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(54) Media player device and method for wake-up thereof

(57) A media player device and a method for wake-
up thereof are provided. The method includes: when the
media player device is in a standby mode, checking

whether an external device is connected to the plurality
of contact locations; and if the external device is connect-
ed to the media player device, waking up the media player
device.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority from U.S. Provi-
sional Patent Application No. 61/348,341, filed on May
26, 2010, in the United States Patent and Trademark
Office, and Korean Patent Application No.
10-2011-0019115, filed on March 3, 2011, in the Korean
Intellectual Property Office, the disclosures of which are
incorporated herein by reference in their entirety.

BACKGROUND

1. Field

[0002] Apparatuses consistent with exemplary em-
bodiments relate to a media player device and a method
for wake-up thereof, and more particularly, to a media
player device which can maintain a standby using mini-
mum standby power and perform a wake-up according
to a signal received from an external device, and a meth-
od for wake-up thereof.

2. Description of the Related Art

[0003] Since recent electronic devices are connected
to various types of external devices, various types of in-
terfaces are supported to connect the recent electronic
devices to the various types of external devices. For ex-
ample, a recent television (TV) supports a high definition
multimedia interface (HDMI), a universal serial bus (USB)
interface, a Micro USB interface, etc.
[0004] It has been important to perform a wake-up ac-
cording to a wake-up signal received from an external
device while maintaining minimum standby power. A con-
ventional interface type transmits a wake-up signal using
a specific terminal. However, if an additional terminal is
specified to transmit a wake-up signal, use efficiency of
the additional terminal is lowered.

SUMMARY

[0005] One or more exemplary embodiments may
overcome the above disadvantages and other disadvan-
tages not described above. However, it is understood
that one or more exemplary embodiment are not required
to overcome the disadvantages described above, and
may not overcome any of the problems described above.
[0006] One or more exemplary embodiments provide
a media player device which can maintain a standby us-
ing minimum standby power and perform a wake-up ac-
cording to a signal received from an external device, and
a method for wake-up thereof.
[0007] According to an aspect of an exemplary em-
bodiment, there is provided a method for waking up a
media player device including a plurality of contact loca-
tions supporting a plurality of interfaces. The method may

include: when the media player device is in a standby
mode, checking whether an external device is connected
to the plurality of contact locations supporting the plurality
of interfaces; and if the external device is connected to
the media player device, waking up the media player de-
vice.
[0008] The plurality of contact locations may include:
a first pair contact location group which transmits first
data; and a second pair contact location group which
transmits second data, wherein whether the external de-
vice is connected to the plurality of contact locations is
checked through the first pair contact location group.
[0009] The first pair contact location group may include
a first pair plus contact location and a first pair minus
contact location for differential signaling.
[0010] Whether the external device has been connect-
ed to the plurality of contact locations may be checked
using an audio-visual (A/V) data transmission-only con-
tact location of the plurality of contact locations.
[0011] If a wake-up signal is received from the external
device, the media player device may be woken up.
[0012] The wake-up signal may include a start field
which signals a start of a wake-up command, a wake-up
mode field which signals a mode of a wake-up, and an
Ack signal field.
[0013] The mode of the wake-up may include a plural-
ity of wake-up modes respectively corresponding to a
plurality of operation modes of the media player device
and a charging-only mode.
[0014] The plurality of wake-up modes may include: a
first wake-up mode in which the media player device does
not perform Internet Protocol (IP)-based communication;
a second wake-up mode in which the media player device
performs IP-based communication; a third wake-up
mode in which the media player device supports a mult-
iport; and a fourth wake-up mode in which the media
player device performs all functions.
[0015] The start field may be a signal which is de-
creased from a high level to a low level and then main-
tained on the low level for a preset time, or a signal which
is increased from the low level to the high level and then
maintained on the high level for a preset time.
[0016] The wake-up signal may be transmitted using
an A/V data transmission-only contact location of the plu-
rality of contact locations.
[0017] The media player device may be connected to
a plurality of external devices through the plurality of con-
tact locations.
[0018] The plurality of contact locations may include a
plurality of pair contact location groups which transmit
specific data, wherein the plurality of pair contact location
groups are respectively connected to the plurality of ex-
ternal devices.
[0019] The plurality of contact locations may be
mapped to correspond to at least one of a high definition
multimedia interface (HDMI) connector, a Micro universal
serial bus (USB) connector, a Mini USB connector, a USB
connector, a mobile high-definition link (MHL) connector,

1 2 



EP 2 391 056 A2

3

5

10

15

20

25

30

35

40

45

50

55

and a digital interface for video and audio (DiiVA) con-
nector.
[0020] According to an aspect of another exemplary
embodiment, there is provided a media player device in-
cluding a plurality of contact locations supporting a plu-
rality of interfaces. The media player device may include:
a power unit which outputs standby power or main power;
an interface unit which senses whether an external de-
vice is connected to the plurality of contact locations; and
a controller which controls the power unit to wake up the
media player device if the external device is connected
to the media player device,
[0021] The plurality of contact locations may include:
a first pair contact location group which transmits first
data; and a second pair contact location group which
transmits second data, wherein the interface unit checks
whether the external device is connected to the media
player device, through the first pair contact location
group.
[0022] The first pair contact location group may include
a first pair plus contact location and a first pair minus
contact location for differential signaling.
[0023] The interface unit may check whether the ex-
ternal device is connected to the media player, using an
A/V data transmission-only contact location of the plural-
ity of contact locations.
[0024] The controller may wake up the media player
device if a wake-up signal is received from the external
device connected to the media player device.
[0025] The wake-up signal may include a start field
which signals a start of a wake-up command, a wake-up
mode field which signals a mode of a wake-up, and an
Ack signal field.
[0026] The mode of the wake-up may include a plural-
ity of wake-up modes respectively corresponding to a
plurality of operation modes of the media player device
and a charging-only mode.
[0027] The plurality of wake-up modes may include: a
first wake-up mode in which the media player device does
not perform IP-based communication; a second wake-
up mode in which the media player device performs IP-
based communication; a third wake-up mode in which
the media player device supports a multiport; and a fourth
wake-up mode in which the media player device performs
all functions.
[0028] The start field may be a signal which is de-
creased from a high level to a low level and then main-
tained on the low level for a preset time, or a signal which
is increased from the low level to the high level and then
maintained on the high level for a preset time.
[0029] The wake-up signal may be transmitted using
an A/V data transmission-only contact location of the plu-
rality of contact locations.
[0030] The media player device may be connected to
a plurality of external devices through the plurality of con-
tact locations.
[0031] The plurality of contact locations may include a
plurality of pair contact location groups which transmit

