EP 2 610 843 A2

Patent Office

des bevets (11) EP 2 610 843 A2

(1 9) ’ e Hllm”‘ ‘"H Hll‘ Hll‘ ‘l“l ‘l |H |H‘| Hll‘ |H|‘ Hl‘l |”H |‘H| ‘l“l Hll‘
Patentamt
0 European

(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) IntCl.:
03.07.2013 Bulletin 2013/27 G09G 3/32 (2006.01)

(21) Application number: 12188203.9

(22) Date of filing: 11.10.2012

(84) Designated Contracting States: (72) Inventors:

AL ATBE BG CH CY CZDE DKEE ES FIFRGB * Hyeon, Byeong-cheol

GRHRHUIEISITLILTLULV MC MK MT NL NO Gyeonggi-do (KR)

PL PT RO RS SE SI SK SM TR * Yi, Kang-hyun

Designated Extension States: Chungcheongnam-do (KR)

BA ME

(74) Representative: Davies, Robert Ean
(30) Priority: 28.12.2011 KR 20110144994 Appleyard Lees
15 Clare Road

(71) Applicant: Samsung Electronics Co., Ltd. Halifax

Suwon-si, Gyeonggi-do, 443-742 (KR) Yorkshire HX1 2HY (GB)

(54) Power supply device, display apparatus having the same, and power supply method

(57) A display apparatus includes an OLED panel to the OLED panel, and a power supply supplying the
receiving an input of a video signal and a plurality of driv- plurality of driving power levels to the OLED panel unit
ing power levels for RGB colors and displaying animage, and performing individual feedback control for each of
a video signal providing unit providing the video signal the plurality of driving power levels.
230

r-————>"~"~>"~>">""~>""~>"">"">"">"">">7"™77™ J 777777777777777777 a

: Vi

| ¢ D . :

| Lo

1__

: —| |: S :

Vit :

| G L Il Va |

| —| S2 Lm Cox |

| D2 |

| |

[ > |

: V3 i

| |

| Cat |

| |

| |

| |

e JE—

[ FREQUENGY | [CONTROL | [ poo i
| {MODULATION UNIT CORE VB
T T T
P A Y
250 VIDEO
SIGNAL

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 610 843 A2 2

Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] Thisapplication claims priority from Korean Pat-
ent Application No. 10-2011-0144994, filed on December
28, 2011, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference
in its entirety.

BACKGROUND
1. Field

[0002] Apparatuses and methods consistent with ex-
emplary embodiments relate to a power supply device,
adisplay apparatus having the same, and a power supply
method, and more particularly to a power supply device,
adisplay apparatus having the same, and a power supply
method, which can supply a plurality of driving power
levels for RGB colors to an Organic Light Emitting Diode
(OLED) panel and perform feedback control for the plu-
rality of driving powers.

2. Description of the Related Art

[0003] A display apparatus processes and displays
digital or analog video signals received from outside or
various video signals stored in an internal storage device
in the form of compression files of various formats.
[0004] Recently, OLED display apparatuses have
been actively developed. The OLED display apparatus
is a type of flat-panel display, and uses organic light-
emitting diodes. The organic light-emitting diode is a self-
luminous organic material that emits light by itself using
an electroluminescence phenomenon in which fluores-
cent organic compounds emit light in response to current
flow thereto. The OLED display apparatus is made as a
thintype display apparatus, and has a wide viewing angle
and a quick response speed. Further, the OLED display
apparatus has advantageous price competitiveness due
to better picture quality than the LCD in a small-size
screen and a simple manufacturing process.

[0005] However, the OLED display apparatus in the
related art has unnecessary power consumption be-
cause it is driven using only single driving power level.
Specifically, although the sizes of the driving voltage lev-
els required for RGB color channels are different from
one another, the OLED display apparatus in the related
art receives and uses only one driving power level re-
gardless of the channels, and thus it causes unnecessary
power consumption in the channels that do not require
high driving voltage.

SUMMARY

[0006] Exemplary embodiments may address at least
the above problems and/or disadvantages and other dis-
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advantages not described above.

