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Description

BACKGROUND

1. Field

[0001] Apparatuses and methods consistent with ex-
emplary embodiments relate to a power supplying appa-
ratus, a power supplying method, an organic light-emit-
ting diode (OLED) display apparatus, and more particu-
larly, to a display apparatus including an OLED and a
method of supplying power thereto.

2. Description of the Related Art

[0002] The development of electronic technology has
brought the development and supply of various types of
electronic products. In particular, various types of display
apparatuses, such as a TV, a portable phone, a personal
computer (PC), a notebook PC, a personal digital assist-
ant (PDA), etc., are used in most general homes.
[0003] A conventional display apparatus displays var-
ious types of images by using a liquid crystal display
(LCD). The conventional LCD is not a self-emission dis-
play apparatus and thus uses a backlight unit as a light
source.
[0004] In general, a display apparatus rectifies a com-
mercial voltage of 110 V or 220 V applied from an external
source and supplies the rectified commercial voltage to
power consumption parts of the display apparatus. Since
a backlight unit requires a driving voltage higher than the
other power consumption parts, the display apparatus is
to separately include a main DC-DC converter which is
to supply power to the backlight unit and a sub DC-DC
converter which is to supply power to the other parts.
[0005] Therefore, a conventional LCD requires addi-
tional cost, and the display apparatus is limitedly made
slim and light. Also, the conventional LCD requires back-
light and thus is heavy and thick and has a slow response
speed.
[0006] An organic light-emitting display has been de-
veloped as a next generation image display apparatus
replacing an LCD. The organic light-emitting display dis-
plays an image by using organic light-emitting diodes
(OLEDs) which emit light through a recombination of
electrons and holes.
[0007] Here, each of the OLEDs of the organic light-
emitting display includes an anode, a cathode, and an
emission layer formed between the anode and the cath-
ode. Also, if a current flows from the anode to the cathode,
the emission layer emits light, and an amount of the light
varies according to changes of an amount of the current,
thereby representing luminance.
[0008] The organic light-emitting display using the
above-described OLEDs has a high color representation
and a thin thickness. Therefore, the organic light-emitting
display has wide application in a portable phone, a PDA,
an MP3 player, etc.

[0009] A method of driving the organic light-emitting
display using the OLEDs is greatly classified into a pas-
sive matrix method and an active matrix method. The
passive matrix method refers to a method of orthogonally
forming an anode and a cathode and applying a current
to selected cathode and anode lines to drive the anode
and the cathode. The active matrix method refers to a
method of integrating a thin film transistor (TFT) and a
capacitor into each pixel to maintain a voltage due to a
capacitance of the capacitor.
[0010] A process of driving an organic light-emitting
display including general OLED pixels by using an active
matrix method will now be described with reference to
FIG. 1.
[0011] FIG. 1 is a circuit diagram illustrating a process
of driving a conventional organic light-emitting display by
using an active matrix method.
[0012] Referring to FIG. 1, the conventional organic
light-emitting display includes OLEDs each including
scan lines SL and data lines DL which cross each other,
a switching transistor T1, a driving transistor T2, and a
capacitor C. The switching transistor T1 includes a gate
which is connected to the scan lines SL and a source
which is connected to the data lines DL. The driving tran-
sistor T2 includes a gate which is connected to a drain
of the switching transistor T1 and a source which is con-
nected to a first power source ELVDD. The capacitor C
is formed between the source and the gate of the driving
transistor T2. A drain and an anode of the driving tran-
sistor T2 are connected to each other, and the source is
connected to a second power source ELVSS.
[0013] A circuit operation of the organic light-emitting
display will now be described. If the switching transistor
T1 is turned on, a data voltage is applied to a gate elec-
trode of the driving transistor T2. Also, a current flows in
the OLED through the driving transistor T2 due to the
data voltage to emit and display light. In addition, the data
voltage applied to the gate electrode is maintained for a
predetermined time due to the capacitor C.
[0014] An OLED as described above has low voltage
and high current characteristics. Therefore, if a conven-
tional power supply unit (e.g., a switch mode power sup-
ply (SMPS)) is applied, high power efficiency is not
achieved.
[0015] Patent publication EP 2 257 122 A1 relates to
a light emitting device. Patent publication US
2011/0096063 A1 discloses a display apparatus and
power supply method thereof. Patent publication US
2009/0147553 A1 relates to a DC power supply for var-
ying output voltage according to load current variation.

SUMMARY

[0016] Exemplary embodiments address at least the
above problems and/or disadvantages.
[0017] According to the present invention there is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Other features of the invention will be
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apparent from the dependent claims, and the description
which follows.
[0018] The exemplary embodiments provide a display
apparatus which applies a voltage having the same level
to a display panel having an organic light-emitting diode
(OLED) and other power consumption parts and a meth-
od of supplying power thereto.
[0019] The exemplary embodiments also provide a
power supplying apparatus which controls turning on/off
of a power factor correction (PFC) unit in a data voltage
charging section and a light emitting section to improve
power efficiency, a power supplying method, and a dis-
play apparatus.
[0020] According to an aspect of exemplary embodi-
ments, there is provided an organic light-emitting diode
(OLED) display apparatus as set out in the accompany-
ing claim 1.
[0021] The display panel may include a plurality of pix-
els including OLEDs.
[0022] The OLED display apparatus may further in-
clude a controller which controls the PFC unit to be turned
on/off according to operation states of the plurality of
components.
[0023] The controller may detect a level of the DC volt-
age supplied to the display panel, and determine whether
the display panel performs the data voltage charging op-
eration or the light emitting operation based on the de-
tected level of the DC voltage.
[0024] The controller may turn on the PFC unit before
a preset time based on a time when a data voltage charg-
ing operation ends.
[0025] If an output voltage of the PFC unit is lower than
or equal to a preset level when the PFC unit is turned off,
the controller may determine that the preset time has
elapsed and turn on the PFC unit.
[0026] The OLED display apparatus may further in-
clude: a scan driver which supplies a scan signal to the
plurality of pixels; a data driver which supplies a data
signal to the plurality of pixels; and a voltage driver which
supplies a driving voltage to the display panel.
[0027] The plurality of components may include at least
one from among a display panel, an audio amplifier, a
communication interface module, and a sub Micom.
[0028] According to another aspect of the exemplary
embodiments, there is provided a method of supplying
power to a display panel comprising a plurality of pixels
comprising OLEDs, the method as set out in the accom-
panying claim 8.
[0029] The turning on/off of the PFC unit may further
include: detecting a level of the direct current (DC) volt-
age supplied to the display panel, and determining
whether the display panel performs the data voltage
charging operation or the light emitting operation based
on the detected level of the DC voltage.
[0030] The PFC unit may be turned on before a preset
time based on a time when a data voltage charging op-
eration ends.
[0031] According to various exemplary embodiments,

a voltage having the same level may be applied to a dis-
play panel including OLEDs and other power consump-
tion parts by using one DC-DC converter in order to drive
modules of a display apparatus. Also, a PFC unit may
be controlled to be turned on/off in a data voltage charg-
ing section and a light-emitting section to improve power
efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The above and/or other aspects will be more
apparent by describing certain exemplary embodiments
with reference to the accompanying drawings, in which:

