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(54) Method for executing menu in mobile terminal and mobile terminal thereof

(57) A method for executing a menu in a mobile ter-
minal and a mobile terminal thereof are disclosed, where-
in the method includes displaying a first screen on a dis-
play unit of the mobile terminal, detecting whether an
audio output device connection signal is generated by
an external audio output device being connected to the
mobile terminal while the first screen is displayed, and
displaying a second screen including an audio output-
related menu if the audio output device connection signal
is generated.
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Description

FIELD OF THE INVENTION

[0001] The present disclosure relates to a method for
executing menu in a mobile terminal and a mobile termi-
nal thereof, configured for a user to conveniently select
a menu in a case an external audio output device is con-
nected.

BACKGROUND OF THE INVENTION

[0002] Generally, terminals can be classified into mo-
bile/portable terminals and stationary terminals. The mo-
bile terminals can be further classified into handheld ter-
minals and vehicle mount terminals according to possi-
bility of user’s direct portability.
[0003] As functions of the terminal are diversified, the
terminal is implemented as a multimedia player provided
with composite functions such as photographing of pho-
tos or moving pictures, playback of music or moving pic-
ture files, game play, broadcast reception and the like,
for example.
[0004] To implement the complex functions in the mul-
timedia player, improvement of structural parts and/or
software parts of the terminal may be considered in var-
ious attempts.
[0005] Concomitant with diversified function of the mo-
bile terminal, the number of menus stored in the mobile
terminal has increased, and as a result, demands are
also on the increase for a user interface (UI) capable of
conveniently and rapidly executing a desired menu.

SUMMARY OF THE DISCLOSURE

[0006] The present disclosure is intended to provide a
user interface (UI) configured for a user to conveniently
execute a desired menu in a case a mobile terminal is
connected to an external audio output device.
[0007] In one general aspect of the present disclosure,
a method for executing a menu in a mobile terminal com-
prises: displaying a first screen on a display unit of the
mobile terminal; detecting whether an audio output de-
vice connection signal is generated by an external audio
output device being connected to the mobile terminal
while the first screen is displayed; and displaying a sec-
ond screen including an audio output-related menu if the
audio output device connection signal is generated.
[0008] In some exemplary embodiments of the present
disclosure, the step of detecting whether an audio output
device connection signal is generated by an external au-
dio output device being connected to the mobile terminal
while the first screen is displayed, may comprise: detect-
ing one of whether an earphone connection signal is gen-
erated from an ear-jack of the mobile terminal or whether
a short range communication module connection signal
is generated by the external audio output device being
connected to a short range communication module of the

mobile terminal.
[0009] In some exemplary embodiments of the present
disclosure, the audio output-related menu may include
at least one of an audio communication menu, an image
communication menu, a music file replay menu, an image
file replay menu, a radio menu, a broadcasting menu.
[0010] In some exemplary embodiments of the present
disclosure, the method may further comprise: returning,
by the second screen, to the first screen if the connection
of the external audio output device is released.
[0011] In some exemplary embodiments of the present
disclosure, the method may further comprise: displaying
broadcasting contents on the display unit by selecting
the broadcasting menu; and storing the broadcasting
contents on the memory of the mobile terminal if the con-
nection of the external audio output device is released.
[0012] In some exemplary embodiments of the present
disclosure, the method may comprise: displaying the
stored broadcasting contents on the display unit if a re-
connection of the external audio output device is imple-
mented, and sequentially deleting the stored broadcast-
ing contents time-wise.
[0013] In some exemplary embodiments of the present
disclosure, the first screen may be one of wallpaper and
a menu screen.
[0014] In another general aspect of the present disclo-
sure, a method for executing a menu in a mobile terminal
comprises: converting an operation mode to a lock-up
state; releasing the lock-up state if connection is made
to an audio output device; and displaying an executable
menu by selecting any one function of functions neces-
sary for audio output.
[0015] In some exemplary embodiments of the present
disclosure, the method may further comprise: outputting
an audio signal corresponding to the operating function
through the audio output device if the function necessary
for audio output is under operation during connection to
the audio output device.
[0016] In some exemplary embodiments of the present
disclosure, the method may further comprise: outputting
an audio signal corresponding to the operating function
through the audio output device if the function necessary
for audio output is under operation during connection to
the audio output device.
[0017] In still another general aspect of the present
disclosure, a method for executing a menu in a mobile
terminal comprises: detecting separation of an audio out-
put device; outputting an audio signal in a preset audio
output mode if an audio outputting function is under op-
eration; and displaying a menu for selecting another op-
eration mode.
[0018] In some exemplary embodiments of the present
disclosure, the method may comprise: executing com-
munication in a speaker output mode if the separation of
an audio output device is detected and if the mobile ter-
minal is under communication status.
[0019] In still another general aspect of the present
disclosure, a mobile terminal comprises: a display unit

1 2 



EP 2 282 258 A2

3

5

10

15

20

25

30

35

40

45

50

55

configured to display a first screen; and a controller con-
figured to display a second screen including a pre-set
audio output-related menu if an audio output device con-
nection signal is generated by an external audio output
device being connected to the mobile terminal while the
first screen is displayed.
[0020] In some exemplary embodiments of the present
disclosure, the mobile terminal may further comprise an
ear-jack configured to be connected to the external audio
output device.
[0021] In some exemplary embodiments of the present
disclosure, the mobile terminal may further comprise a
short range communication module configured to be con-
nected to the external output device.
[0022] In some exemplary embodiments of the present
disclosure, the controller may return the second screen
to the first screen if the connection to the external audio
output device is released.
[0023] In some exemplary embodiments of the present
disclosure, the mobile terminal may further comprise: a
memory configured to store data; and a broadcasting re-
ception module configured to receive broadcasting con-
tents, wherein the controller may be configured to store
the broadcasting contents on the memory of the mobile
terminal if the connection of the external audio output
device is released while the display unit is being dis-
played with the broadcasting contents.
[0024] In some exemplary embodiments of the present
disclosure, the controller may be configured to display
the stored broadcasting contents on the display unit if a
re-connection of the external audio output device is im-
plemented, and to sequentially delete the stored broad-
casting contents time-wise.
[0025] Additional advantages, objects, and features of
the disclosure will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the disclo-
sure. The objectives and other advantages of the disclo-
sure may be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.
[0026] It is to be understood that both the foregoing
general description and the following detailed description
of the present disclosure are exemplary and explanatory
and are intended to provide further explanation of the
disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The accompanying drawings, which are includ-
ed to provide a further understanding of the disclosure
and are incorporated in and constitute a part of this ap-
plication, illustrate embodiment(s) of the disclosure and
together with the description serve to explain the principle
of the disclosure. In the drawings:
[0028] FIG. 1 is a block diagram of a mobile terminal
according to an exemplary embodiment of the present

