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An organic light emitting display that includes a display
panel, a power supply and a coupling member. The display
panel includes scan lines, data lines, first power lines and a
plurality of pixels. The power supply is positioned at the
outside of the display panel, and supplies first power to the

(22) Filed: Jun. 21, 2013 display panel through a coupling member. The coupling
member includes first and second coupling portions respec-
(30) Foreign Application Priority Data tively coupled to the power lines, first and second coupling
lines transmitting the first power supplied from the power
Feb. 21,2013 (KR) .ovvevvvvvrvirinnns 10-2013-0018613 supply to the respective first and second coupling portions,
and a feedback line transmitting the voltage of the second
Publication Classification coupling portion to the power supply. Accordingly, it is pos-
sible to provide an organic light emitting display capable of
(51) Imt.ClL precisely controlling the voltage of output power and prevent-
HOIL 27/32 (2006.01) ing the deterioration of the luminance of a display panel.
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ORGANIC LIGHT EMITTING DISPLAY

RELATED APPLICATIONS

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on 21 Feb. 2013 and there duly
assigned Serial No. 10-2013-0018613.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] An aspect of the present invention generally relates
to an organic light emitting display.

[0004] 2. Description of the Related Art

[0005] Recently, there have been developed various types
of flat panel displays capable of reducing the weight and
volume of cathode ray tubes, which are disadvantages. The
flat panel displays include a liquid crystal display (LCD), a
field emission display (FED), a plasma display panel (PDP),
an organic light emitting display (OLED), and the like.
[0006] The above information disclosed in this Related Art
section is only for enhancement of understanding of the back-
ground of the invention and therefore it may contain infor-
mation that does not form the prior art that is already known
to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0007] Embodiments provide an organic light emitting dis-
play capable of precisely controlling the voltage of output
power and preventing the deterioration of the luminance of a
display panel. These exemplary embodiments provided for an
organic light emitting display capable of precisely controlling
the voltage of output power and preventing the deterioration
of the luminance of a display panel.

[0008] According to an aspect of the present invention,
there is provided an organic light emitting display, including:
a display panel including scan lines, data lines, first power
lines and a plurality of pixels; a power supply positioned at the
outside of the display panel, and supplying first power to the
display panel through a coupling member; and the coupling
member including first and second coupling portions respec-
tively coupled to the power lines, first and second coupling
lines transmitting the first power supplied from the power
supply to the respective first and second coupling portions,
and a feedback line transmitting the voltage of the second
coupling portion to the power supply.

[0009] The power supply may control the output voltage of
the first power, corresponding to the voltage transmitted from
the feedback line.

[0010] The first coupling line may electrically couple
between an output terminal of the power supply, to which the
first power is output, and the first coupling portion, and the
second coupling line may electrically couple between the
output terminal of the power supply, to which the first power
is output, and the second coupling portion.

[0011] Thefeedback line may electrically couple between a
feedback terminal of the power supply and the second cou-
pling portion.

[0012] Thecoupling member may be attached to one region
of the display panel.

[0013] The display panel may further include first and sec-
ond power pads positioned on the one region, and respec-
tively coupled to the first and second coupling portions.
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[0014] The first power lines may be respectively coupled to
the first and second power pads.

[0015] The length of the second coupling line may be
longer than that of the first coupling line.

[0016] The power supply may be a DC-DC converter.
[0017] The coupling member may be a printed circuit
board.

[0018] The coupling member may be a flexible printed
circuit board.

[0019] The organic light emitting display may further

include a scan driver supplying a scan signal to the pixels
through the scan lines; and a data driver supplying a data
signal to the pixels through the data lines.

[0020] As described above, according to the present inven-
tion, it is possible to provide an organic light emitting display
capable of precisely controlling the voltage of output power
and preventing the deterioration of the luminance of a display
panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] 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 indicate the same or similar components,
wherein.

[0022] FIGS. 1 and 2 are views showing an organic light
emitting display according to an embodiment of the present
invention.