FIG. 1 is a circuit diagram illustrating a process of
driving a conventional organic light-emitting display
by using an active matrix method;
FIG. 2 is a block diagram of an organic light-emitting
diode (OLED) display apparatus according to an ex-
emplary embodiment;
FIG. 3 is a timing diagram illustrating an operation
characteristic of a power factor correction (PFC) unit
according to an exemplary embodiment of;
FIG. 4 is a block diagram illustrating a detailed struc-
ture of a display apparatus according to an exem-
plary embodiment;
FIG. 5 is a circuit diagram of RGB pixels of a display
panel according to an exemplary embodiment;
FIG. 6 is a block diagram of a power supplying ap-
paratus which supplies power to a display panel in-
cluding a plurality of RGB pixels having organic light-
emitting diodes (OLEDs), according to an exemplary
embodiment;
FIG. 7 is a flowchart illustrating a method of supplying
power from a power supplying apparatus to a display
apparatus including a display panel having a plurality
of pixels having OLEDs, according to an exemplary
embodiment; and
FIG. 8 is a flowchart illustrating a method of supplying
power from a power supplying apparatus to a display
apparatus, according to an exemplary embodiment.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0033] Exemplary embodiments are described in
greater detail with reference to the accompanying draw-
ings.
[0034] In the following description, the same drawing
reference numerals are used for the same elements even
in different drawings. The matters defined in the descrip-
tion, such as detailed construction and elements, are pro-
vided to assist in a comprehensive understanding of the
exemplary embodiments. Thus, it is apparent that the
exemplary embodiments can be carried out without those
specifically defined matters. Also, well-known functions
or constructions are not described in detail since they
would obscure the exemplary embodiments with unnec-
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essary detail.
[0035] FIG. 2 is a block diagram of an organic light-
emitting diode (OLED) display apparatus according to an
exemplary embodiment.
[0036] Referring to FIG. 2, the OLED display apparatus
includes a power supplier 210, a rectifier 220, a voltage
level converter 230, and a plurality of components 240-1,
240-2, ..., and 240-n. The OLED display apparatus may
be realized as various types of apparatuses having dis-
play units like a TV, a portable phone, a personal digital
assistant (PDA), a notebook PC, a monitor, a tablet PC,
an electronic book (e-book), an electronic frame, a kiosk,
etc.
[0037] The power supplier 210 supplies a voltage for
driving the OLED display apparatus. The power supplier
210 may supply power to the components 240-1, 240-2,
..., and 240-n of the OLED display apparatus by using
an alternating current (AC) voltage input from an external
source.
[0038] The rectifier 220 rectifies an input voltage sup-
plied from the power supplier 210. In detail, the rectifier
220 rectifies the AC voltage input from the power supplier
210 into a direct current (DC) voltage and transmits the
DC voltage to the voltage level converter 230. The rec-
tifier 220 may include a rectifier circuit (not shown) and
a power factor correction (PFC) unit 221. In other words,
the rectifier 220 corrects a power factor of the input volt-
age, which is the AC voltage input from the power supplier
210, through the rectifier circuit and the PFC unit 221. In
detail, if the AC voltage is input from the power supplier
210, the rectifier circuit rectifies the input AC voltage into
the DC voltage. The PFC unit 221 may correct the power
factor of the rectified DC voltage and output the DC volt-
age having the corrected power factor to the voltage level
converter 230, and an output of the PFC unit 221 may
be about 400 V.
[0039] In addition, the PFC unit 221 is added as a pow-
er saving circuit to improve efficiency of power supplied
to the OLED display apparatus and may adjust power
supplied to components such as a transformer, a stabi-
lizer, etc. which may instantaneously leak power. In other
words, the PFC unit 221 may reduce power consumption
and prevent a temperature from rising due to a change
of a current into heat to improve power efficiency. In de-
tail, the PFC unit 221 may include an inductor, a diode,
a capacitor, and a switching means. Here, the inductor
and the capacitor may be respectively connected to both
ends of the diode, and the switching means may be con-
nected to a contact node between the inductor and the
diode. The switching means may be used as a transistor.
A detailed circuit diagram of the PFC unit 221 is a well-
known technology, and thus its detailed description and
circuit diagram will be omitted in the present exemplary
embodiment. Also, the PFC unit 221 may be a boost to-
pology.
[0040] The voltage level converter 230 converts a level
of the input voltage rectified by the rectifier 220, i.e., a
level of the DC voltage, and commonly supplies the input

voltage to the plurality of components 240-1, 240-2, ...,
and 240-n. The voltage level converter 230 may include
a DC-DC converter (not shown) and thus may convert
the DC voltage input from the rectifier 220 into a DC volt-
age having a preset level through the DC-DC converter
and output the DC voltage having the preset level.
[0041] In detail, the voltage level converter 230 may
convert the DC voltage input from the rectifier 220 into a
voltage level for driving a display panel and commonly
provide the voltage level to the components 240-1, 240-2,
..., and 240-n. Here, the display panel may include a
plurality of pixels having self-emission elements. Here,
the self-emission elements may be realized as organic
light-emitting diodes (OLEDs).
[0042] In general, an organic light-emitting display us-
es OLEDs using a light emission of an organic material
and may drive N*M organic light-emitting cells arranged
in a matrix by using a voltage or a current to display an
image. Here, the organic light-emitting cells have diode
characteristics and thus are referred to as OLEDs, and
have structures of anodes, organic thin film transistors
(TFTs), and cathode electrode layers. The OLEDs may
be driven at a low driving voltage between about 12V and
about 15V. Therefore, a voltage level for driving a display
panel according to the present exemplary embodiment
may be a voltage level (between 12V and 15V) for driving
OLEDs forming pixels of the display panel. In other
words, the voltage level converter 230 equally supplies
a DC voltage having a voltage level for driving the OLEDs
to the plurality of components 240-1, 240-2, ..., and 240-
n.
[0043] The plurality of components 240-1, 240-2, ...,
and 240-n operate the OLED display apparatus, e.g.,
may include at least one from among a display panel, an
audio amplifier, an interface module, a communication
interface module, and a sub Micom.
[0044] According to another exemplary embodiment ,
the OLED display apparatus may further include a con-
troller 250 which controls overall operations of elements
of the OLED display apparatus. The controller 250 con-
trols turning on/off of the PFC unit 221 of the rectifier 220
according to operation states of the plurality of compo-
nents 240-1, 240-2, ..., and 240-n. In detail, when the
display panel performs a data voltage charging opera-
tion, the controller 250 may turn off the PFC unit 221.
When the display panel performs a light emitting opera-
tion, the controller 250 may turn on the PFC unit 221.
[0045] The controller 250 detects a level of the DC cur-
rent supplied to the display panel and, if the detected
level of the DC voltage is a first voltage level, determines
that the display panel performs the data voltage charging
operation in order to turn off the PFC unit 221. If the the
display panel performs the light-emitting operation in or-
der to turn on the PFC unit 221.
[0046] Here, a data voltage charging section in which
the display panel performs the data voltage charging op-
eration may be a section in which a scan driver 280 of a
display apparatus that is the organic light-emitting display
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supplies a scan signal through a plurality of scan lines
S1, S2, ..., and Sn to turn on a switching transistor T1
and a data driver 270 of the display apparatus supplies
a data signal through a plurality of data lines D1, D2, ...,
and Dm to charge a capacitor C included in a plurality of
pixels. Here, the capacitor C stores the supplied data
signal as a data voltage.
[0047] A voltage ELVDD supplied from the voltage lev-
el converter 230 to the plurality of pixels of the display
panel for the data voltage charging section may be the
first voltage level. A light-emitting section in which the
display panel performs the light-emitting operation may
be a section in which the scan driver 280 of the display
apparatus which is the organic light-emitting display cuts
the scan signal supplied through the plurality of scan lines
S1, S2, ..., and Sn and supplies a voltage having a pre-
determined level through the voltage ELVDD to allow a
driving transistor T2 to generate a driving current corre-
sponding to the data voltage stored in the capacitor C
and a threshold voltage in order to emit light from the
OLEDs emit. Here, the OLEDs emit the light in response
to the driving current.
[0048] The voltage ELVDD supplied from the voltage
level converter 230 to the plurality of pixels of the display
panel may be a second voltage level. In other words, the
controller 250 may detect a level of the voltage ELVDD
output from the voltage level converter 230 and, if the
detected level of the voltage ELVDD is the first voltage
level, determine that the voltage ELVDD is in the data
voltage charging section. Also, the controller 250 may
detect the level of the voltage ELVDD output from the
voltage level converter 230 and, if the detected level is
the second voltage level, may determine that the voltage
ELVDD is in the light-emitting section.
[0049] If the controller 250 determines that the voltage
ELVDD is in the data voltage charging section as de-
scribed above, the controller 250 may turn off the PFC
unit 221. If the controller 250 determines that the voltage
ELVDD is in the light-emitting section, the controller 250
may turn on the PFC unit 221. In other words, the con-
troller 250 may control a switching element of the PFC
unit 221 to control turning on/off of the PFC unit 221.
[0050] The controller 250 may turn off the PFC unit 221
in the data voltage charging section to obtain a gain by
power consumed by the PFC unit 221 for the data voltage
charging section. As described above, according to an
exemplary embodiment, a current is not supplied to the
OLEDs in the data voltage charging section but is sup-
plied to the OLEDs only in the light-emitting section.
Therefore, the PFC unit 221 operates even in the data
voltage charging section to solve a problem of a conven-
tional display apparatus which generates an unneces-
sary loss of power.
[0051] According to another exemplary embodiment,
the controller 250 may turn on the PFC unit 221 before
a preset time based on a time when the data voltage
charging section ends. In other words, the controller 250
turns off the PFC unit 221 of the rectifier 220 for the data

