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(57) ABSTRACT

An organic light emitting display capable of minimizing the
voltage drop of pixel power sources supplied to an organic
light emitting display panel, contemplates an organic light
emitting display panel including a pixel unit on which an
image is displayed, and a plurality of first and second power
source pads provided at two or more edges outside the pixel
unit in order to receive first and second pixel power sources in
at least two different directions, a plurality of tape carrier
packages (TCP) electrically coupled to the organic light emit-
ting display panel and including driving ICs for driving the
organic light emitting display panel and power source lines

(22) Filed: Jan. 16, 2009 for transmitting the first and second pixel power sources to the
first and second power source pads, and driving boards elec-
(30) Foreign Application Priority Data trically coupled to the TCPs in order to supply control signals
for controlling the driving ICs and the first and second pixel
Jan. 18,2008  (KR) .ocoecvciciccicnans 10-2008-0005618  power sources to the TCPs.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application for ORGANIC LIGHT
EMITTING DISPLAY earlier filed in the Korean Intellectual
Property Office on 18 Jan. 2008 and there duly assigned Serial
No. 10-2008-0005618.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display device, and more particularly, to an organic
light emitting display device capable of minimizing a voltage
drop of pixel power sources supplied to an organic light
emitting display panel.

[0004] 2. Description of the Related Art

[0005] Among flat panel display (FPD) devices, the organic
light emitting display devices display images using organic
light emitting diodes (OLEDs) that generate light by re-com-
bination of electrons and holes. Since the organic light emit-
ting display device has high response speed and is driven with
low power consumption, the organic light emitting display
device is spotlighted as a next generation display device.
[0006] Generally, the organic light emitting display device
contemplates a pixel unit including a plurality of pixels, driv-
ing circuits for supplying driving signals to the pixel unit, and
a power source supplying circuit for supplying pixel power
sources to the pixel unit.

[0007] The pixels emit light with brightness corresponding
to data signals supplied in synchronization with scan signals
when the scan signals are supplied. Therefore, the organic
light emitting display panel display device displays a prede-
termined image.

[0008] In the organic light emitting display device, the
emission brightness of the pixels is affected by the voltage of
the pixel power sources. That is, the pixel power sources
determine the emission brightness of the pixels together with
the data signals.

[0009] Therefore, in order to display an image with a uni-
form picture quality, the pixel power sources having the same
voltage are to be supplied to each of the pixels.

[0010] A voltage drop IR Drop may however be generated
while current passes through power source lines, because
pixel power sources are direct current (DC) power sources
having a predetermined voltage level.

[0011] In particular, the length of the power source lines
increases when the size of the display panel of the organic
light emitting display increases, therefore, a brightness varia-
tion between the pixels may increase in accordance with the
distance between the pixels and a power source pad that
receives the pixel power sources.

[0012] Therefore, a method of minimizing the voltage drop
of the pixel power sources is required.

SUMMARY OF THE INVENTION

[0013] It is therefore an object of the present invention to
provide an improved organic light emitting display device in
order to achieve a uniform picture quality of the organic light
emitting display device.
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[0014] Tt is another object of the present invention to pro-
vide an organic light emitting display device capable of mini-
mizing the voltage drop of pixel power sources supplied to an
organic light emitting display panel.

[0015] In order to achieve the foregoing and/or other
objects of the present invention, an organic light emitting
display device contemplates: an organic light emitting dis-
play panel having a pixel unit on which an image is displayed,
and a plurality of first and second power source pads provided
at two or more edges surrounding the pixel unit to receive first
and second pixel power sources in at least two directions; a
plurality of tape carrier packages (TCP) electrically coupled
to the organic light emitting display panel, and including
driving ICs for driving the organic light emitting display
panel and power source lines for transmitting the first and
second pixel power sources to the first and second power
source pads; and driving boards electrically coupled to the
TCPs in order to supply control signals for controlling the
driving ICs and the first and second pixel power sources to the
TCPs.