specific data, wherein the plurality of pair contact location
groups are respectively connected to the plurality of ex-
ternal devices.
[0032] The interface unit may determine that the ex-
ternal device transmitted a wake-up signal if the wake-
up signal is received from the external device, generate
a wake-up start command corresponding to the deter-
mined external device, and transmit the wake-up start
command to the controller. The controller may wake up
the media player device if the wake-up start command
is received from the interface unit.
[0033] The wake-up start command may include a start
field which signals a start of a wake-up command, a
wake-up port field which signals the media player device
which is to be woken up, a wake-up mode field which
signals a mode of a wake-up, and an Ack signal field.
[0034] The plurality of contact locations may be
mapped to correspond to at least one of a HDMI connec-
tor, a Micro USB connector, a Mini USB connector, a
USB connector, a MHL connector, and a DiiVA connec-
tor.
[0035] Additional aspects and advantages of the ex-
emplary embodiments will be set forth in the detailed de-
scription, will be obvious from the detailed description,
or may be learned by practicing the exemplary embodi-
ments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The above and/or other aspects will be more
apparent by describing in detail exemplary embodi-
ments, with reference to the accompanying drawings, in
which:
[0037] FIG. 1 is a block diagram illustrating a structure
of a media player device according to an exemplary em-
bodiment;
[0038] FIG. 2 is a block diagram illustrating a structure
of an interface unit according to an exemplary embodi-
ment;
[0039] FIG. 3 is a view illustrating an interface structure
according to an exemplary embodiment;
[0040] FIG. 4 is a view illustrating a Micro universal
serial bus (USB) interface structure according to an ex-
emplary embodiment;
[0041] FIG. 5 is a view illustrating a method for trans-
mitting and receiving data according to a new interface
(NIF) structure, according to an exemplary embodiment;
[0042] FIG. 6 is a view illustrating a lane structure of
FIG. 1 in more detail;
[0043] FIG. 7 is a view illustrating a wake-up method
which is performed according to an NIF structure, ac-
cording to an exemplary embodiment;
[0044] FIG. 8 is a view illustrating a wake-up method
which is performed according to an NIF structure, ac-
cording to another exemplary embodiment;
[0045] FIG. 9 is a view illustrating a wake-up method
which is performed according to an NIF structure, ac-
cording to another exemplary embodiment;
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[0046] FIG. 10 is a view illustrating a structure of a
wake-up signal according to an exemplary embodiment;
[0047] FIG. 11 is a view illustrating a structure of a
wake-up start command according to an exemplary em-
bodiment;
[0048] FIG. 12 is a view illustrating functions of fields
of a wake-up start command according to an exemplary
embodiment;
[0049] FIG. 13 is a view illustrating types of a wake-up
mode of FIG. 12;
[0050] FIG. 14 is a view illustrating operations of the
wake-up mode of FIG. 13;
[0051] FIG. 15 is a view illustrating a state transition
of a wake-up mode according to an exemplary embodi-
ment;
[0052] FIGS. 16 and 17 are views illustrating a wake-
up method if a plurality of external devices are connected
to a media player device, according to exemplary em-
bodiments;
[0053] FIG. 18 is a flowchart illustrating a wake-up
method according to an exemplary embodiment; and
[0054] FIG. 19 is a flowchart illustrating a wake-up op-
eration of FIG. 18 in more detail.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0055] Hereinafter, exemplary embodiments will be
described in greater detail with reference to the accom-
panying drawings.
[0056] In the following description, same reference nu-
merals are used for the same elements when they are
depicted in different drawings. The matters defined in the
description, such as detailed construction and elements,
are provided to assist in a comprehensive understanding
of the exemplary embodiments. Thus, it is apparent that
the exemplary embodiments can be carried out without
those specifically defined matters. Also, functions or el-
ements known in the related art are not described in detail
since they would obscure the exemplary embodiments
with unnecessary detail.
[0057] FIG. 1 is a block diagram illustrating a structure
of a media player device 100 according to an exemplary
embodiment.
[0058] Referring to FIG. 1, the media player device 100
includes a power unit 110, a microcomputer (Micom) 120,
a user interface unit 130, and an interface unit 140.
[0059] The media player device 100 is connected to
external media player devices (hereinafter referred to as
external devices) 10-1, 10-2, ..., and 10-n through cable
connectors 300-1, 300-2, ..., and 300-n. Examples of the
media player device 100 include a broadcast receiver,
such as a digital television (DTV), a digital video disc
(DVD) player, or a set-top box, a personal computer (PC),
a notebook PC, an MPEG Audio Layer-3 (MP3) player,
a portable multimedia player (PMP), or a cellular phone
storing various types of content, etc.
[0060] The power unit 110 supplies power to elements