[0007] Accordingly, one or more exemplary embodi-
ments may provide a power supply device, a display ap-
paratus having the same, and a power supply method,
which can perform feed-forward control with respect to
driving powers that are supplied to an OLED panel based
on a video signal provided to the OLED panel.

[0008] Accordingtoan aspectofanexemplary embod-
iment, a display apparatus includes an OLED panel unit
receiving an input of a video signal and a plurality of driv-
ing powers for RGB colors and displaying an image; a
video signal providing unit providing the video signal to
the OLED panel unit; and a power supply unit supplying
the plurality of driving powers to the OLED panel unitand
performing individual feedback control for each of the
plurality of driving powers.

[0009] The OLED panel unit may include a plurality of
pixels arranged that are classified into a plurality of pixel
groups for the RGB colors and arranged in a matrix form,
and the plurality of pixel groups receive separate driving
powers, respectively.

[0010] The power supply unit may include a rectifying
unit rectifying an external AC power; a power factor cor-
rection (PFC) unit making a voltage and current of the
rectified AC power in the same phase and transforming
the AC voltage into a DC voltage; a converter converting
the DC voltage into a plurality of voltages to output the
plurality of voltages through a multi-winding insulation
transformer; a plurality of output units outputting the plu-
rality of driving voltages; a plurality of switching units se-
lectively providing the plurality of voltages of the convert-
er to the plurality of output units; and a power control unit
controlling the plurality of switching units to perform the
feedback control with respect to the plurality of driving
voltages output from the output unit.

[0011] Each of the plurality of switching units may in-
clude a switching element having one end connected to
the converter; an inductor having one end connected to
the other end of the switching element and the other end
connected to one of the plurality of output units; and a
diode having an anode commonly connected to the other
end of the switching element and one end of the inductor
and a cathode grounded.

[0012] The converter is a discrete LLC converter.
[0013] The powersupply unit may performthe feed-for-
ward control with respect to the plurality of driving powers
based on the video signal.

[0014] The power supply unit may predict driving cur-
rent for the RGB colors to be supplied to the OLED panel
unit based on luminance information of the video signal
and perform the feed-forward control with respect to the
plurality of driving powers based on the predicted driving
current.

[0015] Theluminance information includes information
on light emitting levels for the RGB colors of the OLED
panel unit and timing information to which the light emit-
ting levels are applied.

[0016] According to another aspect of an exemplary
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embodiment, a power supply device providing a plurality
of driving powers for RGB colors to an OLED includes a
rectifying unit rectifying an external AC power; a PFC unit
making a voltage and current of the rectified AC power
in the same phase and transforming the AC voltage into
a DC voltage; a converter converting the DC voltage into
a plurality of voltages to output the plurality of voltages
through a multi-winding insulation transformer; a plurality
of output units outputting the plurality of driving voltages;
a plurality of switching units selectively providing the plu-
rality of voltages of the converter to the plurality of output
units; and a power control unit controlling the plurality of
switching units to perform the feedback control with re-
spect to the plurality of driving voltages output from the
output unit.

[0017] Each of the plurality of switching units may in-
clude a switching element having one end connected to
the converter; an inductor having one end connected to
the other end of the switching element and the other end
connected to one of the plurality of output units; and a
diode having an anode commonly connected to the other
end of the switching element and one end of the inductor
and a cathode grounded.

[0018] The converter is a discrete LLC converter.
[0019] The powersupply unit may perform the feed-for-
ward control with respect to the plurality of driving powers
based on the video signal.

[0020] The power supply unit may predict driving cur-
rent for the RGB colors to be supplied to the OLED panel
unit based on luminance information of the video signal
and perform the feed-forward control with respect to the
plurality of driving powers based on the predicted driving
current.

[0021] Theluminanceinformationincludesinformation
on light emitting levels for the RGB colors of the OLED
panel unit and timing information to which the light emit-
ting levels are applied.

[0022] According to another aspect of an exemplary
embodiment, a power supply method of a power supply
device providing a plurality of driving powers for RGB
colors to an OLED includes rectifying an external AC
power; making a voltage and current of the rectified AC
power in the same phase; transforming the AC power of
which the voltage and current have been made in the
same phase into a DC voltage of a preset level; convert-
ing the DC voltage of the preset level into the plurality of
driving powers for the RGB colors; outputting the plurality
of converted driving powers to the OLED panel; and per-
forming a feedback control with respect the plurality of
converted driving powers.