[0023] FIG. 3 is a block diagram showing a display panel
according to the embodiment of the present invention.
[0024] FIG. 4 is a circuit diagram showing an embodiment
of a pixel shown in FIG. 3.

[0025] FIG. 5 is a circuit diagram showing a power supply
according to the embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0026] OLED displays images use organic light emitting
diodes that emit light through recombination of electrons and
holes. The organic light emitting display has a fast response
speed and is driven with low power consumption.

[0027] The OLED includes a display panel having a plu-
rality of pixels to display an image, and a power supply
supplying power to the display panel from the outside of the
display panel through a flexible printed circuit board (FPCB)
or the like.

[0028] The power supply generates power necessary for
driving of the display panel by converting external power. In
this case, power output to an output terminal of the power
supply is fed back to the power supply in order to control the
voltage of the output power.

[0029] However, a voltage drop is generated by the FPCB
existing between the display panel and the power supply, and
therefore, the voltage of power input to an actual display
panel is lower than the output voltage of the power supply.
[0030] A voltage higher than the voltage of power used in
the actual display panel is fed back to the related art power
supply, and therefore, the power supply outputs power having
a lower voltage than that of power required in the actual
display panel. Accordingly, the luminance of the display
panel is lower than target luminance.
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[0031] Hereinafter, an organic light emitting display
according to an embodiment of the present invention will be
described with reference to the accompanying drawings.
[0032] FIGS. 1 and 2 are views showing an organic light
emitting display according to an embodiment of the present
invention. A display panel 100 is divided into two segments
including a one region 110 and a second region 115.

[0033] Particularly, a statein which a coupling member 300
is separated from the display panel 100 is shown in FIG. 1,
and a state in which the coupling member 300 is attached to
the display panel is shown in FIG. 2.

[0034] Referring to FIGS. 1 and 2, the organic light emit-
ting display 1 according to this embodiment includes the
display panel 100, a power supply 200 and the coupling
member 300.

[0035] The display panel 100 may include a plurality of
pixels 140 (see FIG. 3) to display a predetermined image.
[0036] Thedisplay panel 100 may have first power lines for
supplying a first power source ELVDD to the pixels 140.
[0037] The power supply 200 may be positioned at the
outside of the display panel 100, so as to supply the first power
source ELVDD to the display panel 100 through the coupling
member 300.

[0038] The coupling member 300 may transmit the first
power source ELVDD output from the power supply 200 to
the display panel 100.

[0039] Thecoupling member 300 may allow the first power
source ELVDD, in which a voltage drop is generated, to be
fed back to the power supply 200.

[0040] To this end, the coupling member 300 may include a
first coupling portion 311, a second coupling portion 312, a
first coupling line 321, a second coupling line 322 and a
feedback line 330.

[0041] The first and second coupling portions 311 and 312
may be electrically coupled to the respective power lines 120
of the display panel 100.

[0042] Thefirst and second coupling lines 321 and 322 may
transmit the first power source ELVDD supplied from the
power supply 200 to the respective first and second coupling
portions 311 and 312.

[0043] To this end, the first coupling line 321 may electri-
cally couple between an output terminal OUT of the power
supply 200, to which the first power source ELVDD is output,
and the first coupling portion 311, and the second coupling
line 322 may electrically couple between the output terminal
OUT of the power supply 200, to which the first power source
ELVDD is output, and the second coupling portion 312.

[0044] Accordingly, the first power source ELVDD output
to the output terminal OUT of the power supply 200 can be
transmitted to the first and second coupling portions 311 and
312 through the respective first and second coupling lines 321
and 322.

[0045] Thefirst and second coupling lines 321 and 322 may
be electrically coupled to the power supply 200 through a
third coupling portion 340 included in the coupling member
300.

[0046] That is, the first coupling line 321 may be positioned
between the first and third coupling portions 311 and 340, and
the second coupling line 322 may be positioned between the
second and third coupling portions 312 and 340.

[0047] In this case, one ends of the first and second cou-
pling lines 321 and 322 are all coupled to the third coupling
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portion 340, and therefore, one end portions of the first and
second coupling lines 321 and 322 may form one line as
shown in FIG. 2.

