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Description
Field of the Invention

[0001] The embodiment relates to an organic light
emitting display device that is able to minimize power
consumption and a method for driving the same.

Description of the Related Art

[0002] Recently, all sorts of flat panel display devices
are being developed, in which the flat panel display de-
vice has a reduced volume and weight compared to that
of a cathode ray tube. The flat panel display device in-
cludes a liquid crystal display, a field emission display, a
plasma display panel, an organic light emitting display
device, and the like.

[0003] The organiclightemitting display device among
the flat panel display devices is a device wherein an im-
age is displayed using an organic light emitting diode that
generates light by electron-hole recombination, and
there is an advantage that it has a rapid response time
and also can be driven with a low power consumption.
[0004] Actually, the organic light emitting display de-
vice is in use in various portable devices because of its
advantages, such as a high color reproduction, a thin
thickness, and the like. With this configuration, the port-
able devices are driven as a driving mode for displaying
fixed information and as a standby mode for minimizing
power consumption.

[0005] The portable device in the driving mode dis-
plays a fixed image in response to an input from a user.
The portable device in the standby mode displays a fixed
image, for example, date, time, and the like in just a por-
tion of a pixel unit to minimize power consumption.
[0006] However, when the fixed image is displayed in
the portion of the pixel unit, power that is consumed by
a data driver is the same for both the driving mode and
the standby mode because a data signal in response to
onescreenis applied. Therefore, a method for minimizing
power consumption of the data driver is required.

SUMMARY OF THE INVENTION

[0007] The embodiment is to provide an organic light
emitting display device that is able to minimize power
consumption and a method for driving the same.

[0008] According to one aspect of the embodiment,
there is provided a method for driving an organic light
emitting display device, including providing the organic
lightemitting diode (OLED) display device that decreases
power consumption when in a standby mode by display-
ing an image in only a standby mode display region of a
pixel unit when in the standby mode while displaying
black in a remaining standby mode non-display region
of the pixel unit, sequentially supplying a scanning signal
to both the standby mode display region and the standby
mode non-display region of the pixel unit, supplying a
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data signal in response to the image via a data driver
while the supplying of the scanning signal to the standby
mode display region and supplying a data signal corre-
sponding to a black image via an inspecting unit to the
standby mode non-display region upon the supplying the
scanning signal to the standby mode non-display region.
[0009] The inspecting unit may include a plurality of
switching elements respectively arranged between a plu-
rality of inspecting lines and a plurality of data lines, the
switching elements being turned on when the scanning
signal is being supplied to the standby mode non-display
region during the standby mode. The inspecting lines
may be supplied with a voltage that corresponds to the
data signal corresponding to a black image. The method
may also include stopping a supply of power to a buffer
within the data driver upon the scanning signal being sup-
plied to the standby mode non-display region during the
standby mode.

[0010] According to another aspect of the present in-
vention, there is provided an organic light emitting display
(OLED) device that includes a scanning driver to supply
a scanning signal to scanning lines during a driving mode
and during a standby mode, a data driver to supply a
data signal in response to an image to data lines while
the scanning signal is being supplied a standby mode
display region during the standby mode, an inspecting
unit to supply a black data signal voltage corresponding
to a black image to the data lines when the scanning
signal is being supplied to the standby mode non-display
region during the standby mode and a timing controller
to supply an inspecting control signal to the inspecting
unit.

[0011] The inspecting unit may include a plurality of
inspecting lines that are supplied with the voltage corre-
sponding to the black image and a plurality of switching
elements that are respectively arranged between the da-
talines and theinspecting lines and being turned on when
the inspecting control signal is being supplied. The timing
controller may supply the inspecting control signal when
the scanning signalis being supplied to the standby mode
non-display region during the standby mode. The OLED
display device may also include cutting off a supply of
power to a buffer within the data driver upon the scanning
signal being supplied to the standby mode non-display
region during the standby mode. The OLED display de-
vice may also include a demux unit arranged between
the data lines and an output of the data driver.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] 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 conjunction with the accompanying draw-
ings in which like reference symbols indicate the same
or similar components, wherein:

[0013] FIG. 1isan organic light emitting display device
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according to an embodiment of the present invention;
[0014] FIG. 2 is a detailed view of an inspecting unit
and a demux unit of FIG. 1 according to an embodiment
of the present invention;

[0015] FIG. 3isaVview ofadisplay displaying animage
during standby mode according to an embodiment of the
present invention;

[0016] FIG. 4 is a view of a circuit for a pixel of FIG. 1
according toan embodiment of the presentinvention; and
[0017] FIG. 5 is a driving waveform that is supplied
when driving in a standby mode according to an embod-
iment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0018] 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 cou-
pled to the second element but may also be indirectly
coupled to the second element via a third element. Fur-
ther, 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 ele-
ments throughout.