[0016] Additionally, the organic light emitting display
panel may further include a plurality of signal pads formed
between the first and second power source pads to supply
driving signals to the pixel unit. Here, the TCPs may include
a first pad unit electrically coupled to at least one of the first
and second pads and the signal pads and a second pad umt
electrically coupled to the driving boards and the last pads
positioned on at least one side of the first pad may be electri-
cally coupled to at least one of the first and second power
source pads. The last pads positioned at least one side of each
of the first pad unit and the second pad unit may be coupled to
each other by the power source lines.

[0017] In addition, the first power source pads may be
formed at a first edge of the organic light emitting display
panel and a second edge that faces the first edge and the
second power source pads may be formed in a third edge of
the organic light emitting display device and a fourth edge
that faces the third edge. Here, the plurality of the first power
source pads may be formed at the first and second edges
respectively and the plurality of the second power source pads
may be formed at the third and fourth edges respectively.
[0018] In addition, the first and second power source pads
may be formed at different edges of the organic light emitting
display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
Junction with the accompanying drawings in which like ref-
erence symbols indicated the same or similar components,
wherein:

[0020] FIG. 1isablock diagram illustrating an example of
an organic light emitting display device constructed as the
present invention;

[0021] FIG.2isacircuit diagram illustrating an example of
the pixel of FIG. 1;

[0022] FIG. 3isanexploded perspective view of an organic
light emitting display panel and a tape carrier package (TCP)
constructed as an embodiment of the present invention;
[0023] FIG. 4 is an enlarged plan view of the TCP illus-
trated in FIG. 3;
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[0024] FIG. 5 is a coupled perspective view of the organic
light emitting display panel and the TCP in FIG. 3; and
[0025] FIG. 6 is a coupled perspective view of an organic
light emitting display device constructed as an embodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0026] Hereinafter, certain exemplary embodiments
according to the present invention will be described with
reference to the accompanying drawings. Here, when a first
element is described as being coupled to a second element,
the first element may be not only directly coupled to the
second element but may also be indirectly coupled to the
second element via a third element. Further, some of the
elements that are not essential to the complete understanding
of the invention are omitted for clarity. Also, like reference
numerals refer to like elements throughout.

[0027] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

[0028] FIG.1isa block diagram illustrating an example of
an organic light emitting display device constructed as the
present invention.

[0029] Referring to FIG. 1, an organic light emitting dis-
play device 100 includes a scan driver 110, a data driver 120,
a timing controller 140, a pixel unit 150, and a power source
supplying unit 130.

[0030] Scan driver 110 generates scan signals to corre-
spond to scan driving control signals SCS supplied from
timing controller 140. The scan signals generated by scan
driver 110 are sequentially supplied to scan lines S1 to Sn.
[0031] Datadriver 120 generates data signals to correspond
to data Data and data driving control signals DCS supplied
from timing controller 140. The data signals generated by
data driver 120 are supplied to data lines D1 to Dm in syn-
chronization with the scan signals.

[0032] Timing controller 140 generates the scan driving
control signals SCS and the data driving control signals DCS
in response to synchronizing signals supplied from the exte-
rior. The scan driving control signals SCS generated by tim-
ing controller 140 are supplied to scan driver 110 and the data
driving control signals DCS are supplied to data driver 120. In
addition, timing controller 140 transmits the data Data sup-
plied from the exterior to data driver 120.