[0048] Although it has been illustrated in FIG. 2 that the
first and second coupling lines 321 and 322 are electrically
coupled to the power supply 200 through the one third cou-
pling portion 340, each of the first and second coupling lines
321 and 322 may be electrically coupled to the power supply
200 through a separate third coupling portion.

[0049] The feedback line 330 may transmit the voltage Vb
of the second coupling portion 312 to the power supply 200.
Specifically, the feedback line 330 may transmit the voltage
Vib ofthe second coupling portion 312 to a feedback terminal
FB of the power supply 200.

[0050] To this end, the feedback line 330 may electrically
couple between the feedback terminal FB of the power supply
200 and the second coupling portion 312.

[0051] The feedback line 330 may be electrically coupled
to the power supply 200 through a fourth coupling portion
350 included in the coupling member 300.

[0052] That is, the feedback line 330 may be positioned
between the second and fourth coupling portions 312 and
350.

[0053] The power supply 200 may control the output volt-
age of the first power source ELVDD, corresponding to the
voltage Vib transmitted by the feedback line 330.

[0054] In this case, the voltage VIb of the second coupling
portion 312 may be fed back to the feedback terminal FB of
the power supply 200 through the feedback line 330.

[0055] The voltage Vib of the second coupling portion 312
is lower than the voltage of the first power source ELVDD
output from the output terminal OUT of the power supply 200
due to the resistance of the second coupling line 322, etc.
[0056] Inthe present invention, the voltage Vib obtained by
reflecting the amount of voltage drop caused by the coupling
member 300 can be fed back to the power supply 200 through
the feedback line 330. Thus, it is possible to perform a precise
control for the first power source ELVDD and to prevent the
deterioration of the luminance of the display panel 100.
[0057] Thecoupling member 300 may be implemented as a
printed circuit board (PCB) or flexible printed circuit board
(FPCB).

[0058] In this case, the coupling member 300 may be
attached to one region 110 of the display panel 100 so as to be
coupled to the first power line 120 existing in the display
panel 100. This one region 110 is adjacent and connected to
the second region 115.

[0059] The display panel 100 is positioned on the one
region 110, and may further include first and second power
pads 111 and 112 respectively coupled to the first and second
coupling portions 311 and 312.

[0060] For example, in a case where the coupling member
300 is attached to the one region 110 of the display panel 100,
the first power pad 111 may contact the first coupling portion
311, and the second power pad 112 may contact the second
coupling portion 312.

[0061] In this case, the first power lines 120 are coupled to
the respective first and second power pads 111 and 112, so
that the first power source ELVDD supplied through the first
and second power pads 111 and 112 can be transmitted to
each pixel 140. In turn, the first power lines 120 are connected
to the pixels 140 contained within the second region 115 of
the display panel 100.
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[0062] The power supply 200 may be a DC-DC converter
that converts input power source Vin (see FIG. 5) supplied
from the outside thereof into the first power source ELVDD.

[0063] Inthiscase,the power supply 200 may be coupled to
the coupling member 300 through a separate printed circuit
board (not shown) in a state in which the power supply 200 is
mounted on the printed circuit board (not shown).

[0064] To this end, the printed circuit board (not shown)
having the power supply 200 mounted thereon may be
coupled to the third and fourth coupling portions 340 and 350
of the coupling member 300.

[0065] The power supply 200 may be mounted immedi-
ately on the coupling member 300. In this case, the power
supply 200 may be coupled immediately to the third and
fourth coupling portions 340 and 350 of the coupling member
300.

[0066] According to the configuration described above, the
output terminal OUT of the power supply 300 may be elec-
trically coupled to the third coupling portion 340, the first
coupling line 321, the second coupling line 322, the first
coupling portion 311 and the second coupling portion 312.

[0067] The feedback terminal FB of the power supply 200
may be electrically coupled to the fourth coupling portion
350, the feedback line 330 and the second coupling portion
312.