[0019] Hereinafter, the preferable embodiments of the
present invention that can be easily implemented by the
skilled person who has a general technique in the field
including the present invention will be described in more
detail with reference to the accompanying FIGS. 1 to 5.
[0020] Turning now to FIG. 1, FIG. 1 is an organic light
emitting display device according to an embodiment of
the present invention. Referring to FIG. 1, the organic
light emitting display device according to the embodiment
of the present invention includes a scanning driver 300
that drives scanning lines S 1 to Sn, a data driver 200
that drives data lines D1 to Dm, a pixel unit 100 including
a plurality of pixels 101 1 that are arranged at the inter-
section between the scanning lines S 1 to Sn and the
data lines D 1 to Dm, a demux unit 400 that is connected
between the data driver 200 and the data lines D1 to Dm,
an inspecting unit 600 that is arranged to be connected
to the data lines D1 to Dm, and a timing controller 500
that controls the data driver 200, the scanning driver 300,
the demux unit 400 and the inspecting unit 600.

[0021] The scanning driver 300 is supplied with a scan-
ning driving control signal (SCS) from the timing control-
ler 500. The scanning driver 300 supplied with the scan-
ning driving control signal (SCS) sequentially supplies
scanning signals to the scanning lines S1 to Sn.

[0022] The data driver 200 is supplied with a data driv-
ing control signal (DSC) from the timing controller 500.
The data driver 200 supplied with the data driving control
signal (DSC) sequentially supplies a plurality of the data
signals to output lines O1 to Ok.

[0023] When the organic light emitting display device
is driven in a driving mode, the data driver 200 supplies
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the data signals to all the pixels 101 included in the pixel
unit 100 via the output lines O1 to Ok. When the organic
light emitting display device is driven in the standby
mode, only a portion of the pixels 101 of pixel unit 100
displays an image, this portion being called the standby
display area. The standby display area is smaller than
the driving display area, so that pixels not in the standby
display area are black during standby mode. In standby
mode, the data driver 200 supplies the data signals only
to pixels 101 that are arranged within the standby display
region of pixel unit 100 (the region that is displayed with
an image during standby mode) via the output lines O1
to Ok. In standby mode, the data driver 200 does not
supply data signals to the pixels 101 that are notarranged
within the standby display region. Actually, the data driver
200 is set as an off state during the period for supplying
the scanning signal to the pixels 101 that are arranged
in the standby mode non-display region, so that power
consumption can be reduced. For example, during the
period for supplying the scanning signal to the pixels 101
1 that are arranged in the standby mode non-display re-
gion, the data driver is set to the off state by including a
buffer (not shown) in the data driver 200, and not applying
power to the buffer connected to the output lines O1 to
Ok, so that power consumption can be minimized.
[0024] The demux unit 400 supplies the data signal
that is delivered to the output terminal O1 to Ok of the
data driver 200 to the data lines D1 to Dm. With this con-
figuration, the demux unit 400 delivers a plurality of data
signals that are supplied from each output terminal O1
to Ok to a plurality of data lines D1 to Dm. For example,
the demux unit 400 can deliver three data signals that
are sequentially supplied from one output line O1 to three
data lines D1, D2, D3.

[0025] To achieve this, the demux unit 400 is supplied
with demux control signals CLA, CLB, CLC from the tim-
ing controller 500. The demux unit 400 supplied with the
demux control signals CLA, CLB, CLC delivers three data
signals that are supplied to each output line O1 to Ok to
the data lines D1 to Dm in response to the demux control
signals CLA, CLB, CLC.

[0026] Atestoftheorganiclightemitting display panels
should be performed on a sheet unit (or mother board)
before the organic light emitting display panel is separat-
ed from the motherboard. The inspecting unit 600 sup-
plies voltage, i.e., a black data signal in response to black
to the pixels 101 that are arranged in the standby mode
non-display region when driving in standby mode. The
above-mentioned inspecting unit 600 supplies fixed in-
specting signals to the data lines D1 to Dm when inspect-
ing the motherboard before the organic light emitting dis-
play panelis separated from the motherboard. In the em-
bodiment of the present invention, a voltage correspond-
ing to black is applied to the data lines D1 to Dm when
driving in the standby mode by using the inspecting unit
600 installed for testing the motherboard before each or-
ganic light emitting display panel is separated from the
motherboard.
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[0027] The pixel unit 100 includes a plurality of pixels
101 that are connected to the scanning lines S1 to Sn
and the data lines D1 to Dm. The pixels 101 are supplied
with a first power (ELVDD) and a second power (ELVSS),
the second power (ELVSS) having a voltage level that is
lower than the voltage level of the first power (ELVDD).
Each pixel 101 that is supplied with the first power
(ELVDD) and the second power (ELVSS) displays the
fixed image while controlling the current level that flows
to the second power supply (ELVSS) from the first power
supply (ELVDD) via the organic light emitting diode
(OLED) in response to the data signal.

