes der Pixel in derselben
Spalte dieselbe Farbe aufweist.

Organische lichtemittierende Anzeige nach einem
der vorangehenden Anspriche, die ferner eine
Mehrzahl von ersten und zweiten Hilfs-Pixelstrom-
leitungen umfasst, welche die ersten und zweiten
Pixelstromleitungen kreuzen.

Organische lichtemittierende Anzeige nach An-
spruch 10,

wobei die ersten Hilfs-Pixelstromleitungen mit den
ersten Pixelstromleitungen an Kreuzungspunkten
der ersten Hilfs-Pixelstromleitungen und der ersten
Pixelstromleitungen gekoppelt sind, wobei die ers-
ten Hilfs-Pixelstromleitungen und die ersten Pixel-
stromleitungen in einer netzartigen Anordnung kon-
figuriert sind, und

wobei die zweiten Hilfs-Pixelstromleitungen sich mit
den ersten Hilfs-Pixelstromleitungen Uberlappen
und mit den zweiten Pixelstromleitungen an Kreu-
zungspunkten der zweiten Hilfs-Pixelstromleitungen
und der zweiten Pixelstromleitungen gekoppelt sind,
wobei die zweiten Hilfs-Pixelstromleitungen und die
zweiten Pixelstromleitungen in einer netzartigen An-
ordnung konfiguriert sind.

Organische lichtemittierende Anzeige nach An-
spruch 10 oder 11, wobei die ersten und zweiten
Hilfs-Pixelstromleitungen ein Metallmaterial, das ei-
nen niedrigen spezifischen Widerstand aufweist,
umfassen und in verschiedenen Ebenen von den
ersten und zweiten Pixelstromleitungen angeordnet
sind.

Organische lichtemittierende Anzeige nach An-
spruch 12, wobei Kontaktlécher an Kreuzungspunk-
ten der ersten Hilfs-Pixelstromleitungen und der ers-
ten Pixelstromleitungen und an Kreuzungspunkten
der zweiten Hilfs-Pixelstromleitungen und der zwei-
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ten Pixelstromleitungen angeordnet sind, sodass die
erstenund zweiten Hilfs-Pixelstromleitungen mitden
ersten bzw. zweiten Pixelstromleitungen elektrisch
gekoppelt sind.

Revendications

Affichage électroluminescent

comprend :

organique  qui

une unité d’affichage d'image (100) qui com-
prend une pluralité de pixels (110) ;

une pluralité de lignes d’alimentation de pixels
paralleles qui comprennent des premiéres li-
gnes d’alimentation de pixels VDD, et des se-
condes lignes d’alimentation de pixels VDD,
prévues pour transmettre des tensions d’entrai-
nement de pixels a la pluralité de pixels, dans
lequel les premieres lignes d’alimentation de
pixels ne sont pas en contact électrique avec
les secondes lignes d’alimentation de pixels a
I'intérieur de I'unité d’affichage d’image (100) ;
et

une premiére ligne d’alimentation électrique
destinée a fournir les tensions d’entrainement
de pixels reliées aux premieres lignes d’alimen-
tation de pixels au niveau d’'un premier coté de
I'unité d’affichage d'image, et une seconde ligne
d’alimentation électrique destinée a fournir les
tensions d’entrainement de pixels reliées aux
secondes lignes d’alimentation de pixels au ni-
veau d'un second c6té de l'unité d’affichage
d’'image qui est opposé au premier céte,

dans lequel les éléments électroluminescents
des pixels adjacents de la méme couleur prove-
nant de la pluralité de pixels inclus dans I'unité
d’affichage d'image sont reliés a différentes li-
gnes d’alimentation électrique via les lignes
d’alimentation de pixels respectives, et les ten-
sions d’entrainement de pixels fournies par la
premiére et la seconde lignes d’alimentation
électrique sont des tensions du méme niveau.

Affichage électroluminescent organique selon la re-
vendication 1,

dans lequel les premieres lignes d’alimentation de
pixels correspondent aux colonnes impaires des
pixels de l'unité d’affichage d’image, et

dans lequel les secondes lignes d’alimentation de
pixels correspondent aux colonnes paires des pixels
de l'unité d’affichage d'image.

Affichage électroluminescent organique selon la re-
vendication 2, dans lequel les pixels d’une rangée
impaire parmi la pluralité de pixels sont reliés a la
pluralité de lignes d’alimentation de pixels respecti-
ves sur un premier c6té des pixels de la rangée im-
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paire, et les pixels d’'une rangée paire parmi la plu-
ralité de pixels sont reliés a la pluralité de lignes d’ali-
mentation de pixels respectives sur un second coté
des pixels de la rangée paire, le second cété des
pixels étant opposé au premier c6té des pixels.