disclosure;
[0029] FIG. 2 is a flowchart illustrating a menu-execut-
ing method of a mobile terminal according to a first ex-
emplary embodiment of the present disclosure;
[0030] FIGS. 3a and 3b are an image view illustrating
a first example of a menu-executing method of a mobile
terminal according to a first exemplary embodiment of
the present disclosure;
[0031] FIGS. 4a ∼ 4d are an image view illustrating a
second example of a menu-executing method of a mobile
terminal according to a first exemplary embodiment of
the present disclosure;
[0032] FIG. 5 is an image view illustrating a third ex-
ample of a menu-executing method of a mobile terminal
according to a first exemplary embodiment of the present
disclosure;
[0033] FIG. 6 is a flowchart illustrating a menu-execut-
ing method in a case an audio output device is connected
to a mobile terminal according to a second exemplary
embodiment of the present disclosure;
[0034] FIG. 7 is a flowchart illustrating a menu-execut-
ing method in a case an audio output device is separated
from a mobile terminal according to a second exemplary
embodiment of the present disclosure;
[0035] FIGS. 8a and 8b are schematic views illustrat-
ing an operation control process in a case an audio output
device is connected to a mobile terminal according to the
second exemplary embodiment of the present disclo-
sure; and
[0036] FIGS. 9a and 9b are schematic views illustrat-
ing an operation control process in a case an audio output
device is separated from a mobile terminal according to
the second exemplary embodiment of the present dis-
closure.

DETAILED DESCRIPTION

[0037] The suffixes ’module’, ’unit’ and ’part’ may be
used for elements in order to facilitate the disclosure.
Significant meanings or roles may not be given to the
suffixes themselves and it is understood that the ’mod-
ule’, ’unit’ and ’part’ may be used together or interchange-
ably.
[0038] Embodiments of the present disclosure may be
applicable to various types of terminals. Examples of
such terminals may include mobile terminals as well as
stationary terminals, such as mobile phones, user equip-
ment, smart phones, DTV, computers, digital broadcast
terminals, personal digital assistants, portable multime-
dia players (PMP) and/or navigators.
[0039] A further description may be provided with re-
gard to a mobile terminal, although such teachings may
apply equally to other types of terminals such as station-
ary terminals that include digital TVs and desktop com-
puters, the details of which are well known to the persons
in the art.
[0040] FIG. 1 is a block diagram of a mobile terminal
in accordance with an exemplary embodiment of the
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present disclosure. Other embodiments and arrange-
ments may also be provided. FIG. 1 shows a mobile ter-
minal 100 having various components, although other
components may also be used. More or fewer compo-
nents may alternatively be implemented.
[0041] FIG. 1 shows that the mobile terminal 100 in-
cludes a wireless communication unit 110, an audio/vid-
eo (A/V) input unit 120, a user input unit 130, a sensing
unit 140, an output unit 150, a memory 160, an interface
unit 170, a controller 180 and a power supply unit 190.
[0042] The constituent elements shown in FIG. 1 are
not essential, such that other mobile terminals may be
implemented with fewer elements or more elements than
are shown in FIG. 1. Now, the constituent elements will
be described in detail.
[0043] The wireless communication unit 110 may be
configured with several components and/or modules.
The wireless communication unit 110 may include a
broadcast receiving module 111, a mobile communica-
tion module 112, a wireless Internet module 113, a short-
range communication module 114 and a position-loca-
tion module 115. The wireless communication unit 110
may include one or more components that permit wire-
less communication between the mobile terminal 100
and a wireless communication system or a network within
which the mobile terminal 100 is located. In case of non-
mobile terminals, the wireless communication unit 110
may be replaced with a wire communication unit. The
wireless communication unit 110 and the wire commu-
nication unit may be commonly referred to as a commu-
nication unit.
[0044] The broadcast receiving module 111 may re-
ceive a broadcast signal and/or broadcast associated in-
formation from an external broadcast managing entity
via a broadcast channel. The broadcast channel may in-
clude a satellite channel and a terrestrial channel. The
broadcast managing entity may refer to a system that
transmits a broadcast signal and/or broadcast associat-
ed information.
[0045] At least two broadcast receiving modules 111
may be provided in the mobile terminal 100 to pursue
simultaneous reception of at least two broadcast chan-
nels or facilitation of broadcast channel switching.
[0046] Examples of broadcast associated information
may include information associated with a broadcast
channel, a broadcast program, a broadcast service pro-
vider, etc. For example, broadcast associated informa-
tion may include an electronic program guide (EPG) of
digital multimedia broadcasting (DMB) and an electronic
service guide (ESG) of digital video broadcast-handheld
(DVB-H).
[0047] The broadcast signal may be a TV broadcast
signal, a radio broadcast signal, and/or a data broadcast
signal. The broadcast signal may further include a broad-
cast signal combined with a TV or radio broadcast signal.
[0048] The broadcast receiving module 111 may re-
ceive broadcast signals transmitted from various types
of broadcast systems. As a non-limiting example, the