[0033] Pixel unit 150 includes a plurality of pixels 160
formed in regions partitioned off by the scan lines S1 to Sn
and the data lines D1 to Dm. Pixel unit 150 displays an image
to correspond to the scan signals supplied from scan driver
110 and the data signals supplied from data drivel 120.
[0034] Power source supplying unit 130 generates first and
second pixel power sources ELVDD and ELVSS using an
external power source supplied from an external power
source supplying apparatus (not shown). Then, power source
supplying unit 130 supplies the generated first and second
pixel power sources ELVDD and ELVSS to pixel unit 150.
[0035] In organic light emitting display device 100, pixel
unit 150 is formed in the organic light emitting display panel.
Scan driver 110 and/or data driver 120 is mounted on the
organic light emitting display panel. Or scan driver 110 and/
or data driver 120 is mounted on an additional flexible printed
circuit board (FPCB) or tape carrier package (TCP) film in
type of an integrated circuit chip, and scan drivel 110 and/or
data driver 120 may be electrically coupled to the organic
light emitting display panel through a pad unit.
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[0036] Additionally, power source supplying unit 130 and/
or timing controller 140 are mounted on a driving board
outside the organic light emitting display panel to be electri-
cally coupled to the organic light emitting display panel and/
or the driving FPCBs through the FPCB and/or the TCP.

[0037] FIG. 2isacircuit diagram illustrating an example of
the pixel of FIG. 1. For convenience, in FIG. 2, a pixel coupled
to an nth scan line Sn and an mth data line Dm will be
illustrated.

[0038] Referring to FIG. 2, a pixel 160 includes an organic
light emitting diode OLED, and a pixel circuit 162 electri-
cally coupled to the scan line Sn, the data line Dm, a first pixel
power source ELVDD and the OLED.

[0039] The anode electrode of the OLED is electrically
coupled to pixel circuit 162 and the cathode electrode is
electrically coupled to the second pixel power source ELVSS.
The OLED emits light with the brightness corresponding to
the amount of current supplied from pixel circuit 162.

[0040] Pixel circuit 162 includes a first transistor M1, a
second transistor M2, and a storage capacitor Cst.

[0041] The first electrode of the first transistor M1 is elec-
trically coupled to the data line Dm and the second electrode
of the first transistor M1 is electrically coupled to a first node
N1. The gate electrode of the first transistor M1 is electrically
coupled to the scan line Sn. The first transistor M1 is turned on
when a scan signal is supplied to the scan line Sn to transmit
a data signal supplied to the data line Dm to the first node N1.

[0042] The first electrode of the second transistor M2 is
electrically coupled to the first pixel power source ELVDD
and the second electrode of the second transistor M2 is elec-
trically coupled to the anode electrode of the OLED. The gate
electrode of the second transistor M2 is coupled to the first
node N1. The second transistor M2 controls current that flows
from the first pixel power source ELVDD to the anode elec-
trode of the OLED to correspond to a voltage supplied to the
gate electrode of the second transistor M2.

[0043] One terminal of a storage capacitor Cst is electri-
cally coupled to the first node N1 and the other terminal of the
storage capacitor Cst is electrically coupled to the first pixel
power source ELVDD and the first electrode of the second
transistor M2. The storage capacitor Cst stores a voltage
corresponding to a data signal supplied to the first node N1
when the scan signal is supplied to the scan line Sn and
maintains the stored voltage in one frame.

[0044] The operation process of pixel 160 will be described
in detail. First, when the scan signal is supplied to the scan
line Sn, the first transistor M1 is turned on. When the first
transistor M1 is turned on, the data signal supplied to the data
line Dm is transmitted to the first node N1 through the first
transistor M1. When the data signal is transmitted to the first
node N1, avoltage corresponding to a difference between the
voltage of the first pixel power source ELVDD and the data
signal is charged in the storage capacitor Cst. Then, the sec-
ond transistor M2 controls current that flows from the first
pixel power source ELVDD to the OLED to correspond to a
voltage supplied to the gate electrode of the second transistor
M2. Therefore, the OLED emits light with brightness corre-
sponding to the amount of current supplied thereto to display
an image.

[0045] As described above, pixel 160 emits light with
brightness corresponding to the amount of current supplied
from the second transistor M2. Here, the voltage of the first
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node N1 to which the gate electrode of the second transistor
M2 is electrically coupled is maintained in one frame by the
storage capacitor Cst.

