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(57) ABSTRACT

An organic light emitting display device capable of maintain-
ing a voltage of a driving power of a display panel in a
substantially constant manner. The organic light emitting dis-
play device includes a display panel for receiving an image
data and an input voltage to display an image; a driving IC for
supplying the image data to the display panel, receiving the

(22) Filed: May 15, 2009 input voltage, and outputting an offset control signal in accor-
dance with the received input voltage; and a power supply for
(30) Foreign Application Priority Data controlling the input voltage in accordance with the offset
control signal, and supplying the controlled input voltage to
Jun. 16,2008 (KR) .o 10-2008-0056253  the display panel.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2008-0056253, filed on
Jun. 16, 2008, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND
[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 maintaining a voltage
of a driving power of a display panel in a substantially con-
stant manner.

[0004] 2. Discussion of Related Art

[0005] Recently, studies have been made to develop
organic light emitting display devices which can be thin and
light, can have fastresponse speed, and can be driven with low
power consumption.

[0006] An organic light emitting display device is a flat
panel display device that displays images using an organic
light emitting diode for generating light through the recom-
bination of electrons and holes.

[0007] Such an organic light emitting display device
includes a display panel for displaying images, a power sup-
ply for supplying driving power to the display panel, and a
driving integrated circuit (IC) for supplying driving signals to
the display panel.

[0008] However, in the organic light emitting display
device, the luminance of an image may be changed depending
on the voltage of the driving power. That is, the voltage
distribution of the driving power supplied to the display panel
of the organic light emitting display device is linked to the
luminance distribution of the image displayed in the display
panel.

[0009] Therefore, in order to display a proper image, the
voltage of the driving power provided to the display panel
should be maintained in a substantially constant manner.

SUMMARY OF THE INVENTION

[0010] An aspect of an embodiment of the present inven-
tion is directed toward an organic light emitting display
device capable of maintaining a voltage of a driving power of
a display panel in a substantially constant manner.

[0011] According to an embodiment of the present inven-
tion, an organic light emitting display device includes: a
display panel (e.g., an organic light emitting display panel)
for receiving an image data and an input voltage to display an
image; a driving integrated circuit (IC) for supplying the
image data to the display panel, receiving the input voltage,
and outputting an offset control signal in accordance with the
received input voltage; and a power supply for controlling the
input voltage in accordance with the offset control signal, and
supplying the controlled input voltage to the display panel.
[0012] Here, the driving IC may include an input voltage
detector for detecting the input voltage; and an offset com-
parator for comparing the voltage value of the input voltage
with a set voltage value, and outputting the offset control
signal to the power supply in accordance with the compared
result. The driving IC may further include a check-sum unit
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for outputting a clock signal for controlling the offset com-
parator in accordance with a write command from a host.
[0013] Further, the power supply may include an offset
controller for detecting the offset control signal to output a
reference voltage control signal; a reference voltage control-
ler for controlling a reference voltage in accordance with the
reference voltage control signal; a feedback circuit unit for
controlling an output voltage of the power supply in accor-
dance with the reference voltage; and a booster unit for boost-
ing the output voltage to output the boosted output voltage as
the input voltage of the display panel.

[0014] As described above, according to embodiments of
the present invention, a reference voltage is controlled by
detecting a voltage (i.e., an input voltage) of a driving power
inputted to an input terminal of a display panel, so that the
input voltage can be maintained in a substantially constant
manner. Accordingly, luminance variations of an image can
be minimized or reduced to display a proper image.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description, serve to
explain the principles of the present invention.

[0016] FIG. 1 is a schematic block diagram of an organic
light emitting display device according to an embodiment of
the present invention.

[0017] FIG. 2 is a schematic block diagram showing an
embodiment of a driving IC shown in FIG. 1.

[0018] FIG. 3 is a schematic block diagram showing an
embodiment of a power supply shown in FIG. 1.

DETAILED DESCRIPTION

[0019] 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.

[0020] FIG. 1 is a schematic block diagram of an organic
light emitting display device according to an embodiment of
the present invention.

[0021] Referring to FIG. 1, the organic light emitting dis-
play device includes a display panel (e.g., an organic light
emitting display panel) 100, a driving integrated circuit (IC)
200 and a power supply 300.