broadcasting systems may include digital multimedia
broadcasting-terrestrial (DMB-T), digital multimedia
broadcasting-satellite (DMB-S), digital video broadcast-
handheld (DVB-H), a data broadcasting system known
as media forward link only (MediaFLO® and integrated
services digital broadcast-terrestrial (ISDB-T). The re-
ceiving of multicast signals may also be provided. Data
received by the broadcast receiving module 111 may be
stored in the memory 160, for example.
[0049] The mobile communication module 112 may
communicate wireless signals with one or more network
entities (e.g. a base station or Node-B). The signals may
represent audio, video, multimedia, control signaling,
and data, etc.
[0050] The wireless Internet module 113 may support
Internet access for the mobile terminal 100. This wireless
Internet module 113 may be internally or externally cou-
pled to the mobile terminal 100. Suitable technologies
for wireless Internet may include, but are not limited to,
WLAN (Wireless LAN)(Wi-Fi), Wibro (Wireless broad-
band), Wimax (World Interoperability for Microwave Ac-
cess), and/or HSDPA (High Speed Downlink Packet Ac-
cess). The wireless Internet module 113 may be replaced
with a wire Internet module in non-mobile terminals. The
wireless Internet module 113 and the wire Internet mod-
ule may be referred to as an Internet module.
[0051] The short-range communication module 114
may facilitate short-range communications. Suitable
technologies for short-range communication may in-
clude, but are not limited to, radio frequency identification
(RFID), infrared data association (IrDA), ultra-wideband
(UWB), as well as networking technologies such as Blue-
tooth and ZigBee.
[0052] The position-location module 115 may identify
or otherwise obtain a location of the mobile terminal 100.
The position-location module 115 may be provided using
global positioning system (GPS) components that coop-
erate with associated satellites, network components,
and/or combinations thereof.
[0053] The position-location module 115 may precise-
ly calculate current 3-dimensional position information
based on longitude, latitude and altitude by calculating
distance information and precise time information from
at least three satellites and then by applying triangulation
to the calculated information. Location and time informa-
tion may be calculated using three satellites, and errors
of the calculated location position and time information
may then be amended or changed using another satellite.
The position-location module 115 may calculate speed
information by continuously calculating a real-time cur-
rent location.
[0054] Referring to FIG. 1, the audio/video (A/V) input
unit 120 may provide audio or video signal input to the
mobile terminal 100. The A/V input unit 120 may include
a camera 121 and a microphone 122. The camera 121
may receive and process image frames of still pictures
and/or video. The processed image frames of still pic-
tures and/or video may be displayed on a display 151.
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[0055] The image frames processed by the camera
121 may be stored in the memory 160 or may be trans-
mitted to the outside via the wireless communication unit
110. Two or more cameras may be provided according
to use environment.
[0056] The microphone 122 may receive an external
audio signal while the mobile terminal is in a particular
mode, such as a phone call mode, a recording mode
and/or a voice recognition mode. The received audio sig-
nal may then be processed and converted into digital
data.
[0057] The mobile terminal 100, and in particular the
A/V input unit 120, may include a noise removing algo-
rithm (or noise canceling algorithm) to remove noise gen-
erated in the course of receiving the external audio signal.
Data generated by the A/V input unit 120 may be stored
in the memory 160, utilized by the output unit 150, and/or
transmitted via one or more modules of the wireless com-
munication unit 110. Two or more microphones and/or
cameras may also be provided.
[0058] The user input unit 130 may generate input data
responsive to user manipulation of an associated input
device or devices. Examples of such devices may include
a keypad, a dome switch, a touchpad (e.g., static pres-
sure/capacitance), a jog wheel and/or a jog switch.
[0059] The sensing unit 140 may provide status meas-
urements of various aspects of the mobile terminal 100.
For example, the sensing unit 140 may detect an open/
close status (or state) of the mobile terminal 100, a rel-
ative positioning of components (e.g., a display and a
keypad) of the mobile terminal 100, a change of position
of the mobile terminal 100 or a component of the mobile
terminal 100, a presence or absence of user contact with
the mobile terminal 100, and/or an orientation or accel-
eration/deceleration of the mobile terminal 100.
[0060] The mobile terminal 100 may be configured as
a slide-type mobile terminal. In such a configuration, the
sensing unit 140 may sense whether a sliding portion of
the mobile terminal 100 is open or closed. The sensing
unit 140 may also sense presence or absence of power
provided by the power supply unit 190, presence or ab-
sence of a coupling or other connection between the in-
terface unit 170 and an external device, etc.
[0061] The sensing unit 140 may include a proximity
sensor 141.
[0062] The output unit 150 may generate an output
relevant to a sight sense, an auditory sense, a tactile
sense and/or the like. The output unit 150 may include a
display 151, an audio output module 152, an alarm unit
153, a haptic module 154 and/or the like.
[0063] The display 151 may display (output) informa-
tion processed by the terminal 100. For example, in case
that the terminal is in a call mode, the display 151 may
display a user interface (UI) or a graphic user interface
(GUI) associated with the call. If the mobile terminal 100
is in a video communication mode or a photograph mode,
the display 151 may display a photographed and/or re-
ceived picture, a UI or a GUI.

