EP 3 462 438 A2

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 462 438 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
03.04.2019 Bulletin 2019/14

(21) Application number: 18196499.0

(22) Date of filing: 25.09.2018

(51) IntCl.:
GO09G 3/3233(2016.01)

(84) Designated Contracting States:
AL AT BEBG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 29.09.2017 KR 20170127703

(71) Applicant: LG Electronics Inc.
Yeongdeungpo-gu
Seoul 07336 (KR)

(72) Inventor: Song, Woojung
07336 Seoul (KR)

(74) Representative: Katérle, Axel
Wuesthoff & Wuesthoff
Patentanwilte PartG mbB
SchweigerstraBe 2
81541 Miinchen (DE)

(54) ORGANIC LIGHT EMITTING DIODE DISPLAY DEVICE AND METHOD FOR OPERATING THE

SAME
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Description
BACKGROUND

[0001] The present invention relates to a display de-
vice, and more particularly, to an organic light emitting
diode (OLED) display device having pixels each config-
ured by an OLED, and a method for operating the same.
[0002] Recently, as the use of various smart devices
and high-resolution large screens as well as televisions
has increased, the types of display devices have been
diversified. In particular, a variety of flat panel displays
(FPDs) have been developed which can further reduce
the weight and volume than a so-called cathode ray tube
(CRT). Specifically, flat panel displays, such as liquid
crystal displays (LCDs), thin film transistor-liquid crystal
displays (TFT-LCDs), plasma display panels (PDPs),
and electroluminescence devices have attracted atten-
tion.

[0003] The electroluminescence devices may be clas-
sified into an inorganic light emitting diode and an organic
light emitting diode (OLED) according to a material of an
emitting layer. The OLED is a self-luminous organic ma-
terial that emits light by itself by using an electrolumines-
cence phenomenon that light is emitted when a current
flows through a fluorescent organic compound. The
OLED can be driven at a low voltage and can be made
light and thin. Additionally, since each device is a lumi-
nous type that emits light, light is adjusted by changing
a current flowing through each device. Thus, a backlight
is not required. An OLED display device implemented
with such OLEDs has advantages such as a fast re-
sponse time, high image quality, high luminescent effi-
ciency, an ultra-thin structure, and a wide viewing angle.
[0004] Due to the above advantages, the prospect of
the OLED display device is bright, and the demand for
the OLED display device is increasing.

[0005] Onthe other hand, when the power ofthe OLED
display device is turned off, the supply of power to a dis-
play unitincluding an OLED element may be interrupted.
Even when the supply of power is interrupted, a voltage
may be generated between a power supply unit and a
display unit by residual current, and the voltage may be
lowered with the passage of time by a discharge phe-
nomenon. The OLED element provided in the display
device may emit light when a voltage of a predetermined
level (for example, about 5 V) or more is supplied thereto.
That is, if the power of the display device is turned on
again before the voltage between the power supply unit
and the display unit is sufficiently discharged, noise or
afterimage may be generated by the light emission of the
OLED element.

[0006] Inorderto solve this problem, the display device
may drive the display unit by turning on power after the
voltage between the power supply unit and the display
unit is sufficiently discharged to a predetermined value
or less. However, in this case, since the time when the
power of the display device is turned on may be delayed,

10

15

20

25

30

35

40

45

50

55

a user may feelinconvenience in using the display device
and may not be satisfied with the performance of the
product.

SUMMARY

[0007] Embodiments provide an organic light emitting
diode display device that improves a discharge speed of
a display driving voltage applied to a display unit when
power is turned off, thereby shortening a power-on time
when a power-on command is inputted immediately after
the power is turned off.

[0008] Embodiments also provide an organic light
emitting diode display device capable of preventing un-
necessary power consumption caused by a discharge
unit while the power is turned on and the device is driven.
[0009] In one embodiment, an organic light emitting
diode display device includes: a display unit including
pixels each configured by an organic light emitting diode;
apower supply unit configured to supply power for driving
the display unit; a discharge unit connected to the display
unit and configured to perform a discharge operation on
a display driving voltage applied to the display unit; and
a discharge control unit configured to control enabling
and disabling of the discharge unit based on a power
state of the organic light emitting diode display device.
[0010] The discharge unit may be disabled while the
power of the organic light emitting diode display device
is turned on, and the discharge control unit may enable
the discharge unit when the power of the organic light
emitting diode display device is turned off.

[0011] The discharge unit may include: a discharge
load connected to the display unit; and a first switch con-
nected between the discharge load and a ground termi-
nal.

[0012] The discharge control unit may include a sec-
ond switch having one end connected between the power
supply unit and the first switch, and another end connect-
ed to the ground terminal.

[0013] When the second switch is turned off, the dis-
charge control unit may apply a discharge signal to the
first switch based on an input voltage applied from an
input voltage source, the first switch may be turned on in
response to the applied discharge signal, and the display
driving voltage may be discharged by the discharge load.

[0014] Theinputvoltage source may be the power sup-
ply unit.
[0015] The input voltage source may be a capacitor

connected to the power supply unit. As the power of the
organic light emitting diode display unit is turned off, the
second switch may be turned off, and the discharge con-
trol unit may apply the discharge signal to the first switch
based on a voltage charged to the capacitor.

[0016] The organic light emitting diode display device
may further include a controller configured to apply a driv-
ing signal for driving the display unit, wherein the second
switch may be turned on when the driving signal is ap-
plied, and may be turned off when the driving signal is
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not applied.

[0017] Thedischarge unit may furtherinclude a switch-
ing stabilization circuit provided between the discharge
control unit and the first switch.

[0018] The discharge control unit may further include
a voltage drop unit connected to the input voltage source
and configured to drop the input voltage.

[0019] The discharge load may include a plurality of
resistors connected in parallel.

[0020] When a screen size of the display unit is a first
size, a total resistance value of the discharge load may
be a first resistance value, and when the screen size of
the display unit is a second size larger than the first size,
the total resistance value of the discharge load may be
a second resistance value smaller than the first resist-
ance value.

[0021] When a screen size of the display unit is a first
size, the discharge load may include a first number of
resistors, and when the screen size of the display unit is
a second size larger than the first size, the discharge load
may include a second number of resistors, the second
number being larger than the first number.

[0022] The first switch may be implemented by a field
effect transistor (FET).

[0023] In another embodiment, a method of operating
an organic light emitting diode display apparatus in-
cludes: turning off power of the organic light emitting di-
ode display device; enabling, by a discharge control unit
includedin the organiclight emitting diode display device,
adischarge unit connected to a display unit of the organic
light emitting diode display device; and performing, by
the discharge unit, a discharge operation on a display
driving voltage applied to the display unit.

[0024] The details of one or more embodiments are
set forth in the accompanying drawings and the descrip-
tion below. Other features will be apparent from the de-
scription and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

Fig. 1 is a block diagram illustrating a configuration
of a display device according to an embodiment of
the present invention.

Fig. 2 is a block diagram illustrating a remote control
device according to an embodiment of the present
invention.

Fig. 3 is a view illustrating an actual configuration of
aremote control device according to an embodiment
of the present invention.

Fig. 4 is a view of utilizing a remote control device
according to an embodiment of the present inven-
tion.

Fig. 5 is a view for describing a driving principle of
an OLED included in an OLED display device ac-
cording to the present invention.

Fig. 6 is an equivalent circuit diagram of a pixel to
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which the OLED of Fig. 5 is connected, according to
an embodiment of the present invention.

Fig. 7 is a schematic block diagram of an OLED dis-
play device including a discharge unit and a dis-
charge control unit, according to an embodiment of
the present invention.

Fig. 8 is a block diagram illustrating a configuration
of the discharge unit of Fig. 7.

Fig. 9is a circuit diagram of the discharge unit of Fig.
7 according to an embodiment of the present inven-
tion.

Fig. 10 is a circuit diagram of the discharge control
unit of Fig. 7 according to an embodiment of the
present invention.

Fig. 11 is a flowchart of a method of discharging with
respect to a display supply voltage, which is per-
formed when the power of an OLED display device
is turned off, according to an embodiment of the
present invention.

Figs. 12 and 13 are views illustrating operations of
adischarge control unitand a discharge unit, accord-
ing to the embodiment illustrated in Fig. 11.

Fig. 14 is a flowchart for describing an operation
when the power of the OLED display device is turned
on.