of the media player device 100. The power unit 110 may
be realized as a switched-mode power supply (SMPS)
or a transformer, and a rectifier circuit.
[0061] The power unit 110 outputs other types of power
according to an operation state of the media player device
100. For example, if the media player device 100 is in a
normal mode, the power unit 110 outputs main power
which is normal mode power which can be supplied to
all elements of the media player device 100. If the media
player device 100 is in a standby mode, the power unit
110 outputs standby mode power which is to be supplied
to only some elements of the media player device 100
which are in the standby mode. If the media player device
100 operates in a charging mode for charging the external
devices 10-1, 10-2, ..., and 10-n, the power unit 110 out-
puts charging mode power which is used to charge some
elements in the standby mode and the external devices
10-1, 10-2, ..., and 10-n.
[0062] The Micom 120 controls the elements of the
media player device 100. In more detail, the Micom 120
controls the elements of the media player device 100 to
perform an operation corresponding to an operation
mode of the media player device 100. The media player
device 100 may operate in an off mode, a standby mode,
a plurality of wake-up modes, a normal mode, etc. as
shown in FIG. 14.
[0063] The Micom 120 senses whether the external
devices 10-1, 10-2, ..., and 10-n have been connected
to the media player device 100. If the media player device
100 is in the standby mode, and the external devices
10-1, 10-2, ..., and 10-n are connected to the media play-
er device 100, the Micom 120 wakes up the media player
device 100. The Micom 120 may be realized to control
the elements of the media player device 100 in order to
wake up the media player device 100 if a wake-up signal
is received from the external devices 10-1, 10-2, ..., and
10-n.
[0064] The Micom 120 generates a wake-up start com-
mand for performing a wake-up with respect to the ex-
ternal devices 10-1, 10-2, ..., and 10-n. In more detail,
the Micom 120 generates a wake-up start command to
wake up the external device 10-1 according to a control
command of a user or internal rules and transmits the
wake-up start command to the interface unit 140. For
example if the media player device 100 is a DVD player,
and the user instructs the DVD player to play a DVD using
a remote controller, the Micom 120 generates a wake-
up start command with respect to the external device
10-1 to wake up the external device 10-1 which is a DTV
and transmits the wake-up start command to the interface
unit 140. A detailed structure of the generated wake-up
start command will be described later with reference to
FIG. 11.
[0065] If the external device 10-1, which is chargeable,
is connected to the interface unit 140, the Micom 120
controls the power unit 110 to supply power to the exter-
nal device 10-1. In more detail, if the external device 10-1,
which is connected to the media player device 100
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through the interface unit 140, is recognized as a charge-
able device, the Micom 120 controls the power unit 110
to supply charging mode power or normal mode power
to the external device 10-1 through the interface unit 140.
Here, if the external device 10-1 is completely charged
or is disconnected from the media player device 100, the
Micom 120 shuts off power which is supplied to the ex-
ternal device 10-1.
[0066] The user interface unit 130 includes a plurality
of function keys through which the user can set or select
various types of functions supported by the media player
device 100. The user interface unit 130 may be realized
as a device which simultaneously realizes an input and
an output, such as a touch pad or the like. The user in-
terface unit 130 may also be realized as a device into
which an input device, such as a keyboard, a mouse, or
a wireless remote controller, and an output device, such
as a liquid crystal display (LCD), a cathode-ray tube
(CRT), or a speaker, are unified.
[0067] The user interface unit 130 outputs contents of
the media player device 100 or contents of the external
devices 10-1, 10-2, ..., and 10-n which are transmitted
through the interface unit 140.
[0068] If the external device 10-1 is connected to the
media player device 100, the user interface unit 130 dis-
plays the connection of the external device 10-1 to the
media player device 100. If the external device 10-1 con-
nected to the media player device 100 is being charged,
the user interface unit 130 also displays a charge state
of the external device 10-1.
[0069] The interface unit 140 is formed to connect the
media player device 100 to the external devices 10-1,
10-2, ..., and 10-n. In more detail, the interface unit 140
is connected to the external devices 10-1, 10-2, ..., and
10-n through the cable connectors 300-1, 300-2, ...., and
300-n and transmits an audio-visual (A/V) signal to the
external devices 10-1, 10-2, ..., and 10-n. The interface
unit 140 transmits a wake-up signal to wake up the ex-
ternal devices 10-1, 10-2, ..., and 10-n or supplies charg-
ing power for charging the external devices 10-1,
10-2, ..., and 10-n.
[0070] It has been described with reference to FIG. 1
that the interface unit 140 is connected to one external
device 10-1 through one cable connector 300-1. Howev-
er, if a cable connector is 1:n, the interface unit 140 may
be connected to a plurality of external devices through
one cable connector.
[0071] Also, it has been described with reference to
FIG. 1 that the Micom 120 directly senses the connec-
tions of the external devices 10-1, 10-2, ..., and 10-n, and
the wake-up signal is received from the external devices
10-1, 10-2, ..., and 10-n. However, a connection sensing
operation and a wake-up signal receiving operation as
described with reference to FIG. 1 may be performed by
the interface unit 140. This will be described later with
reference to FIG. 9.
[0072] A detailed structure of the interface unit 140 will
now be described with reference to FIG. 2.