[0068] As the length of a line increases, the amount of
voltage drop increases. Therefore, in a case where the second
coupling line 322 has a length longer than that of the first
coupling line 321, the second coupling portion 312 has a
lower voltage than that of the first coupling portion 311.

[0069] Therefore, the feedback line 330 is preferably
coupled to the second coupling portion 312 having a lower
voltage than that of the first coupling portion 311 so that the
voltage having an amplitude maximally similar to that of
power supplied to the display panel 100.

[0070] FIG. 3 is a block diagram showing the display panel
according to the embodiment of the present invention.
[0071] Referring to FIG. 3, the display panel 100 according
to this embodiment may include scan lines S1to Sn, data lines
D1 to Dm, first power lines 120 and a plurality of pixels 140
coupled to the lines. As illustrated, the display panel 100 is
dived into a one region 110 and a second region 115.

[0072] The organic light emitting display 1 according to
this embodiment may further include a scan driver 170 sup-
plying a scan signal to each pixel 140 through the scan lines
S1 to S, a data driver 180 supplying a data signal to each
pixel 140 through the data lines D1 to Dm, and a timing
controller 190 controlling the scan driver 170 and the data
driver 180.

[0073] The power supply 200 may be electrically coupled
to the first and second power pads 111 and 112 existing in the
display panel 100 through the coupling member 300.

[0074] The first power lines 120 are coupled to the respec-
tive first and second power pads 111 and 112 positioned on
the one region 110 of the display panel 100, so as to transmit
afirst power source ELVDDto each pixel 140 contained in the
second region 115.

[0075] Each pixel 140 receiving the first power source
ELVDD and a second power source ELVSS may emit light
corresponding to the data signal through current flowing from
the first power source ELVDD to the second power source
ELVSS via an organic light emitting diode.
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[0076] The scan driver 170 may generate a scan signal
under the control of the timing controller 190 and supply the
generated scan signal to the scan lines S1 to Sn.

[0077] Thedatadriver 180 may generate a data signal under
the control of the timing controller 190 and supply the gen-
erated data signal to the data lines D1 to Dm.

[0078] Ifthe scan signal is sequentially supplied to the scan
lines S1 to Sn, pixels 140 are sequentially selected for each
line, and the selected pixels 140 receive the data signal sup-
plied from the data lines D1 to Dm.

[0079] The scan driver 170, the data driver 180 and the
timing controller 190 may be positioned inside the display
panel 100. For example, each of the scan driver 170, the data
driver 180 and the timing controller 190 may be mounted
directly on the display panel 100.

[0080] The scan driver 170, the data driver 180 and the
timing controller 190 may be mounted to the display panel
100 from the outside of the display panel 100 through a
separate coupling member (e.g., a PCB, FPCB, etc.).

[0081] FIG. 4 is a circuit diagram showing an embodiment
of the pixel shown in FIG. 3. Particularly, for convenience of
illustration, a pixel coupled to an n-th scan line Sn and an m-th
data line Dm is shown in FIG. 4.

[0082] Referring to FIG. 4, each pixel P includes an organic
light emitting diode OLED, and a pixel circuit 142 coupled to
the data line Dm and the scan line Sn so as to control the
organic light emitting diode OLED.

[0083] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit 142, and a cathode
electrode of the organic light emitting diode OLED is coupled
to a second power source ELVSS.

[0084] The organic light emitting diode OLED generates
light with a predetermined luminance corresponding to cut-
rent supplied from the pixel circuit 142.

[0085] The pixel circuit 142 may control the amount of
current supplied to the organic light emitting diode OLED,
corresponding to a data signal supplied to the data line Dm
when a scan signal is supplied to the scan line Sn.

[0086] To this end, the pixel circuit 142 includes a second
transistor T2 coupled between a first power source ELVDD
and the organic light emitting diode OLED, a first transistor
T2 coupled among the second transistor T2, the data line Dm
and the scan line Sn, and a storage capacitor Cst coupled
between a gate electrode and a first electrode of the second
transistor T2.