Figs. 15 and 16 are views illustrating operations of
adischarge control unitand a discharge unit, accord-
ing to the embodiment illustrated in Fig. 14.

Fig. 17 is a timing diagram illustrating related signals
and a change in a state of a display driving voltage
when the power of the OLED display device is turned
off and on, according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0026] Hereinafter, embodiments relating to the
present invention will be described in detail with refer-
ence to the accompanying drawings. The suffixes "mod-
ule" and "unit" for components used in the description
below are assigned or mixed in consideration of easiness
in writing the specification and do not have distinctive
meanings or roles by themselves.

[0027] A display device according to an embodiment
of the present invention, for example, as an intelligent
display device that adds a computer supporting function
to a broadcast receiving function, can have an easy-to-
use interface such as a writing input device, a touch
screen, or a spatial remote control device as an internet
function is added while fulfilling the broadcast receiving
function. Then, with the support of a wired or wireless
internet function, it is possible to perform an e-mail, web
browsing, banking, or game function in access to internet
and computers. In order for such various functions,
standardized general purpose OS can be used.

[0028] Accordingly, since various applications are
freely added or deleted on a general purpose OS kernel,
a display device described in this present invention, for
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example, can perform various user-friendly functions.
The display device, in more detail, can be network TV,
HBBTV, smart TV, LED TV, OLED TV, and so on and in
some cases, can be applied to a smartphone.

[0029] Fig. 1 is a block diagram illustrating a configu-
ration of a display device according to an embodiment
of the present invention.

[0030] Referring to Fig. 1, the display device 100 may
include a broadcast reception unit 130, an external de-
vice interface unit 135, a memory 140, a user input inter-
face unit 150, a controller 170, a short-range communi-
cation unit 173, a display unit 180, an audio output unit
185, and a power supply unit 190.

[0031] The broadcast reception unit 130 may include
a tuner 131, a demodulation unit 132, and a network in-
terface unit 133.

[0032] The tuner 131 may select a specific broadcast
channel according to a channel selection command. The
tuner 131 may receive broadcast signals for the selected
specific broadcast channel.

[0033] The demodulation unit 132 may divide the re-
ceived broadcast signals into video signals, audio sig-
nals, and broadcast program related data signals and
restore the divided video signals, audio signals, and data
signals to an output available form.

[0034] The external device interface unit 135 may re-
ceive an application or an application list of an adjacent
external device and transfer the application or the appli-
cation list to the controller 170 or the memory 140.
[0035] The external device interface unit 135 may pro-
vide a connection path between the display device 100
and the external device. The external device interface
unit 135 may receive animage and/or an audio outputted
from the external device and transfers the image and/or
the audio to the controller 170. The external device con-
nectable to the external device interface unit 135 may be
one of a set-top box, a Blu-ray player, a DVD player, a
game console, a sound bar, a smartphone, a PC, a USB
memory, and a home theater system.

[0036] The network interface unit 133 may provide an
interface for connecting the display device 100 to a
wired/wireless network including an Internet network.
The network interface unit 133 may transmit or receive
data to or from another user or another electronic device
through an accessed network or another network linked
to the accessed network.

[0037] Additionally, the network interface unit 133 may
transmit a part of content data storedin the display device
100 to a user or an electronic device selected from other
users or other electronic devices preregistered in the dis-
play device 100.

[0038] The network interface unit 133 may access a
predetermined webpage through the accessed network
or another network linked to the accessed network. That
is, the network interface unit 133 may access the prede-
termined webpage through the network and transmit or
receive data to or from a corresponding server.

[0039] Thenetworkinterface unit 133 mayreceive con-
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tent or data provided by a content provider or a network
operator. That is, the network interface unit 133 may re-
ceive content (e.g., movies, advertisements, games,
VOD, broadcast signals, etc.) and content-related infor-
mation provided from the content provider or the network
operator through the network.

[0040] Additionally, the network interface unit 133 may
receive update information and update files of firmware
provided by the network operator and may transmit data
tothe Internet or contentprovider orthe network operator.
[0041] The network interface unit 133 may select and
receive a desired application among applications, which
are open to the public, through the network.

[0042] The memory 140 may store a program for signal
processing and control in the controller 170 and may
store signal-processed image, voice, or data signals.
[0043] Additionally, the memory 140 may perform a
function for temporarily storing image, voice, or data sig-
nals inputted from the external device interface unit 135
or the network interface unit 133 and may store informa-
tion on a predetermined image through a channel mem-
ory function.

[0044] The memory 140 may store an application or
an application list inputted from the external device inter-
face unit 135 or the network interface unit 133.

[0045] The display device 100 may reproduce content
files (e.g., moving image files, stillimage files, musicfiles,
document files, application files, etc.) stored in the mem-
ory 140 so as to provide the content files to the user.
[0046] The user input interface unit 150 may transfer
signals inputted by the user to the controller 170 or may
transfer signals from the controller 170 to the user. For
example, the user input interface unit 150 may receive
and process control signals such as power on/off, chan-
nel selection, or screen setup from the remote control
device 200 or may transmit control signals from the con-
troller 170 to a remote control device 200, according to
various communication methods such as Bluetooth, Ultra
Wideband (WB), ZigBee, Radio Frequency (RF) commu-
nication scheme, or infrared (IR) communication
scheme.

[0047] Additionally, the user input interface unit 150
may transfer, to the controller 170, control signals input-
ted from local keys (not shown) such as a power key, a
channel key, a volume key, and a setting key.

[0048] Image signals that are image-processed by the
controller 170 may be inputted to the display unit 180 and
displayed as an image corresponding to the image sig-
nals. Additionally, image signals that are image-proc-
essed by the controller 170 may be inputted to an external
output device through the external device interface unit
135.

[0049] Voice signals that are processed by the control-
ler 170 may be outputted as audio to the audio output
unit 185. Additionally, image signals that are processed
by the controller 170 may be inputted to an external out-
put device through the external device interface unit 135.
[0050] In addition, the controller 170 may control an
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overall operation of the display device 100.

[0051] Additionally, the controller 170 may control the
display device 100 by a user command inputted through
the user input interface unit 150 or an internal program
and may connect to the network to download an appli-
cation or an application list desired by the user into the
display device 100.

[0052] The controller 170 may output channel informa-
tion selected by the user through the display unit 180 or
the audio output unit 185 together with the processed
image or voice signals.

[0053] Additionally, the controller 170 may output the
image signal or the voice signal, which is inputted from
the external device (e.g., a camera or a camcorder)
through the external device interface unit 135, to the dis-
play unit 180 or the audio output unit 185 according to
an external device image reproduction command re-
ceived through the user input interface unit 150.

[0054] On the other hand, the controller 170 may con-
trol the display unit 180 to display images. For example,
the controller 170 may control the display unit 180 to dis-
play broadcast images inputted through the tuner 131,
external input images inputted through the external de-
vice interface unit 135, images inputted through the net-
work interface unit, or images stored in the memory 140.
In this case, an image displayed on the display unit 180
may be a stillimage or video, and may be a 2D image or
a 3D image.

[0055] Additionally, the controller 170 may perform
control to reproduce content stored in the display device
100, received broadcast content, or external input con-
tent inputted from the outside. The content may be var-
ious types, such as a broadcast image, an external input
image, an audio file, a still image, a connected web
screen, a document file, and the like

[0056] The short-range communication unit 173 may
perform a wired or wireless communication with an ex-
ternal device. The short-range communication unit 173
may perform short-range communication with an exter-
nal device. To this end, the short-range communication
unit 173 can support short-range communication by us-
ing at least one of Bluetooth™, Radio Frequency ldenti-
fication (RFID), Infrared Data Association (IrDA), Ultra
Wideband (UWB), ZigBee, Near Field Communication
(NFC), Wireless-Fidelity (Wi-Fi), Wi-Fi Direct, and Wire-
less Universal Serial Bus (USB) technologies. The short-
range communication unit 173 may support wireless
communication between the display device 100 and a
wireless communication system, between the display de-
vice 100 and another display device 100, or between
networks including the display device 100 and another
display device 100 (or an external server) through wire-
less area networks. The wireless area networks may be
wireless personal area networks.

