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MOBILE TERMINAL HAVING SUB-DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to Korean
Application No. 10-2009-0019010 filed in Korea on Mar. 5,
2009, and Korean Application No. 10-2009-0034739 filed in
Korea on Apr. 21, 2009, the entire contents of which is hereby
incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a mobile terminal
that allows a sub-device to be attached thereto or detached
therefrom.

[0004] 2. Description of the Related Art

[0005] Terminals may be divided into a mobile terminal
(portable terminal) and a stationary terminal according to
whether the terminal is portable or not. The mobile terminals
may be divided into a handheld terminal that can be directly
carried around and a vehicle mount terminal.

[0006] According to diversification of functions, the termi-
nals are implemented in the form of multimedia players hav-
ing complex functions such as capturing images or video,
reproducing music or video files, playing games, receiving
broadcasts, etc.

[0007] Inorderto support and increase the functions of the
terminals, modification of structural parts and/or software
parts of the terminals may be taken into consideration.
Research on mobile terminals having bodies that are made
blocks or modularized so as to be detachably attached in
functional or structural aspects is ongoing.

SUMMARY OF THE INVENTION

[0008] Accordingly, one object of the present invention is
to address the above-noted and other problems.

[0009] Another object of the present invention is to provide
a method for controlling an operation and state of a mobile
terminal when a main device and a sub-device of the mobile
terminal are coupled or separated.

[0010] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described herein, the present invention provides
in one aspect a mobile terminal including: a sub-device hav-
ing an input/output unit and attached to or detached from the
terminal; and a controller configured to receive a user input
via a certain communication path from the sub-device when
the sub-device is separated, and control elements and appli-
cations of the terminal according to the user input.

[0011] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described herein, the present invention provides
in another aspect a method for controlling coupling and sepa-
ration of a sub-device to or from a mobile terminal, the
method including: establishing a radio communication path
with the sub-device when a connection of the mobile terminal
with the sub-device is released; receiving a user input via the
communication path; and controlling elements and applica-
tions of the terminal according to the received user input.
[0012] Further scope of applicability of the present inven-
tion will become apparent from the detailed description given
hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
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preferred embodiments of the invention, are given by illus-
tration only, since various changes and modifications within
the spirit and scope of the invention will become apparent to
those skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The present invention will become more fully
understood from the detailed description given hereinbelow
and the accompanying drawings, which are given by illustra-
tion only, and thus are not limitative of the present invention,
and wherein:

[0014] FIG. 1 is a schematic block diagram of a mobile
terminal implementing an embodiment of the present inven-
tion;

[0015] FIG. 2 is a front perspective view of a mobile termi-
nal implementing an embodiment of the present invention;
[0016] FIG. 3 is a rear perspective view of a mobile termi-
nal implementing an embodiment of the present invention;
[0017] FIGS. 3a and 35 are front views of the mobile ter-
minal for explaining operational states of the mobile terminal
according to an embodiment of the present invention;
[0018] FIG. 4 is a conceptual view for explaining a prox-
imity depth of a proximity sensor;

[0019] FIG. 5 is a conceptual view for explaining a method
for controlling a touch operation in a configuration that a pair
of display units overlap with each other;

[0020] FIGS. 6a and 6b are conceptual views illustrating
proximity touch recognition regions where proximity signals
are detected and haptic regions where haptic eftects are gen-
erated;

[0021] FIG. 7 illustrates the configuration of the mobile
terminal including a main device and a sub-device according
to an embodiment of the present invention;

[0022] FIG. 8 illustrates the configuration of the sub-device
attachable to the main device of the mobile terminal accord-
ing to an embodiment of the present invention;

[0023] FIGS. 9ato 9dillustrate various configuration of the
sub-device according to an embodiment of the present inven-
tion;

[0024] FIGS. 10a to 104 illustrate how the main device and
the sub-device are coupled according to an embodiment of the
present invention;