[0087] A gate electrode of the first transistor T1 is coupled
to the scan line Sn, and a first electrode of the first transistor
T1 is coupled to the data line Dm.

[0088] A second electrode of the first transistor T1 is
coupled to one terminal of the storage capacitor Cst.

[0089] Here, the first electrode is set as any one of source
and drain electrodes, and the second electrode is set as an
electrode different from the first electrode. For example, if the
first electrode is set as the source electrode, the second elec-
trode is set as the drain electrode.

[0090] When the scan signal is supplied from the scan line
Sn, the first transistor T1 coupled to the scan line Sn and the
data line Dm is turned on to supply the data signal supplied
from the data line Dm to the storage capacitor Cst. In this
case, the storage capacitor Cst charges a voltage correspond-
ing to the data signal.

[0091] The gate electrode of the second transistor T2 is
coupled to the one terminal of the storage capacitor Cst, and
the first electrode of the second transistor T2 is coupled to the
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other terminal of the storage capacitor Cst and the first power
source ELVDD. A second electrode of the second transistor
T2 is coupled to the anode electrode of the organic light
emitting diode OLED.

[0092] The second transistor T2 controls the amount of
current flowing from the first power source ELVDD to the
second power source ELVSS via the organic light emitting
diode OLED, corresponding to the voltage stored in the stor-
age capacitor Cst. In this case, the organic light emitting diode
OLED generates light corresponding to the amount of current
supplied from the second transistor T2.

[0093] The structure of the pixel of F1G. 4 described above
is merely one embodiment of the present invention, and there-
fore, the pixel 140 of the present invention is not limited to the
structure of the pixel. Practically, the pixel circuit 142 has the
structure of a circuit capable of supplying current to the
organic light emitting diode OLED, and may be selected as
any one of various structures currently known in the art.
[0094] The second power source ELVSS supplied, together
with the first power source ELVDD, to each pixel 140 may be
generated by a separate power supply (not shown). The sec-
ond power source ELVSS may be supplied to each pixel 140
in the same manner as the first power source ELVDD.
[0095] In this case, the first power source ELVDD may be
set to a positive voltage, and the second power source ELVSS
may be set to a negative voltage.

[0096] FIG. 5 is a circuit diagram showing the power sup-
ply according to the embodiment of the present invention.
[0097] Referring to F1G. 5, the power supply 200 according
to this embodiment may be implemented as a boost-type
DC-DC converter.

[0098] The power supply 200 according to this embodi-
ment may receive input power source Vin supplied to an input
terminal IN so as to generate a first power source ELVDD, and
output the first power source ELVDD to an output terminal
OUT.

[0099] The power supply 200 may receive a voltage Vb
transmitted from the feedback line 330 through the feedback
terminal FB.

[0100] For example, the power supply 200 may include an
inductor L1, a first transistor M1, a second transistor M2, a
switching controller 210 and a voltage divider 220.

[0101] The inductor L1 is coupled between the input ter-
minal IN and a first node N1.

[0102] The first transistor M1 is coupled between the first
node N1 and ground power source.

[0103] The second transistor M2 is coupled between the
first node N1 and the output terminal OUT.

[0104] The switching controller 210 may control the first
and second transistors M1 and M2. The switching controller
210 controls on-off operations of the first and second transis-
tors M1 and M2, so that the input power source Vin can be
converted into the first power source ELVDD having a desired
voltage level.

[0105] The voltage divider 220 may divide the voltage Vb
input from the feedback terminal FB and supply the divided
voltage to the switching controller 210.

[0106] For example, the voltage divider 220 may be con-
figured with a plurality of resistors (e.g., R1 and R2) coupled
in series.

[0107] The switching controller 210 receiving the voltage
divided by the voltage divider 220 controls the duty ratio of
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the first and second transistors M1 and M2, corresponding to
the divided voltage, thereby generating desired first power
source ELVDD.

[0108] Inthis case, the first and second transistors M1 and
M2 may be alternately turned on. Accordingly, the first and
second transistors M1 and M2 may be formed to have differ-
ent conductive types. For example, if the first transistor M1 is
formed to have a P-type. the second transistor M2 may be
formed to have an N-type.