[0057] Herein, the other display device 100 may be a
mobile terminal such as a wearable device (for example,
a smart watch, a smart glass, and a head mounted dis-
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[0058] (HMD)) or a smartphone, which is capable of
exchanging data (or interworking) with the display device
100. The short-range communication unit 173 can detect
(or recognize) a communicable wearable device around
the display device 100. Furthermore, if the detected
wearable device is a device authenticated to communi-
cate with the display device 100 according to the present
invention, the controller 170 may transmit at least part of
data processed by the display device 100 to the wearable
device through the short-range communication unit 173.
Accordingly, a user of the wearable device may use the
data processed by the display device 100 through the
wearable device.

[0059] The display unit 180 may generate a driving sig-
nal by converting an image signal, a data signal, or an
OSD signal, which is processed by the controller 170, or
an image signal or a data signal, which is received by
the external device interface unit 135, into R, G, and B
signals.

[0060] On the other hand, the display device 100
shown in Fig. 1 is merely one embodiment of the present
invention, and some of the illustrated elements may be
integrated, added, or omitted according to the specifica-
tion of the display device 100 to be actually implemented.
[0061] Thatis, if necessary, two or more elements may
be integrated into one element, or one element may be
divided into two or more elements. Additionally, the func-
tion performed by each block is provided for describing
the embodiments of the present disclosure, and a specific
operation or device thereof does not limit the scope of
the present disclosure.

[0062] According to another embodiment of the
presentinvention, the display device 100 may notinclude
the tuner 131 and the demodulation unit 132, unlike that
shown in Fig. 1, and may receive an image through the
network interface unit 133 or the external device interface
unit 135 and reproduce the received image.

[0063] For example, the display device 100 may be
divided into an image processing device such as a set-
top box for receiving a broadcast signal or content pro-
vided by various network services, and a content repro-
duction device for reproducing content inputted from the
image processing device.

[0064] In this case, an operating method of the display
device according to an embodiment of the presentinven-
tion, which will be described below, may be performed
by the display device 100 described above with reference
to Fig. 1, or may be performed by any one of the image
processing device such as the set-top box and the con-
tent reproduction device including the display unit 180
and the audio output unit 185.

[0065] Next, the remote control device according to an
embodiment of the present invention will be described
with reference to Figs. 2 and 3.

[0066] Fig. 2 is a block diagram of the remote control
device 200 according to an embodiment of the present
invention, and Fig. 3 illustrates an actual configuration
example of the remote control device 200 according to
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an embodiment of the present disclosure.

[0067] First, referring to Fig. 2, the remote control de-
vice 200 may include a fingerprint recognition unit 210,
awireless communication unit 220, a user input unit 230,
a sensor unit 240, an output unit 250, a power supply
unit 260, a memory 270, a controller 280, and a voice
acquisition unit 290.

[0068] Referring to Fig. 2, the wireless communication
unit 220 transmits and receives a signal to and from any
one of the display devices according to the aforemen-
tioned embodiments of the present invention.

[0069] The remote control device 200 may include an
RF module 221 configured to transmit and receive a sig-
nal to and from the display device 100 according to an
RF communication standard, and an IR module 223 con-
figured to transmit and receive a signal to and from the
display device 100 according to an IR communication
standard. Additionally, the remote control device 200
may include a Bluetooth module 225 configured to trans-
mit and receive a signal to and from the display device
100 according to a Bluetooth communication standard.
Additionally, the remote control device 200 may include
a Near Field Communication (NFC) module 227 config-
ured to transmit and receive a signal to and from the
display device 100 according to an NFC communication
standard, and a Wireless LAN (WLAN) module 229 con-
figured to transmit and receive a signal to and from the
display device 100 according to a WLAN communication
standard.

[0070] Additionally, the remote control device 200 may
transmit signals containing information on a movement
of the remote control device 200 to the display device
100 through the wireless communication unit 220.
[0071] On the other hand, the remote control device
200 may receive a signal transmitted by the display de-
vice 100 through the RF module 221 and, if necessary,
may transmit a command for power on/off, channel
change, volume change, or the like to the display device
100 through the IR module 223.

[0072] The user input unit 230 may include a keypad,
a button, a touch pad, or a touch screen. The user may
operate the user input unit 230 to input a command as-
sociated with the display device 100 to the remote control
device 200. When the user input unit 230 includes a hard
key button, the user may push the hard key button to
input a command associated with the display device 100
to the remote control device 200. This will be described
below with reference to Fig. 3.

[0073] Referring to Fig. 3, the remote control device
200 may include a plurality of buttons. The plurality of
buttons may include a fingerprint recognition button 212,
a power button 231, a home button 232, a live button
233, an external input button 234, a volume control button
235, a voice recognition button 236, a channel change
button 237, a check button 238, and a back button 239.
[0074] The fingerprint recognition button 212 may be
a button for recognizing a user’s fingerprint. According
to an embodiment, the fingerprint recognition button 212
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may perform a push operation and receive a push oper-
ation and a fingerprint recognition operation. The power
button 231 may be a button for turning on or off the power
of the display device 100. The home button 232 may be
abutton for moving to a home screen of the display device
100. The live button 233 may be a button for displaying
a broadcast program in real time. The external input but-
ton 234 may be a button for receiving an external input
connected to the display device 100. The volume control
button 235 may be a button for adjusting a volume out-
putted from the display device 100. The voice recognition
button 236 may be a button for receiving a voice of a user
and recognizing the received voice. The channel change
button 237 may be a button for receiving a broadcast
signal of a specific broadcast channel. The check button
238 may be a button for selecting a specific function, and
the back button 239 may be a button for returning to a
previous screen.

[0075] Again, Fig. 2 is described.

[0076] If the user input unit 230 includes a touch
screen, a user can touch a soft key of the touch screen
to input a command associated with the display device
100 to the remote control device 200. Additionally, the
user input unit 230 may include various types of input
units operated by a user, for example, a scroll key or a
jog key, and this embodiment does not limit the scope of
the present invention.

[0077] The sensor unit 240 may include a gyro sensor
241 or an acceleration sensor 243, and the gyro sensor
241 may sense information on the movement of the re-
mote control device 200.

[0078] For example, the gyro sensor 241 may sense
information on the operation of the remote control device
200 on the basis of x, y, and z axes, and the acceleration
sensor 243 may sense information on amovement speed
of the remote control device 200. Moreover, the remote
control device 200 may further include a distance meas-
urement sensor and sense a distance from the remote
control device 200 to the display unit 180 of the display
device 100.

[0079] The output unit 250 may output image or voice
signals in response to operation of the user input unit 230
or image or voice signals corresponding to signals trans-
mitted from the display device 100. A user can recognize
whether the user input unit 230 is operated or the display
device 100 is controlled through the output unit 250.
[0080] For example, the output unit 250 may include
an LED module 251 for flashing, a vibration module 253
for generating a vibration, a sound output module 255
for outputting a sound, or a display module 257 for out-
putting an image, if the user input unit 230 is operated or
signals are transmitted and received to and from the dis-
play device 100 through the wireless communication unit
220.

[0081] Additionally, the power supply unit 260 supplies
power to the remote control device 200 and, if the remote
control device 200 does not move during a predeter-
mined period of time, stops supplying power, so that pow-
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erwaste can be reduced. The power supply unit 260 may
resume the supply of power if a predetermined key pro-
vided in the remote control device 200 is operated.
[0082] The memory 270 may store various types of
programs and application data necessary for the control
or operation of the remote control device 200. If the re-
mote control device 200 transmits and receives signals
wirelessly through the display device 100 and the RF
module 221, the remote control device 200 and the dis-
play device 100 transmit and receive signals through a
predetermined frequency band.

[0083] The controller 280 of the remote control device
200 may store, in the memory 270, information on a fre-
quency band for transmitting and receiving signals wire-
lessly to and from the display device 100 paired with the
remote control device 200 and refer to the information.
[0084] The controller 280 controls the overall operation
of the remote control device 200. The controller 280 may
transmit a signal corresponding to a predetermined key
operation of the user input unit 230 or a signal corre-
sponding to a movement of the remote control device
200 sensed by the sensor unit 240 to the display device
100 through the wireless communication unit 220.
[0085] Additionally, the voice acquisition unit 290 of
the remote control device 200 may obtain a voice.
[0086] The voice acquisition unit 290 may include at
least one microphone 291 and acquire a voice through
the microphone 291.

[0087] Next, Fig. 4 is described.

[0088] Fig. 4 illustrates an example of utilizing the re-
mote control device according to an embodiment of the
present invention.