[0025] FIGS. 11ato 11e illustrate the structure and method
for coupling or separating the sub-device to a folder type main
device according to an embodiment of the present invention;
[0026] FIGS. 12ato 12e illustrate the structure and method
for coupling or separating the sub-device to a slide type main
device according to an embodiment of the present invention;
[0027] FIGS. 13ato 13d illustrate the structure and method
for coupling or separating the sub-device to a swivel type
main device according to an embodiment of the present
invention;

[0028] FIGS. 14ato 14d illustrate the structure and method
for coupling or separating the sub-device to a bar type main
device according to an embodiment of the present invention;
[0029] FIGS. 15ato 15d illustrate the structure and method
for coupling or separating the sub-device to a watch type main
device according to an embodiment of the present invention;
[0030] FIG. 16 illustrates the structure of a clip type sub-
device that can be easily attached to any types of main devices
according to an embodiment of the present invention;
[0031] FIGS. 17a and 175 illustrate an example of auto-
matic controlling of a terminal operation (menu display);
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[0032] FIG. 18 illustrates application of the automatic con-
trolling of the terminal operation (menu display) to a swing
type or swivel type mobile terminal;

[0033] FIGS. 194 and 195 illustrate another example of
automatic controlling of a terminal operation (menu display);
[0034] FIGS. 20a and 205 illustrate automatic controlling
of a terminal operation (keypad controlling);

[0035] FIG. 21 illustrates automatic controlling of a termi-
nal operation (application controlling);

[0036] FIG. 22 illustrates an example of automatic control-
ling of a terminal state;

[0037] FIG. 23 illustrates another example of automatic
controlling of a terminal state;

[0038] FIG. 24 illustrates automatic controlling of power
saving of the terminal;

[0039] FIG. 25 illustrates automatic controlling of locking
of the terminal,
[0040] FIG. 26 illustrates user setting in controlling of cou-

pling/separating according to an embodiment of the present
invention;

[0041] FIG. 27 illustrates controlling of power of the main
device 100;
[0042] FIG. 28 illustrates controlling of a call function of

the sub-device 300;

[0043] FIG. 29 illustrates controlling of a multimedia
player;
[0044] FIG. 30 illustrates an example of controlling of a

mouse function;

[0045] FIG. 31 illustrates another example of controlling of
the mouse function;

[0046] FIG. 32 illustrates controlling of a game function;
[0047] FIGS. 33a and 335 illustrate controlling of execu-
tion of a widget;

[0048] FIG. 34 illustrates an example of controlling of
function interworking;

[0049] FIG. 35 illustrates another example of controlling of
function interworking;

[0050] FIG. 36 illustrates mode conversion and strength
adjustment of the main device;

[0051] FIG. 37 illustrates remote controlling of an image
capture function;

[0052] FIGS. 384 and 385 illustrate controlling of an emo-
tion mode;
[0053] FIGS. 394 to 39¢ illustrate controlling of a function

of the clip type sub-device;

[0054] FIGS.40aand 405 illustrate an example of a method
of controlling the main device 100 and the sub-device 300 in
a coupled state;

[0055] FIG. 41 illustrates another example of a method of
controlling the main device 100 and the sub-device 300 in a
coupled state;

[0056] FIG. 42 illustrates controlling of power of the ter-
minal;
[0057] FIGS. 434 to 43¢ illustrate coupling of non-touch

type terminals and the sub-device;

[0058] FIG. 44 illustrates a voice function part and a visual
function part of the mobile terminal;

[0059] FIG. 45 illustrates multitasking of the voice function
part and the visual function part;

[0060] FIG. 46 illustrates the mobile terminal used by sev-
eral people at the same time;

[0061] FIGS. 47a and 4756 illustrate a video call of the
mobile terminal according to an embodiment of the present
invention;
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[0062] FIG. 48 illustrates the use of a second body in a
separated state;
[0063] FIG. 49 illustrates a coupling method of first and

second bodies according to an embodiment of the present
invention;

[0064] FIG. 50 illustrates the mobile terminal provided
with power from a solar cell;

[0065] FIG. 51 illustrates a screen image of a charge menu
of'a solar cell environment setting;

[0066] FIG. 52 illustrates a screen image of a notification
menu of the solar cell environment setting; and

[0067] FIG. 53 is a flow chart illustrating the process of
charging a battery by the solar cell.