[0028] The timing controller 500 supplies the scanning
driving control signal (SCS) to the scanning driver 300
and the data driving control signal (DSC) to the data driver
200. The timing controller 500 also rearranges the R, G,
B data that are supplied from the outside and then sup-
plies them to the data driver 200. In addition, the timing
controller 500 supplies the demux control signals CLA,
CLB, CLC to the demux unit 400 and supplies the in-
specting control signal (ICS) to the inspecting unit 600.
With this configuration, the inspecting control signal (ICS)
is supplied to to the inspecting unit 600 during the period
for supplying the scanning signal to the standby mode
non-display region when driving in the standby mode.
[0029] Turning now to FIG. 2, FIG. 2 is a detailed view
of an inspecting unit 600 and a demux unit 400 of FIG.
1 according to an embodiment of the present invention.
For convenience, it is assumed that the demux unit 400
delivers the data signal that is supplied from one output
line to three data lines in FIG. 2.

[0030] ReferringtoFIG.2,the demuxunit400 includes
first demux transistors DTR1, second demux transistors
DTR2 and third demux transistors DTR3. The first demux
transistors DTR1 are arranged between one of every
third data line D1, D4, ..., Dm-2 and one of the output
lines O1 to Ok, respectively. The above-mentioned first
demux transistors DTR1 are turned on when the first de-
mux control signal CLA is supplied, and then supply the
data signal from the output line O1 to Ok to every third
data line D1, D4, ..., Dm-2.

[0031] The second demux transistors DTR2 are ar-
ranged between one of every third data line D2, D5, ...,
Dm-1 and one of the output lines 01 to Ok, respectively.
The above-mentioned second demux transistors DTR2
are turned on when the second demux control signal CLB
is supplied, and then supply the data signal from the out-
putlines O1to Okto every third dataline D2, D5,..., Dm-1.
[0032] The third demux transistors DTR3 are arranged
between one of every third data line D3, D6, ..., Dm and
one of the output lines O1 to Ok, respectively. The above-
mentioned third transistors DTR3 are turned on when the
third demux control signal CLC is supplied, and then sup-
ply the data signal from the output lines O1 to Ok to every
third data line D3, D6,..., Dm.

[0033] Meanwhile, the demux transistors DTR1 to
DTRS are repeatedly formed in the order of the first de-
mux transistor DTR1, the second demux transistor
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DTR2, and the third demux transistor DTR3. With this
configuration, the data signal from one output line can
be supplied to three data lines D in response to the sup-
plied order of the demux control signals CLA, CLB, CLC.
[0034] The inspecting unit 600 includes first switching
elements SW1, second switching elements SW2, and
third switching elements SW3. The first switching ele-
ments SW1 are arranged between the first inspecting
line BL and one of every third data line D1, D4, ..., Dm-
2, respectively. The above-mentioned first switching el-
ements SW1 are turned on when the inspecting control
signal ICS is supplied, and then allow every third data
line D1, D4, ..., Dm-2 to be electrically connected to the
first inspecting line BL.

[0035] The second switching elements SW2 are ar-
ranged between the second inspecting line GL and one
of every third data line D2, D5, ..., Dm-1, respectively.
The above-mentioned second switching elements SW2
are turned on when the inspecting control signal ICS is
supplied, and then allow the data line D2, D5, ..., Dm-1
to be electrically connected to the second inspecting line
GL.

[0036] The third switching elements SW3 are arranged
between the third inspecting line RL and one of every
third data line D3, D6, ..., Dm, respectively. The above-
mentioned third switching elements SW3 are turned on
when the inspecting control signal ICS is supplied, and
then allow the data line D3, D6, ..., Dm to be electrically
connected to the third inspecting line RL.