[0023] The converting step may convertthe DC voltage
into the plurality of driving powers having different voltage
levels for the RGB colors.

[0024] The power supply method according to an as-
pect of an exemplary embodiment may further include
performing the feed-forward control with respect to the
plurality of driving powers based on the video signal.
[0025] The step of performing the feed-forward control
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may predict driving current for the RGB colors to be sup-
plied to the OLED panel unit based on luminance infor-
mation of the video signal and perform the feed-forward
control with respect to the plurality of driving powers
based on the predicted driving current.

[0026] Theluminance information includes information
on light emitting levels for the RGB colors of the OLED
panel unit and timing information to which the light emit-
ting levels are applied.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The above and/or other aspects, features and
advantages of the present disclosure will become more
apparent by describing certain exemplary embodiments,
with reference to the accompanying drawings, in which:

FIG. 1 is a block diagram illustrating a display appa-
ratus according to an exemplary embodiment;
FIG.2is ablock diagram illustrating the detailed con-
figuration of a display apparatus according to an ex-
emplary embodiment;

FIG. 3is ablock diagram illustrating the detailed con-
figuration of a power supply device according to an
exemplary embodiment;

FIG. 4 is a diagram illustrating the detailed configu-
ration of a converter and a power controller;

FIG. 5 is a diagram illustrating the detailed configu-
ration of a switching unit;

FIG. 6is a diagramillustrating an example of a video
signal;

FIG. 7 is a diagram illustrating the configuration of
an OLED panel; and

FIG. 8is a flowchartillustrating a power supply meth-
od according to an exemplary embodiment.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0028] Hereinafter, certain exemplary embodiments
are described in greater detail below with reference to
the accompanying drawings.

[0029] In the following description, like drawing refer-
ence numerals are used for the like 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 ex-
emplary embodiments. However, exemplary embodi-
ments can be carried out without those specifically de-
fined matters. Also, well-known functions or construc-
tions are not described in detail since that would obscure
the invention with unnecessary detail.

[0030] FIG. 1is a block diagram illustrating a configu-
ration of a display apparatus according to an exemplary
embodiment.

[0031] ReferringtoFIG. 1, adisplay apparatus 100 ac-
cording to an exemplary embodiment may include an
OLED panel 110, a video signal providing unit 120, and
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a power supply 200.

[0032] The OLED panel 110 receives a video signal
and a plurality of driving powers for RGB colors, and dis-
plays an image. Specifically, the OLED panel 110 may
display the image corresponding to the video signal pro-
vided from the video signal providing unit 120 to be de-
scribed later and the plurality of driving powers supplied
from the power supply 200. For this, the OLED panel 110
may be provided with a plurality of pixels that include
organic light emitting diodes. The detailed configuration
of the OLED panel 110 will be described later with refer-
ence to FIG. 7.

[0033] The video signal providing unit 120 provides the
video signal to the OLED panel 110. Specifically, the vid-
eo signal providing unit 120 supplies video data and/or
various video signals for displaying the video data to the
OLED panel 110. Here, the video signal has a light emit-
ting period for transferring information on light emitting
levels and an addressing period for transferring address
information to which the light emitting period is applied,
and one frame period has one light emitting period and
one addressing period.

[0034] The power supply 200 supplies the plurality of
driving powers to the OLED panel 110, and performs
individual feedback control for each of the plurality of driv-
ing powers. Here, the feedback control means a control
that compares a control amount with a target value and
performs a correction operation to match them. Accord-
ingly, the power supply 200 may perform the feedback
control with respect to the plurality of driving powers using
preset driving voltage values for the RGB colors as target
values and the plurality of output driving voltage values
as the control amounts. The detailed configuration and
operation of the power supply 200 will be described later
with reference to FIGS. 3 to 5.

[0035] A plurality of output lines 260 may provide the
plurality of driving power levels including different voltage
values and/or different current values from the power
supply 200 to the OLED panel 110. The plurality of output
lines 260 may be configured by one cable or a plurality
of cables.

