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ORGANIC LIGHT EMITTING DISPLAY AND
POWER SUPPLY FOR THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2010-0058777, filed Jun. 21, 2010, in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Aspects of the present invention relate to an organic
light emitting diode (OLED) display and a power supply of
the same. More particularly, aspects of the present invention
relate to a power supply powering electroluminescence (EL)
and an organic light emitting diode (OLED) display including
the same.

[0004] 2. Description of the Related Art

[0005] Currently, various flat panel displays having a
reduced weight and volume have been developed. Types of
the flat panel display include a liquid crystal display (LCD), a
field emission display, a plasma display panel (PDP), and an
organic light emitting diode (OLED) display. Among the flat
panel displays, the OLED display displays an image by using
light generated by an OLED by recombination of electrons
and holes. The OLED display has gained attention because it
has a rapid response speed, has low power consumption, has
luminous efficiency, and luminance and a viewing angle
which are excellent.

[0006] A type of OLED display is classified as a passive
matrix OLED (PMOLED) and an active matrix OLED
(AMOLED) according to a driving method of the OLED.
Among the types, in views of resolution, contrast, and opera-
tional speed, the AMOLED that is selectively turned on with
respect to every unit pixel is mainly used.

[0007] As a power source of the AMOLED, various power
sources such as a power source powering EL. and a power
source powering computation, or logic and powering a sys-
tem are required. Among them, a capacity of the power source
powering the EL is largest. Particularly, the EL power source
of a large capacity to generate light energy is required in a
television (TV) having the AMOLED of a large size.

[0008] FIG. 1 is a block diagram showing an EL power
supply according to a conventional organic light emitting
diode (OLED) display. Referring to FIG. 1, an EL, power
supply of the conventional OLED display includes a
+ELVDD power source circuit 10 and a -ELVSS power
source circuit 20. The +ELVDD power source circuit 10
generates a +ELVDD voltage of the ELVDD power supply
supplied to a pixel PX of the OLED display. The —-ELVSS
power source circuit 20 generates a =ELVSS voltage of the
ELVSS power supply supplied to the pixel PX of the OLED
display.

[0009] A DC power source of the external power supply is
applied as an input voltages +Vin of both the +ELVDD power
source circuit 10 and the ~-ELVSS power source circuit 20. A
current flowing to the input voltage +Vin of the +ELVDD
power source circuit 10 and the ~-ELVSS power source circuit
20 passes through the +ELVDD power source circuit 10 and
the -ELVSS power source circuit 20 and the +ELVDD power
source circuit 10 and the -ELVSS power source circuit 20 are
grounded.
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[0010] The+ELVDD power source circuit 10 generates the
+ELVDD voltage, which is referenced to the ground (GND)
voltage, from the current flowing in the input voltage +Vin.
The -ELVSS power source circuit 20 generates the -ELVSS
voltage, which is referenced to the ground (GND) voltage,
from the current flowing in the input voltage +Vin. The
+ELVDD power source circuit 10 and the -ELVSS power
source circuit 20 respectively generate the +ELVDD voltage
and the —=ELVSS voltage by using a transformer.

[0011] The +ELVDD voltage and the ~ELVSS voltage,
respectively generated in the +ELVDD power source circuit
10 and the -ELVSS power source circuit 20, are used to
illuminate the pixels PX included in the OLED display. How-
ever, the -ELVSS power source circuit 20 has low converting
efficiency compared with the +ELVDD power source circuit
10, and a cost of the OLED display is increased to addition-
ally use the +ELVDD power source circuit 10 and the
-ELVSS power source circuit 20.

[0012] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention and therefore it may contain
information that does not form the prior art that is already
known in this country to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0013] Aspects of the present invention provide an organic
light emitting diode (OLED) display simplifying a power
supply powering electroluminescence (EL) and that is
capable of increasing power efficiency, and a power supply of
the same.

[0014] According to an aspect of the present invention,
there is provided an organic light emitting diode (OLED)
including; a display unit including pixels; and a power supply
unit including: an output terminal; a reference terminal hav-
ing an insulated output; and a bias circuit generating a first
power source voltage from a received input voltage and sup-
plying a second power source voltage to the reference termi-
nal, wherein the first power source voltage and the second
power source voltage are voltages driving the pixels, wherein
the bias circuit supplies the second power source voltage to
the reference terminal and the pixels and is referenced to a
ground voltage, and wherein a current flowing to the pixels
flows to the reference terminal.

[0015] According to another aspect of the present inven-
tion, the first power source voltage may be an ELVDD voltage
driving the OLED, and the second power source voltage may
be an ELVSS voltage driving the OLED.

[0016] According to another aspect of the present inven-
tion, the output voltage of the output terminal may be a sum of
the ELVDD voltage and the ELVSS voltage.