[0064] The display 151 may include at least one of a
liquid crystal display (LCD), a thin film transistor liquid
crystal display (TFT LCD), an organic light-emitting diode
(OLED), a flexible display, and a 3-dimensional display.
[0065] The display 151 may have a transparent or light-
transmissive type configuration to enable an external en-
vironment to be seen through. This may be called a trans-
parent display. A transparent OLED (TOLED) may be an
example of a transparent display. A backside structure
of the display 151 may also have the light-transmissive
type configuration. In this configuration, a user may see
an object located behind the terminal body through the
area occupied by the display 151 of the terminal body.
[0066] At least two or more displays 151 may also be
provided. For example, a plurality of displays may be
provided on a single face of the terminal 100 by being
built in one body or spaced apart from the single face.
Alternatively, each of a plurality of displays may be pro-
vided on different faces of the terminal 100.
[0067] If the display 151 and a sensor for detecting a
touch action (hereinafter a touch sensor) are constructed
in a mutual-layered structure (hereinafter a touch
screen), the display 151 may be used as an input device
as well as an output device. For example, the touch sen-
sor 142 may include a touch film, a touch sheet, a touch-
pad and/or the like.
[0068] The touch sensor 142 may convert a pressure
applied to a specific portion of the display 151 or a vari-
ation of electrostatic capacity generated from a specific
portion of the display 151 to an electric input signal. The
touch sensor may detect a pressure of a touch as well
as a position and size of the touch.
[0069] If a touch input is provided to the touch sensor
142, signal(s) corresponding to the touch input may be
transferred to a touch controller. The touch controller may
process the signal(s) and then transfer corresponding
data to the controller 180. The controller 180 may there-
fore know which portion of the display 151 is touched.
[0070] FIG. 1 shows that the proximity sensor 141 can
be provided within the mobile terminal 100 enclosed by
the touch-screen or around the touch screen. The prox-
imity sensor 141 may detect a presence or non-presence
of an object approaching a prescribed detecting surface
or an object existing around the proximity sensor 141
using an electromagnetic field strength or infrared ray
without mechanical contact. The proximity sensor 141
may have a longer durability than the contact type sensor
and may also have a greater usage than the contact type
sensor.
[0071] The proximity sensor 141 may include one of a
transmissive photoelectric sensor, a direct reflective pho-
toelectric sensor, a mirror reflective photoelectric sensor,
a radio frequency oscillation proximity sensor, an elec-
trostatic capacity proximity sensor, a magnetic proximity
sensor, an infrared proximity sensor and/or the like. If the
touch screen is an electrostatic type, the proximity sensor
141 may detect proximity of a pointer using a variation
of an electric field according to the proximity of the point-
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er. In this case, the touch screen (touch sensor) may be
classified into the proximity sensor.
[0072] An action in which a pointer approaches the
touch screen without contacting the touch screen may
be called a proximity touch. An action in which a pointer
actually touches the touch screen may be called a contact
touch. The location of the touch screen proximity-touched
by the pointer may be the position of the pointer that
vertically opposes the touch screen when the pointer per-
forms the proximity touch.
[0073] The proximity sensor 141 may detect a proxim-
ity touch and/or a proximity touch pattern (e.g., a prox-
imity touch distance, a proximity touch duration, a prox-
imity touch position, a proximity touch shift state, etc.).
Information corresponding to the detected proximity
touch action and/or the detected proximity touch pattern
may be outputted to the touch screen.
[0074] The audio output module 152 may output audio
data that is received from the wireless communication
unit 110 in a call signal reception mode, a call mode, a
recording mode, a voice recognition mode, a broadcast
receiving mode and/or the like. The audio output module
152 may output audio data stored in the memory 160.
The audio output module 152 may output an audio signal
relevant to a function (e.g., a call signal receiving sound,
a message receiving sound, etc.) performed by the mo-
bile terminal 100. The audio output module 152 may in-
clude a receiver, a speaker, a buzzer and/or the like.
[0075] The alarm unit 153 may output a signal for an-
nouncing an event occurrence of the mobile terminal 100.
An event occurring in the mobile terminal 100 may include
one of a call signal reception, a message reception, a
key signal input, a touch input and/or the like. The alarm
unit 153 may output a signal for announcing an event
occurrence by way of vibration or the like as well as a
video signal or an audio signal. The video signal may be
outputted via the display 151. The audio signal may be
outputted via the audio output module 152. The display
151 or the audio output module 152 may be classified as
part of the alarm unit 153.
[0076] The haptic module 154 may bring about various
haptic effects that can be sensed by a user. Vibration is
a representative example for the haptic effect brought
about by the haptic module 154. Strength and pattern of
the vibration generated from the haptic module 154 may
be controllable. For example, vibrations differing from
each other may be outputted in a manner of being syn-
thesized together or may be sequentially outputted.
[0077] The haptic module 154 may generate various
haptic effects including a vibration, an effect caused by
such a stimulus as a pin array vertically moving against
a contact skin surface, a jet power of air via outlet, a
suction power of air via inlet, a skim on a skin surface, a
contact of an electrode, an electrostatic power and the
like, and/or an effect by hot/cold sense reproduction us-
ing an endothermic or exothermic device as well as the
vibration.
[0078] The haptic module 154 may provide the haptic