[0036] Hereinafter, the detailed configuration of the
display apparatus 100 will be described with reference
to FIG. 2.

[0037] FIG. 2isablockdiagramillustrating the detailed
configuration of a display apparatus according to an ex-
emplary embodiment.

[0038] Referring to FIG. 2, the display apparatus 100
according to an exemplary embodiment includes an
OLED panel 110, a video signal providing unit 120, a
broadcast receiving unit 130, a signal separation unit
135, an audio/video (A/V) processing unit 140, an audio
outputunit145, a storage 150, a communicationinterface
unit 155, an operation unit 160, a controller 170, and a
power supply 200.

[0039] Since the operations of the OLED panel 110
and the power supply 200 are substantially the same as
those described above, the duplicate description thereof
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will be omitted. In the illustrated example, the power sup-
ply 200 supplies the power only to the OLED panel 110
and the controller 170. However, the power supply 200
can provide the power to all of the elements that require
the power in the display apparatus 100.

[0040] The broadcast receiving unit 130 receives a
broadcasting signal by wire or wirelessly from a broad-
casting station or a satellite, and demodulates the re-
ceived broadcasting signal.

[0041] The signal separation unit 135 separates the
broadcasting signal into a video signal, an audio signal,
and an additional information signal. Then, the signal
separation unit 135 transmits the video signal and the
audio signal to the A/V processing unit 140.

[0042] The A/V processing unit 140 performs signal
processing, such as video decoding, video scaling, audio
decoding, and the like, with respect to the video signal
and the audio signal input received from the broadcast
receiving unit 130 and/or the storage 150. Then, the A/V
processing unit 140 outputs the video signal to the video
signal providing unit 120, and outputs the audio signal to
the audio output unit 145.

[0043] In the case of storing the received video and
audio signals in the storage 150, the A/V processing unit
140 may output the video and audio signals in a com-
pressed form to the storage 150.

[0044] The audio output unit 145 converts the audio
signal output from the A/V processing unit 140 into sound
to output the sound to a speaker (not illustrated) or out-
puts the audio signal to an external device connected
through an external output terminal (not illustrated).
[0045] The video signal providing unit 120 generates
a Graphic User Interface (GUI) to be provided to a user.
Then, the video signal providing unit 120 adds the gen-
erated GUI to an image output from the A/V processing
unit 140. The video signal providing unit 120 also pro-
vides a video signal that corresponds to the image to
which the GUI has been added to the OLED panel 110.
Accordingly, the OLED panel 110 displays various kinds
of information provided by the display apparatus 100 and
the image transferred from the video signal providing unit
120.

[0046] Further, the storage 150 may store video con-
tent. Specifically, the storage 150 may receive the video
content in which video and audio signals have been com-
pressed from the A/V processing unit 140 to store the
video content, and may output the stored video content
to the A/V processing unit 140 under the control of the
controller 170. The storage 150 may be implemented by
a hard disk, a nonvolatile memory, a volatile memory,
and the like.

[0047] The operation unit 160 is implemented by a
touch screen, a touchpad, key buttons, a keypad, and
the like, and provides the user operation of the display
apparatus 100. In this exemplary embodiment, it is ex-
emplified that a control command is input through the
operation unit 160 provided on the display apparatus 100.
However, the operation unit 160 may receive an input of
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the user operation from an external control device (for
example, remote controller).

[0048] The communication interface unit 155isformed
to connect the display apparatus 100 to an external de-
vice (not illustrated), and may be connected to the exter-
nal device through a Local Area Network (LAN), the In-
ternet, or a Universal Serial Bus (USB) port.

[0049] Thecontroller 170 controls the overall operation
of the display apparatus 100. Specifically, the controller
170 may control the video signal providing unit 120 and
the OLED panel 110 so that an image is displayed ac-
cording to the control command input through the oper-
ation unit 160.