[0073] FIG. 2 is a block diagram illustrating a detailed
structure of the interface unit 140 according to an exem-
plary embodiment.
[0074] Referring to FIG. 2, the interface unit 140 in-
cludes a communication interface 141, a controller 142,
a plurality of receivers 143-1, 143-2, ..., and 143-n, and
a plurality of switches 144-1, 144-2, ..., and 144-n.
[0075] The communication interface 141 is formed to
be connected to the elements of the media player device
100, transmits and receives the A/V signal and a control
signal with the elements of the media player device 100,
and receives power from the power unit 110.
[0076] The controller 142 controls elements of the in-
terface unit 140. In more detail, the controller 142 senses
whether the external devices 10-1, 10-2, ..., and 10-n
have been respectively connected to the plurality of re-
ceivers 143-1, 143-2, ..., and 143-n. If it is sensed that
the external devices 10-1, 10-2, ..., and 10-n have been
respectively connected to the plurality of receivers 143-1,
143-2, ..., and 143-n, the controller 142 informs the Mi-
com 120 that the external devices 10-1, 10-2, ..., and 10-
n have been respectively connected to the plurality of
receivers 143-1, 143-2, ..., and 143-n.
[0077] If the controller 142 receives the wake-up signal
from the external devices 10-1, 10-2, ..., and 10-n, the
controller 142 transmits the wake-up signal to the Micom
120. The controller 142 combines the wake-up signal with
port information corresponding to the external devices
10-1, 10-2, ..., and 10-n which have transmitted the
wake-up signal, to generate a wake-up start command
and transmits the wake-up start command to the Micom
120.
[0078] The controller 142 determines whether the ex-
ternal devices 10-1, 10-2, ..., and 10-n connected to the
plurality of receives 143-1, 143-2, ..., and 143-n are
chargeable devices. If it is determined that the external
devices 10-1, 10-2, ..., and 10-n are the chargeable de-
vices, the controller 142 transmits information about this
to the Micom 120 so that the external devices 10-1,
10-2, ..., and 10-n are charged. If the media player device
100 is in the standby mode, the controller 142 transmits
the wake-up signal to the Micom 120.
[0079] If the external devices 10-1, 10-2, ..., and 10-n
are completely charged or the interface unit 140 is dis-
connected from the external devices 10-1, 10-2, ..., and
10-n, the controller 142 transmits information about this
to the Micom 120 so that the external devices 10-1,
10-2, ..., and 10-n are completely charged.
[0080] If the controller 142 receives a wake-up start
command with respect to the external device 10-2 from
the Micom 120 or the external device 10-1, the controller
142 determines that it is necessary for the external device
10-2 to be woken up, based on the wake-up start com-
mand and transmits a wake-up signal through the receiv-
er 143-2 connected to the external device 10-2.
[0081] The controller 142 determines types of interfac-
es of the external devices 10-1, 10-2, ..., and 10-n which
are connected to the plurality of receivers 143-1,
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143-2, ..., and 143-n and controls the switches 144-1,
144-2, ..., and 144-n to apply interfaces corresponding
to the determined interface types. In more detail, the in-
terface unit 140 transmits and receives various types of
data and the control signal with the external devices 10-1,
10-2, ..., and 10-n through a new interface (NIF) type or
a conventional interface type (e.g., a universal serial bus
(USB) interface, a Micro USB interface, a mobile high-
definition link (MHL) interface, a digital interface for video
and audio (DiiVA) interface, or the like).
[0082] The NIF type refers to an interface type having
a contact location as shown in FIG. 3 and will be referred
to as an NIF. Therefore, the controller 142 determines
whether the external devices 10-1, 10-2, ..., and 10-n
connected to the plurality of receivers 143-1, 143-2, ...,
and 143-n use the conventional interface type or the NIF
type and controls the switches 144-1, 144-2, ..., and 144-
n corresponding to the external devices 10-1, 10-2, ...,
and 10-n to use the determined interface type.
[0083] The receivers 143-1, 143-2, .. , and 143-n are
connected to the external devices 10-1, 10-2, ..., and 10-
n through the cable connectors 300-1, 300-2, ..., and
300-n. In more detail, the receivers 143-1, 143-2, .. , and
143-n may include a plurality of contact locations of which
numbers are sequentially designated. The contact loca-
tions are pins or terminals which are electrically connect-
ed to the cable connectors 300-1, 300-2, .. , and 300-n
through a plurality of interface types. The plurality of con-
tact locations may have pin arrangements such as inter-
face types as shown in FIG. 3 and may be compatible
with a Micro USB connector as shown in FIG. 4.
[0084] The switches 144-1, 144-2, ..., and 144-n are
switched according to control of the controller 142 to se-
lect an interface type corresponding to an interface type
applied to the external devices 10-1, 10-2, ..., and 10-n.
It has been described with reference to FIG. 2 that a
plurality of switches are installed to correspond to the
number of receivers. However, some receivers may be
used only for a specific interface. In this case, the switch-
es may be installed only in a receiver which supports a
plurality of interfaces.
[0085] FIG. 3 is a view illustrating an NIF structure ac-
cording to an exemplary embodiment.
[0086] In more detail, an interface according an exem-
plary embodiment includes a plurality of pair contact lo-
cation groups to transmit a plurality of types of data and
a ground contact location to process ground. Here, the
pair contact location groups are a set of pins or terminals
which transmit and receive an A/V signal, a control signal,
etc. between a pair of media player devices using a dif-
ferential signaling method. Here, differential signaling re-
fers to technology for transmitting a pair of signals includ-
ing a signal and a signal having an opposite phase to a
phase of the signal.
[0087] Referring to FIG. 3, contact locations (or termi-
nals) 1 and 2 correspond to a first pair contact location
group which is designated to transmit first data. In more
detail, the first pair contact location group includes a first