[0089] Fig.4A llustrates an example in which a pointer
205 corresponding to the remote control device 200 is
displayed on the display unit 180.

[0090] A user can move or rotate the remote control
device 200 vertically or horizontally. The pointer 205 dis-
played on the display unit 180 of the display device 100
corresponds to the movement of the remote control de-
vice 200. Since the pointer 205 is moved and displayed
according to a movement on a 3D space as shown in the
drawing, the remote control device 200 may also be re-
ferred to as a spatial remote control device.

[0091] Fig. 4B illustrates an example in which if a user
moves the remote control device 200 to the left, the point-
er 205 displayed on the display unit 180 of the display
device 100 is also moved to the left according to the
movement of the remote control device 200.

[0092] Information onthe movementofthe remote con-
trol device 200 detected through a sensor of the remote
control device 200 is transmitted to the display device
100. The display device 100 may calculate the coordi-
nates of the pointer 205 from the information on the move-
ment of the remote control device 200. The display device
100 may display the pointer 205 at a position correspond-
ing to the calculated coordinates.

[0093] Fig. 4C illustrates an example in which while a
specific button in the remote control device 200 is
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pressed, a user moves the remote control device 200
away from the display unit 180. Due to this, a selection
area in the display unit 180 corresponding to the pointer
205 may be zoomed in and displayed larger.

[0094] Onthecontrary, if auser moves the remote con-
trol device 200 in a direction closer to the display unit
180, a selection area in the display unit 180 correspond-
ing to the pointer 205 may be zoomed out and displayed
in a reduced size.

[0095] On the other hand, if the remote control device
200 is moved away from the display unit 180, a selection
area may be zoomed out, and if the remote control device
200 is moved closer to the display unit 180, a selection
area may be zoomed in.

[0096] Additionally, if a specific button in the remote
control device 200 is pressed, recognition of a vertical or
horizontal movement may be excluded. That is, if the
remote control device 200 is moved away from or closer
to the display unit 180, the up, down, left, or right move-
ment may not be recognized and only the back and forth
movement may be recognized. While a specific button
in the remote control device 200 is not pressed, only the
pointer 205 is moved according to the up, down, left, or
right movement of the remote control device 200.
[0097] The moving speed or moving direction of the
pointer 205 may correspond to the moving speed or mov-
ing direction of the remote control device 200.

[0098] On the other hand, the pointer 205 in this spec-
ification means an object displayed on the display unit
180 in response to the operation of the remote control
device 200. Accordingly, besides an arrow form dis-
played as the pointer 205 in the drawing, various forms
of objects are possible. For example, the above concept
includes a point, a cursor, a prompt, and a thick outline.
The pointer 205 may be displayed corresponding to one
point of a horizontal axis and a vertical axis on the display
unit 180 and can also be displayed corresponding to a
plurality of points such as a line and a surface.

[0099] Next, a driving principle of an OLED will be de-
scribed with reference to Fig. 5.

[0100] Fig.5is a view for describing a driving principle
of an OLED included in an OLED display device accord-
ing to the present invention.

[0101] AnOLED has a structure in which a transparent
indium tin oxide (ITO) anode layer is formed on a trans-
parent substrate such as glass, and a multi-layered thin
film of organic materials having different transport capa-
bilities and a cathode of an Mg-Ag alloy are sequentially
formed on the anode layer.

[0102] The anode layer includes an anode and a cath-
ode, and the anode layer includes a transparent elec-
trode, such as ITO, so that light generated in an emitting
layer is transmitted toward the outside. Since the OLED
is a charge injection type light emitting device, charge
injection efficiency between interfaces is a factor that has
the greatest influence on the performance of the device.
[0103] The emitting layer (EML) is a layer in which
holes (+) passing through the anode and electrons (-)
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passing through the cathode recombine to generate light.
[0104] Specifically,inthe OLED, as a voltage is applied
between two electrodes, holes and electrons are injected
from the anode and the cathode, respectively, and when
the holes and the electrons reach the emitting layer, the
holes and the electrons recombine in the emitting layer
to form excitons of an excited state. Light is obtained by
emission recombination of the excitons and becomes a
ground state. At this time, an emission wavelength is de-
termined by energy of exciton, that is, an energy differ-
ence between HOMO and LUMO, and the generated light
is emitted toward the transparent electrode (anode). The
light generated in the emitting layer emits red, blue, and
green colors, and a spectrum thereof is determined ac-
cording to bond energy in the emitting layer. Therefore,
an emission color is determined according to a material
for forming the emitting layer.

[0105] Additionally, the OLED further includes a hole
injection layer (HIL), a hole transfer layer (HTL), and an
electron transfer layer (ETL), which enable the holes and
the electrons to be easily moved to the emitting layer.
[0106] The hole transfer layer uses an electron donat-
ing molecule having small ionization potential so as to
facilitate hole injection from the anode. Diamine, triamine,
or tetramine derivatives having triphenylamine as a basic
are mainly used.

[0107] The electron transfer layer is a layer that
smoothly transfers electrons supplied from the cathode
to the emitting layer and suppresses the movement of
holes not bonded in the emitting layer, thereby increasing
recombination probability in the emitting layer. The elec-
tron transfer layer is required to have excellent electron
affinity and adhesion to the cathode electrode.

[0108] Next, the operation of a pixel circuit, to which
the OLED is connected, will be described with reference
to Fig. 6.

[0109] Fig. 6 is an equivalent circuit diagram of a pixel
to which the OLED of Fig. 5 is connected, according to
an embodiment.

[0110] The pixel of the OLED display device generally
includes two transistors and one capacitor (2T1C). Spe-
cifically, referring to Fig. 6, the pixel of the OLED display
device includes a data line and a gate line intersecting
with each other, a switch TFT SW, a drive TFT DR, and
a storage capacitor Cst.

[0111] The switch TFT SW is turned on in response to
a scan pulse from the gate line so that a current path is
formed between a source electrode and a drain electrode
thereof. During on-time duration of the switch TFT SW,
a data voltage from the data line is applied to a gate
electrode of the drive TFT DR and one electrode of the
storage capacitor Cst through the source electrode and
the drain electrode of the switch TFT SW.

[0112] The storage capacitor Cst stores a difference
voltage between the data voltage and a high-potential
driving voltage VDD and constantly maintains the differ-
ence voltage during one frame period, and the drive TFT
DR controls a current | gp flowing through the OLED
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according to the data voltage applied to the gate elec-
trode thereof.

[0113] The source-drain voltage of the TFT is deter-
mined by the driving voltage VDD applied to the OLED.
The driving voltage VDD shown in Fig. 6 may be sub-
stantially the same as a display driving voltage shown in
Figs. 7 to 17.

[0114] Meanwhile, the OLED does not emit light when
a voltage level of a driving voltage VDD is lower than a
predetermined level (for example, about 5 V), and may
emit light when the voltage level of the driving voltage
VDD is higher than the predetermined level. That is, the
predetermined level may correspond to a minimum volt-
age level for light emission of the OLED.

[0115] At the time of driving the OLED display device
100 including the display unit 180 in which pixels are
configured by such OLEDs, the power supply unit 190
may supply a voltage to the display unit 180. In this case,
a display driving voltage EVDD or VDD may be applied
to the display unit 180. For example, a voltage level of
the display driving voltage EVDD applied for the opera-
tion of the display unit 180 may correspond to a driving
level (for example, about 24 V).

[0116] When the power is turned off during the driving
of the OLED display device 100, the controller 170 may
perform control such that the driving of the display unit
180 is terminated. Additionally, as the power is turned
off, the supply of power from the power supply unit 190
to the display unit 180 may be interrupted.

[0117] Even when the supply of power from the power
supply unit 190 is interrupted, residual current is present
between the power supply unit 190 and the display unit
180 during a predetermined period of time. Due to the
residual current, the display driving voltage EVDD may
be applied to the display unit 180 during a predetermined
period of time. Since the supply of power from the power
supply unit 190 is interrupted, the voltage level of the
display driving voltage EVDD applied to the display unit
180 may be slowly lowered from the driving level by nat-
ural discharge.

[0118] Forexample, whenthe power is turned onagain
immediately after the user operates the remote control
device 200 to turn off the power of the OLED display
device 100, the power of the OLED display device 100
is turned on again before the voltage level of the display
driving voltage EVDD becomes lower than the minimum
voltage level for light emission of the OLED, and the con-
troller 170 may drive the display unit 180.