[0050] As described above, the display apparatus ac-
cording to this exemplary embodiment supplies separate
driving powers for RGB colors to the OLED panel, per-
forms separate feedback controls with respect to the re-
spective driving powers, and provides adaptive driving
powers to the OLED panel. Accordingly, the power con-
sumption of the display apparatus 100 can be reduced.
[0051] Although it is exemplified that the above-de-
scribed functions are applied to the display apparatus
that receives and displays the broadcast, the power sup-
ply device of an exemplary embodiment may be applied
to any electronic device having the OLED panel.
[0052] Although it is exemplified that the power supply
200is included in the display apparatus 100 as described
above, the function of the power supply 200 may be im-
plemented by a separate device. Hereinafter, a separate
power supply device that performs the same function as
the power supply 200 will be described with reference to
FIG. 3.

[0053] FIG. 3isablockdiagramillustrating the detailed
configuration of a power supply device according to an
exemplary embodiment.

[0054] Referring to FIG. 3, the power supply 200 may
include a rectifier 210, a PFC device 220, a converter
230, a switching unit 240, and a power controller 250.
[0055] Therectifier 210 rectifies an external AC power.
Specifically, the rectifier 210 may be implemented by a
bridge full-wave rectifying circuit.

[0056] ThePFC device 220 makes the voltage and cur-
rent of the rectified AC power in the same phase. Spe-
cifically, the PFC device 220 may make the voltage and
current of the AC power rectified by the rectifier 210 to
be in phase. Then, the PFC device 220 may transform
the AC voltage of which the voltage and current are made
in the same phase into a DC voltage. Although it is ex-
emplified that the PFC device 220 transforms the AC
power into the DC voltage in this exemplary embodiment,
a converter 230 to be described later may perform the
conversion to the DC voltage.

[0057] The converter 230 may convert the DC voltage
into a plurality of voltages to output the plurality of volt-
ages through a multi-winding insulation transformer. On
the other hand, the converter 230 may transform the AC
power in which the voltage and current are made in the
same phase. Specifically, the converter 230 may be im-
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plemented by a discrete LLC converter that is a resonant
converter, and the detailed configuration of the discrete
LLC converter will be described later with reference to
FIG. 4.

[0058] The switching unit 240 selectively provides the
transformed DC voltage to the plurality of output termi-
nals 270, 272, 274. Specifically, the switching unit 240
may be implemented by a plurality of resonant synchro-
nous switching devices, which will be described later with
reference to FIG. 5.

[0059] The power controller 250 controls the switching
unit 240 so that the feedback control is performed with
respect to the plurality of driving voltage values output
from the plurality of output terminals 270, 272, 274. Spe-
cifically, because the power supply 200 provides large
current to the OLED panel, the voltage at an input termi-
nal of the OLED panel may be lower than the driving
voltage output from the switching unit 240. That is, the
driving voltage may be dropped by the cable, and the
power controller 250 may perform the feedback control
with respect to the respective driving voltages of the plu-
rality of driving powers output from the plurality of output
terminals 270, 272, 274.

[0060] Then, the power controller 250 may control the
converter 230 to perform the feed-forward control with
respect to the driving powers output from the plurality of
output terminals 270, 272, 274 based on the video signal.
Here, the feed-forward control is a control method that
predicts in advance the change of the control amount
due to disturbance and performs the control operation
corresponding to this to make a quick response. In this
exemplary embodiment, the driving current for the RGB
colors for the OLED panel 110 is predicted on the basis
of the video signal provided to the OLED panel 110, and
the plurality of driving powers supplied to the OLED panel
110 are controlled on the basis of the predicted driving
current for the RGB colors.

[0061] Accordingly, the power controller 250 may pre-
dict the driving current for the RGB colors to be supplied
to the OLED panel based on the luminance information
of the input video signal, and control the converter 230
based on the predicted driving current for the RGB colors.
Here, the luminance information includes information on
the light emitting levels for the RGB colors of the OLED
panel and timing information to which the light emitting
levels are applied. Accordingly, the power supply 200
may output the plurality of driving powers that correspond
to the luminance information for the RGB colors in the
timing that corresponds to the luminance information us-
ing a lookup table which stores a plurality of driving cur-
rentvalues that correspond to the plurality of light emitting
levels of the OLED panel. This feed-forward control may
be performed simultaneously with the above-described
feedback control.