[0037] Meanwhile, the inspecting control signal ICS is
supplied from the timing controller 500 during portion of
the time during which the display is in the standby mode,
and the voltage in response to the high level, i.e. the black
data signal, is applied to the first to third inspecting line
BL, GL, RL during the period for driving the panel as the
standby mode. Actually, the first to third inspecting lines
BL, GL, RL are used in the test of the motherboard, and
are supplied with the voltage of high level except the in-
specting period.

[0038] Turning now to FIG. 3, FIG. 3 is a view of an
image that is displayed on an organic light emitting dis-
play device when driving in a standby mode according
to an embodiment of the present invention. Referring to
FIG. 3, when driving the organic light emitting display
device in the standby mode, the partial region of pixel
unit 100 corresponding to region 120 in FIG. 3 is dis-
played with the fixed image.

[0039] When the organic light emitting display device
is driven in the standby mode, the standby mode display
region 120 and the standby mode non-display region 110
are divided. A date, time, and the like are displayed in
the standby mode display region 120 and a black screen
is displayed in the standby mode non-display region 110
during standby mode.

[0040] With this configuration, the fixed current flows
in the pixels arranged in the standby mode display region
120to display the fixed image. However, the current does
not flow in the pixels arranged in the standby mode non-
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display region 110 that displays black. In other words,
when the organic light emitting display device is driven
in the standby mode, the amount of current that flows to
the pixel unit 100 is smaller than when in driving mode,
thereby decreasing power consumption.

[0041] Further, there is an advantage in that the black
data signal is supplied to the pixels 101 arranged in the
standby mode non-display region 110 using the inspect-
ing unit 600, and also the data driver 200 is set in the off
state, so that power consumption can be further de-
creased.

[0042] Turning now to FIG. 4, FIG. 4 is a circuit view
showing a pixel 101 as depicted in FIG. 1 according to
an embodiment of the present invention. Referring to
FIG. 4, the pixel 101 according to the embodiment of the
present invention includes a first transistor M1, a second
transistor M2, a storage capacitor Cst, and an organic
light emitting diode OLED.

[0043] The anode electrode of the organic light emit-
ting diode OLED is connected to the second electrode
of the first transistor M1, and the cathode electrode is
connected to the second power supply ELVSS. The
above-mentioned organic light emitting diode OLED gen-
erates light of fixed luminance in response to the current
amount that is supplied from the first transistor M1.
[0044] The first electrode of the first transistor M1 is
connected to the first power supply ELVDD and the sec-
ond electrode is connected to the anode electrode of the
organic light emitting diode OLED. In addition, the gate
electrode of the first transistor M1 is connected to one
end of the storage capacitor Cst. The above-mentioned
first transistor M1 supplies current to the organic light
emitting diode OLED in response to the voltage charged
in the storage capacitor Cst.

[0045] The first electrode of the second transistor M2
is connected to the data line Dm, and the second elec-
trode is connected to one end of the storage capacitor
Cst. In addition, the gate electrode of the second tran-
sistor M2 is connected to the scanning line Sn. The
above-mentioned second transistor M2 is turned on
when the scanning signal is supplied to the scanning line
Sn, and then supplies the data signal from the data line
Dm to one end of the storage capacitor Cst.

[0046] The storage capacitor Cst is connected be-
tween the first power supply ELVDD and the gate elec-
trode of the first transistor M1. The above-mentioned
storage capacitor Cst is charged with a voltage in re-
sponse to the data signal.

[0047] Turning now to FIG. 5, FIG. 5is a driving wave-
form that is supplied when driving in a standby mode
according to an embodiment of the present invention.
Referring to FIG. 5, the data driver 200 is set to the off
state during the period for supplying the scanning signal
to the non-display region 110. For example, the data driv-
er 200 can be driven by blocking power supplied to the
amp (buffer) of the data driver. In addition, the inspecting
control signal ICS is supplied to the inspecting unit 600
from the timing controller 500 during the period for sup-
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plying the scanning signal to the non-display region 110.
[0048] When the inspecting control signal ICS is sup-
plied to the inspecting unit 600, the switching elements
SW1, SW2, SW3 are turned on. When the switching el-
ements SW1, SW2, SW3 are turned on, each data line
D1 to Dm is connected to any one of the first to third
inspecting lines BL, GL, RL. With this configuration, the
voltage in response to the black data signal is supplied
to the first to third inspecting lines BL, GL, RL, so that
the black data signal can be supplied to the data lines
D1 to Dm.

[0049] With this configuration, the pixels 101 are sup-
plied with the black data signal supplied to the data lines
D1 to Dm via the inspecting unit 600 during the period
when the scanning signalis being supplied to the standby
non-display region 110. Therefore, the pixels 101 ar-
ranged in the standby non-display region 110 are set to
the non-light emitting state.