[0119] Inthis case, when the display unit 180 is driven
in a state in which the display driving voltage EVDD hav-
ing a voltage level higher than the minimum voltage level
is applied to the OLED, noise or afterimage caused by
the light emission of the OLED may appear in the display
unit 180.

[0120] In order to prevent the noise or afterimage from
occurring when the power is turned on immediately after
the power is turned off, the controller 170 may adjust the
power-on time such that the power of the display device
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100 is turned on after the OLED element is completely
turned off as the voltage level of the display driving volt-
age EVDD becomes lower than the minimum voltage lev-
el even when a power-on command is inputted immedi-
ately after the power is turned off. However, in the case
of delay discharge, the discharge speed is slow. Thus,
the time when the power of the display device 100 is
turned on again is delayed, causing inconvenience to the
user.

[0121] In order to increase the discharge speed of the
display driving voltage EVDD when the power is turned
off, a conventional OLED display device includes a dis-
charge loop that is connected to a power supply line be-
tween a power supply unit and a display unit and is con-
figured by a plurality of resistors.

[0122] However, in the related art, a current flows
through the discharge loop even when the display device
is driven, thus causing heat generation and unnecessary
power consumption. Additionally, as the total resistance
value of the discharge loop becomes lower, the discharge
speed may increase. However, in the related art, since
a current flows through the discharge loop even when
the display device 100is being driven, a sufficient amount
of current may not flow through the display unit 180 when
a resistance value of the discharge loop is low. Due to
this problem, the discharge loop has not been configured
to have a sufficient low resistance value, and the dis-
charge speed has not increased (for example, the dis-
charge time until the voltage level of the display driving
voltage EVDD becomes lower than the minimum voltage
level was about 3.5 seconds).

[0123] Since the discharge speed does not sufficiently
increase, it may take some time until the power of the
display device 100 is turned on, when the power-on com-
mand is inputted immediately after the power of the dis-
play device 100 is turned off. Accordingly, the user may
feel inconvenience in using the display device 100, and
may not be satisfied in terms of the performance of the
display device 100.

[0124] The OLED display device 100 according to the
embodiment of the present invention may solve the
above-described problems by including a discharge unit
configured to improve the discharge speed of the display
driving voltage EVDD and a discharge control unit con-
figured to control the discharge unit so as not to consume
power during the driving of the OLED display device 100.
This will be described below with reference to Figs. 7 to
17.

[0125] Fig. 7 is a schematic block diagram of an OLED
display device including a discharge unit and a discharge
control unit, according to an embodiment of the present
invention.

[0126] Referring to Fig. 7, an OLED display device 100
(hereinafter, referred to as a "display device 100") may
further include a discharge unit 300 and a discharge con-
trol unit 400, as well as the elements shown in Fig. 1.
[0127] Among them, the display unit 180 may include
pixels each configured by an OLED.

10

15

20

25

30

35

40

45

50

55

10

[0128] The discharge unit 300 may be connected to
the display unit 180 of the display device 100 and perform
a discharge operation with respect to the display driving
voltage EVDD when the power of the display device 100
is turned off.

[0129] The discharge control unit 400 may control the
enabling and disabling of the discharge unit 300 based
on a power state (on/off) of the display device 100. The
enabling of the discharge unit 300 means that the dis-
charge operation with respect to the display driving volt-
age EVDD is performed, and the disabling of the dis-
charge unit 300 means that the discharge operation with
respect to the display driving voltage EVDD is not per-
formed.

[0130] The operations of the discharge unit 300 and
the discharge control unit 400 will be described in more
detail.

[0131] First, the discharge control unit 400 may apply
a discharge signal DIS to the discharge unit 300 based
on a driving signal DRV applied from the controller 170.
The driving signal DRV corresponds to a signal for con-
trolling whether to drive the display unit 180, and the dis-
charge signal DIS corresponds to a signal for controlling
the enabling and disabling of the discharge unit 300.
[0132] The controller 170 may drive the display unit
180 by applying the driving signal DRV to the display unit
180 while the power of the display device 100 is in an
on-state. Additionally, the controller 170 may not apply
the driving signal DRV when the power of the display
device 100 is turned off, and the display unit 180 may
not be driven because the driving signal DRV is not ap-
plied.

[0133] When the power is turned off during the driving
of the display device 100, the power may not be supplied
from the power supply unit 190 to the controller 170, the
discharge control unit 400, and the display unit 180.
[0134] Meanwhile, the controller 170 may also apply
the driving signal DRV to the discharge control unit 400.
Whenthe driving signal DRV is not applied, the discharge
control unit 400 may apply the discharge signal DIS to
the discharge unit 300.

[0135] Since the discharge unit 300 is enabled in re-
sponse to the discharge signal DIS applied from the dis-
charge control unit 400, the discharge unit 300 may per-
form the discharge operation with respect to the driving
voltage EVDD. Due to the discharge operation of the dis-
charge unit 300, residual current present in a power sup-
ply line between the power supply unit 190 and the dis-
play unit 180 may be discharged to the outside through
the discharge unit 300. As a result, the voltage level of
the display driving voltage EVDD applied to the display
unit 180 may be rapidly lowered.

[0136] On the contrary, when the power of the display
device 100 is turned on, input voltage VIN may applied
as the power is supplied from the power supply unit 190
to the controller 170. Additionally, as the power is sup-
plied from the power supply unit 190 to the display unit
180, the voltage level of the display driving voltage EVDD
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may rise to a driving level (for example, about 24 V).
[0137] While the power of the display device 100 is
turned on, the controller 170 may apply the driving signal
DRYV to the display unit 180 and the discharge control
unit400. The display unit 180 may be driven as the driving
signal DRV is applied.

[0138] The discharge control unit 400 may not apply
the discharge signal DIS to the discharge unit 300 in re-
sponse to the applied driving signal DRV. When the dis-
charge signal DIS is not applied, the discharge unit 300
may not perform the discharge operation with respect to
the display driving voltage EVDD.

[0139] According to an embodiment, each of the driv-
ing signal DRV and the discharge signal DIS may have
a first state (for example, high) and a second state (for
example, low) according to a voltage level thereof. For
example, the application of the driving signal DRV or the
discharge signal DIS may mean that the state of the driv-
ing signal DRV or the discharge signal DIS is the first
state, and no application of the driving signal DRV or the
discharge signal DIS may mean that the state of the driv-
ing signal DRV or the discharge signal DIS is the second
state.

[0140] Fig. 8 is a block diagram illustrating the config-
uration of the discharge unit of Fig. 7.

[0141] Referring to Fig. 8, the discharge unit 300 may
include a discharge load 310 and a discharge switch 320.
[0142] The discharge load 310 may be connected to
the display unit 180 to perform the discharge operation
with respect to the display driving voltage EVDD accord-
ing to the on/off of the discharge switch 320. For example,
the discharge load 310 may include a plurality of resistors
connected in parallel, but the present invention is not
limited thereto.

[0143] Thedischarge switch 320 may be turned on and
off based on the discharge signal DIS. When the dis-
charge switch 320 is turned on, the discharge load 310
may be connected to a ground terminal GND, and resid-
ual current supplied to the display unit 180 may flow to
the outside to the discharge load 310 and the ground
terminal GND. Accordingly, the voltage level of the dis-
play driving voltage EVDD may be reduced. On the other
hand, when the discharge switch 320 is turned off, the
discharge load 310 is opened. Thus, no current may flow
through the discharge load 310. That is, when the dis-
charge switch 320 is turned on, the discharge unit 300
is enabled, and when the discharge switch 320 is turned
off, the discharge unit 300 may be disabled.

[0144] Accordingtoanembodiment, the discharge unit
300 may further include a switching stabilization circuit
330. When the state in which the discharge signal DIS
outputted from the discharge control unit 400 is applied
is changed to the state in which the discharge signal DIS
is not applied, or vice versa, the voltage level of the dis-
charge signal DIS may be rapidly changed. When the
voltage level of the discharge signal DIS is rapidly
changed, various parts (the discharge switch 320 and
the like) provided in the discharge unit 300 may be dam-
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aged. Therefore, the switching stabilization circuit 330 is
configured to delay a changing speed of the voltage level
of the discharge signal DIS at the time of changing the
state of the discharge signal DIS, thereby preventing
damage to parts due to the rapid change in the voltage
level of the discharge signal DIS.