voltage charging section. In this case, the PFC unit 221
may include the capacitor C and thus may supply the
voltage level converter 230 with a voltage with which the
capacitor C has been charged. Therefore, a level of the
charging voltage of the PFC unit 221 is reduced. The
PFC unit 221 is turned on in the light-emitting section,
and thus a time required to reach a preset voltage level
may be checked through an output of the PFC unit 221.
Therefore, the controller 250 may turn on the PFC unit
221 before the preset time (i.e., before a time when a
voltage level reaches a preset level at a starting time of
the light-emitting section) from the time when the data
voltage charging section ends.
[0052] According to another exemplary embodiment,
if an output voltage of the PFC unit 221 is lower than or
equal to a preset level when the PFC unit 221 is turned
off, the controller 250 may determine that a preset time
has elapsed and turn on the PFC unit 221. In detail, if
the output voltage of the PFC unit 221 is lower than or
equal to a preset level Vmin for the data voltage charging
section, power efficiency of the voltage level converter
230, which has turned off the PFC unit 221, may be lower
than efficiency of power passing through the voltage level
converter 230 when the PFC unit 221 is turned on. There-
fore, if the output voltage of the PFC unit 221 is lower
than or equal to the preset level Vmin, the PFC unit 221
may be switched to a turned-on state according to a con-
trol command of the controller 250.
[0053] The elements of the display apparatus accord-
ing to an exemplary embodiment have been described
in detail. An operation characteristic of the PFC unit 221
will now be described in detail with reference to FIG. 3.
[0054] FIG. 3 is a timing diagram illustrating an oper-
ation characteristic of the PFC unit 221 according to an
exemplary embodiment.
[0055] In detail, the timing diagram of FIG. 3 may in-
clude a characteristic (a) of a voltage ELVDD, an oper-
ation characteristic (b) of the PFC unit 221, and an output
voltage (c) of the PFC unit 221.
[0056] Referring to the characteristic (a) of the voltage
ELVDD, the voltage ELVDD is applied to have a second
voltage level in a light-emitting section and a first voltage
level in a data voltage charging section. The second volt-
age level in the light-emitting section is higher than the
first voltage level in the data voltage charging section.
[0057] For the data voltage charging section, the scan
driver 280 of the display apparatus which is the organic
light-emitting display may supply a scan signal through
the plurality of scan lines S1, S2, ..., and Sn to turn on
the switching transistor T1. Also, the data driver 270 of
the display apparatus may supply a data signal through
the plurality of data lines D1, D2, ..., and Dm to charge
the capacitor C of the plurality of pixels.
[0058] For the light-emitting section, the scan driver
280 of the display apparatus may cut the scan signal
supplied through the plurality of scan lines S1, S2, ...,
and Sn and supply a voltage having a predetermined
level through the voltage ELVDD to allow the driving tran-
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sistor T2 to generate a driving current corresponding to
a data voltage stored in the capacitor C and a threshold
voltage in order to emit light from OLEDs. Here, the
OLEDs may emit the light in response to the driving cur-
rent.
[0059] Referring to the operation characteristic (b) of
the PFC unit 221 , the PFC unit 221 is turned off in the
data voltage charging section in which a level of a DC
voltage supplied to a display panel is a first voltage level.
However, the PFC unit 221 is turned on in the light-emit-
ting section in which the level of the DC voltage supplied
to the display panel is a second voltage level. Also, the
PFC unit 221 is turned on before a preset time from a
time when the data voltage charging section ends.
[0060] Referring to the output voltage (c) of the PFC
unit 221, if the PFC unit 221 is turned on, a predetermined
DC voltage of the PFC unit 221 is supplied. If the PFC
unit 221 is turned off, the PFC unit 221 includes the ca-
pacitor C and thus supplies the voltage level converter
230 with a voltage with which the capacitor C is charged.
Therefore, a level of the charging voltage of the PFC unit
221 is lowered.
[0061] However, the output voltage of the PFC unit 221
may not be lower than or equal to the preset level Vmin.
In other words, if the output voltage of the PFC unit 221
is lower than or equal to the preset level Vmin for the
data voltage charging section, power efficiency of the
voltage level converter 230, which has turned off the PFC
unit 221, may be lower than efficiency of power passing
through the voltage level converter 230 when the PFC
unit 221 is turned on. Therefore, if the output voltage of
the PFC unit 221 is lower than or equal to the preset level
Vmin, the PFC unit 221 may be switched on according
to a control command of the controller 250.
[0062] Elements of a display apparatus which is an or-
ganic light-emitting display according to an exemplary
embodiment will now be described in more detail with
reference to FIG. 4.
[0063] FIG. 4 is a block diagram illustrating a detailed
structure of a display apparatus according to an exem-
plary embodiment.
[0064] Before describing an operation of the display
apparatus, the display apparatus may include a plurality
of components 240-1, 240-2, ..., and 240-n. The compo-
nent 240-1 of the plurality of components 240-1, 240-2,
..., and 240-n may be a display panel. Therefore, the
component 240-1 will be described as a display panel in
FIG. 4.
[0065] Referring to FIG. 4, the display apparatus in-
cludes an interface unit 260, the display panel 240-1, a
controller 250, the data driver 270, the scan driver 280,
and a voltage driver 290.
[0066] In general, the display apparatus which is an
organic light-emitting display may be driven according to
a passive matrix method or an active matrix method. The
present exemplary embodiment explains that the display
apparatus is driven according to the active matrix meth-
od. Also, the display apparatus which is the organic light-