effect via direct contact. The haptic module 154 may en-
able a user to experience the haptic effect via muscular
sense of a finger, an arm and/or the like. Two or more
haptic modules 154 may be provided according to a con-
figuration of the mobile terminal 100.
[0079] The memory 160 may store a program for op-
erations of the controller 180. The memory 160 may tem-
porarily store input/output data (e.g., phonebook, mes-
sage, still picture, moving picture, etc.). The memory 160
may store data of vibration and sound in various patterns
outputted in case of a touch input to the touch screen.
The memory 160 is a concept that includes a buffer tem-
porarily storing data.
[0080] The memory 160 may include at least one of a
flash memory, a hard disk, a multimedia card micro type
memory, a card type memory (e.g., SD memory, XD
memory, etc.), a random access memory (RAM), a static
random access memory (SRAM), a read-only memory
(ROM), an electrically erasable programmable read-only
memory, a programmable read-only memory, a magnetic
memory, a magnetic disk, an optical disk, and/or the like.
The mobile terminal 100 may operate in association with
a web storage that performs a storage function of the
memory 160 in the Internet.
[0081] The interface unit 170 may play a role as a pas-
sage to external devices connected to the mobile terminal
100. The interface unit 170 may receive data from an
external device. The interface unit 170 may be supplied
with a power and then the power may be delivered to
elements within the mobile terminal 100. The interface
unit 170 may enable data to be transferred to an external
device from an inside of the mobile terminal 100. The
interface unit 170 may include a wire/wireless headset
port, an external charger port, a wire/wireless data port,
a memory card port, a port for coupling to a device having
an identity module, an audio input/output (I/O) port, a
video input/output (I/O) port, an earphone port and/or the
like.
[0082] The identity module may be a chip or card that
stores various kinds of information for authenticating use
of the mobile terminal 100. The identify module may in-
clude a user identity module (UIM), a subscriber identity
module (SIM), a universal subscriber identity module
(USIM) and/or the like. A device provided with the above
identity module (hereafter an identity device) may be
manufactured in the form of a smart card. The identity
device may be connected to the mobile terminal 100 via
the port.
[0083] The interface unit 170 may play a role as a pas-
sage for supplying a power to the mobile terminal 100
from a cradle that is connected to the mobile terminal
100. The interface unit 170 may play a role as a passage
for delivering various command signals, which are input-
ted from the cradle by a user, to the mobile terminal 100.
Various command signals inputted from the cradle or the
power may work as a signal for recognizing that the mo-
bile terminal 100 is correctly loaded in the cradle.
[0084] The controller 180 may control overall opera-
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tions of the mobile terminal 100. For example, the con-
troller 180 may perform control and processing relevant
to a voice call, a data communication, a video conference
and/or the like. The controller 180 may have a multimedia
module 181 for multimedia playback. The multimedia
module 181 may be implemented within the controller
180 or may be configured separate from the controller
180.
[0085] The controller 180 may perform pattern recog-
nizing processing for recognizing a handwriting input per-
formed on the touch screen as a character an/or recog-
nizing a picture drawing input performed on the touch
screen as an image.
[0086] The power supply unit 190 may receive an ex-
ternal or internal power and then supply the power re-
quired for operations of the respective elements under
control of the controller 180.
[0087] Embodiments of the present disclosure ex-
plained in the following description may be implemented
within a recording medium that can be read by a computer
or a computer-like device using software, hardware or
combination thereof.
[0088] According to the hardware implementation, ar-
rangements and embodiments may be implemented us-
ing at least one of application specific integrated circuits
(ASICs), digital signal processors (DSPs), digital signal
processing devices DSPDs), programmable logic devic-
es (PLDs), field programmable gate arrays (FPGAs),
processors, controllers, microcontrollers, microproces-
sors and electrical units for performing other functions.
In some cases, embodiments may be implemented by
the controller 180 per se.
[0089] For a software implementation, arrangements
and embodiments described herein may be implemented
with separate software modules, such as procedures and
functions, each of which may perform one or more of the
functions and operations described herein. Software
codes may be implemented with a software application
written in any suitable programming language and may
be stored in memory such as the memory 160, and may
be executed by a controller or processor, such as the
controller 180.
[0090] Now, a method for executing menu (hereinafter
referred to as a menu executing method) in a mobile ter-
minal according to exemplary embodiments of the
present disclosure will be provided with reference to FIG.
2.
[0091] FIG. 2 is a flowchart illustrating a menu-execut-
ing method of a mobile terminal according to a first ex-
emplary embodiment of the present disclosure.
[0092] First, a first screen is displayed on the display
151 of a mobile terminal 100 (S1). The first screen may
be wallpaper displayed on the display 151 by way of fold-
er-up or slide-up, or may be a menu screen or a menu
executing screen (e.g., Internet screen, broadcasting
screen).
[0093] A controller 180 may generate an external audio
output device connection signal and display a second

screen inclusive of an audio output-related menu on the
display 151 (S5), in a case an external audio output de-
vice is connected to the mobile terminal (S3) while the
first screen is displayed on the display 151.
[0094] At this time, the external audio output device,
which is a wired/wireless headset port or a device out-
putting an audio data received through a short range
communication module, may include a headset, an ear-
phone, an ear microphone, a speaker and the like. The
audio output-related menu, which is a menu combination
having an audio output as a pre condition, may include
at least one of an audio communication menu, an image
communication menu, a music file replay menu, an image
file replay menu, a radio menu and a broadcasting menu.
[0095] The controller 180 may reinstate the second
screen to the first screen in response to a release signal
in a case connection to the external audio output device
connected to the mobile terminal is released while the
second screen is displayed (S7, S9).
[0096] To be more specific, in a case a user wearing
a blue-tooth earphone is positioned outside of an effec-
tive distance from the mobile terminal 100, the controller
180 may change the second screen displayed on the
display 151 to the first screen based on a connection
release signal. For another example, in a case an ear-
phone inserted into the wired/wireless headset port is
separated, the controller 180 may change the second
screen displayed on the display 151 to the first screen.
[0097] To be still more specific, for example, in a case
an earphone or blue-tooth earphone connected to the
mobile terminal 100 is released while the broadcasting
contents are received by the broadcasting receiving mod-
ule to be displayed on the display 151, the controller 180
may reinstate a display screen to the first screen and
automatically store the broadcasting contents in the
memory 160 at the same time.
[0098] Successively, the controller 180 may controlla-
bly replay the broadcasting contents stored in the mem-
ory 160. At this time, the controller 180 may allow the
broadcasting contents stored in the memory 160 to be
displayed on the display 151, and sequentially delete the
stored broadcasting contents time-wise to reduce the
load of the memory in a case re-connection to the external
audio output device is implemented.
[0099] According to the exemplary embodiment thus
configured, in a case an external audio output device
such as an earphone is connected, a menu capable of
using the connection can be automatically displayed on
the display to thereby facilitate the user input conven-
ience.
[0100] Now, a first example of a menu-executing meth-
od of a mobile terminal according to the first exemplary
embodiment will be described with reference to FIGS.3a
∼ FIG .5.
[0101] FIGS. 3a and 3b are an image view illustrating
a first example of a menu-executing method of a mobile
terminal according to a first exemplary embodiment of
the present disclosure, FIGS.4a ∼ 4d are is an image
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view illustrating a second example of a menu-executing
method of a mobile terminal according to a first exemplary
embodiment of the present disclosure, and FIG. 5 is an
image view illustrating a third example of menu-executing
method of a mobile terminal according to a first exemplary
embodiment of the present disclosure.
[0102] [First Example]
[0103] FIGS. 3a and 3b is an image view illustrating a
first example of a menu-executing method of a mobile
terminal according to a first exemplary embodiment of
the present disclosure, where FIG.3a illustrates wallpa-
per displayed on the display 151 of the mobile terminal
100. The wallpaper may be displayed with a menu icon
201, a phone number icon 202, an antenna indicator 203,
a battery indicator 204 and a watch widget 205.
[0104] In a case an external audio output device such
as an earphone is connected to the mobile terminal 100
while the wallpaper is displayed, an audio output-related
menu 210 illustrated in FIG.3b is displayed on the display
151. The audio output-related menu 210 may include a
call icon 211, a video phone call icon 212, an MP3 icon
213, a DMB icon 214 and bookmark icon 215.
[0105] The connection of the external audio output de-
vice may be implemented by an earphone being con-
nected to the wired/wireless headset port, or may be im-
plemented by the earphone being connected to the mo-
bile terminal using the short range communication mod-
ule such as blue-tooth.
[0106] In a case the call icon 211 is selected, the con-
troller 180 may transmit an audio call signal to the
prestored number (i.e., the most recently received phone
number in the recent call list or a phone number having
a priority such as a phone number most frequently used
by the user, or phone number pre-set by the user).
[0107] In a case the video phone call icon 212 is se-
lected, the controller 180 may transmit the audio call sig-
nal to the pre-set phone number (i.e., the most recently
received phone number in the recent call list or a phone
number having a priority) (may be the same function key
as the image call key of the mobile terminal).
[0108] In a case the MP3 icon 213 is selected, the con-
troller 180 may display a list of the pre-set MP3 file(i.e.
audio file) on the display 151. In a case the user is watch-
ing the list of MP3 file and selects the audio file, the se-
lected audio file may be executed by a controller 180.
[0109] In a case the DMB icon 214 is selected, the
controller 180 may display a broadcasting serve menu
on the display 151. Alternatively, the controller 180 may
activate the broadcasting receiving module 111 to allow
a broadcasting of the preset channel to be instantly dis-
played.
[0110] In a case the bookmark icon 215 is selected, a
bookmark menu preset by the user in the audio output-
related menu may be displayed and one menu of the
bookmark menu is implemented (entered) to allow a
serve menu thereof to be displayed on the display 151,
a detailed description of which will be explained in detail
with reference to FIG. 5. In FIG.3b, the bookmark menu