pair plus contact location Lane0+ and a first pair minus
contact location Lane0- which are for differential signal-
ing. The first pair plus contact location may correspond
to a VCC contact location of a Micro USB as shown in
FIG. 4, and the first pair minus contact location may cor-
respond to a Data- contact location of the Micro USB as
shown in FIG. 4. The first pair contact location group may
be used to perform a wake-up process.
[0088] Contact locations 3 and 4 are a second pair
contact location group which is designated to transmit
second data. In more detail, the second pair contact lo-
cation group includes a second pair plus contact location
Lane1+ and a second pair minus contact location Lane1-
which are for differential signaling. The second pair plus
contact location may correspond to a Data+ contact lo-
cation of the Micro USB as shown in FIG. 4, and the
second pair minus contact location may correspond to
an ID contact location of the Micro USB as shown in FIG.
4. The second pair contact location group may be used
to output power for charging an external device.
[0089] Contact location 5 is a ground contact location
for processing ground. The ground contact location may
correspond to a GND contact location of the Micro USB
as shown in FIG. 4.
[0090] As described above, the NIF structure is com-
patible with a Micro USB interface as shown in FIG. 4
and supports an interface through which two types of
data can be transmitted. A plurality of contact locations
may be efficiently used so that an additional wake-up
terminal is not used but a contact location is used to trans-
mit audio/video/data (A/V/D).
[0091] It has been described with reference to FIG. 3
that the plurality of contact locations of FIG. 3 are com-
patible with the Micro USB. However, the plurality of con-
tact locations of FIG. 3 may be respectively compatible
with a USB interface and a MHL interface.
[0092] Also, it has been described with reference to
FIG. 3 that an NIF has five contact locations. However,
the NIF may have six contact locations, including a power
contact location for transmitting specific power. Here, the
power contact location may be designated as number 1
or 6. In this case, a plurality of contact locations may be
compatible with a DiiVA interface.
[0093] FIG. 5 is a view illustrating a method for trans-
mitting and receiving data according to an NIF structure,
according to an exemplary embodiment.
[0094] Referring to FIG. 5, the NIF structure has two
lane structures and transmits and receives one piece of
A/V/D through one of the two lane structures. In more
detail, the NIF structure transmits and receives first data
through a first lane and second data through a second
lane. The NIF structure transmits a wake-up signal, etc.
using the first lane (or a first pair contact location group)
and supplies charging power to an external device using
the second lane (or a second pair contact location). In
other words, the NIF structure charges the external de-
vice and simultaneously transmits A/V/D. A more detailed
form of a lane structure is as shown in FIG. 6.
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[0095] It has been described with reference to FIGS.
5 and 6 that one lane structure performs bidirectional
communication. However, one lane structure may be re-
alized as a transmission-only lane structure which trans-
mits a signal to an external device, and the other lane
structure may be realized as a reception-only lane struc-
ture which receives a signal from an external device. Al-
so, it has been described with reference to FIGS. 5 and
6 that all lines of one lane structure perform bidirectional
communications. However, one line of the one lane struc-
ture may be realized as a transmission-only line through
which a signal is transmitted to an external device, and
the other line of the one lane structure may be realized
as a reception-only line through which a signal is received
from an external device.
[0096] FIG. 7 is a view illustrating a wake-method
which is performed according to an NIF structure, ac-
cording to an exemplary embodiment.
[0097] Wake-up operations are divided into a wake-up
operation for waking up a media player device 100 and
a wake-up operation performed by the media player de-
vice 100 to wake up an external device 100’. The wake-
up operation for waking up the media player device 100
will now be described.
[0098] Referring to FIG. 7, an interface unit (NIF) 140
is connected to the external device (including a portable
device) 100’ through a cable connector. A Micom 120 is
connected to a pair contact location group of a plurality
of contact locations using switches.
[0099] The Micom 120 recognizes a connection of the
external device 100’ using two of the plurality of contact
locations. In more detail, the Micom 120 checks the con-
nection of the external device 100’ using a first pair con-
tact location of the plurality of contact locations which are
connected to the external device 100’.
[0100] If it is sensed that the external device 100’ is
connected to the media player device 100, the Micom
120 controls a power unit (SMPS) 110 and the interface
unit 140 to wake up the media player device 100.
[0101] If a wake-up signal is received from the external
device 100’ which has been connected to the media play-
er device 100, the Micom 120 performs a wake-up oper-
ation. For example, if the media player device 100 enters
a standby mode when the external device 100’ is con-
nected to the media player device 100, the Micom 120
controls the power unit 110 and the interface unit 140 to
wake up the media player device 100 if the wake-up sig-
nal is received from the external device 100’. Here, the
wake-up signal may be received through a first pair minus
contact location as described above.
[0102] The wake-up operation performed by the media
player device 100 to wake up the external device 100’
will now be described.
[0103] If it is necessary for the external device 100’ to
be woken up, the Micom 120 transmits a wake-up start
command as shown in FIG. 11 to the interface unit 140.
Here, the wake-up start command includes a start field
which signals a start of a wake-up command, a wake-up