[0109] The circuit structure of FIG. 5 described above is
merely one embodiment of the present invention, and there-
fore, the power supply 200 of the present invention is not
limited to the circuit structure. Practically, the power supply
200 may be modified into various circuit structures capable of
generating the first power source ELVDD.

[0110] While the present invention 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 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, comprising;

a display panel including scan lines, data lines, first power
lines and a plurality of pixels;

a power supply positioned at the outside of the display
panel, and supplying first power to the display panel
through a coupling member; and

the coupling member including first and second coupling
portions respectively coupled to the first power lines,
first and second coupling lines transmitting the first
power supplied from the power supply to the respective
first and second coupling portions, and a feedback line
transmitting the voltage of the second coupling portion
to the power supply.

2. The organic light emitting display of claim 1, wherein
the power supply controls the output voltage of the first
power, corresponding to the voltage transmitted from the
feedback line.

3. The organic light emitting display of claim 1, wherein
the first coupling line electrically couples between an output
terminal of the power supply, to which the first power is
output, and the first coupling portion, and the second coupling
line electrically couples between the output terminal of the
power supply, to which the first power is output, and the
second coupling portion.

4. The organic light emitting display of claim 1, wherein
the feedback line electrically couples between a feedback
terminal of the power supply and the second coupling portion.

5. The organic light emitting display of claim 1, wherein
the coupling member is attached to one region of the display
panel.

6. The organic light emitting display of claim 5, wherein
the display panel further includes first and second power pads
positioned on the one region, and respectively coupled to the
first and second coupling portions.

7. The organic light emitting display of claim 6, wherein
the first power lines are respectively coupled to the first and
second power pads.

8. The organic light emitting display of claim 1, wherein
the length of the second coupling line is longer than that of the
first coupling line.
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9. The organic light emitting display of claim 1, wherein

the power supply is a DC-DC converter.

10. The organic light emitting display of claim 1, wherein

the coupling member is a printed circuit board.

11. The organic light emitting display of claim 1, wherein

the coupling member is a flexible printed circuit board.

12. The organic light emitting display of claim 1, further

comprising:

a scan driver supplying a scan signal to the pixels through
the scan lines; and

a data driver supplying a data signal to the pixels through
the data lines.

13. An organic light emitting display (OLED), comprising:

a display panel having a first region and a second region,
said first region containing a first and second pads and
said second region containing a plurality of pixels;

a first power line electrically connecting the first and sec-
ond pads and the plurality of pixels;

a coupling member overlapping the first region of the dis-
playing panel having a first and second coupling por-
tions electrically connected to the first and second pads
and a feedback line connected to the second coupling
portion;

a power supply external to and separate from the display
panel and the coupling member, said power supply elec-
trically connected to the coupling member supplying
first power to the display panel, said feedback line trans-
mitting the voltage of the second coupling portion to the
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power supply, and the power supply controlling an out-
put voltage of the first power, corresponding to the volt-
age transmitted from the feedback line.

14. The OLED recited in claim 13, further comprising:

a first coupling line electrically couples between an output
terminal of the power supply, to which the first power is
output, and the first coupling portion; and

a second coupling line electrically couples between the
output terminal of the power supply, to which the first
power is output, and the second coupling portion.

15. The OLED recited in claim 13, wherein the feedback
line electrically couples between a feedback terminal of the
power supply and the second coupling portion.

16. The OLED recited in claim 14, wherein the length of
the second coupling line is longer than that of the first cou-
pling line.

17. The OLED recited in claim 13, wherein the power
supply is a DC-DC converter.

18. The OLED recited in claim 13, wherein the coupling
member is a printed circuit board.

19. The OLED recited in claim 13, wherein the coupling
member is a flexible printed circuit board.

20. The OLED recited in claim 13, further comprising:

a scan driver supplying a scan signal to the plurality pixels

through scan lines; and

a data driver supplying a data signal to the plurality of
pixels through data lines.
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