emitting display may display red (R), green (G), and blue
(B) by using one of an independent pixel method, a color
conversion method (CCM) and a color filtering method.
The present exemplary embodiment explains that the
display apparatus displays the R, G, and B through the
independent pixel method.
[0067] The interface unit 260 may include a tuner which
is to receive broadcast program contents from a broad-
casting station, a Digital Visual Interface (DVI) connected
to a recording medium player, a High Definition Multime-
dia Interface (HDMI) terminal, etc. The interface unit 260
receives an image signal having R, G, and B components
from an external apparatus through these terminals and
transmits the image signal to the controller 250. If the
image signal is received, the controller 250 transmits the
received image signal to the data driver 270.
[0068] The display panel 240-1 may include a plurality
of pixels (hereinafter referred to as RGB pixels) 241-1
including OLEDs. The plurality of RGB pixels 241-1 may
include self-emission elements which emit light in re-
sponse to a flow of a current, a power supply source
ELVDD which supplies the current to the self-emission
elements, and driving transistors which control the cur-
rent supplied to the self-emission elements. Here, the
self-emission elements may be OLEDs, and the RGB
pixels 241-1 may be respectively R, G, and B OLEDs. In
other words, if the display apparatus displays RGB
through the independent pixel method as described
above, the display panel 240-1 may include a plurality of
pixels which include R, G, and B OLEDs which are se-
quentially arranged.
[0069] The display panel 240-1 may include n scan
lines S1, S2, ..., and Sn which are arranged in a line di-
rection to transmit a scan signal and m data lines D1, D2,
..., and Dm which are arranged in a column direction to
transmit a data signal. Also, the display panel 240-1 re-
ceives a driving power source ELVDD and a base power
source ELVSS from the voltage driver 290 to be driven.
For example, the display panel 240-1 may supply a cur-
rent to the plurality of RGB pixels 241-1 through the scan
signal, the data signal, the driving power source ELVDD,
and the base power source ELVSS. Therefore, the plu-
rality of RGB pixels 241-1 emit light in response to an
amount of the current.
[0070] The data driver 270 receives the image signal
having the R, G, and B components received from the
controller 250 to generate the data signal. The data driver
270 is also connected to the data lines D1, D2, ..., and
Dm of the plurality of R, G, B pixels 241-1 to apply the
data signal to the display panel 240-1.
[0071] The scan driver 280 is an element which per-
forms an operation of generating the scan signal and is
connected to the scan lines S1, S2, ..., and Sn to transmit
the scan signal to a particular line of the display panel
240-1. Therefore, the data signal output from the data
driver 270 may be transmitted to the plurality of RGB
pixels 241-1 to which the scan signal has been transmit-
ted.
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[0072] The voltage driver 290 includes a rectifier 220
and a voltage level converter 230 and transmits a gen-
erated driving voltage to the display panel 240-1 through
the rectifier 220 and the voltage level converter 230. In
detail, the voltage driver 290 may supply an OLED driving
voltage to the plurality of RGB pixels 241-1 by using a
DC voltage generated through the rectifier 220 and the
voltage level converter 230 which have been described
with reference to FIGS. 2 and 3. In other words, the volt-
age driver 290 may supply the driving power source
ELVDD and the base power source ELVSS to R, G, and
B OLEDs of the plurality of RGB pixels 241-1.
[0073] In detail, a PFC unit 221 of the rectifier 220 may
correct a power factor of an input voltage and output the
input voltage having the corrected power factor to the
voltage level converter 230. In other words, if an AC volt-
age is input, the rectifier 220 rectifies the input AC voltage
to generate a DC voltage. If the DC voltage is generated,
the PFC unit 221 corrects a power factor of the rectified
AC voltage and output the AC voltage having the cor-
rected power factor to the voltage level converter 230.
[0074] The voltage level converter 230 converts the
AC voltage output from the PFC unit 221 into at least one
DC voltage. The voltage level converter 230 may also
supply at least one DC voltage to the display panel 240-1.
The scan driver 280 which supplies the DC voltage to
the display panel 240-1 through the rectifier 220 and the
voltage level converter 230, may supply the driving power
source ELVDD and the base voltage source ELVSS to
the plurality of RGB pixels 241-1 of the display panel
240-1 and may supply power to the elements of the dis-
play apparatus.
[0075] The controller 250 receives an image signal, a
horizontal sync signal Hsync, a vertical sync signal
Vsync, a main clock signal MCLK, etc. from an external
apparatus through the interface unit 260 to generate an
image data signal, a scan control signal, a data control
signal, an emission control signal, etc. and transmits the
image data signal, the scan control signal, the data con-
trol signal, the emission control signal, etc. to the display
panel 240-1, the data driver 270, the scan driver 280,
and the voltage driver 290. Detailed structures of these
signals are obvious to those skilled in the art, and thus
their detailed descriptions will be omitted.
[0076] The controller 250 which controls the elements
of the display apparatus may control the rectifier 220 of
the voltage driver 290 according to an operation state of
the display panel 240-1. In detail, the controller 250 may
turn off the PFC unit 221 of the rectifier 220 when the
display panel 240-1 performs a data voltage charging
operation but may turn on the PFC unit 221 when the
display panel 240-1 performs a light emitting operation.
In other words, if the controller 250 detects a level of a
voltage ELVDD output from the voltage level converter
230 and, if the detected voltage level is a first voltage
level, determines that the voltage ELVDD is in a data
voltage charting section. If the detected voltage level is
a second voltage level, the controller 250 determines that