port field which signals a device which is to be woken up,
a wake-up mode field which signals a mode of a wake-
up, and an Ack signal field.
[0104] The interface unit 140 which has received the
wake-up start command determines the external device
100’ to be woken up with reference to the wake-up port
field of the wake-up start command. The interface unit
140 also transmits a wake-up signal as shown in FIG. 10
to a receiver connected to the external device 100’, i.e.,
a corresponding external device. Here, the wake-up sig-
nal may include a start field which signals a start of a
wake-up command omitting a wake-up port field of a
wake-up start command, a wake-up mode field which
signals a mode of a wake-up, and an Ack signal field.
[0105] The interface unit 140 transmits the wake-up
signal to the external device 100’ using a first pair contact
location group of the plurality of contact locations. Alter-
natively, the interface unit 140 may transmit the wake-
up signal to the external device 100’ using only one con-
tact location.
[0106] It has been described that the media player de-
vice 100 generates a wake-up start command with re-
spect to a specific external device and transmits the
wake-up start command to the specific external device.
However, the wake-up start command may be received
from the external device 100’. Also, it has been described
that the interface unit 140 transmits the wake-up start
command to the external device 100’. However, the Mi-
com 120 may directly transmit the wake-up start com-
mand to the external device 100’.
[0107] It has been described with reference to FIG. 7
that one pair contact location group of a plurality of con-
tact locations is used to sense a connection of an external
device and receive a wake-up signal. However, only one
contact location may be used to sense the connection of
the external device and receive the wake-up signal. This
will be described with reference to FIG. 8.
[0108] FIG. 8 is a view illustrating a wake-up method
which is performed according to an NIF structure, ac-
cording to another exemplary embodiment.
[0109] Referring to FIG. 8, a new interface unit (NIF)
140 is connected to an external device (including a port-
able device) 100’ through a cable connector. A Micom
120 is connected to one of a plurality of contact locations
using a switch SW1.
[0110] The Micom 120 recognizes a connection of the
external device 100’ using one of the plurality of contact
locations. In more detail, the Micom 120 checks the con-
nection of the external device 100’ using a first pair minus
contact location of the plurality of contact locations which
are connected to the external device 100’.
[0111] If it is sensed that the external device 100’ has
been connected to a media player device 100, the Micom
120 controls a power unit (SMPS) 110 and the interface
unit 140 to wake up the media player device 100.
[0112] If a wake-up signal is received from the external
device 100’ which has been connected to the media play-
er device 100, the Micom 120 performs a wake-up oper-
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ation. For example, if the media player device 100 enters
a standby mode when the external device 100’ is con-
nected to the media player device 100, the Micom 120
controls the power unit 110 and the interface unit 140 to
wake up the media player device 100 if the wake-up sig-
nal is received from the external device 100’. Here, the
wake-up signal may be received through a first pair minus
contact location as described above.
[0113] A wake-up operation performed by the media
player device 100 of FIG. 8 to wake up the external device
100’ is the same as the wake-up operation performed by
the media player device 100 of FIG. 7, except that a wake-
up signal is transmitted using only one contact location.
Therefore, repeated descriptions will be omitted herein.
[0114] It has been described with reference to FIGS.
7 and 8 that the Micom 120 directly senses a signal re-
ceived from two of a plurality of contact locations to rec-
ognize a connection of an external device and receives
a wake-up signal. However, the interface unit 140 may
sense the connection of the external device and receive
the wake-up signal. This will be described below with
reference to FIG. 9.
[0115] FIG. 9 is a view illustrating a wake-up method
performed according to an NIF structure, according to
another exemplary embodiment.
[0116] Referring to FIG. 9, a new interface unit (NIF)
140 is connected to an external device (including a port-
able device) 100’ through a cable connector.
[0117] The interface unit 140 recognizes a connection
of the external device 100’ using one of a plurality of
contact locations. In more detail, the interface unit 140
checks the connection of the external device 100’ using
a first pair minus contact location of the plurality of contact
locations which are connected to the external device
100’.
[0118] If the external device 100’ is connected to the
media player device 100, the interface unit 140 informs
the Micom 120 that the external device 100’ has been
connected to the media player device 100. If the media
player device 100 is in a standby mode, the interface unit
140 transmits a wake-up signal to the Micom 120. Here,
the Micom 120 which has received the wake-up signal
controls the power unit 110 to wake up the media player
device 100.
[0119] If the interface unit 140 receives a wake-up sig-
nal from the external device 100’, the interface unit 140
transmits the wake-up signal to the Micom 120. For ex-
ample, if the media player device 100 enters the standby
mode when the external device 100’ is connected to the
media player device 100, the interface unit 140 transmits
the wake-up signal to the Micom 120 to wake up the
media player device 100 if the wake-up signal is received
from the external device 100’. Here, the wake-up signal
may be received through a first pair minus contact loca-
tion as described above.
[0120] The interface unit 140 combines the wake-up
signal with port information corresponding to the external
device 100’ which has transmitted the wake-up signal,

to generate a wake-up start command and transmits the
wake-up start command to the Micom 120.
[0121] FIG. 10 is a view illustrating a structure of a
wake-up signal according to an exemplary embodiment.
[0122] Referring to FIG. 10, the wake-up signal in-
cludes a start field, a wake-up mode field, and an Ack
signal field.
[0123] The start field is a field which signals a start of
a wake-up command and is a signal which is decreased
from a high level to a low level and then maintained on
the low level for a preset time. The start field may be a
signal which is increased from the low level to the high
level and then maintained on the high level for a preset
time.
[0124] The wake-up mode field is a field which signals
a mode of a wake-up and may have a mode as shown
in FIG. 13.
[0125] The Ack signal field is a signal through which
the external device 100’ having received the wake-up
signal informs the interface unit 140 having transmitted
the wake-up signal, that the external device 100’ has re-
ceived the wake-up signal.
[0126] FIG. 11 is a view illustrating a structure of a
wake-up start command according to an exemplary em-
bodiment.
[0127] Referring to FIG. 11, the wake-up start com-
mand includes a start field, a wake-up port field, a wake-
up mode field, and an Ack signal field.
[0128] The start field is a field which signals a start of
a wake-up command and is a signal which is decreased
from a high level to a low level and then maintained on
the low level for a preset time. The start field may be a
signal which is increased from the low level to the high
level and then maintained on the high level for a preset
time.
[0129] The wake-up port field is a field which signals
a media player device which is to be woken up.
[0130] The wake-up mode field is a field which signals
a mode of a wake-up and may have a mode as shown
in FIG. 13.
[0131] The Ack signal field is a signal through which
the external device 100’ having received the wake-up
signal informs the interface unit 140 or the Micom 120
having transmitted the wake-up signal, that the external
device 100’ has received the wake-up signal.
[0132] FIG. 12 is a view illustrating functions of fields
of a wake-up start command according to an exemplary
embodiment.
[0133] Referring to FIG. 12, a start field is a field to
which a signal decreased from a high level to a low level
is transmitted. A wake-up port field is a field to which a
signal for designating a port corresponding to a specific
one of a plurality of external devices is transmitted. A
wake-up mode field is a field to which a signal for desig-
nating an operation mode of an external device is trans-
mitted. An Ack signal field is a field to which a signal for
acknowledging a successful reception of a wake-up sig-
nal is transmitted.
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[0134] FIG. 13 is a view illustrating types of the wake-
up mode of FIG. 12, according to an exemplary embod-
iment.
[0135] Referring to FIG. 13, the wake-up mode in-
cludes a plurality of wake-up modes Wakeup 1 step,
Wakeup 2 step, and Wakeup 3 step respectively corre-
sponding to a plurality of operation modes of a media
player device, a charging-only mode, and a normal mode.
An operation mode of an external device may be desig-
nated in detail using various types of signals as described
above to wake up the external device 100’.
[0136] FIG. 14 is a view illustrating operations of the
wake-up mode of FIG. 13, according to an exemplary
embodiment.
[0137] Referring to FIG. 14, an off mode refers to a
mode in which power is not supplied to a media player
device.
[0138] A standby mode refers to a standby mode of
minimum power in which an external signal is sensed
through an infrared (IR) receiver and an NIF.
[0139] "Wakeup1" refers to a wake-up mode in which
the media player device does not perform Internet Pro-
tocol (IP)-based communication.
[0140] "Wakeup2" refers to a wake-up mode in which
the media player device performs IP-based communica-
tion.
[0141] "Wakeup3" refers to a wake-up mode in which
the media player device supports a multiport.
[0142] "Wakeup?" refers to a wake-up mode in which
all functions are possible except for a specific function.
[0143] "Normal" mode refers to a mode in which all
functions of the media player device are performed.
[0144] FIG. 15 is a view illustrating a state transition
of a wake-up mode according to an exemplary embodi-
ment.
[0145] If power is not supplied to a media player device,
the media player device is in an off mode. If power is
supplied to the media player device, the media player
device changes from the off mode to a standby mode.
[0146] If an external device is connected to the media
player device or a wake-up signal is input from the ex-
ternal device when the media player device is in the
standby mode, the media player device changes from
the standby mode to an operation mode which depends
on a wake-up mode of the input wake-up signal.
[0147] If a command of a user is input or a wake-up
signal, which is for informing the media player device that
the media player device is to operate in a normal mode,
is input from an external device when the media player
device is in the wake-up mode, the media player device
changes from the wake-up mode to the normal mode.
[0148] If a specific operation ends or the command of
the user is input when the media player device is in the
wake-up mode, the media player device changes from
the wake-up mode to the standby mode.
[0149] If the specific operation ends or a preset time
elapses when the media player device is in the normal
mode, the media player device changes from the normal