[0062] Although it is exemplified that the video signal
itself that is provided to the OLED panel 110 is received
and used in this exemplary embodiment, it is also possi-
ble to receive and use only information required during
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the feed-forward control (for example, luminance infor-
mation or predicted driving current values) in implemen-
tation.

[0063] FIG. 4 is adiagram illustrating the detailed con-
figuration of a converter and a power controller of FIG. 3.
[0064] Referring to FIG. 4, the converter 230 is a dis-
crete LLC converter that is a resonant converter. Specif-
ically, the converter 230 may be implemented by an LLC
half-bridge resonant converter that uses leakage induct-
ance as resonant inductor using a separation type trans-
former bobbin. Although it is exemplified that the con-
verter 230 is implemented using the LLC half-bridge res-
onant converter in this exemplary embodiment, the con-
verter 230 may be implemented in a form that uses other
LLC converters.

[0065] The power controller 250 may include an ana-
log-to-digital converter (ADC) 251, a control core 253,
and a frequency modulation unit 255.

[0066] The ADC 251 may detect the plurality of driving
powers. Specifically, the ADC 251 detects voltage values
of the plurality of driving powers output from the switching
unit 240, and may provide the detected voltage values
of the plurality of driving powers to the control core 253
as digital values.

[0067] The control core 253 may perform feedback
control and feed-forward control with respect to the plu-
rality of driving powers output from the power supply 200.
Specifically, the control core 253 may perform operations
for the feedback control and the feed-forward control with
respect to the plurality of driving powers based on the
digital voltage values of the driving powers provided from
the ADC 251 and the video signal provided from the video
signal providing unit 120.

[0068] The frequency modulation unit 255 may modu-
late the control signal based on the result of the operation
into a frequency signal, and may provide the modulated
control signal to the converter 230 and the switching unit
240.

[0069] FIG. 5is adiagram illustrating the detailed con-
figuration of a switching unit of FIG. 3.

[0070] Referring to FIG. 5, the switching unit 240 in-
cludes a plurality of resonant synchronous switching de-
vices 241, 242, and 243.

[0071] The resonant synchronous switching devices
241, 242, and 243 selectively provide the power gener-
ated by the converter 240 to the output terminals 270,
272, 274 under the control of the power controller 250.
Specifically, each of the resonant synchronous switching
devices 241, 242, and 243 may include a switching ele-
ment, an inductor, and a diode.

[0072] Each ofthe switching elements SW1, SW2, and
SW3 has one end connected to an output terminal of the
converter 230 and the other end commonly connected
to an anode of a diode D5, D6, or D7 and one end of an
inductor L1, L2, or L3.

[0073] Eachofthe diodesD5, D6, and D7 hasananode
commonly connected to the other end of the switching
element SW1, SW2, or SW3 and one end of the inductor
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L1, L2, or L3 and a cathode connected to ground.
[0074] Each of inductors L1, L2 and L3 has one end
commonly connected to the other end of the switching
element SW1, SW2, or SW3 and an anode of the diode
D5, D6, or D7 and the other end connected to the output
terminal 270, 272, or 274 that output the driving power.
[0075] As described above, the switching unit 240 ac-
cording to this exemplary embodiment can output the
plurality of driving powers without employing a separate
multi-channel buck converter because that it uses the
plurality of resonant synchronous switching devices. Fur-
ther, because the switching unit 240 does not use the
multi-channel buck converter, the volume of the power
supply device can be reduced and thus the manufactur-
ing cost can be saved.

[0076] FIG. 6 is a diagram illustrating an example of a
video signal.
[0077] ReferringtoFIG.6, the video signal has a preset

video frame period, and the video frame period has a
light emitting period in which the OLED panel emits light
and an addressing period in which light emission is not
performed. Further, different OLED light emitting level
adjustment voltage values are provided for the respective
light emitting periods.