[0145] The configurations and the operations of the
discharge load 310, the discharge switch 320, and the
switching stabilization circuit 330 will be described in
more detail with reference to Fig. 9.

[0146] Fig. 9 is a circuit diagram of the discharge unit
of Fig. 7 according to an embodiment of the present in-
vention.

[0147] Referring to Fig. 9, the discharge unit 300 may
be configured as a type of a discharge circuit including
the discharge load 310 and the discharge switch 320.
[0148] The discharge load 310 may include a plurality
of resistors 311_1 to 311_6 connected in parallel. The
plurality of resistors 311_1 to 311_6 may have the same
resistance value, but the present invention is not limited
thereto.

[0149] The discharge switch 320 may be implemented
by a field effect transistor (FET). When the discharge
switch 320 is implemented by the FET, a gate terminal
G of the FET may be connected to a discharge signal
input terminal 350. Accordingly, the discharge signal DIS
from the discharge control unit 400 may be applied to the
gate terminal G. Additionally, one end of the discharge
switch 320 (for example, a drain terminal D of the FET)
may be connected to the discharge load 310, and the
other end thereof (for example, a source terminal S of
the FET) may be connected to the ground terminal GND.
[0150] When the discharge signal DIS is applied to the
gate terminal G of the discharge switch 320 (when the
power of the display device 100 is turned off), the dis-
charge switch 320 may be turned on. When the discharge
switch 320 is turned on, the discharge load 310 may be
connected to the ground terminal GND through the dis-
charge switch 320. As the discharge load 310 is connect-
ed to the ground terminal GND, the residual current sup-
plied from the power supply unit 190 to the display unit
180 may be discharged to the outside through the display
driving voltage terminal 340, the discharge load 310, the
drain terminal D and the source terminal S of the dis-
charge switch 320, and the ground terminal GND. As a
result, the voltage level of the display driving voltage
EVDD may be rapidly reduced.

[0151] On the other hand, when the discharge signal
DIS is not applied (when the power of the display device
100 is turned on), the discharge switch 320 may be turned
off. When the discharge switch 320 is turned off, the dis-
charge load 310 is not connected to the ground terminal
GND, and thus one end of the discharge load 310 may
be opened. As one end of the discharge load 310 is
opened, the current supplied from the power supply unit
190 may not flow through the discharge load 310 and
may flow through the display unit 180. That is, the dis-
chargeload 310 may notconsume power when the power
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ofthe display device 100 is turned on and thus the display
device 100 is driven.

[0152] Asthe number of resistors 311_1to311_6 con-
nected in parallel increases, the total resistance value of
the discharge load 310 may be reduced. As the total re-
sistance value of the discharge load 310 becomes small-
er, the amount of current flowing through the discharge
load 310 may increase. As a result, the discharge speed
may increase. As the discharge speed increases, the dis-
charge time of the display driving voltage EVDD may be
shortened. The discharge time may mean the time taken
until the display driving voltage EVDD is lowered from
the first level (for example, about 24 V) at the time of
driving the display device 100 to the second level (for
example, about 5 V or less) at which the OLED element
is turned off.

[0153] However, as the number of resistors included
in the discharge load 310 increases, the volume and cost
of the discharge load 310 may increase. Therefore, the
number of resistors included in the discharge load 310
may be determined within the range in which the dis-
charge time does not exceed a reference time. For ex-
ample, according to the embodiment of the present in-
vention, the discharge time may be about 1.5 seconds.
[0154] In general, as a screen size of the display unit
180 increases, the amount of current supplied from the
power supply unit 190 to the display unit 180 may in-
crease. In this case, if the total resistance value of the
discharge load 310 is constant without regard to the
screen size of the display unit 180, the discharge time
may also increase when the screen size of the display
unit 180 increases.

[0155] Therefore, according to the embodiment of the
present invention, as the screen size of the display unit
180 increases, the total resistance value of the discharge
load 310 is configured to be reduced, thereby minimizing
adifference of the discharge time according to the screen
size of the display unit 180. For example, when it is as-
sumed that the discharge load is configured by the same
resistors, the number of resistors included in the dis-
charge load 310 may increase as the screen size of the
display unit 180 increases.

[0156] As one example, it is assumed that when the
screen size of the display unit 180 is a first size (for ex-
ample, 55 inches), a first number of resistors are coupled
to the discharge load 310 in parallel, and the total resist-
ance value of the discharge load 310 is a first value. In
this case, when the screen size of the display unit 180 is
a second size (for example, 65 inches) larger than the
first size, a second number (for example, four) of resistors
larger than the first number are coupled to the discharge
load 310 in parallel, and the total resistance value of the
discharge load 310 is a second value smaller than the
first value.

[0157] On the other hand, the switching stabilization
circuit 330 is connected between the gate terminal G of
the discharge switch 320 and the discharge control unit
400 (or the discharge signal input terminal 350), and thus
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the switching speed during the switching of the discharge
signal DIS applied from the discharge control unit 400
may be delayed and the noise may be removed. To this
end, the switching stabilization circuit 330 may include
resistors 331 and 332 and a capacitor 333. Since the
configuration of the switching stabilization circuit 330 is
well known, a detailed description thereof will be omitted.
[0158] Fig. 10isa circuit diagram of the discharge con-
trol unit of Fig. 7 according to an embodiment of the
present invention.

[0159] Referring to Fig. 10, the discharge control unit
400 may include a control switch 410 configured to apply
a discharge signal DIS based on a driving signal DRV.
[0160] The control switch 410 may be implemented by
a bipolar junction transistor as shown in Fig. 10, but the
present invention is not limited thereto. A base terminal
B of the control switch 410 may be connected to the con-
troller 170 through a driving signal input terminal 440,
and the controller 170 may apply the driving signal DRV
tothe base terminal B. Additionally, one end (for example,
a collector terminal C) of the control switch 410 may be
connected between an input voltage terminal 450 and a
discharge signal output terminal 460, that is, between
the power supply unit 190 and the discharge unit 300 (or
the discharge switch 320), and the other end (for exam-
ple, an emitter terminal E) of the control switch 410 may
be connected to the ground terminal GND.

[0161] When the driving signal DRV is applied to the
base terminal B of the control switch 410 (when the power
of the display device 100 is turned off), the control switch
410 may be turned on. When the control switch 410 is
turned on, the input voltage terminal 450 and the ground
terminal GND may be connected together through the
collector terminal C and the emitter terminal E of the con-
trol switch 410. That is, since the power supply unit 190
and the ground terminal GND are connected through the
control switch 410, an input voltage VIN applied from the
power supply unit 190 may be outputted to the ground
terminal GND through the control switch 410 and may
not be outputted to the discharge signal output terminal
460. Accordingly, the voltage is not applied to the dis-
charge signal output terminal 460. As a result, the dis-
charge signal DIS may not be applied to the discharge
switch 320 of the discharge unit 300.

[0162] Ontheother hand, when the driving signal DRV
is not applied (when the power of the display device 100
is turned off), the control switch 410 may be turned off.
When the control switch 410 is turned off, the input volt-
age terminal 450 may be connected to the discharge sig-
nal output terminal 460. That is, the power supply unit
190 may not be connected to the discharge switch 320
of the discharge unit 300. Accordingly, the voltage based
on the residual current between the power supply unit
190 and the discharge control unit 400 or the voltage
supplied from the capacitor connected to the power sup-
ply unit 190 may be applied to the discharge signal output
terminal 460 and the discharge switch 320 of the dis-
charge unit 300 in the form of the discharge signal DIS.
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[0163] Meanwhile, when the power of the display de-
vice 100 is turned off, the voltage is not supplied from
the power supply unit 190. Thus, the voltage level of the
discharge signal DIS may be gradually reduced, and the
discharge signal DIS may not be applied after the pas-
sage of a predetermined time.

[0164] According to an embodiment, the discharge
control unit 400 may further include a voltage drop unit
420 connected to an input voltage source to be described
below and configured to drop the input voltage VIN ap-
plied from the input voltage source. Due to the voltage
drop unit 420, the voltage level of the discharge signal
DIS may be lower than the voltage level of the input volt-
age VIN.