the voltage ELVDD is in a light emitting section.
[0077] If the controller 250 determines that the voltage
ELVDD is in the data voltage charging section or the light
emitting section according to the detected voltage level,
the controller 250 may control a switching element of the
PFC unit 221 to turn on/off the PFC unit 221.
[0078] The controller 250 may turn on the PFC unit 221
before a preset time from a time when the data voltage
charging section ends or may turn on the PFC unit 221
if an output voltage of the PFC unit 221 is lower than or
equal to a preset level when the PFC unit 221 is turned
off. As described above, the controller 250 may control
the switching element of the PFC unit 221 to perform an
operation of turning on/off the PFC unit 221 in order to
obtain a gain by power consumed by the PFC unit 221
for the data voltage charging section. Therefore, power
efficiency may be more improved than in a conventional
display apparatus. The operation of the controller 250 of
controlling the switching element of the PFC unit 221 to
turn on/off the PFC unit 221 has been described in detail
with reference to FIGS. 2 and 3, and thus its detailed
descriptions will be omitted hereinafter.
[0079] The plurality of components 240-1, 240-2, ...,
and 240-n may include infrared (IR) receiving modules,
which are to receive an IR signal from a remote control
apparatus, etc. The plurality of components 240-1, 240-2,
..., and 240-n are driven by using the DC voltage input
from the voltage level converter 230 of the voltage driver
290. However, the components 240-1, 240-2, ..., and
240-n may be driven by a voltage lower than an OLED
driving voltage, such as 1.1V, 1.8V, 3.3V, 5V, or the like.
In this case, the components 240-1, 240-2, ..., and 240-
n may include additional voltage lowering circuit (not
shown), which lower the input DC voltage, in order to
lower a voltage supplied from the voltage level converter
230 to a used voltage level.
[0080] The voltage level converter 230 may further in-
clude a switching mode power supply (SMPS). In other
words, the voltage level converter 230 may convert a DC
voltage having an OLED driving voltage level into a volt-
age required by the components 240-2, ..., and 240-n
except the component 240-1 which is the display panel,
through the SMPS and output the voltage. The SMPS
may include a voltage converter to induce a DC voltage
having various levels to a secondary winding wire ac-
cording to a winding wire ratio if a DC voltage having a
level for driving OLEDs is applied to a primary winding
wire of the voltage converter. Through this process, the
SMPS may output various DC voltages of 1.1V, 1.8v,
3.3V, 5V, etc. to supply the various DC voltages to the
components 240-1, 240-2, ..., and 240-n.
[0081] According to an exemplary embodiment, as de-
scribed above, a driving voltage may be further efficiently
applied to the components 240-1, 240-2, ..., and 240-n
of the display apparatus by using one DC-DC converter.
[0082] An OLED is a light-emitting device which emits
light at a driving voltage between 12V and 15V. There-
fore, if the RGB pixel 241-1 of the display panel 240-1 is
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realized as an OLED, and a liquid crystal display (LCD)
emits light by using a backlight unit, the component 240-1
which is the display panel may be driven at a voltage
lower than a voltage between 200V and 300V. The com-
ponents 240-1, 240-2, ..., and 240-n of the display appa-
ratus are generally driven at a voltage lower than or equal
to an OLED driving voltage. In other words, since the
OLED driving voltage is similar to the voltage for driving
the components 240-1, 240-2, ..., and 240-n, the driving
voltage of the components 240-1, 240-2, ..., and 240-n
may be generated through one DC-DC converter.
[0083] A circuit configuration of the RGB pixel 241-1
of the display panel 240-1 of the display apparatus will
now be described in detail.
[0084] FIG. 5 is a circuit diagram of an RGB pixel of a
display panel according to an exemplary embodiment.
[0085] Referring to FIG. 5, each RGB pixel 241-1 of
the display panel 240-1 includes an OLED and a pixel
circuit 241-1’ which is to supply a current to the OLED.
[0086] An anode of the OLED is connected to the pixel
circuit 241-1’, and a cathode of the OLED is connected
to a second power source ELVSS. The OLED generates
light having predetermined brightness in response to the
current supplied from the pixel circuit 241-1’. As shown
in FIG. 5, the pixel circuit 241-1’ of the RGB pixel 241-1
may include three transistors, i.e., first, second, and third
transistors, M1, M2, and M3, and two capacitors, i.e., first
and second capacitors, C1 and C2. Here, a gate elec-
trode of the first transistor M1 is connected to a scan line
S, a first electrode of the first transistor M1 is connected
to a data line D, and a second electrode of the first tran-
sistor M1 is connected to a first node N1.
[0087] In other words, a scan signal Scan (b) is input
into the gate electrode of the first transistor M1, and a
data signal Data (t) is input into the first electrode of the
first transistor M1. Also, a gate electrode of the second
transistor M2 is connected to a second node N2, a first
electrode of the second transistor M2 is connected to a
first power source ELVDD(t), and a second power source
is connected to an anode of an OLED. Here, the second
transistor M2 operates as a driving transistor.
[0088] The first capacitor C1 is connected between the
first node N1 and the first electrode of the second tran-
sistor M2, i.e., the first power source ELVDD (t), and the
second capacitor C2 is connected between the first node
N1 and the second node N2. Also, a gate electrode of
the third transistor M3 is connected to a control line GC,
a first electrode of the third transistor M3 is connected to
the gate electrode of the second transistor M2, and a
second electrode of the third transistor M3 is connected
to the anode of the OLED, i.e., the second electrode of
the second transistor M2.
[0089] Therefore, a control signal GC (t) is input into
the gate electrode of the third transistor M3. If the third
transistor M3 is turned on, the second transistor M2 is
connected to a diode, and a cathode of the OLED is con-
nected to the second power source ELVSS (t).
[0090] A power supplying apparatus which supplies

power to a display panel including a plurality of RGB pix-
els including OLEDs according to exemplary embodi-
ments will now be described in detail.
[0091] FIG. 6 is a block diagram of a power supplying
apparatus which supplies power to a display panel in-
cluding a plurality of RGB pixels including OLEDs ac-
cording to an exemplary embodiment.
[0092] Referring to FIG. 6, the power supplying appa-
ratus includes a PFC unit 610, a DC-DC converter 620,
and a controller 630. As shown in FIG. 4, the power sup-
plying apparatus may be used in a display apparatus
including a display panel 240-1 including a plurality of
pixels including OLEDs. Here, the display apparatus may
be an organic light-emitting display.
[0093] The power supplying apparatus which supplies
power to the display panel 240-1 of the display apparatus
may supply power sources ELVDD and ELVSS. Here,
the power supplying apparatus may supply the power
sources ELVDD and ELVSS and may supply a driving
power source to all elements of the display apparatus
requiring a power source.
[0094] The PFC unit 610 corrects a power factor of an
input voltage and outputs the input voltage having the
corrected power factor to the DC-DC converter 620. In
other words, if an input AC voltage is rectified to be gen-
erated as a DC voltage through the rectifier 220 as illus-
trated in FIG. 3 or 4, the PFC unit 610 may correct a
power factor of the rectified DC voltage and output the
DC voltage having the corrected power factor to the DC-
DC converter 620. In general, an output of the PFC unit
610 may be about 400V in the display apparatus which
is an organic light-emitting display.
[0095] Here, the PFC unit 610 is a power saving circuit
added to improve power efficiency of the power supplying
apparatus and adjusts power supplied to components,
such as a transformer, a stabilizer, etc., which may in-
stantaneously leak power. In other words, the PFC unit
610 may reduce power consumption and prevent a tem-
perature from rising due to a change of a current into
heat in order to improve power efficiency.
[0096] In detail, the PFC unit 610 may include an in-
ductor, a diode, a capacitor, and a switching means.
Here, the inductor and the capacitor may be respectively
connected to both ends of the diode, and the switching
means may be connected to a contact node between the
inductor and the diode and may be used as a transistor.
A detailed circuit diagram of the PFC unit 610 will be
omitted. The PFC unit 610 may be a boost topology.
[0097] The DC-DC converter 620 converts a level of
the DC voltage output from the PFC unit 610. As shown
in FIG. 4, the DC-DC converter 620 may supply the DC
voltage having the converted level to the display panel
240-1 of the display apparatus. Here, the DC-DC con-
verter 620 may be constituted by using a well-known DC-
DC converter circuit. The controller 630 controls an over-
all operation of the power supplying apparatus. In detail,
the controller 630 may control the PFC unit 610 and the
DC-DC converter 620.
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[0098] The controller 630 may control turning on/off of
the PFC unit 610 according to an operation state of the
display panel 240-1. In other words, the controller 630
may turn off the PFC unit 610 when the display panel
240-1 performs a data voltage charging operation. How-
ever, the controller 630 may turn on the PFC unit 610
when the display panel 240-1 performs a light-emitting
operation.
[0099] Here, as shown in FIG. 4, a data voltage charg-
ing section in which the display panel 240-1 performs the
data voltage charging operation refers to a section in
which the scan driver 280 of the display apparatus sup-
plies a scan signal through a plurality of scan lines S1,
S2, ..., Sn-1, and Sn to turn on a switching transistor T1,
and the data driver 270 of the display apparatus supplies
a data signal through a plurality of data lines D1, D2, ...,
Dm-1, and Dm to charge a capacitor C of a plurality of
pixels. Here, the capacitor C stores the supplied data
signal as a data voltage.
[0100] A voltage ELVDD supplied from the DC-DC
converter 620 to the plurality of pixels of the display panel
240-1 for the data voltage charging section may be a first
voltage level.
[0101] The light-emitting section in which the display
panel 240-1 emits light refers to a section in which the
scan driver 280 of the display apparatus cuts the scan
signal supplied through the plurality of scan lines S1, S2,
..., and Sn-1, and Sn and supplies a voltage having a
predetermined level through the voltage ELVDD to allow
a driving transistor T2 to generate a driving current cor-
responding to the data voltage stored in the capacitor C
and a threshold voltage in order to emit light from an
OLED. Here, the OLED emits the light in response to the
driving current.
[0102] The voltage ELVDD supplied from the DC-DC
converter 620 to the plurality of pixels of the display panel
240-1 for the light-emitting section may be a second volt-
age level. In other words, the controller 630 may detect
a level of the voltage ELVDD output from the DC-DC
converter 620 and, if the detected voltage level is a first
voltage level, may determine that the voltage ELVDD is
in the data voltage charging section. The controller 630
may detect a level of the voltage ELVDD output from the
DC-DC converter 620 and, if the detected voltage level
is a second voltage level, may determine that the voltage
ELVDD is in the light emission section.
[0103] If the controller 630 determines that the voltage
ELVDD is in the data voltage charging section, the con-
troller 630 may turn off the PFC unit 610. If the controller
630 determines that the voltage ELVDD is in the emission
section, the controller 630 may turn on the PFC unit 610.
In other words, the controller 630 may control the switch-
ing element of the PFC unit 610 to control turning on/off
of the PFC unit 610.
[0104] As described above, the controller 630 may
control the PFC unit 610 to be turned off in the data volt-
age charging section to obtain a gain in power consumed
by the PFC unit 610 for the data voltage charting section.