is turned off to disable the execution of the bookmark
function.
[0111] The audio output menu in the first exemplary
embodiment is just for example, and other audio output-
related menus such as an image file replay menu and a
radio menu may be also included.
[0112] Although the present exemplary embodiment
has described an example where the audio output menu
is displayed on the display while the external audio output
device is connected to the mobile terminal, the embodi-
ment is not limited thereto. The embodiment may be ap-
plied to where the external audio output device is con-
nected to the mobile terminal while the menu screen such
as Internet screen and or a menu list screen is displayed.
[0113] At this time, in a case the external audio output
device is disconnected, the audio output-related menu
screen 210 may be reinstated to the wallpaper. The dis-
connection may be implemented in a case the ear-jack
is separated from the wired/wireless headset port or a
headset mounted with the short range communication
module is positioned outside of the effective distance
from the mobile terminal.
[0114] According to the first exemplary embodiment,
in a case the external audio output device such as an
earphone is connected to the mobile terminal, a menu
related to the audio output is automatically displayed to
the advantage of the user input.
[0115] [Second Example]
[0116] FIGS.4a ∼ 4d are an image view illustrating a
second example of a menu-executing method of a mobile
terminal according to a first exemplary embodiment of
the present disclosure, where FIG.4a illustrates a screen
300 on which broadcasting contents are displayed on the
display 151.
[0117] That is, the broadcasting contents received
from the broadcasting receiving module 111 of the mobile
terminal is displayed on the display 151. At this time, in
a case the external audio output device (earphone) is
connected to the interface 170 or the short range com-
munication module 115 of the mobile terminal 100 and
the connection is released, the controller 180 may
change the screen of the display 151 to the wallpaper
and begin to store the currently-displayed broadcasting
contents in the memory 160.
[0118] As shown in FIG.4b, the display 151 is dis-
played with a storage screen including a broadcasting
storage message 311 and a broadcasting storage bar
312.
[0119] The broadcasting storage bar 312 may repre-
sent the amount of storable broadcasting contents. That
is, an entire length of the bar may correspond to the stor-
able memory capacity. Meanwhile, the storage of the
broadcasting contents may be terminated by the user
selection.
[0120] Thereafter, in a case the external audio output
device is re-connected to the mobile terminal 100, the
stored broadcasting contents may be automatically dis-
played on the display 151 (see FIG.4d). Alternatively, as
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shown in FIG.4c, in a case a storage broadcasting display
identification message 321 requesting whether stored
broadcasting contents is to be displayed is displayed on
the display 151 and the user selects YES icon 322, the
stored broadcasting contents may be displayed on the
display 151.
[0121] In a case the user selects NO icon 323, the
stored broadcasting contents may not be displayed and
wallpaper may be displayed on the display 151 instead.
[0122] Referring again to FIG.4d, in a case the stored
broadcasting contents is displayed on the display 151, a
storage broadcasting display icon 331 may be displayed
on one side of the display 151 to allow the user to identify
that the currently displayed broadcasting is the stored
broadcasting.
[0123] Meanwhile, the controller 180 may implement
the time machine function of sequentially deleting the
display-finished broadcasting contents time-wise by con-
tinuously storing the broadcasting contents currently re-
ceived from the broadcasting receiving module.
[0124] According to the second exemplary embodi-
ment of the present invention, in a case earphone is dis-
connected by an unexpected circumstance while the user
uses the earphone to view the broadcasting contents,
the broadcasting is stored therefrom to allow the stored
broadcasting to be automatically displayed in a case the
earphone is reconnected, whereby the user can view the
broadcasting contents without any interruption.
[0125] [Third Example]
[0126] FIG. 5 is an image view illustrating a third ex-
ample of a menu-executing method of a mobile terminal
according to a first exemplary embodiment of the present
disclosure.
[0127] FIG. 5 illustrates an example where the audio
output-related menu is displayed in a case the external
audio output device is connected and the bookmark
menu of FIG.3b is set up on the priority base.
[0128] That is, in a case the user sets up at least one
of the audio output-related menus as a priority audio out-
put-related menu to allow the priority audio output-related
menu to be displayed during earphone connection
whereby the user can enter the menu very quickly, a
bookmark ON menu (priority audio output-related menu)
screen 400 may be displayed if the external audio output
device is connected to the mobile terminal, as illustrated
in FIG. 5.
[0129] The bookmark ON menu screen 400 may in-
clude a DMB icon 401, an MP3 icon 402, a bookmark
icon 403 and a DMB menu list 410. That is, in the present
exemplary embodiment, the DMB and the MP3 are set
up as priority output-related menus, where in a case the
external audio output device is connected to the mobile
terminal 100 while the DMB is given a priority, the DMB
icon 401 is automatically selected to display the DMB
menu list 410 as depicted in FIG. 5. In a case the MP3
is selected, the DMB menu list is changed to the MP3
menu list (not shown).
[0130] Meanwhile, in a case the bookmark icon 403 is