[0046] The storage capacitor Cst charges a voltage corre-
sponding to a difference between the voltage of the first pixel
power source ELVDD and the data signal while the data
signal is supplied to maintain the voltage in one frame. There-
fore, the emission brightness of pixel 160 varies in accor-
dance with the voltage of the first pixel power source ELVDD
and the data signal.

[0047] Here, the voltage of the first pixel power source
ELVDD supplied to pixels 160 may vary by the voltage drop
generated while passing through power source lines. There-
fore, pixels 160 that receive the same data signal may emit
light with different brightness so that picture quality can
deteriorate.

[0048] Therefore, a method of minimizing the voltage drop
of the first pixel power source ELVDD is to be found. Accord-
ing to the present invention, the method will be provided
through the embodiments to be mentioned later.

[0049] FIG.3is all exploded perspective view of an organic
light emitting display panel and a tape carrier package (TCP)
constructed as an embodiment of the present invention. FIG.
4 is an enlarged plan view of the TCP illustrated in FIG. 3.
FIG. 5 is a coupled perspective view of the organic light
emitting display panel and the TCP in FIG. 3.

[0050] InFIGS.3 through 5, driving ICs including the scan
driver and/or the data driver are not mounted on the organic
light emitting display panel but are mounted on an additional
tape carrier package (TCP). The present invention, however,
is not limited to the above. In addition, in FIG. 4, one side of
the TCP on which the driving IC is mounted is illustrated.
[0051] Referring to FIGS. 3 through 5, an organic light
emitting display panel 300 includes a pixel unit 310 and a
plurality of power source pads Px; o, and Py, .o and signal
pads 320. Here, the plurality of power source pads Pz;;np
and Py; - and signal pads 320 are positioned at edges 300q,
3004, 300¢ and 3004 outside pixel unit 310 to supply pixel
power sources ELVDD and ELVSS and driving signals to
pixel unit 310.

[0052] Pixel unit 310 includes a plurality of pixels that are
not shown. Pixel unit 310 displays an image to correspond to
the driving signals supplied from signal pads 320 and the
pixel power sources ELVDD and ELVSS supplied from the
power source pads Py, and Prypre.

[0053] The power source pads P, ., and P, .o are pro-
vided at two or more edges of organic light emitting display
panel 300.

[0054] To be specific, the power source pads Py, and
P rssinclude the first power source pads P ;. that receive
the first pixel power source ELVDD and the second power
source pads P, .« that receive the second pixel power source
ELVSS.

[0055] The first and second power source pads Px; -, and
P, are dispersed at two or more edges of organic light
emitting display panel 300 in order to receive the first and
second pixel power sources ELVDD and ELVSS provided
from TCPs 330 electrically coupled, in two opposite direc-
tions that face each other, to organic light emitting display
panel 300.

[0056] For example, the plurality of the first power source
pads Py, may be formed at the first and second edges
300a and 3005 that face each other in organic light emitting
display 300 respectively. Therefore, the first power source

Jul. 23, 2009

pads Py, ., may receive the first pixel power source ELVDD
in the both directions and thus transmitting the first pixel
power source ELVDD to pixel unit 310.

[0057] The plurality of the second power source pads PEL-
VSS may be formed at the third and fourth edges 300c and
3004 that face each other in organic light emitting display
panel 300 respectively. Therefore, the second power source
pads Py; s receive the second pixel power source ELVSS in
the both directions and thus transmitting the second pixel
power source ELVSS to pixel unit 310.

[0058] That is, the first power source pads P, and the
second power source pads Px; ;.. may be formed at different
edges of organic light emitting display panel 300.

[0059] The arrangement of the power source pads Pr; ;.np
and P, ,<-according to the present invention is not limited to
the above. That is, the first and second power source pads
Prryppand P s are provided at three or more edge regions
of organic light emitting display panel 300. Therefore, the
first and second power source pads Pr; ., and Py, .cq may
receive the first and second pixel power sources ELVDD and
ELVSS in the at least three different directions. In this case, at
least parts of the first and second power source pads Pr;,np
and P, ;- may be formed at the same edge of organic light
emitting display panel 300.