[0050] The data driver 200 is driven in a normal state
during the period when scanning signals are being sup-
plied to the standby mode display region 120. In other
words, three data signals R, G, B are sequentially sup-
plied to each output line O1 to Ok in response to the
demux control signals CLA, CLB, CLC that are sequen-
tially supplied. With this configuration, the data signals
are supplied to the data lines D1 to Dm according to the
demux control signals CLA, CLB, CLC.

[0051] The data signals supplied to the data lines D to
Dm are supplied to the pixels 101 arranged within the
standby mode display region 120 while supplying the
scanning signal. With this configuration, the pixels within
standby mode display region 120 generate a fixed image
in response to the icon that is desired for display.
[0052] In the above-mentioned present invention, the
data signal is not supplied to the data lines D1 to Dm
from the data driver 200 during the period when the scan-
ning signal is being supplied to the standby mode non-
display region 110 during the standby mode, so that pow-
er consumption can be minimized.

[0053] While the presentinvention has been described
in connection with certain exemplary embodiments, it is
to be understood that the invention is not limited to the
disclosed embodiments, but, on the contrary, is intended
to cover various modifications and equivalent arrange-
ments included within the scope of the appended claims,
and-equivalents thereof.

Claims

1. An organic light emitting diode (OLED) display de-
vice, comprising:

a scanning driver (300) for supplying a scanning
signal to scanning lines (S1, S2, Sn-1, Sn) dur-
ing a driving mode and during a standby mode;
a data driver (200) for supplying a data signal in
response to an image to data lines (D1, D2, D3,
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Dm-2, Dm-1, Dm) while the scanning signal is
being supplied to a standby mode display region
(120) during the standby mode;

an inspecting unit (600) for supplying a black
data signal voltage corresponding to a black im-
age to the data lines (D1, D2, D3, Dm-2, Dm-1,
Dm) when the scanning signal is being supplied
to the standby mode non-display region (110)
during the standby mode; and

atiming controller (500) for supplying an inspect-
ing control signal (ICS) to the inspecting unit
(500).

2. The OLED display device of claim 1, wherein the

inspecting unit (600) comprises:

a plurality of inspecting lines (BL, GL, RL) that
are adapted to be supplied with the voltage cor-
responding to the black image; and

a plurality of switching elements (SW1, SW2,
SW3) that are respectively arranged between
the data lines (D1, D2, D3, Dm-2, Dm-1, Dm)
and the inspecting lines (BL, GL, RL) and are
adapted to be turned on when the inspecting
control signal (ICS) is being supplied.

The OLED display device of one of the preceding
claims, wherein the timing controller (500) is adapted
to supply the inspecting control signal (ICS) when
the scanning signal is being supplied to the standby
mode non-display region (110) during the standby
mode.

The OLED display device of one of the preceding
claims, further comprising a demux unit (400) ar-
ranged between the data lines (D1, D2, D3, Dm-2,
Dm-1, Dm) and an output (O1, OKk) of the data driver
(200).

A method for driving an organic light emitting diode
(OLED) display device according to one of the pre-
ceding claims, the method comprising the following
steps for displaying an image in a standby mode dis-
play region during the standby mode:

sequentially supplying a scanning signal to both
the standby mode display region (120) and the
standby mode non-display region of the pixel
unit (110);

supplying a data signal to the standby mode dis-
play region (120) in response to the image via
a data driver (200) during the supplying of the
scanning signal to the standby mode display re-
gion (120); and

supplying a data signal corresponding to a black
image via an inspecting unit (600) to the standby
mode non-display region (110) when supplying
the scanning signal to the standby mode non-
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display region (110).

The method of claim 5, wherein the inspecting unit
(600) includes a plurality of switching elements
(SW1, SW2, SW3) respectively arranged between
a plurality of inspecting lines (BL, GL, RL) and a plu-
rality of data lines (D1, D2, D3, Dm-2, Dm-1, Dm),
wherein the switching elements (SW1, SW2, SW3)
are turned on when the scanning signal is being sup-
plied to the standby mode non-display region (110).

The method of claim 6, wherein the inspecting lines
(BL, GL, RL) are supplied with a voltage that corre-
sponds to the data signal corresponding to a black
image.

The method of one of claims 5 to 7, further compris-
ing stopping a supply of power to a buffer within the
datadriver (200) upon the scanning signal being sup-
plied to the standby mode non-display region (110)
during the standby mode.
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