In other words, if a conventional voltage supplying appa-
ratus is applied, the conventional voltage supplying ap-
paratus does not reflect a driving characteristic of a dis-
play apparatus which is an organic light-emitting appa-
ratus (i.e., a characteristic by which a current is not sup-
plied to an OLED in the data voltage charging section
but is supplied to the OLED in the emission section).
Therefore, the PFC unit 610 operates in the data voltage
charging section, and thus an unnecessary loss of power
occurs. Accordingly, the power supplying apparatus ac-
cording to an exemplary embodiment may improve pow-
er efficiency.
[0105] The controller 630 may turn on the PFC unit 610
before a preset time from a time when the data voltage
charging section ends. In other words, the controller 630
turns off the PFC unit 610 for the data voltage charging
section. In this case, the PFC unit 610 includes a capac-
itor and supplies a voltage, with which the capacitor is
charged, to the DC-DC converter 620. Therefore, a level
of the charging voltage of the PFC unit 610 is lowered.
If the voltage ELVDD reaches the light-emitting section,
the PFC unit 610 is turned on, and thus a time is required
for an output of the PFC unit 610 to reach a preset voltage
level. Therefore, the controller 630 may turn on the PFC
unit 610 before a preset time (i.e., before a time when a
voltage level reaches a preset level at a starting time of
the light-emitting section) from the time when the data
voltage charging section ends.
[0106] If the output voltage of the PFC unit 610 is lower
than or equal to a preset level when the PFC unit 610 is
turned on, the controller 630 may control the PFC unit
610 to be turned on. In other words, if the output voltage
of the PFC unit 610 is lower than or equal to a preset
level Vmin for the data voltage charging section, power
efficiency of the DC-DC converter 620 which has turned
on the PFC unit 610 may be lower than efficiency of power
passing through the DC-DC converter 620 when the PFC
unit 610 is turned on. Therefore, if the output voltage of
the PFC unit 610 is lower than or equal to the preset level
Vmin, the controller 630 may control the PFC unit 610 to
be turned on.
[0107] The elements of the display apparatus and the
power supplying apparatus according to an exemplary
embodiment have been described in detail. A method of
supplying from a power supplying apparatus to a display
panel including a plurality of pixels including OLEDs of a
display apparatus will now be described in detail.
[0108] FIG. 7 is a flowchart illustrating a method of sup-
plying from a power supplying apparatus to a display pan-
el including a plurality of pixels including OLEDs of a dis-
play apparatus according to an exemplary embodiment.
[0109] Referring to FIG. 7, in operation S710, the pow-
er supplying apparatus corrects a power factor of an input
voltage by using a PFC unit. In operation S720, the power
supplying apparatus converts a level of a DC voltage,
which is output through the correction of the power factor
of the input voltage, and supplies the DC voltage having
the converted level to the display panel. In operation
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S730, the power supplying apparatus controls the PFC
unit to be turned on/off according to an operation state
of the display panel. The method will now be described
in more detail with reference to FIG. 8.
[0110] FIG. 8 is a flowchart illustrating a method of sup-
plying power from a power supplying apparatus to a dis-
play apparatus according to an exemplary embodiment.
[0111] Referring to FIG. 8, in operation S810, the pow-
er supplying apparatus corrects a power factor of an input
voltage through a PFC unit. If a DC voltage of the input
voltage is output through the correction of the power fac-
tor of the input voltage, the power supplying apparatus
converts a level of the output DC voltage and supplies
the DC voltage having the converted level to a display
panel of the display apparatus in operation S820. In op-
eration S830, the power supplying apparatus detects a
level of the DC voltage supplied to the display panel. In
operation S840, the power supplying apparatus checks
whether the detected level of the DC voltage is a first
level. If it is checked that the detected level of the DC
voltage is the first level, the power supplying apparatus
determines that the display panel performs a data voltage
charging operation to turn off the PFC unit in operation
S850. If it is checked that the detected level of the DC
voltage is not the first level, the power supplying appa-
ratus determines that the detected level of the DC voltage
is a second level. Therefore, in operation S860, the power
supplying apparatus determines that the display panel
performs a light-emitting operation to turn on the PFC
unit.
[0112] As described above, a power supplying appa-
ratus, which turns on/off a PFC unit according to a level
of a DC voltage supplied to a display panel, may turn on
the PFC unit before a preset time from a time when a
data voltage charging section ends. Also, if an output
voltage of the PFC unit is lower than or equal to a preset
level when the PFC unit is turned off, the power supplying
apparatus may turn on the PFC unit.
[0113] According to the above-described various ex-
emplary embodiments, a power supplying apparatus
turns off a PFC unit in a data voltage charging section to
obtain a gain in power consumed by the PFC unit for the
data voltage charging section. Therefore, power efficien-
cy may be improved. A power supplying apparatus, a
power supplying method, and an organic light-emitting
display according to exemplary embodiments have been
described in detail.
[0114] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.
[0115] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-

wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.