[0060] Signal pads 320 transmit the driving signals sup-
plied from TCPs 330 to pixel unit 310. The plurality of signal
pads 320 may be provided between the firstand second power
source pads P, ;1 and P, ;... receptively.

[0061] The plurality of TCPs 330 electrically coupled to
signal pads 320 may be provided.

[0062] Driving ICs 332 for driving organic light emitting
display panel 300, in particular, pixel unit 310 is mounted on
TCPs 330. Here, scan driving circuits and/or data driving
circuits are mounted into driving ICs 332.

[0063] Here, TCPs 330 include first and second pad units
331aand 3316. First pad units 331a are electrically coupled to
at least one of the first and second power source pads Pr;,rp
and P, of organic light emitting display panel 300 and
signal pads 320. That is, the first pad units 331a electrically
couple organic light emitting display panel 300 and TCPs
330. The second pad units 3314 are electrically coupled to
driving boards (not shown). That is, the second pad units 3315
electrically couple the driving boards and TCPs 330 to each
other.

[0064] TCPs330supply the driving signals such as the scan
signals and/or the data signals generated by driving ICs 332 to
organic light emitting display 300 to correspond to control
signals supplied from the driving boards.

[0065] According to the present invention, power source
lines PL for transmitting the first and second pixel power
sources ELVDD and EIVSS transmitted from the driving
boards are provided in the internal lines of TCPs 330. At least
one side of each of the first pad units 331a (i.e., at least one of
pads 370 and 371), for example, both of pads 370 and 371
disposed at edges of the first pad units 331a are electrically
coupled to the first and/or second power source pads Pr; ;-
and P, s respectively. Here, at least one side of each of the
first pad units 331a, for example, both of pads 370 and 371
may be formed to be extended to the first and/or second power
source pads Py, and Py .

[0066] Pads 370 and 371 disposed at edge of at least one
side of each of the first pad units 331a are respectively elec-
trically coupled to pads 375 and 376 positioned at edge of at
least on one side of each of the corresponding second pad
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units 3315, That is, the power source lines PL respectively
electrically couple the pads positioned at edge of at least one
side of each of the first pad units 331a and the second pad
units 3315 to each other. Here, since the plurality of TCPs 330
are provided, the power source lines PL as many as the first
and second power source pads Pz, and Py, .o may be
formed.

[0067] FIG. 6 is a coupled perspective view of an organic
light emitting display constructed as an embodiment of the
present invention. In the description of FIG. 6, the same parts
as the parts of FIGS. 3 through 5 are denoted by the same
reference numerals and detailed description thereof will be
omitted.

[0068] Referring to FIG. 6, the plurality of TCPs 330 elec-
trically coupled to organic light emitting display panel 300
and driving boards 400 electrically coupled to TCPs 330 are
provided on one side of organic light emitting display panel
300, for example, on the opposite side that face the side on
which an image is displayed.

[0069] Here, driving boards 400 include interfaces 410 for
transmitting signals and/or power sources supplied from the
exterior or boards 400q electrically coupled to TCPs 330 and
flexible printed circuit boards (FPCBs) 4005 electrically
coupled to boards 400a. This structure is merely one embodi-
ment of the present invention and the present invention is not
limited to the above.

[0070] Timing controllers and/or power source supplying
units that are not shown are mounted on driving boards 400 so
that driving boards 400 generate control signals for control-
ling driving ICs 332 and the first and second pixel power
sources ELVDD and ELVSS.

[0071] Driving boards 400 supply the control signals and
the first and second pixel power sources ELVDD and ELVSS
to TCPs 330 through the second pad units 3315 illustrated in
FIGS. 3 to 5.

[0072] According to the present invention described above
with reference to FIGS. 3 to 6, the power source pads Pz ynp
and P, .. of organic light emitting display panel 300 are
provided at two or more edges. The first and second pixel
power sources ELVDD and ELVSS are supplied to organic
light emitting display panel 300 in at least two different
directions.