selected, the bookmark function (i.e., automatic execu-
tion function) is terminated, and the display 151 displays
the audio output-related menu as illustrated in FIG.3b.
According to the third exemplary embodiment, the user
can execute a desired menu more conveniently.
[0131] Now, a menu-executing method where an au-
dio output device is connected to a mobile terminal ac-
cording to a second exemplary embodiment of the
present disclosure will be described with reference to
FIG. 6 ∼ FIG. 9b.
[0132] FIG. 6 is a flowchart illustrating a menu-execut-
ing method in a case an audio output device is connected
to a mobile terminal according to a second exemplary
embodiment of the present disclosure.
[0133] Referring to FIG. 6, in a case there is no touch
input or a key input for a predetermined period of time,
the controller 180 may control in such a manner that the
menu is changed to a protective state or a lock-up state
where no operation is implemented to the touch input or
to the general key input (S200).
[0134] In the lock-up state, the audio output device
such as the earphone or the headset is connected to the
interface 170, the controller 180 may controllably release
the lock-up state (S21 0).
[0135] In general, in a case the audio output device is
connected through the interface 170, the interface 170
detects the connection to generate an interrupt, whereby
the controller 180 may detect that the audio output device
has been connected to release the lock-up state. In a
case the lock-up state is released, a tactile effect indicat-
ing the release of the lock-up state may be generated.
[0136] Following the release of the lock-up state, the
controller 180 may determine whether a function that
calls for an audio output is operated (S215), where the
function that needs the audio output may include a multi-
media function such as a DMB viewing, an MP3 replay,
a moving image file replay, a radio reception and a game
execution, and a communication function such as audio
communication or video image communication.
[0137] As a result of determination at S215, if it is de-
termined that the function calling for an audio output is
not operated, the controller 180 may select any one func-
tion of the functions calling for the audio output and dis-
play an executable menu on the display 151 (S220),
where the menu may be displayed in the form of a pop-
up window.
[0138] In a case any one function in the menus dis-
played on the display 151 is selected responsive to the
touch input or the user input (S225), the controller 180
may control in such a way that an operation correspond-
ing to the selected function be executed (S230). Further-
more, an audio signal resultant from the execution of the
selected function may be outputted through the audio
output device.
[0139] As a result of determination at S215, if it is de-
termined that the function calling for an audio output is
operated, the controller 180 may controllably allow the
audio to be outputted through the connected audio output
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device until the end of operating function is selected
(S240).
[0140] Through the thus mentioned processes, a
menu is displayed that is executable by selecting related
function in the form of pop-up window when the audio
output device is connected, and the user can promptly
execute the desired multi-media function or communica-
tion function through the menu.
[0141] FIG. 7 is a flowchart illustrating a menu-execut-
ing method in a case an audio output device is separated
from a mobile terminal according to a second exemplary
embodiment of the present disclosure.
[0142] Referring to FIG. 7, in a case the earphone con-
nected to the interface 170 or the audio output device
such as a headset is separated (S300), the controller 180
may determine whether a function calling for an audio
output is operated (S305). As mentioned above, the func-
tion that needs the audio output may include a multiple
function such as a DMB viewing, an MP3 replay, a moving
image file replay, a radio reception and a game execution,
and a communication function such as audio communi-
cation or video image communication.
[0143] As a result of determination at S305, if it is de-
termined that the function calling for an audio output is
operated, the controller 180 may controllably allow the
operation to be driven in a preset audio output mode
(S310). The preset audio output mode, for example, may
include a speaker output mode in which an audio signal
is outputted through a speaker or a mute mode in which
no audio signal is outputted.
[0144] Thereafter, the controller 180 may display on
the display 151 a menu capable of selecting any one
mode in other operation modes (S315), where the dis-
playable mode may be a speaker output mode, a mute
mode, a stop of driving function, a menu display end and
the like. The menu-displayable items may be differently
configured according to the preset mode, where the
menu may be displayed in the form of pop-up window.
[0145] In a case the operation mode in the menu dis-
played on the display 151 is selected (S320), the con-
troller 180 may controllably allow the operation mode to
be driven until the operation end is selected (S325,
S330).
[0146] If it is determined as a result of the determination
at S305 that the state prior to the audio output device
separation is a communicating state as a result of the
determination at S305, the controller 180 may controlla-
bly allow the communication to be continuously carried
out in the speaker output mode until the communication
end is selected (S340, S345).
[0147] If it is determined as a result of the determination
at S305 that the state prior to the audio output device
separation is not a necessary function-operating state or
a communicating state as a result of the determination
at S305, the controller 180 may controllably allow chang-
ing to an idle mode (S350). According to these processes,
the on-driving function may not be stopped to select a
desired operation mode in the form of pop-up window