Claims

1. An organic light-emitting diode, OLED, display ap-
paratus comprising:

a plurality of components (240-1, 240-2, ..., 240-
n) which are to perform an operation of the OLED
display apparatus;
a power supplying unit (210);
a rectifier (220) which rectifies an input voltage
supplied from the power supplying unit, wherein
the rectifier comprises a power factor correction,
PFC, unit (221) which corrects a power factor of
the input voltage; and
a voltage level converter (230) which converts
a level of the input voltage rectified by the recti-
fier and supplies the input voltage having the
converted level to the plurality of components,
wherein the voltage level converter (230) con-
verts a level of a direct current, DC, voltage out-
put from the PFC unit (221) into a voltage level
for driving a display panel and supplies the DC
voltage having the voltage level to the plurality
of components,
a controller (250) which turns on the PFC unit
(251) when the display panel performs a light
emitting operation,
characterised in that
the controller (250) turns off the PFC unit (221)
when the display panel performs a data voltage
charging operation.

2. The OLED display apparatus of claim 1, wherein the
display panel comprises a plurality of pixels (241-1)
comprising OLEDs.

3. The OLED display apparatus of claim 1, wherein the
controller (250) detects a level of the DC voltage sup-
plied to the display panel, and determines whether
the display panel performs the data voltage charging
operation or the light emitting operation based on
the detected level of the DC voltage.

4. The OLED display apparatus of claim 1, wherein the
controller (250) turns on the PFC unit (221) before
a preset time based on a time when a data voltage
charging operation ends.

5. The OLED display apparatus of claim 1, wherein if
an output voltage of the PFC unit (221) is lower than
or equal to a preset level when the PFC unit (221)
is turned off, the controller (250) determines that the
preset time has elapsed and turns on the PFC unit
(221).
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6. The OLED display apparatus of any one of claims 2
through 5, further comprising:

a scan driver (280) which supplies a scan signal
to the plurality of pixels;
a data driver (270) which supplies a data signal
to the plurality of pixels; and
a voltage driver (290) which supplies a driving
voltage to the display panel.

7. The OLED display apparatus of any one of claims 1
through 6, wherein the plurality of components
(240-1, 240-2, ..., 240-n) comprise at least one from
among a display panel, an audio amplifier, a com-
munication interface module, and a sub Micom.

8. A method of supplying power to a display panel com-
prising a plurality of pixels comprising OLEDs, the
method comprising the steps of:

correcting a power factor of an input voltage by
using a power factor correction, PFC, unit
(S710); and
converting a level of a DC voltage output through
the correction and supplying the DC voltage hav-
ing the converted level to the display panel
(S720):

turning on the PFC unit while the display
panel performs a light emitting operation;
characterized by performing the step of:
turning off the PFC unit while the display
panel performs a data voltage charging op-
eration.

9. The method of claim 8, wherein the turning on/off of
the PFC unit further comprises:

detecting a level of the DC voltage supplied to
the display panel, and
determining whether the display panel performs
the data voltage charging operation or the light
emitting operation based on the detected level
of the DC voltage.

10. The method of claim 8 or 9, wherein the PFC unit is
turned on before a preset time based on a time when
a data voltage charging operation ends.

Patentansprüche

1. Anzeigevorrichtung mit organischen Leuchtdioden
bzw. OLED-Anzeigevorrichtung, die Folgendes um-
fasst:

eine Vielzahl von Komponenten (240-1, 240-2,
... 240-n), die eine Operation der OLED-Anzei-

gevorrichtung durchführen sollen;
eine Stromversorgungseinheit (210);
einen Gleichrichter (220), der eine von der
Stromversorgungseinheit gelieferte Eingangs-
spannung gleichrichtet, wobei der Gleichrichter
eine Blindleistungskompensationseinheit bzw.
PFC-Einheit (221) umfasst, die einen Leistungs-
faktor der Eingangsspannung korrigiert; und
einen Spannungspegelwandler (230), der einen
Pegel der Eingangsspannung, die durch den
Gleichrichter gleichgerichtet ist, umwandelt und
die den umgewandelten Pegel aufweisende
Eingangsspannung an die Vielzahl von Kompo-
nenten liefert, wobei der Spannungspegelwand-
ler (230) einen Pegel einer Gleichstrom-Span-
nungsausgabe bzw. DC-Spannungsausgabe
von der PFC-Einheit (221) in einen Spannungs-
pegel zum Ansteuern eines Anzeigepanels um-
wandelt und die den Spannungspegel aufwei-
sende DC-Spannung an die Vielzahl von Kom-
ponenten liefert,
einen Controller (250), der die PFC-Einheit
(251) einschaltet, wenn das Anzeigepanel eine
lichtemittierende Operation durchführt,
dadurch gekennzeichnet, dass
der Controller (250) die PFC-Einheit (221) aus-
schaltet, wenn das Anzeigepanel eine Daten-
spannungsladeoperation durchführt.

2. OLED-Anzeigevorrichtung nach Anspruch 1, wobei
das Anzeigepanel eine Vielzahl von Pixeln (241-1),
die OLEDs umfassen, umfasst.

3. OLED-Anzeigevorrichtung nach Anspruch 1, wobei
der Controller (250) einen Pegel der dem Anzeige-
panel gelieferten DC-Spannung detektiert und be-
stimmt, ob das Anzeigepanel die Datenspannungs-
ladeoperation oder die lichtemittierende Operation
durchführt, auf der Grundlage des detektierten Pe-
gels der DC-Spannung.

4. OLED-Anzeigevorrichtung nach Anspruch 1, wobei
der Controller (250) die PFC-Einheit (221) vor einer
voreingestellten Zeit einschaltet, auf der Grundlage
einer Zeit, zu der eine Datenspannungsladeoperati-
on endet.

5. OLED-Anzeigevorrichtung nach Anspruch 1, wobei,
falls eine Ausgangsspannung der PFC-Einheit (221)
kleiner oder gleich einem voreingestellten Pegel ist,
wenn die PFC-Einheit (221) ausgeschaltet ist, der
Controller (250) bestimmt, dass die voreingestellte
Zeit abgelaufen ist, und die PFC-Einheit (221) ein-
schaltet.

6. OLED-Anzeigevorrichtung nach einem der Ansprü-
che 2 bis 5, ferner umfassend:
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einen Scantreiber (280), der ein Scansignal an
die Vielzahl von Pixeln liefert;
einen Datentreiber (270), der ein Datensignal
an die Vielzahl von Pixeln liefert; und
einen Spannungstreiber (290), der eine Treiber-
spannung an das Anzeigepanel liefert.

7. OLED-Anzeigevorrichtung nach einem der Ansprü-
che 1 bis 6, wobei die Vielzahl von Komponenten
(240-1, 240-2, ... 240-n) ein Anzeigepanel und/oder
einen Audioverstärker und/oder ein Kommunikati-
onsschnittstellenmodul und/oder ein Unter-Micom
umfasst.

8. Verfahren zum Versorgen eines Anzeigepanels mit
Strom, das eine Vielzahl von Pixeln umfasst, die
OLEDs umfassen, wobei das Verfahren die folgen-
den Schritte umfasst:

Korrigieren eines Leistungsfaktors einer Ein-
gangsspannung unter Verwendung einer Blind-
leistungskompensationseinheit bzw. PFC-Ein-
heit (S710); und
Umwandeln eines Pegels einer DC-Span-
nungsausgabe durch die Korrektur und Liefern
der den umgewandelten Pegel aufweisenden
DC-Spannung an das Anzeigepanel (S720);
Einschalten der PFC-Einheit, während das An-
zeigepanel eine lichtemittierende Operation
durchführt;
gekennzeichnet durch Durchführen des fol-
genden Schritts:
Ausschalten der PFC-Einheit, während das An-
zeigepanel eine Datenspannungsladeoperation
durchführt.