[0022] The display panel 100 displays an image in accor-
dance with both an image data supplied from the driving IC
200, and a voltage (hereinafter, referred to as an “input volt-
age Vin”) of a driving power supplied from the power supply
300. Tn addition, the display panel 100 includes a plurality of
pixels, each of the pixels having at least one organic light
emitting diode.

[0023] The driving IC 200 supplies an image data and/or
various suitable driving signals in accordance with a com-
mand and/or an image data supplied from a host 400. For
example, if a scan driver and/or a data driver are mounted in
the display panel 100, the driving IC 200 supplies driving
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signals to drive the scan driver and/or the data driver and
supplies the image data supplied from the host 400 to the
display panel 100.

[0024] Meanwhile, in an embodiment of the present inven-
tion, the driving IC 200 receives an input voltage Vin that is
also inputted to an input terminal of the display panel 100,
generates an offset control signal in accordance with the input
voltage, and outputs the generated offset control signal to the
power supply 300.

[0025] The power supply 300 supplies a driving power to
drive the display panel 100. However, in an embodiment of
the present invention, the power supply 300 controls an out-
put voltage of the driving power in accordance with the offset
control signal supplied from the driving 1C 200, so that the
input voltage Vin supplied to the display panel 100 is main-
tained at a set value.

[0026] Here, the voltage outputted from the power supply
300 is the input voltage Vin inputted to the display panel 100.
Therefore, the voltage outputted from the power supply 300
should ideally be equal to the input voltage Vin. However, the
voltage outputted from the power supply 300 is usually dif-
ferent from the input voltage Vin due to a load of the trans-
mission wires. As such, the luminance of the display panel
100 can change depending on the input voltage Vin (i.e., an
input voltage such as ELVDD). Therefore, in the embodiment
of the present invention, the power supply 300 is controlled
based on the input voltage Vin.

[0027] As described above, in the embodiment of the
present invention, the input voltage Vin is maintained in a
substantially constant manner by utilizing a feedback for
detecting the input voltage Vin inputted to the input terminal
of the display panel 100 and controlling a voltage outputted
from an output terminal of the power supply 300 according to
the input voltage Vin.

[0028] Accordingly, a proper (or optimal) image can be
displayed by minimizing or reducing luminance variations of
an image due to the input voltage Vin regardless of a charac-
teristic distribution of the power supply 300 and/or a load of
the display panel 100.

[0029] In view of the foregoing, an organic light emitting
display device has been described as an example of the
present invention. However, the present invention is not lim-
ited thereto. That is, the technical scope of the present inven-
tion may be applied to various other types of suitable flat
panel display devices.

[0030] FIG. 2 is a schematic block diagram showing an
embodiment of the driving IC shown in FIG. 1.

[0031] Referring to FIG. 2, the driving IC 200 includes a
memory unit 210, a check-sum unit 220, an input voltage
detector 230 and an offset comparator 240.

[0032] The memory unit 210 includes a memory and/or a
register for storing a command and/or an image data inputted
from an external device, such as the host 400. Here, the image
data inputted to the memory unit 210 is check-summed in the
check-sum unit 220 to test whether or not an error has
occurred, and then the check-summed image data is supplied
to the display panel 100.

[0033] Thecheck-sum unit 220tests whether or not an error
of the image data stored in the memory unit 210 has occurred,
and also outputs a clock signal CLK for controlling the offset
comparator 240 in accordance with the command inputted
from the host 400. For example, the check-sum unit 220 may
recognize a write command inputted from the host 400 by
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referring to the memory unit 210 and may output a clock
signal CLK to be synchronized with the write command.
[0034] Theinput voltage detector 230 detects the amplitude
of an input voltage Vin inputted through the input terminal of
the display panel 100. Here, the input voltage detector 230
may include an analog-to-digital converter (ADC) for receiv-
ing the input voltage Vin and for converting the input voltage
Vin into a digital signal.