[0078] Accordingly, in this exemplary embodiment, the
feed-forward control is performed using OLED light emit-
ting level adjustment voltage value information in the light
emitting period and information on the light emitting pe-
riod to which the corresponding adjustment voltage value
is applied (that is, timing information). Specifically, the
converter 230 may be controlled so that, in the first frame,
the driving current to be provided to the OLED panel is
predicted on the basis of an average light emitting level
voltage required for the RGB color channels, and the DC
voltage corresponding to the predicted driving current is
generated.

[0079] FIG. 7is adiagram illustrating the configuration
of an OLED panel of FIGS. 1 and 2.

[0080] Referringto FIG. 7, the OLED panel includes a
plurality of pixels which are classified into a plurality of
pixel groups for the RGB colors and are arranged in a
matrix form. Here, the plurality of pixel groups may in-
clude an R pixel group, a G pixel group, and a B pixel
group. The respective pixel groups receive different driv-
ing voltage values and/or different current values.
[0081] Although it is exemplified that the pixels are
classified into three pixel groups in this exemplary em-
bodiment, it is also possible to classify the pixels of the
OLED panel into two or four or more pixel groups. For
example, in the case where the OLED panel is classified
into RGBW (red, green, blue, white) pixel groups, the
power supply 200 may be implemented to provide four
driving powers to the OLED panel.

[0082] FIG. 8 is a flowchart illustrating a power supply
method according to an exemplary embodiment.

[0083] Referring to FIG. 8, an external AC power is
rectified (S810). Specifically, the external AC power may
be rectified using a bridge full-wave rectifying circuit.
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[0084] Then, a voltage and current of the rectified AC
power are made to be in the same phase (S820). Spe-
cifically, the voltage and current of the rectified AC power
may be made in the same phase using the PFC circuit.
[0085] Then, the AC power of which the voltage and
current have been made in the same phase is trans-
formed into a DC voltage of a preset level (S830). Spe-
cifically, the AC power may be converted into the DC
voltage of the preset level using the discrete LLC con-
verter.

[0086] Then, the DC voltage of the preset level is con-
verted into a plurality of driving power levels (S840). Spe-
cifically, the transformed DC voltage may be converted
into a plurality of driving power levels for the RGB colors.
[0087] Then, the plurality of converted driving power
levels may be output to the OLED panel (S850).

[0088] Then, a feedback control may be performed
with respect to the plurality of converted driving powers
(S860). On the other hand, driving current values for the
RGB colors supplied to the OLED panel may be predicted
based on luminance information of the input video signal
and a feed-forward control is performed based on the
predicted driving current values (S870).

[0089] Accordingly, the power supply method accord-
ing to this exemplary embodiment supplies separate driv-
ing powers for RGB colors to the OLED panel, performs
separate feedback controls with respectto the respective
driving powers, and adaptively provides driving powers
to the OLED panel. Accordingly, the power consumption
of the display apparatus 100 can be reduced. The power
supply method illustrated in FIG. 8 may be executed by
the display apparatus having the configuration illustrated
in FIG. 1 or the power supply device having the config-
uration illustrated in FIG. 3. Further, the power supply
method may be executed by other display apparatuses
or power supply devices having other configurations.
[0090] The foregoing exemplary embodiments and ad-
vantages are merely exemplary and are not to be con-
strued as limiting. The present teaching can be readily
applied to other types of apparatuses. Also, the descrip-
tion of the exemplary embodiments is intended to be il-
lustrative, and not to limit the scope of the claims, and
many alternatives, modifications, and variations will be
apparent to those skilled in the art.

Claims
1. A display apparatus comprising:

an OLED (Organic Light Emitting Diode) panel
unit receiving an input of a video signal and a
plurality of driving power levels for RGB colors
and displaying an image;

a video signal providing unit providing the video
signal to the OLED panel unit; and

a power supply unit supplying the plurality of
driving power levels to the OLED panel unit and
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performing individual feedback control for each
of the plurality of driving power levels.

2. Thedisplay apparatus as claimed in claim 1, wherein
the OLED panel unitincludes a plurality of pixels that
are classified into a plurality of pixel groups for the
RGB colors and arranged in a matrix form, and
the plurality of pixel groups receives separate driving
power levels, respectively.