9. Verfahren nach Anspruch 8, wobei das Ein-/Aus-
schalten der PFC-Einheit ferner Folgendes umfasst:

Detektieren eines Pegels der an das Anzeige-
panel gelieferten DC-Spannung, und
Bestimmen, ob das Anzeigepanel die Daten-
spannungsladeoperation oder die lichtemittie-
rende Operation durchführt, auf der Grundlage
des detektierten Pegels der DC-Spannung.

10. Verfahren nach Anspruch 8 oder 9, wobei die PFC-
Einheit vor einer voreingestellten Zeit eingeschaltet
wird, auf der Grundlage einer Zeit, zu der eine Da-
tenspannungsladeoperation endet.

Revendications

1. Appareil d’affichage à diodes électroluminescentes
organiques, OLED, comprenant :

une pluralité de composants (240-1, 240-2, ...,

240-n) qui sont destinés à effectuer une opéra-
tion de l’appareil d’affichage OLED ;
une unité d’alimentation électrique (210) ;
un redresseur (220) redressant une tension
d’entrée fournie par l’unité d’alimentation élec-
trique, le redresseur comprenant une unité de
correction de facteur de puissance, PFC, (221)
qui corrige un facteur de puissance de la tension
d’entrée ; et
un convertisseur de niveau de tension (230) qui
convertit un niveau de la tension d’entrée re-
dressée par le redresseur et fournit la tension
d’entrée présentant le niveau converti à la plu-
ralité de composants, dans lequel le convertis-
seur de niveau de tension (230) convertit un ni-
veau d’une tension continue, CC, délivrée par
l’unité PFC (221) en un niveau de tension pour
piloter un panneau d’affichage et fournit la ten-
sion continue présentant le niveau de tension à
la pluralité de composants,
un contrôleur (250) qui met l’unité PFC (251)
sous tension lorsque le panneau d’affichage ef-
fectue une opération d’émission de lumière,
caractérisé en ce que le contrôleur (250) met
l’unité PFC (221) hors tension lorsque le pan-
neau d’affichage effectue une opération de
chargement de tension de données.

2. Appareil d’affichage OLED selon la revendication 1,
dans lequel le panneau d’affichage comprend une
pluralité de pixels (241-1) comprenant des OLED.

3. Appareil d’affichage OLED selon la revendication 1,
dans lequel le contrôleur (250) détecte un niveau de
la tension continue fournie au panneau d’affichage
et détermine si le panneau d’affichage effectue l’opé-
ration de chargement de tension de données ou
l’opération d’émission de lumière sur la base du ni-
veau détecté de la tension continue.

4. Appareil d’affichage OLED selon la revendication 1,
dans lequel le contrôleur (250) met l’unité PFC (221)
sous tension avant un temps préréglé sur la base
d’un moment où se termine l’opération de charge-
ment de tension de données.

5. Appareil d’affichage OLED selon la revendication 1,
dans lequel, si une tension de sortie de l’unité PFC
(221) est inférieure ou égale à un niveau préréglé
lorsque l’unité PFC (221) est mise hors tension, le
contrôleur (250) détermine que le temps préréglé
s’est écoulé et met l’unité PFC (221) sous tension.

6. Appareil d’affichage OLED selon l’une quelconque
des revendications 2 à 5, comprenant en outre :

un pilote de balayage (280) qui fournit un signal
de balayage à la pluralité de pixels ;
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un pilote de données (270) qui fournit un signal
de données à la pluralité de pixels ; et
un pilote de tension (290) qui fournit une tension
d’attaque au panneau d’affichage.

7. Appareil d’affichage OLED selon l’une quelconque
des revendications 1 à 6, dans lequel la pluralité de
composants (240-1, 240-2, ..., 240-n) comprend au
moins l’un parmi un panneau d’affichage, un ampli-
ficateur audio, un module d’interface de communi-
cation et un Sub-Micom.

8. Procédé pour fournir de l’énergie à un panneau d’af-
fichage comprenant une pluralité de pixels compre-
nant des OLED, le procédé comprenant les étapes
consistant à :

corriger un facteur de puissance d’une tension
d’entrée en utilisant une unité de correction de
facteur de puissance, PFC, (S710) ; et
convertir un niveau d’une tension continue dé-
livrée à travers la correction et fournir la tension
continue présentant le niveau converti au pan-
neau d’affichage (S720) ;
mettre sous tension l’unité PFC pendant que le
panneau d’affichage effectue une opération
d’émission de lumière ;
caractérisé par l’exécution de l’étape consis-
tant à :
mettre hors tension l’unité PFC pendant que le
panneau d’affichage effectue une opération de
chargement de tension de données.

9. Procédé selon la revendication 8, dans lequel la mise
sous/hors tension de l’unité PFC comprend en
outre :

la détection d’un niveau de la tension continue
fournie au panneau d’affichage, et
la détermination si le panneau d’affichage effec-
tue l’opération de chargement de tension de
données ou l’opération d’émission de lumière
sur la base du niveau détecté de la tension con-
tinue.

10. Procédé selon la revendication 8 ou 9, dans lequel
l’unité PFC est mise sous tension avant un temps
préréglé sur la base d’un moment où se termine une
opération de chargement de tension de données.

23 24 



EP 2 610 844 B1

14



EP 2 610 844 B1

15



EP 2 610 844 B1

16



EP 2 610 844 B1

17



EP 2 610 844 B1

18



EP 2 610 844 B1

19



EP 2 610 844 B1

20



EP 2 610 844 B1

21



EP 2 610 844 B1

22

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• EP 2257122 A1 [0015]
• US 20110096063 A1 [0015]

• US 20090147553 A1 [0015]



专利名称(译) 供电设备，供电方法，有机发光二极管显示设备

公开(公告)号 EP2610844B1 公开(公告)日 2019-07-31

申请号 EP2012196647 申请日 2012-12-12

[标]申请(专利权)人(译) 三星电子株式会社

申请(专利权)人(译) SAMSUNG ELECTRONICS CO.，LTD.

当前申请(专利权)人(译) SAMSUNG ELECTRONICS CO.，LTD.

[标]发明人 CHO EUN IL
YANG JOON HYUN
HYEON BYEONG CHEOL

发明人 CHO, EUN-IL
YANG, JOON-HYUN
HYEON, BYEONG-CHEOL

IPC分类号 G09G3/32

CPC分类号 G09G3/3208 G09G2330/021 G09G2330/022 G09G2330/027 G09G2330/028 G09G3/3696

优先权 1020110145313 2011-12-28 KR
1020110147497 2011-12-30 KR
1020120042798 2012-04-24 KR

其他公开文献 EP2610844A1

外部链接 Espacenet

摘要(译)

提供了一种供电设备，供电方法，有机发光二极管（OLED）显示设
备。 OLED显示装置包括：多个部件，用于执行OLED显示装置的操作;
供电单元;整流器，对从供电单元提供的输入电压进行整流;电压电平转换
器，转换由整流器整流的输入电压的电平，并将具有转换电平的输入电
压提供给多个元件。

https://share-analytics.zhihuiya.com/view/819a5468-10d0-4b57-8bbf-1a905450094a
https://worldwide.espacenet.com/patent/search/family/047721892/publication/EP2610844B1?q=EP2610844B1