[0035] The offset comparator 240 compares the voltage
value of the input voltage Vin detected by the input voltage
detector 230 with a previously set and stored voltage value
(comparison value), and outputs an offset control signal in
accordance with the compared result. Here, the previously
stored voltage value is set to be an ideal voltage value that
should be inputted to the display panel 100 so as to display a
proper (or optimal) image.

[0036] More specifically, the offset comparator 240 detects
an offset value in accordance with a difference between the
voltage value of the input voltage Vin and the previously
stored voltage value, and outputs the offset value to the power
supply 300 through an offset control signal.

[0037] As an example, assume that the voltage value of the
input voltage Vin and the previously stored voltage value are
4.62V and 4.6V, respectively, and the resolution of the ADC
is 10 mV. In this case, the offset comparator 240 may detecta
value “2” obtained by dividing 20 mV that is the difference
between 4.62V and 4.60V by 10 mV that is the resolution of
the ADC.

[0038] Such an offset value is provided to the power supply
300 through an offset control signal to control a reference
voltage of the power supply 300. Here, the offset control
signal may be an offset value itself or a conversion signal
converted to correspond to the offset value.

[0039] In addition, the operation of the offset comparator
240 1s controlled by a clock signal CLK supplied from the
check-sum unit 220.

[0040] Forexample, the offset comparator 240 maintains a
previous data until a clock signal CLK is supplied from the
check-sum unit 220 in accordance with a write command
inputted from the host 400, and outputs an offset control
signal when the clock signal CLK is supplied, thereby con-
trolling the power supply 300.

[0041] As described above, the driving IC 200 outputs an
offset control signal in accordance with an input voltage Vin
to control the power supply 300. Accordingly, the driving IC
200 controls the power supply 300 to supply a substantially
constant input voltage Vin to the display panel 100.

[0042] FIG. 3 is a schematic block diagram showing an
embodiment of the power supply shown in FIG. 1.

[0043] Referring to FIG. 3, the power supply 300 includes
an offset controller 310, a reference voltage controller 320, a
feedback circuit unit 330 and a booster unit 340.

[0044] The offset controller 310 detects an offset control
signal supplied from the driving 1C 200 and outputs a refer-
ence voltage control signal RVCS in accordance with the
offset control signal. Here, the reference voltage control sig-
nal RVCS may be an offset control signal itself or a conver-
sion signal converted to correspond to the offset control sig-
nal.

[0045] The reference voltage controller 320 controls a ref-
erence voltage RV of the feedback circuit unit 330 to corre-
spond to the reference voltage control signal RVCS outputted
from the offset controller 310.
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[0046] The feedback circuit unit 330 outputs an output
voltage Vout of the power supply 300 to correspond to the
reference voltage RV controlled by the reference voltage
controller 320.

[0047] The booster unit 340 boosts the output voltage Vout
outputted from the feedback circuit unit 330 and outputs the
boosted output voltage Vout' to the output terminal of the
power supply 300.

[0048] The boosted output voltage Vout' is inputted as an
input voltage Vin through the input terminal of the display
panel 100. The input voltage Vin is also inputted to the driving
1C 200 to be used in generating an offset control signal.
[0049] As described above, the power supply 300 receives
an offset control signal generated from the driving IC 200 to
correspond to an input voltage Vin and controls an output
voltage Vout accordingly. Consequently, the power supply
300 controls an output voltage Vout in a feedback manner, so
that an input voltage Vin inputted to the display panel 100 is
maintained in a substantially constant manner.

[0050] Particularly, in an embodiment of the present inven-
tion, an output voltage Vout of the power supply 300 is con-
trolled to correspond to an input voltage measured at the input
terminal of the display panel 100, in consideration of a volt-
age drop between the power supply 300 and the display panel
100. Accordingly, a luminance variation of an image due to a
variation of an input voltage can be minimized or reduced to
display a proper (or optimal) image.

[0051] 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 device, comprising:

a display panel for receiving an image data and an input
voltage and displaying an image in accordance with the
image data and the input voltage;

a driving integrated circuit (IC) for supplying the image
data to the display panel, receiving the input voltage, and
outputting an offset control signal in accordance with
the received input voltage; and

a power supply for controlling the input voltage in accor-
dance with the offset control signal, and supplying the
controlled input voltage to the display panel.