[0017] According to another aspect of the present inven-
tion, a voltage of the second power source may be lower than
the ground voltage.

[0018] According to another aspect of the present inven-
tion, each of the pixels may include: an organic light emitting
diode (OLED); a driving transistor controlling an amount of
current flowing from an ELVDD electrode, the current being
transmitted according to the first power source voltage to the
OLED; and a switching transistor applying a data signal to the
gate electrode of the driving transistor.

[0019] According to an aspect of the present invention, a
power supply supplying an ELVDD voltage and an ELVSS
voltage powering electro-luminescence of an organic light
emitting diode (OLED) display, the power supply including:
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a power supply circuit receiving an input voltage to generate
a first power source voltage, the power supply circuit includ-
ing: an output terminal; and a reference terminal having an
insulated output; and a bias circuit supplying a second power
source voltage to the reference terminal.

[0020] According to another aspect of the present inven-
tion, the output terminal may be connected to an ELVDD
power supply of the OLED display, and the reference terminal
may be connected to an ELVSS power supply of the OLED
display.

[0021] According to another aspect of the present inven-
tion, the first power source voltage may be an ELVDD voltage
driving the OLED, and the second power source voltage may
be an ELVSS voltage driving the OLED.

[0022] According to another aspect of the present inven-
tion, the output voltage of the output terminal may be a sum of
the ELVDD voltage and the ELVSS voltage.

[0023] According to another aspect of the present inven-
tion, a voltage of the second power source may be alower than
the ground voltage.

[0024] According to another aspect of the present inven-
tion, in the OLED display, one power supply may be used as
a power supply for EL, and thereby a cost of the OLED
display may be reduced and a power efficiency may be
improved.

[0025] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be
learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] These and/or other aspects and advantages of the
invention will become apparent and more readily appreciated
from the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:
[0027] FIG. 1 is a block diagram showing an EL. power
supply of a conventional organic light emitting diode (OLED)
display.

[0028] FIG. 2 is a block diagram showing an organic light
emitting diode (OLED) display according to an embodiment
of the present invention.

[0029] FIG. 3 is a circuit diagram showing a pixel and a
power supply as a power source in an organic light emitting
diode (OLED) display according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0030] Reference will now be made in detail to the present
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings, wherein like ref-
erence numerals refer to the like elements throughout. The
embodiments are described below in order to explain the
present invention by referring to the figures.

[0031] FIG. 2 is a block diagram showing an organic light
emitting diode (OLED) display according to an embodiment
of the present invention. Referring to FIG. 2, the OLED
display includes a signal controller 100, a scan driver 200, a
data driver 300, a display unit 400, and a power supply unit
500.

[0032] The signal controller 100 receives video signals R,
G, and B inputted from an external device, and receives input
control signals that control displaying of the video signals R,
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G, B. The video signals R, G, and B include luminance
information corresponding to each pixel PX, and the lumi-
nance information has a grayscale having a predetermined
number, such as 1024=2"°, 256=28 or 64=2°. For example,
the input control signals include a vertical synchronization
signal Vsync, a horizontal synchronization signal Hsync, a
main clock MCLK, and a data enable signal DE.

[0033] The signal controller 100 processes the input video
signals R, G, and B corresponding to operation conditions of
the display unit 400 and the data driver 300 based on the input
video signals R, G, and B and the input control signals. The
signal controller 100 generates a scan control signal CONT1,
a data control signal CONT?2, and an image data signal DAT.
The signal controller 100 transmits the scan control signal
CONT1 to the scan driver 200. The signal controller 100
transmits the data control signal CONT2 and image data
signal DAT to the data driver 300.

[0034] Thedisplay unit 400 includes scan lines S1-Sn, data
lines D1-Dm, and pixels PX that are connected to the scan
lines S1-Sn and the data lines D1-Dm. The pixels PX are
arranged in a matrix form. The scan lines S1-Sn extend in a
row direction and are approximately parallel to each other,
and the data lines D1-Dm extend in a column direction and
are approximately parallel to each other.

[0035] The scan driver 200 is connected to the scan lines
S1-Sn. The scan driver 200 applies scan signals that include a
combination of a gate-on voltage Von and a gate-off voltage.
The gate-on voltage Von turns on a switching transistor (see
M1 of FIG. 3) and the gate-off voltage Voff turns the switch-
ing transistor off to the scan lines S1-Sn according to the scan
control signal CONT1. The data driver 300 is connected to the
data lines D1-Dm, and selects a data voltage according to the
image data signal DAT. The data driver 300 applies the
selected data voltage as the data signal to the data lines
D1-Dm according to the data control signal CONT2.