mode to the wake-up mode.
[0150] If the media player device receives a power off
command from the user when the media player device
is in the normal mode, the media player device changes
from the normal mode to the standby mode for standing
by at minimum power.
[0151] FIGS. 16 and 17 are views illustrating a wake-
up method if a plurality of external devices are connected
to a media player device, according to exemplary em-
bodiments.
[0152] In more detail, FIG. 16 is a view illustrating an
operation of a Micom 120 for receiving and processing
a wake-up signal with respect to the plurality of external
devices.
[0153] Referring to FIG. 16, a plurality of external de-
vices 10-1, 10-2, 10-3, and 10-4 are respectively con-
nected to a plurality of pair contact location groups. Also,
a Micom 120 is connected to each of the pair contact
location groups. In more detail, the first external device
10-1 is connected to a first pair contact location group
NIF port1, and the second external device 10-2 is con-
nected to a second pair contact location group NIF port2.
Also, the third external device 10-3 is connected to a third
pair contact location group NIF port3, and the fourth ex-
ternal device 10-4 is connected to a fourth pair contact
location group NIF port4.
[0154] The Micom 120 may sense a connection of an
external device through a pair contact location connected
to the external device, or may receive a wake-up signal
from the external device. A detailed connection of the
Micom 120 to one device is as shown in FIG. 7.
[0155] If the wake-up signal is received, the Micom 120
controls elements of a media player device 100 to operate
the media player device 100 in a wake-up mode corre-
sponding to the wake-up signal.
[0156] It has been described with reference to FIG. 16
that each of pair contact location groups connected to
external devices is connected to the Micom 120. How-
ever, only one of the pair contact location groups may be
connected to the Micom 120. In this case, a connection
between one external device and the media player device
100 is as shown in FIG. 8.
[0157] FIG. 17 is a view illustrating an operation of an
interface unit 140 for receiving and processing a wake-
up signal with respect to a plurality of external devices.
[0158] Referring to FIG. 17, a plurality of external de-
vices 10-1, 10-2, 10-3, and 10-4 are respectively con-
nected to a plurality of pair contact location groups. In
more detail, the first external device 10-1 is connected
to a first pair contact location group NIF port1, and the
second external device 10-2 is connected to a second
pair contact location group NIF port2. Also, the third ex-
ternal device 10-3 is connected to a third pair contact
location group NIF port3, and the fourth external device
10-4 is connected to a fourth pair contact location group
NIF port4.
[0159] The interface unit 140 may sense a connection
of an external device through a pair contact location