2. The organic light emitting display device as claimed in

claim 1, wherein the driving IC comprises:

an input voltage detector for detecting the input voltage;
and

an offset comparator for comparing the voltage value of the
input voltage with a set voltage value to provide a com-
pared result, and outputting the offset control signal to
the power supply in accordance with the compared
result.

3. The organic light emitting display device as claimed in
claim 2, wherein the input voltage detector comprises an
analog-to-digital converter (ADC) for converting the input
voltage into a digital signal.

4. The organic light emitting display device as claimed in
claim 2, wherein the offset comparator outputs a difference
between the voltage value of the input voltage and the set
voltage value to the power supply through the offset control
signal.
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5. The organic light emitting display device as claimed in
claim 2, wherein the driving IC further comprises a check-
sum unit for outputting a clock signal for controlling the
offset comparator in accordance with a write command from
a host.

6. The organic light emitting display device as claimed in
claim 1, wherein the power supply comprises:

an offset controller for detecting the offset control signal
and outputting a reference voltage control signal in
accordance with the offset control signal;

a reference voltage controller for controlling a reference
voltage in accordance with the reference voltage control
signal,

a feedback circuit unit for controlling an output voltage of
the power supply in accordance with the reference volt-
age; and

a booster unit for boosting the output voltage and output-
ting a boosted output voltage as the input voltage of the
display panel.

7. A display device, comprising:

a light emitting display panel for receiving an image data
and an input voltage and displaying an image in accor-
dance with the image data and the input voltage;

a driving integrated circuit (IC) for supplying the image
data to the light emitting display panel, receiving the
input voltage, and outputting an offset control signal in
accordance with the received input voltage;

a power supply for controlling the input voltage in accor-
dance with the offset control signal, and supplying the
controlled input voltage to the light emitting display
panel.

8. The display device as claimed in claim 7, wherein the

driving IC comprises:

an input voltage detector for detecting the input voltage;
and

an offset comparator for comparing the voltage value of the
input voltage with a set voltage value to provide a com-
pared result, and outputting the offset control signal to
the power supply in accordance with the compared
result.

9. The display device as claimed in claim 8, wherein the
input voltage detector comprises an analog-to-digital con-
verter (ADC) for converting the input voltage into a digital
signal.

10. The display device as claimed in claim 8, wherein the
offset comparator outputs a difference between the voltage
value of the input voltage and the set voltage value to the
power supply through the offset control signal.

11. The display device as claimed in claim 8, wherein the
driving IC further comprises a check-sum unit for outputting
a clock signal for controlling the offset comparator in accor-
dance with a write command from a host.

12. The display device as claimed in claim 11, wherein the
power supply comprises:

an offset controller for detecting the offset control signal
and outputting a reference voltage control signal in
accordance with the offset control signal;

a reference voltage controller for controlling a reference
voltage in accordance with the reference voltage control
signal,

a feedback circuit unit for controlling an output voltage of
the power supply in accordance with the reference volt-
age; and
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a booster unit for boosting the output voltage and output-
ting a boosted output voltage as the input voltage of the
display panel.

13. The display device as claimed in claim 8, wherein the

power supply comprises:

an offset controller for detecting the offset control signal
and outputting a reference voltage control signal in
accordance with the offset control signal;

a reference voltage controller for controlling a reference
voltage in accordance with the reference voltage control
signal,

a feedback circuit unit for controlling an output voltage of
the power supply in accordance with the reference volt-
age; and

a booster unit for boosting the output voltage and output-
ting a boosted output voltage as the input voltage of the
display panel.
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14. The display device as claimed in claim 7, wherein the

power supply comprises:

an offset controller for detecting the offset control signal
and outputting a reference voltage control signal in
accordance with the offset control signal;

a reference voltage controller for controlling a reference
voltage in accordance with the reference voltage control
signal,

a feedback circuit unit for controlling an output voltage of
the power supply in accordance with the reference volt-
age; and

a booster unit for boosting the output voltage and output-
ting a boosted output voltage as the input voltage of the
display panel.

15. The display device as claimed in claim 8, wherein the

light emitting display panel is an organic light emitting dis-
play pane.
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