Affichage électroluminescent organique selon la re-
vendication 2, dans lequel les pixels sont organisés
en pixels unitaires, qui comprennent chacun des
pixels adjacents rouges (R), verts (V) et bleus (B) de
la pluralité de pixels, de sorte que les pixels de cha-
cun des pixels unitaires soient reliés a la pluralité de
lignes d’alimentation de pixels adjacentes reliées a
la méme des alimentations, et de sorte que deux des
pixels de chacun des pixels unitaires soient reliés a
la méme de la pluralité de lignes d’alimentation de
pixels.

Affichage électroluminescent organique selon la re-
vendication 4, dans lequel les pixels unitaires sont
disposés en rangées, et le pixel rouge de chacun
des pixels unitaires d’'une rangée impaire parmi la
pluralité de rangées est relié a I'une de la pluralité
de lignes d’alimentation de pixels respectives, et les
pixels verts et bleus de chacun des pixels unitaires
de la rangée impaire sont reliés a une autre de la
pluralité de lignes d’alimentation de pixels respecti-
ves.

Affichage électroluminescent organique selon la re-
vendication 5, dans lequel les pixels rouges et verts
de chacun des pixels unitaires d’'une rangée paire
parmi la pluralité de rangées sont reliés a I'une de
la pluralité de lignes d’alimentation de pixels respec-
tives, et le pixel bleu de chacun des pixels unitaires
de la rangée paire est relié a une autre de la pluralité
de lignes d’alimentation de pixels respectives.

Affichage électroluminescent organique selon I'une
quelconque des revendications précédentes, dans
lequelles tensions d’entrainement de pixels fournies
par la premiére et la seconde lignes d’alimentation
sont des tensions positives de méme niveau.

Affichage électroluminescent organique selon I'une
quelconque des revendications précédentes, dans
lequel les pixels sont disposés en rangées et en co-
lonnes, et les pixels adjacents de la méme couleur
comprennent deux pixels de la méme couleur de la
méme rangée ou colonne parmi la pluralité de pixels
sans aucun pixel intervenant de la méme couleur.

Affichage électroluminescent organique selon la re-
vendication 8, danslequel les couleurs comprennent
du rouge (R), du vert (V) et du bleu (B), et tous les
pixels de la méme colonne sont de la méme couleur.

Affichage électroluminescent organique selon I'une
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quelconque des revendications précédentes, qui
comprend en outre une pluralité de premiéres et de
secondes lignes d’alimentation de pixels auxiliaires
qui croisent la premiere et la seconde lignes d’ali-
mentation de pixels.

Affichage électroluminescent organique selon la re-
vendication 10,

dans lequel les premieres lignes d’alimentation de
pixels auxiliaires sont reliées aux premiéres lignes
d’alimentation de pixels au niveau des points de croi-
sement des premieres lignes d’alimentation de
pixels auxiliaires et des premiéres lignes d’alimen-
tation de pixels, les premiéres lignes d’alimentation
de pixels auxiliaires etles premieres lignes d’alimen-
tation de pixels étant configurées en maillage, et
dans lequel les secondes lignes d’alimentation de
pixels auxiliaires sont entrelacées avec les premie-
res lignes d’alimentation de pixels auxiliaires et sont
reliées aux secondes lignes d’alimentation de pixels
au niveau des points de croisement des secondes
lignes d’alimentation de pixels auxiliaires et des se-
condes lignes d’alimentation de pixels, les secondes
lignes d’alimentation de pixels auxiliaires et les se-
condes lignes d’alimentation de pixels étant confi-
gurées en maillage.

Affichage électroluminescent organique selon la re-
vendication 10 ou 11, dans lequel les premiéres et
les secondes lignes d’alimentation de pixels auxiliai-
res comprennent un matériau métallique qui présen-
te une faible résistivité et sont situées dans différen-
tes couches entre les premiéres et les secondes li-
gnes d’alimentation de pixels.

Affichage électroluminescent organique selon la re-
vendication 12, dans lequel des orifices de contact
sont situés au niveau des points de croisement des
premiéres lignes d’alimentation de pixels auxiliaires
et des premiéres lignes d’alimentation de pixels et
au niveau des points de croisement des secondes
lignes d’alimentation de pixels auxiliaires et des se-
condes lignes d’alimentation de pixels de sorte que
les premieres et les secondes lignes d’alimentation
de pixels auxiliaires soient électriquement reliées
aux premiéres et aux secondes lignes d’alimentation
de pixels, respectivement.
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