15 16 



EP 2 391 056 A2

10

5

10

15

20

25

30

35

40

45

50

55

group connected to the external device or receive a wake-
up signal from the external device. A detailed connection
of the interface unit 140 to one device is as shown in FIG.
9.
[0160] If an external device is connected to a media
player device 100, the interface unit 140 informs the Mi-
com 120 of the connection of the external device to the
media player device 100. If the external device is con-
nected to the media player device 100 or a wake-up sig-
nal is received from the external device when the media
player device 100 is in a standby mode, the interface unit
140 transmits the wake-up signal to the Micom 120.
[0161] If the Micom 120 receives the wake-up signal
from the interface unit 140, the Micom 120 controls ele-
ments of the media player device 100 to operate the me-
dia player device 100 in a wake-up mode corresponding
to the wake-up signal.
[0162] FIG. 18 is a flowchart illustrating a wake-up
method according to an exemplary embodiment.
[0163] When a media player device is in a standby
mode, a determination is made as to whether external
devices have been respectively connected to a plurality
of contact locations (S1810).
[0164] If the external devices are connected to the me-
dia player device, the media player device is woken up
(S1820). If a wake-up signal is received from the external
devices connected to the media player device, the media
player device may be woken up.
[0165] FIG. 19 is a flowchart illustrating a wake-up op-
eration of FIG. 18 in more detail.
[0166] The media player device enters a standby mode
(S1905). A determination is made as to whether a wake-
up signal has been received from an external device
(S1910). If it is determined that the wake-up signal has
been received from the external device (S1910-Y), the
external device which has transmitted the wake-up signal
is determined using the wake-up signal, and a wake-up
mode requested by the corresponding external device is
determined (S1915).
[0167] The power unit 110 is controlled to output power
according to a wake-up mode of the wake-up signal
(S1920). The interface unit 120 is woken up to perform
an operation which depends on the wake-up mode
(S1925).
[0168] The operation depending on the wake-up mode
is performed (S1930 and S1935). In more detail, if the
wake-up mode of the wake-up signal received from an
external device is a charging mode, charging power may
be provided to a pair contact location to which the corre-
sponding external device is connected.
[0169] A determination is made as to whether a user
command has been received or a mode change com-
mand has been received from the external device
(S1940). If it is determined that the user command has
been received or the mode change command has been
received from the external device (S1940-Y), a mode
change corresponding to the mode change command is
performed. If the mode change is the standby mode

(S1945), elements of the media player device are con-
trolled to operate the media player device in the standby
mode in which the media player device operates at min-
imum power. If a mode change command is received,
the media player device is controlled to operate in a mode
corresponding to the mode change command.
[0170] As described above, in the wake-up method ac-
cording to an exemplary embodiment, standby is per-
formed at minimum standby power. Also, a wake-up sig-
nal is received and used using a contact location for trans-
mitting an A/V signal and not by a contact location for
transmitting an additional wake-up signal. Therefore, a
plurality of contact locations connected to external de-
vices are efficiently used. The wake-up method de-
scribed with FIGS. 18 and 19 may be executed in a media
player device having a structure as shown in FIG. 1 and
may be executed in a control device having other struc-
tures.
[0171] The foregoing exemplary embodiments and ad-
vantages are merely exemplary and are not to be con-
strued as limiting the inventive concept. The exemplary
embodiments can be readily applied to other types of
apparatuses. Also, the description of the exemplary em-
bodiments is intended to be illustrative, and not to limit
the scope of the claims, and many alternatives, modifi-
cations, and variations will be apparent to those skilled
in the art.

Claims

1. A method for waking up a media player device com-
prising a plurality of contact locations supporting a
plurality of interfaces, the method comprising:

when the media player device is in a standby
mode, checking whether an external device is
connected to the plurality of contact locations
supporting the plurality of interfaces; and
if the external device is connected to the media
player device, waking up the media player de-
vice.

2. The method as claimed in claim 1, wherein if a wake-
up signal is received from the external device con-
nected to the media player device, the media player
device is woken up.

3. A media player device comprising a plurality of con-
tact locations supporting a plurality of interfaces, the
media player device comprising:

a power unit which outputs standby power or
main power;
an interface unit which senses whether an ex-
ternal device has been connected to the plurality
of contact locations; and
a controller which controls the power unit to
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wake up the media player device if the external
device is connected to the media player device.

4. The media player device as claimed in claim 3,
wherein the plurality of contact locations comprise:

a first pair contact location group which transmits
first data; and
a second pair contact location group which
transmits second data,
wherein the interface unit checks whether the
external device is connected to the media player
device, through the first pair contact location
group.

5. The media player device as claimed in claim 4,
wherein the first pair contact location group compris-
es a first pair plus contact location and a first pair
minus contact location for differential signaling.

6. The media player device as claimed in claim 3,
wherein the interface unit checks whether the exter-
nal device is connected to the media player using an
A/V data transmission-only contact location of the
plurality of contact locations.

7. The media player device as claimed in claim 3,
wherein the controller wakes up the media player
device if a wake-up signal is received from the ex-
ternal device connected to the media player device.

8. The media player device as claimed in claim 7,
wherein the wake-up signal comprises a start field
which signals a start of a wake-up command, a wake-
up mode field which signals a mode of a wake-up,
and an Ack signal field.

9. The media player device as claimed in claim 8,
wherein the mode of the wake-up comprises a plu-
rality of wake-up modes respectively corresponding
to a plurality of operation modes of the media player
device and a charging-only mode.

10. The media player device as claimed in claim 9,
wherein the plurality of wake-up modes comprise:

a first wake-up mode in which the media player
device does not perform IP-based communica-
tion;
a second wake-up mode in which the media
player device performs IP-based communica-
tion;
a third wake-up mode in which the media player
device supports a multiport; and
a fourth wake-up mode in which the media play-
er device performs all functions.

11. The media player device as claimed in claim 8,

wherein the start field is a signal which is decreased
from a high level to a low level and then maintained
on the low level for a preset time, or a signal which
is increased from the low level to the high level and
then maintained on the high level for a preset time.

12. The media player device as claimed in claim 7,
wherein the wake-up signal is transmitted using an
A/V data transmission-only contact location of the
plurality of contact locations.

13. The media player device as claimed in claim 3,
wherein the media player device is connected to a
plurality of external devices through the plurality of
contact locations.

14. The media player device as claimed in claim 13,
wherein:

the interface unit determines that the external
device transmitted a wake-up signal if the wake-
up signal is received from the external device,
generates a wake-up start command corre-
sponding to the determined external device, and
transmits the wake-up start command to the
controller; and
the controller wakes up the media player device
if the wake-up start command is received from
the interface unit.

15. The media player device as claimed in claim 14,
wherein the wake-up start command comprises a
start field which signals a start of a wake-up com-
mand, a wake-up port field which signals the media
player device which is to be woken up, a wake-up
mode field which signals a mode of a wake-up, and
an Ack signal field.
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