[0073] Therefore, it is possible to minimize the voltage
drop of the first and second pixel power sources ELVDD and
ELVSS in organic light emitting display panel 300. There-
fore, although the size of organic light emitting display panel
300 increases, it is possible to display an image of uniform
picture quality. Therefore, the organic light emitting display
may be applied to various displays such as a TV and a sign
board.

[0074] Additionally, according to the present invention,
power source lines PL for coupling the power source pads
Prryrp and Py oo provided at the edges of organic light
emitting display panel 300 to driving boards 400 on which the
power source supplying units are mount are provided in TCPs
330 on which the driving ICs (for example, the scan driver
and/or the data driver) are mounted.

[0075] Therefore, the pixel power sources ELVDD and
ELVSS may be uniformly applied to the inside of organic
light emitting display 300 without including additional
FPCBs or PCBs. Therefore, it is possible to reduce manufac-
turing cost and to simplify the structure of a module.

[0076] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
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understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:

1. An organic light emitting display device, comprising:

an organic light emitting display panel comprising a pixel
unit on which an image is displayed, and a plurality of
first and second power source pads provided at two or
more edges surrounding the pixel unit to receive first and
second pixel power sources in at least two directions;

a plurality of tape carrier packages (TCP) electrically
coupled to the organic light emitting display panel and
including driving integrated circuits (ICs) for driving the
organic light emitting display panel and power source
lines for transmitting the first and second pixel power
sources to the first and second power source pads; and

driving boards electrically coupled to the plurality of TCPs
to supply control signals for controlling the driving ICs
and the first and second pixel power sources to the plu-
rality of TCPs.

2. The organic light emitting display device as claimed in
claim 1, with the organic light emitting display panel further
comprising a plurality of signal pads formed between the first
and second power source pads in order to supply driving
signals to the pixel unit.

3. The organic light emitting display device as claimed in
claim 2,

with the TCPs further comprising a first pad unit electri-
cally coupled to at least one of the first and second power
source pads and the signal pads and a second pad unit
electrically coupled to the driving boards, and

with pads positioned at edges of at least one side of the first
pad unit being electrically coupled to at least one of the
first and second power source pads.

4. The organic light emitting display device as claimed in
claim 3, with the pads positioned at the edges of the at least
one side of each of the first pad unit and the second pad unit
being electrically coupled to each other by the power source
lines.

5. The organic light emitting display device as claimed in
claim 1,

with the first power source pads being formed ata first edge
of the organic light emitting display panel and a second
edge that faces the first edge, and

with the second power source pads being formed at a third
edge of the organic light emitting display and a fourth
edge that faces the third edge.

6. The organic light emitting display device as claimed in
claim 5, with the plurality of the first power source pads being
formed at the first and second edges respectively.

7. The organic light emitting display device as claimed in
claim 5, with the plurality of the second power source pads
being formed at the third and fourth edges respectively.

8. The organic light emitting display device as claimed in
claim 1, with the first and second power source pads being
formed at different edges of the organic light emitting display
panel.

9. An organic light emitting display device, comprising:

an organic light emitting display panel comprising a pixel
unit on which an image is displayed, and a plurality of
first and second power source pads provided on at least
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two different edges surrounding the pixel unit in order to
receive first and second pixel power sources in at least
two different directions;

aplurality of tape carrier packages (TCP) being electrically
coupled to the organic light emitting display panel, and
including driving integrated circuits (ICs) for driving the
organic light emitting display panel and power source
lines for respectively transmitting the first and second
pixel power sources to the first and second power source
pads;
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driving boards electrically coupled to the plurality of TCPs
to supply control signals for controlling the driving ICs
and the first and second pixel power sources to the plu-
rality of TCPs; and

the TCPs comprising a pad unit electrically coupled to at
least one of the first and second power source pads and
the signal pads, and pads positioned at edges of at least
one side of the pad unit being electrically coupled to at
least one of the first and second power source pads.

* sk ® sk *
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