[0165] According to an embodiment, the discharge
control unit 400 may further include a switching stabili-
zation circuit 430 configured to be switched between the
base terminal B and the driving signal input terminal 440.
The switching stabilization circuit 430 may delay a switch-
ing speed during the switching of the driving signal DRV
and remove noise. To this end, the switching stabilization
circuit430 may include resistors 431 and 432, a capacitor
433, and a diode 434.

[0166] According to an embodiment, the discharge
control unit 400 may further include a zener diode con-
figured to protect the control switch 410 from overvoltage
of the input voltage VIN applied by the power supplied
from the power supply unit 190.

[0167] Hereinafter, a case when the power of the
OLED display device is turned off or on will be described
in more detail with reference to Figs. 11 to 17.

[0168] Fig. 11 is aflowchart of a method of discharging
with respect to the display supply voltage, which is per-
formed when the power of the OLED display device is
turned off, according to an embodiment of the present
invention, and Figs. 12 and 13 are views illustrating the
operations of the discharge control unitand the discharge
unit according to the embodiment shown in Fig. 11.
[0169] Referring to Fig. 11, the power of the display
device 100 may be turned off (S100). For example, the
power of the display device 100 may be turned off when
the user operates the power button 231 of the remote
control device 200 to input the power-off command, when
a power plug (not shown) of the display device 100 is
separated from an outlet of a home or the like, or when
the supply of power is interrupted from an external power
system.

[0170] When the power of the display device 100 is
turned off, the controller 170 may not apply the driving
signal DRV (S110).

[0171] When the power of the display device 100 is
turned off, the power may not be supplied from the power
supply unit 190. Even when the power of supply is inter-
rupted, the controller 170 may operate based on the input
voltage VIN applied during a predetermined period of
time by the input voltage source. For example, the input
voltage source may be the power supply unit 190 or may
correspond to the capacitor connected to the power sup-
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ply unit 190. In a case where the input voltage source is
the power supply unit 190, the applied input voltage VIN
may be formed by the residual current supplied by the
power supply unit 190 when the power of the display
device 100 is turned off. When the input voltage source
is the capacitor, the capacitor may charge the voltage
VIN during the power supply of the power supply unit
190. When the power of the power supply unit 190 is
interrupted, the capacitor may apply the input voltage
VIN during a predetermined period of time based on the
charged voltage.

[0172] At this time, the controller 170 may not apply
the driving signal DRV to the display unit 180 and the
discharge control unit 400 so as to turning off the driving
of the display unit 180.

[0173] As the driving signal DRV is not applied, the
discharge control unit400 may apply the discharge signal
DIS to the discharge unit 300 (S120).

[0174] When the driving signal DRV is not applied, the
discharge control unit400 may apply the discharge signal
DIS so as to enable the discharge operation of the dis-
charge unit 300.

[0175] Inthisregard, referring to Fig. 12, when the driv-
ing signal DRV is not applied, the control switch 410 may
be turned off. When the control switch 410 is turned off,
the voltage applied from the input voltage source (the
power supply unit 190 or the capacitor connected to the
power supply unit 190) may be applied to the discharge
unit 300 through the discharge signal output terminal 460
in the form of the discharge signal DIS.

[0176] Referringto Fig. 11 again, as the discharge sig-
nal DIS is applied, the discharge switch 320 of the dis-
charge unit 300 may be turned on (S130), and the dis-
charge unit 300 may perform the discharge operation on
the display driving voltage EVDD (S140).

[0177] Inthis regard, referring to Fig. 13, when the dis-
charge signal DIS is applied, the discharge switch 320
may be turned on. As shown in Fig. 13, in a case where
the discharge switch 320 isimplemented by a FET switch,
the discharge switch 320 is turned on when the voltage
level of the discharge signal DIS received through the
gate terminal G is higher than a predetermined level.
Thus, the drain terminal D and the source terminal S may
be connected to each other.

[0178] When the discharge switch 320 is turned on,
the discharge load 310 may be connected to the ground
terminal GND. Additionally, the display driving voltage
terminal 340 may be connected to the ground terminal
GND through the discharge load 310 and the discharge
switch 320. In this case, due to the voltage difference
between the display driving voltage terminal 340 and the
ground terminal GND, the residual current supplied from
the power supply unit 190 to the display unit 180 may be
discharged to the outside through the discharge load 310,
the discharge switch 320, and the ground terminal GND.
As the residual current is discharged, the display driving
voltage EVDD applied to the display unit 180 may be
discharged.
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[0179] Fig. 14 is aflowchart for describing an operation
when the power of the OLED display device is turned on,
and Figs. 15 and 16 are views illustrating the operations
of the discharge control unit and the discharge unit ac-
cording to the embodiment shown in Fig. 14.

[0180] Referring to Fig. 14, when the power of the dis-
play device 100 is turned on (S200), the controller 170
may apply the driving signal DRV (S210).

[0181] Forexample, when the useroperates the power
button 231 of the remote control device 200 to input the
power-on command, the power of the display device 100
may be turned on.

[0182] When the power of the display device 100 is
turned on, the power supply unit 190 may supply the volt-
age to the controller 170 and the discharge control unit
400. The controller 170 may operate based on the sup-
plied power and apply the driving signal DRV to drive the
display unit 180.

[0183] As the driving signal DRV is applied, the dis-
charge control unit 400 may not apply the discharge sig-
nal DIS (S220).

[0184] Inthisregard, referring to Fig. 15, when the driv-
ing signal DRV is applied, the control switch 410 may be
turned on. When the control switch 410 is turned on, the
input voltage terminal 450, that is, the power supply unit
190, and the ground terminal GND may be connected
together through the control switch 410. Accordingly, the
voltage based on the input voltage VIN applied from the
power supply unit 190 may not be applied to the dis-
charge signal output terminal 460 and the discharge
switch 320. That is, the discharge signal DIS may not be
applied to the discharge switch 320 of the discharge unit
300.

[0185] According to an embodiment, when the power-
on time point of the display device 100 is later than the
power-off time point by a predetermined time, it may be
a state in which the discharge signal DIS has not been
applied at the power-on time point. In this case, the dis-
charge control unit 400 may control such that the dis-
charge signal DIS is not applied.

[0186] Referring to Fig. 14 again, as the discharge sig-
nal DIS is not applied, the discharge switch 320 of the
discharge unit 300 may be turned off (S230), and the
discharge unit 300 may not perform the discharge oper-
ation (S240).

[0187] Inthisregard, referring to Fig. 16, when the dis-
charge signal DIS is not applied from the discharge con-
trol unit 400, the discharge switch 320 of the discharge
unit 300 may be turned off. As the discharge switch 320
is turned off, the drain terminal D and the source terminal
S may be disconnected from each other.

[0188] When the discharge switch 320 is turned off,
one of both ends of the discharge load 310 is opened.
Thus, no current may flow through the discharge load
310. Accordingly, the discharge load 310 may not per-
form the discharge operation on the display driving signal
EVDD applied to the display unit 180.

[0189] Fig. 17 isatimingdiagramillustrating the related
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signals and the change in the state of the display driving
voltage when the power of the OLED display device is
turned off and on, according to an embodiment of the
present invention.

[0190] In Fig. 17, itis assumed that, when the voltage
level of the driving signal DRV or the discharge signal
DIS is a first level (H), the driving signal DRV or the dis-
charge signal DIS is applied, and when the voltage level
of the driving signal DRV or the discharge signal DIS is
asecond level (L), thedriving signal DRV or the discharge
signal DIS is not applied.

[0191] When the power of the display device 100 is
turned on and thus the display unit 180 is driven, the
driving signal DRV may be applied from the controller
170. When the driving signal DRV is applied, the dis-
charge control unit 400 may not apply the discharge sig-
nal DIS to the discharge unit 300 as described above.
When the discharge signal DIS is not applied, the dis-
charge unit 300 does not operate. Thus, no power may
be consumed by using the power supplied from the power
supply unit 190 to the display unit 180.

[0192] When the power of the display device 100 is
turned off at a first time point T1, for example, when the
user operates the power button 231 of the remote control
device 200 to input the power-on command, the controller
170 may perform an operation of terminating the driving
of each component so that the driving of the display de-
vice 100 is normally terminated.

[0193] During the operation of terminating the driving
of each component, the controller 170 may switch the
state of the driving signal DRV from an applied state to
a non-applied state so as to terminate the driving of the
display unit 180 at a second time point T2.