[0036] The power supply unit 500 supplies the +ELVDD
voltage and the —ELVSS voltage of the OLED of each pixel
PX of the display unit 400. The power supply unit 500 sup-
plies the output voltage of a high level as the +ELVDD volt-
age and the output voltage of a low level as the ~ELVSS
voltage. The power supply unit supplies the +ELVDD voltage
and the -ELVSS voltage by using a power supply circuit of
which the output generated from the input voltage is floated.
[0037] FIG. 3 is a circuit diagram showing a pixel and a
power supply as a power source to the pixelinan organic light
emitting diode (OLED) display according to an embodiment
of the present invention. Referring to FIG. 3, the pixel PX of
the OLED display includes an OLED and a pixel circuit to
control the OLED. The pixel circuit includes a switching
transistor M1, a driving transistor M2, and a sustain capacitor
Cst.

[0038] The switching transistor M1 includes a gate elec-
trode connected to the scan line Si, one terminal connected to
the data line Dj, and another other terminal connected to the
gate electrode of the driving transistor M2. The switching
transistor M1 applies a data signal to a gate electrode of the
driving transistor M2 according to a scan signal of the scan
line Si. The driving transistor M2 includes the gate electrode
connected to the other terminal of the switching transistor
M1, and also has a terminal connected to an ELVDD power
supply, and another terminal connected to an anode of the
OLED.

[0039] The sustain capacitor Cst includes a terminal con-
nected to the other terminal of the switching transistor M2 and
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the sustain capacitor Cst has another terminal connected to
the ELVDD power supply. The OLED includes the anode
connected to the other terminal of the driving transistor M2
and has a cathode connected to an ELVSS power supply.

[0040] Ifagate-onvoltage Vonis applied to the scan line S,
the switching transistor M1 is turned on and the data signal
that is applied to the data line Dj is applied to an end of the
sustain capacitor Cst. The data signal is applied through the
turned on switching transistor M1 to charge the sustain
capacitor Cst. The driving transistor M2 controls an amount
of current that flows from the ELVDD power source to the
OLED by corresponding to the voltage value that is charged
in the sustain capacitor Cst.

[0041] The OLED emits light that corresponds to the
amount of current that flows through the driving transistor
M2. The OLED emits light of one color of primary colors red,
green, and blue, and a desired color is displayed by a spatial
or temporal sum of these three primary colors. In this case, a
portion of the OLED emits white light, and if this is per-
formed, a luminance is increased. Unlike this,an OLED ofall
the pixels PX can emit white light, and a portion of the pixels
PX may further include a color filter (not shown) that converts
the white light that is emitted from the organic light emitting
diode (OLED) into any one of the primary colors.

[0042] The power supply unit 500, according to the present
embodiment of the present invention, includes a first power
source circuit 510 and a bias circuit 520. The first power
source circuit 510 generates the output voltage +V by using
the input voltage Vin. The first power source circuit 510
includes an output terminal (+) and a reference terminal (-),
and supplies a first power source voltage to the display unit
through the output terminal (+). The output terminal (+) and
the reference terminal (=) are floated with respect to the input
terminal +Vin of the first power source circuit 510.

[0043] The first power source circuit 510 generates an out-
put voltage that is more than a potential input to the reference
terminal (=) by a predetermined voltage. The first power
source circuit 510 is operated such that the output voltage +V
is the first power source voltage +ELVDD. That is, although
a potential of the reference terminal (-) can have any value,
the output voltage +V is maintained as the first power source
voltage +ELVDD.

[0044] The bias circuit 520 is connected to the reference
terminal (=) of the first power source circuit 510. The bias
circuit 520 outputs a predetermined bias voltage Vb that is
referenced to the ground (GND) voltage. The bias circuit 520
is a fixing bias circuit or a current feedback bias circuit, both
of which are well known to one of ordinary skill in the art. The
bias circuit 520 outputs a voltage of less than the ground
(GND) voltage as the bias voltage Vb. Although not required
in all aspects of the present invention, the output of the bias
circuit 520 is ~-ELVSS, that is, the second power source
voltage level.

[0045] Thus, the reference potential supplied through the
reference terminal (-) of the first power source circuit 510 is
supplied as the second power source voltage level. Also, the
first power source circuit 510 generates the output voltage
corresponding to ELVDD+ELVSS by using the input voltage
(Vin). The output voltage +V output through the output ter-
minal (+) is the voltage that is higher by an amount of the
potential of the ELVDD+ELVSS with respect to the reference
potential of the reference terminal (-), that is, the first power
source voltage level.
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[0046] The output terminal (+) and the reference terminal
(-) of the first power source circuit 510 are floated with
respect to the input terminal +Vin, and the current does not
flow to the bias circuit 520. The output voltage of the bias
circuit 520 is a negative voltage such that the current path
flowing to the ground is not formed. That is, the current
flowing in the pixels flows to the reference terminal (-).
[0047] The first output voltage +V of the first power source
circuit 510 is supplied as the + ELVDD voltage of the ELVDD
power supply to power the OLED to emit light. The second
power source voltage of the reference terminal (-) has a
predetermined potential, which is referenced to the GND
voltage, according to the bias voltage Vb of the bias circuit
520. The second power source voltage is supplied as the
-ELVSS voltage of the ELVSS power supply to power the
OLED to emit light.