3. The display apparatus as claimed in claim 1 or 2,
wherein the power supply unit comprises:

a rectifying unit rectifying an external AC power;
a power factor correction (PFC) unit making volt-
age and current of the rectified AC power to be
in the same phase and transforming the AC volt-
age into a DC voltage;

a converter converting the DC voltage into a plu-
rality of voltages to output the plurality of voltag-
es through a multi-winding insulation transform-
er;

a plurality of output terminals outputting the plu-
rality of voltages;

a plurality of switching units selectively providing
the plurality of voltages of the converter to the
plurality of output terminals; and

a power control unit controlling the plurality of
switching units to perform the feedback control
with respect to the plurality of voltages output
from the output unit.

4. Thedisplay apparatus as claimed in claim 3, wherein
each of the plurality of switching units comprises:

a switching element having one end connected
to the converter;

an inductor having a first end connected to other
end of the switching element and a second end
connected to one of the plurality of output termi-
nals; and

a diode having an anode commonly connected
to the other end of the switching element and
the first end of the inductor and a cathode
grounded.

5. The display apparatus as claimed in claim 3 or 4,
wherein the converter is a discrete LLC converter.

6. The display apparatus as claimed in any one of
claims 1to 5, wherein the power supply unit performs
the feed-forward control with respect to the plurality
of driving power levels based on the video signal.

7. Thedisplay apparatus as claimed in claim 6, wherein
the power supply unit predicts driving current for the
RGB colors to be supplied to the OLED panel unit
based on luminance information of the video signal
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and performs the feed-forward control with respect
to the plurality of driving power levels based on the
predicted driving current.

The display apparatus as claimed in claim 7, wherein
the luminance information includes information on
light emitting levels for the RGB colors of the OLED
panel unit and timing information to which the light
emitting levels are applied.

A power supply device providing a plurality of driving
power levels for RGB colors to an OLED (Organic
Light Emitting Diode), the power supply device com-
prising:

a rectifying unit rectifying an external AC power;
a PFC unit making voltage and current of the
rectified AC power to be in the same phase and
transforming the AC voltage into a DC voltage;
aconverter converting the DC voltage into a plu-
rality of voltages to output the plurality of voltag-
es through a multi-winding insulation transform-
er;

a plurality of output terminals outputting the plu-
rality of voltages;

aplurality of switching units selectively providing
the plurality of voltages of the converter to the
plurality of output terminals; and

a power control unit controlling the plurality of
switching units to perform the feedback control
with respect to the plurality of voltages output
from the output unit.

10. The power supply device as claimed in claim 9,

wherein each of the plurality of switching units com-
prises:

a switching element having one end connected
to the converter;

aninductor having a first end connected to other
end of the switching element and a second end
connected to one of the plurality of output termi-
nals; and

a diode having an anode commonly connected
to the other end of the switching element and
the first end of the inductor and a cathode
grounded.

11. A power supply method of a power supply device

providing a plurality of driving power levels for RGB
colors to an OLED (Organic Light Emitting Diode),
the method comprising:

rectifying an external AC power;
making voltage and current of the rectified AC
power to be in the same phase;
transforming the AC power of which the voltage
and current have been made in the same phase
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12.

13.

14.

15.

into a DC voltage of a preset level;

converting the DC voltage of the presetlevel into
the plurality of driving power levels for the RGB
colors;

outputting the plurality of converted driving pow-
er levels to the OLED panel; and

performing a feedback control with respect the
plurality of converted driving power levels.

The power supply method as claimed in claim 11,
wherein the converting step converts the DC voltage
into the plurality of driving power levels having dif-
ferent voltage levels for the RGB colors.

The power supply method as claimed in claim 11 or
12, further comprising performing the feed-forward
control with respect to the plurality of driving power
levels based on the video signal.

The power supply method as claimed in claim 13,
wherein the step of performing the feed-forward con-
trol predicts driving current for the RGB colors to be
supplied to the OLED panel unit based on luminance
information of the video signal and performs the
feed-forward control with respect to the plurality of
driving power levels based on the predicted driving
current.

The power supply method as claimed in claim 14,
wherein the luminance information includes informa-
tion on light emitting levels for the RGB colors of the
OLED panel unit and timing information to which the
light emitting levels are applied.
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