during the separation of the audio output device.
[0148] FIGS. 8a and 8b are schematic views illustrat-
ing an operation control process in a case an audio output
device is connected to a mobile terminal according to the
second exemplary embodiment of the present disclo-
sure.
[0149] Referring to FIG. 8a, the mobile terminal 100
maintains a lock-up state prior to an audio output device
500 being connected.
[0150] Under this circumstance, in a case the audio
output device 500 is connected, the lock-up state is re-
leased as shown in FIG. 8a, a screen 410 indicating func-
tions such as ’MP3’, ’Movie’, ’DMB’, ’Radio’, ’Game’ and
’Call’, and a menu including items such as ’Cancel’ ca-
pable of cancelling the display of menu, may be dis-
played. The user may touch any one item from the menu
displayed on the screen 410 to execute a function related
to the selected item.
[0151] In general, processes must be implemented in
which the lock-up state is released and a main menu is
displayed to select a multimedia-related menu and a
function desired by the multi-media. However, the control
method of the mobile terminal according to the present
invention may be executed by two steps of processes of
immediately selecting the desired function by connecting
the audio output device.
[0152] That is, a case the user connects the audio out-
put device to the mobile terminal is for the most part the
case for execution of multi-media function or communi-
cation, the manipulation process may be simplified.
[0153] FIGS. 9a and 9b are schematic views illustrat-
ing an operation control process in a case an audio output
device is separated from a mobile terminal according to
the second exemplary embodiment of the present dis-
closure.
[0154] As depicted in FIG. 9a, an operation screen 420
corresponding to the display 151 is displayed while the
multi-media function is being operated, and an audio sig-
nal is outputted through an audio output device 500. Un-
der this circumstance, the audio output device 500 is sep-
arated, and As depicted in FIG. 9b operation is imple-
mented in a speaker output mode that is set up in default,
where the display 151 is displayed with a screen 430
displayed with a menu capable of selecting a mute mode,
an end of ON-driving function and cancellation.
[0155] In a case the mute mode is set up as default,
the operation may be executed in mute mode during sep-
aration of the audio output device, and the menu may
include an item capable of selecting the speaker output
mode. Thus, the manipulation process can be simplified
during separation or connection of the audio output de-
vice through the above-mentioned processes.
[0156] The above-mentioned method for executing
menu in a mobile terminal and the mobile terminal thereof
may, however, be embodied in many different forms and
should not be construed as limited to the embodiments
set forth herein. Thus, it is intended that embodiments of
the present disclosure may cover the modifications and
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variations of this disclosure provided they come within
the scope of the appended claims and their equivalents.
[0157] While particular features or aspects may have
been disclosed with respect to several embodiments,
such features or aspects may be selectively combined
with one or more other features and/or aspects of other
embodiments as may be desired.
[0158] The above-described methods can be imple-
mented in a program recorded medium as computer-
readable codes. The computer-readable media may in-
clude all kinds of recording devices in which data read-
able by a computer system are stored. The computer-
readable media include ROM, RAM, CD-ROM, magnetic
tapes, floppy discs, optical data storage devices, and the
like for example and also include carrier-wave type im-
plementations (e.g., transmission via Internet).

Claims

1. A method for executing a menu in a mobile terminal
characterized by:

displaying a first screen on a display unit of the
mobile terminal (S1);
detecting whether an audio output device con-
nection signal is generated by an external audio
output device (500) being connected to the mo-
bile terminal while the first screen is displayed
(S3); and
displaying a second screen including an audio
output-related menu if the audio output device
connection signal is generated (S5).

2. The method of claim 1, characterized in that de-
tecting whether an audio output device connection
signal is generated by an external audio output de-
vice (500) being connected to the mobile terminal
while the first screen is displayed, comprises:

detecting one of whether an earphone connec-
tion signal is generated from an ear-jack of the
mobile terminal or whether a short range com-
munication module (114) connection signal is
generated by the external audio output device
(500) being connected to a short range commu-
nication module (114) of the mobile terminal.

3. The method of claim 1 or 2, characterized in that
the audio output-related menu comprises at least
one of an audio communication menu, an image
communication menu, a music file replay menu, an
image file replay menu, a radio menu, a broadcasting
menu.

4. The method of any one of claims 1 to 3, further char-
acterized by:

reinstating, by the second screen, to the first
screen if the connection of the external audio
output device is released(S7, S9).

5. The method of claim 3, further characterized by:

displaying broadcasting contents on the display
unit (151) by selecting the broadcasting menu;
and
storing the broadcasting contents on the mem-
ory (160) of the mobile terminal (100) if the con-
nection of the external audio output device (500)
is released.

6. The method of claim 5, further characterized by:

displaying the stored broadcasting contents on
the display unit (151) if a re-connection of the
external audio output device (500) is implement-
ed; and
sequentially deleting the stored broadcasting
contents time-wise.

7. The method of any one of claims 1 to 6, character-
ized in that the first screen is one of wallpaper and
a menu screen.

8. A mobile terminal characterized by:

a display unit (151) configured to display a first
screen; and
a controller(180) configured to display a second
screen including a pre-set audio output-related
menu if an audio output device connection signal
is generated by an external audio output device
(500) being connected to the mobile terminal
(100) while the first screen is displayed.

9. The mobile terminal of claim 8, further character-
ized by an ear-jack configured to be connected to
the external audio output device (500).

10. The mobile terminal of claim 8 or 9, further charac-
terized by a short range communication module
(114) configured to be connected to the external out-
put device (500).

11. The mobile terminal of any one of claims 8 to 10,
characterized in that the controller (180) reinstates
the second screen to the first screen if the connection
to the external audio output device (500) is released.

12. The mobile terminal of any one of claims 8 to 11,
further characterized by:

a memory (160) configured to store data; and
a broadcasting reception module (111) config-
ured to receive broadcasting contents,
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characterized in that the controller (180) is config-
ured to store the broadcasting contents on the mem-
ory (160) of the mobile terminal if the connection of
the external audio output device (500) is released
while the display unit (151) is being displayed with
the broadcasting contents.

13. The mobile terminal of claim 12, characterized in
that the controller (180) is configured to:

display the stored broadcasting contents on the
display unit (151) if a re-connection of the exter-
nal audio output device (500) is implemented;
and
sequentially delete the stored broadcasting con-
tents time-wise.
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