[0048] The bias circuit 520 is simple compared with the
-ELVSS power supply circuit such that a structure of the
OLED display is simplified and the cost thereof may be
reduced. Also, an output capacity of the bias circuit 520 may
be very small such that a power efficiency may be improved.
[0049] Each of the driving apparatuses 100, 200, 300, and
500 are directly mounted on the display unit 400 as at least
one integrated circuit chip, are mounted on the flexible
printed circuit film, are attached to the display 400 as a TCP
(tape carrier package), are mounted on a separate flexible
printed circuit FPC, or are integrated on the display unit 400
in conjunction with the signal lines S1-Sn and D1-Dm.
[0050] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.

What is claimed is:

1. A display device comprising:

a display unit including pixels; and

a power supply unit comprising:

an output terminal;

a reference terminal having an insulated output; and

a bias circuit generating a first power source voltage
from a received input voltage and supplying a second
power source voltage to the reference terminal,

wherein the first power source voltage and the second

power source voltage are voltages driving the plurality

of pixels,

wherein the bias circuit supplies the second power source

voltage to the pixels and is referenced to a ground volt-
age, and

wherein a current flowing to the pixels flows to the refer-

ence terminal.

2. The display device of claim 1, wherein the first power
source voltage is an ELVDD voltage driving an organic light
emitting diode (OLED), and

wherein the second power source voltage is an ELVSS

voltage driving the OLED.

3. The display device of claim 2, wherein the output voltage
of the output terminal is a sum of the ELVDD voltage and the
ELVSS voltage.

4. The display device of claim 1, wherein a voltage of the
second power source voltage is lower than a voltage of the
ground voltage.
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5. The display device of claim 1, wherein each of the pixels
include:

an organic light emitting diode (OLED);

a driving transistor controlling an amount of current flow-
ing from an ELVDD electrode, the current being trans-
mitted according to the first power source voltage to the
OLED; and

a switching transistor applying a data signal to the gate
electrode of the driving transistor.

6. A power supply supplying an ELVDD voltage and an
ELVSS voltage powering electro-luminescence of an organic
light emitting diode (OLED) display, the power supply com-
prising:

apower supply circuit receiving an input voltage to genet-
ate a first power source voltage, the power supply circuit
comprising:
an output terminal; and
a reference terminal having an insulated output; and

a bias circuit supplying a second power source voltage to
the reference terminal.

7. The power supply of claim 6, wherein the output termi-
nal is connected to an ELVDD power supply of the OLED
display, and

wherein the reference terminal is connected to an ELVSS
power supply of the OLED display.

8. The power supply of claim 6, wherein the first power

source voltage is an ELVDD voltage driving the OLED, and
wherein the second power source voltage is an ELVSS
voltage driving the OLED.

9. The power supply of claim 6, wherein the output voltage
of the output terminal is a sum of the ELVDD voltage and the
ELVSS voltage.

10. The power supply of claim 6, wherein a voltage of the
second power source voltage is lower than a ground voltage.

11. The display device of claim 5, wherein the first power
supply voltage is connected to a terminal of the driving tran-
sistor;

wherein an other terminal of the driving transistor is con-
nected to an anode of the OLED; and
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wherein the second power supply voltage is connected to a
cathode of the OLED.

12. A display device comprising:

adisplay unitincluding pixels, each having an organic light
emitting diode (OLED); and

a power supply unit receiving an input voltage and output-
ting a first power source voltage and a second power
source voltage to drive the pixels.

13. The display device of claim 12, wherein the power

supply unit comprises:

an output terminal;

a reference terminal having an insulated output; and

abias circuit generating the first power source voltage from
the received input voltage and supplying a second power
source voltage to the reference terminal.

14. The display device of claim 13, wherein the bias circuit
supplies the second power source voltage to the pixels and is
referenced to a ground voltage, and

wherein a current flowing to the pixels flows to the refer-
ence terminal.

15. The display device of claim 14, wherein a voltage of the
second power source voltage is lower than a voltage of the
ground voltage.

16. The display device of claim 13, wherein the output
voltage of the output terminal is a sum of the ELVDD voltage
and the ELVSS voltage.

17. The display device of claim 12, wherein the first power
source voltage is an ELVDD voltage driving the OLED, and

wherein the second power source voltage is an ELVSS
voltage driving the OLED.

18. The display device of claim 12, wherein each of the
pixels include:

a driving transistor controlling an amount of current flow-
ing from an ELVDD electrode, the current being trans-
mitted according to the first power source voltage to the
OLED; and

a switching transistor applying a data signal to the gate
electrode of the driving transistor.
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