[0194] When the controller 170 does not apply the driv-
ing signal DRV, the voltage level of the driving signal
DRV received through the control switch 410 of the dis-
charge control unit 400 may be gradually reduced from
the second time point T2 to a third time point T3 by the
switching stabilization circuit 430 of the discharge control
unit 400.

[0195] Since the driving signal DRV is not applied at
the third time point T3, the control switch 410 of the dis-
charge control unit 400 may be turned off. When the con-
trol switch 410 is turned off, the voltage may be applied
to the discharge signal output terminal 460 based on the
voltage applied from the input voltage source. Accord-
ingly, the voltage level of the discharge signal DIS in-
creases from the third time point T3 to a fourth time point
T4. As aresult, the discharge signal DIS may be applied
to the discharge switch 320.

[0196] When the discharge signal DIS is applied to the
discharge switch 320 at the fourth time point T4, the dis-
charge switch 320 is turned on, so that the discharge
load 310 is connected to the ground terminal GND. As
the discharge load 310 is connected to the ground ter-
minal GND, the discharge load 310 may perform the dis-
charge operation on the display driving voltage EVDD.
[0197] The residual current between the power supply
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unit 190 and the display unit 180 is discharge through
the discharge load 310 and the ground terminal GND,
and thus the display driving voltage EVDD may be dis-
charged. Due to the discharge operation of the discharge
unit 300, the voltage level of the display driving voltage
EVDD may be gradually reduced from the first level V1
corresponding to the driving level. For example, the first
level VI may be about 24 V.

[0198] When the voltage level of the display driving
voltage EVDD is lower than a second level V2, the OLED
element of the display unit 180 may be turned off. For
example, the second level V2 may be about 5V.

[0199] Meanwhile, since an additional voltage is not
supplied from the input voltage source after the passage
of a predetermined time, the voltage level of the dis-
charge signal DIS may be gradually reduced with the
passage of time. Accordingly, the discharge signal DIS
may not be applied after the passage of a predetermined
time. Since the discharge signal DIS is not applied, the
discharge operation of the discharge unit 300 may be
terminated.

[0200] Accordingly, a sixth time point T6 when the volt-
age level of the display driving voltage EVDD is lower
than the second level V2 may be earlier than a time point
when the discharge signal DIS is not applied, but the
present invention is not limited thereto.

[0201] According to an embodiment, the user may in-
put the power-on command of the display device 100 by
using the remote control device 200 at a fifth time point
T5 when the voltage level of the display driving voltage
EVDD becomes lower than the second level V2. For ex-
ample, when the user turns off the power of the display
device 100 by mistake, the user may intend to immedi-
ately turn on the power of the display device 100.
[0202] Inthis case, the controller 170 controls the com-
ponents so that the power is turned on after the voltage
level of the display driving voltage EVDD becomes lower
than the second level V2, thereby preventing noise or
afterimage from occurring when the display device 100
is turned on.

[0203] Thatis, the controller 170 may control the power
supply unit 190 to supply power to the display unit 180
at a seventh time point T7 after the sixth time point T6.
At an eighth time point T8, the voltage level of the display
driving voltage EVDD may be increased to the first level
V1 by the power supply of the power supply unit 190.
[0204] After the voltage level of the display driving volt-
age EVDD is increased to the first level V1, the controller
170 may drive the display unit 180 by applying the driving
signal DRV at a ninth time point T9.

[0205] When the driving signal DRV is applied at a
tenth time point T10, the control switch 410 of the dis-
charge control unit 400 may be turned on. As a result,
the voltage applied through the input voltage terminal
450 of the discharge control unit 400 may be outputted
through the control switch 410 and the ground terminal
GND, and may not be applied to the discharge signal
output terminal 460. Accordingly, the discharge signal
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DIS may maintain a non-applied state and the discharge
unit 300 may be disabled. Thus, the power consumption
caused by the discharge load 310 may not occur.
[0206] That is, according to embodiments of the
present invention, the discharge unit 300 may perform
the discharge operation on the display driving voltage
when the display device 100 is turned off, and may not
operate when the display device 100 is turned on. There-
fore, it is possible to prevent unnecessary power con-
sumption caused by the discharge unit 300 during the
operation of the display device 100 and prevent problems
such as heat generation caused by the unnecessary
power consumption.

[0207] Additionally, the total resistance value ofthe dis-
charge load 310 included in the discharge unit 300 may
be configured to be reduced as compared with the related
art, thereby improving the discharge speed during the
discharge of the display driving voltage EVDD. There-
fore, when the power is turned on again immediately after
the power of the display device 100 is turned off, the time
of turning on the display device 100 may be greatly short-
ened as compared with the related art, thereby increasing
user satisfaction in terms of the performance of the dis-
play device.

[0208] According to an embodiment, the above-de-
scribed method may also be embodied as processor-
readable codes on a program-recorded medium. Exam-
ples of the processor-readable medium may include a
ROM, aRAM, a CD-ROM, a magnetic tape, a floppy disk,
and an optical data storage device.

[0209] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, var-
ious variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to
variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.

Claims

1. An organic light emitting diode display device com-
prising:

a display unit including pixels each configured
by an organic light emitting diode;

a power supply unit configured to supply power
for driving the display unit;

a discharge unit connected to the display unit
and configured to perform a discharge operation
on adisplay driving voltage applied to the display
unit; and
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adischarge control unit configured to control en-
abling and disabling of the discharge unit based
on a power state of the organic light emitting
diode display device.

The organic light emitting diode display device ac-
cording to claim 1, wherein the discharge unit is dis-
abled while the power of the organic light emitting
diode display device is turned on, and

the discharge control unit enables the discharge unit
when the power of the organic light emitting diode
display device is turned off.

The organic light emitting diode display device ac-
cording to claim 2, wherein the discharge unit com-
prises:

a discharge load connected to the display unit;
and

a first switch connected between the discharge
load and a ground terminal.

The organic light emitting diode display device ac-
cording to claim 3, wherein the discharge control unit
comprises a second switch having one end connect-
ed between the power supply unitand the first switch,
and another end connected to the ground terminal.

The organic light emitting diode display device ac-
cording to claim 4, wherein, when the second switch
is turned off, the discharge control unit applies a dis-
charge signal to the first switch based on an input
voltage applied from an input voltage source, and
the first switch is turned on in response to the applied
discharge signal, and the display driving voltage is
discharged by the discharge load.

The organic light emitting diode display device ac-
cording to claim 5, wherein the input voltage source
is the power supply unit.

The organic light emitting diode display device ac-
cording to claim 5 or 6, wherein the input voltage
source is a capacitor connected to the power supply
unit.

The organic light emitting diode display device ac-
cording to claim 7, wherein, as the power of the or-
ganic light emitting diode display unit is turned off,
the second switch is turned off, and the discharge
control unit applies the discharge signal to the first
switch based on a voltage charged to the capacitor.

The organic light emitting diode display device ac-
cording to any one of claims 5to 8, further comprising
a controller configured to apply a driving signal for
driving the display unit,

wherein the second switch is turned on when the
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driving signal is applied, and is turned off when the
driving signal is not applied.

The organic light emitting diode display device ac-
cording to any one of claims 5 to 9, wherein the dis-
charge unit further comprises a switching stabiliza-
tion circuit provided between the discharge control
unit and the first switch.

The organic light emitting diode display device ac-
cording to any one of claims 5 to 10, wherein the
discharge control unit further comprises a voltage
drop unit connected to the input voltage source and
configured to drop the input voltage.

The organic light emitting diode display device ac-
cording to claim 3, wherein the discharge load com-
prises a plurality of resistors connected in parallel.

The organic light emitting diode display device ac-
cording to any one of claims 3 to 11, wherein, when
a screen size of the display unit is a first size, a total
resistance value of the discharge load is a first re-
sistance value, and

when the screen size of the display unit is a second
size larger than the first size, the total resistance val-
ue of the discharge load is a second resistance value
smaller than the first resistance value.

The organic light emitting diode display device ac-
cording to claim 12 or 13, wherein, when a screen
size of the display unit is a first size, the discharge
load comprises a first number of resistors, and
when the screen size of the display unit is a second
size larger than the first size, the discharge load com-
prises a second number of resistors, the second
number being larger than the first number.

The organic light emitting diode display device ac-
cording to any one of claims 3 to 14, wherein the first
switch is implemented by a field effect transistor
(FET).
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