DETAILED DESCRIPTION OF THE INVENTION

[0068] The mobile terminal according to exemplary
embodiments of the present invention will now be described
with reference to the accompanying drawings. In the follow-
ing description, the suffixes ‘module’, ‘unit’and ‘part’ may be
used for elements in order to facilitate the disclosure. Signifi-
cant meanings or roles may not be given to the suffixes them-
selves and it is understood that the ‘module’, ‘unit’ and “part’
may be used together or interchangeably.

[0069] Embodiments ofthe present invention may be appli-
cable to various types of terminals. Examples of such termi-
nals may include mobile terminals as well as stationary ter-
minals, such as mobile phones, user equipment, smart
phones, DTV, computers, digital broadcast terminals, per-
sonal digital assistants, portable multimedia players (PMP)
and/or navigators.

[0070] A further description may be provided with regard
to a mobile terminal, although such teachings may apply
equally to other types of terminals.

[0071] FIG. 1 is a block diagram of a mobile terminal in
accordance with an example embodiment. Other embodi-
ments and arrangements may also be provided. FIG. 1 shows
a mobile terminal 100 having various components, although
other components may also be used. More or less components
may alternatively be implemented.

[0072] FIG. 1 shows that the mobile terminal 100 includes
a wireless communication unit 110, an audio/video (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 190.

[0073] The wireless communication unit 110 may be con-
figured with several components and/or modules. The wire-
less communication unit 110 may include a broadcast receiv-
ing module 111, a mobile communication module 112, a
wireless Internet module 113, a short-range communication
module 114 and a position-location module 115. The wireless
communication unit 110 may include one or more compo-
nents that permit wireless 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 communica-
tion unit.

[0074] The broadcast receiving module 111 may receive a
broadcast signal and/or broadcast associated information
from an external broadcast managing entity via a broadcast
channel. The broadcast channel may include a satellite chan-
nel and a terrestrial channel. The broadcast managing entity
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may refer to a system that transmits a broadcast signal and/or
broadcast associated information.

[0075] At least two broadcast receiving modules 111 may
be provided in the mobile terminal 100 to pursue simulta-
neous reception of at least two broadcast channels or facili-
tation of broadcast channel switching.

[0076] Examples of broadcast associated information may
include information associated with a broadcast channel, a
broadcast program, a broadcast service provider, etc. For
example, broadcast associated information may include an
electronic program guide (EPG) of digital multimedia broad-
casting (DMB) and an electronic service guide (ESG) of
digital video broadcast-handheld (DVB-H).

[0077] 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 broadcast signal com-
bined with a TV or radio broadcast signal.

[0078] The broadcast receiving module 111 may receive
broadcast signals transmitted from various types of broadcast
systems. As a non-limiting example, the broadcasting sys-
tems may include digital multimedia broadcasting-terrestrial
(DMB-T), digital multimedia broadcasting-satellite (DMB-
S), digital video broadcast-handheld (DVB-H), a data broad-
casting system known as media forward link only (Media-
FLO®) and integrated services digital broadcast-terrestrial
(ISDB-T). The receiving of multicast signals may also be
provided. Data received by the broadcast receiving module
111 may be stored in the memory 160, for example.

[0079] The mobile communication module 112 may com-
municate 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.
[0080] The wireless Internet module 113 may support
Internet access for the mobile terminal 100. This wireless
Internet module 113 may be internally or externally coupled
to the mobile terminal 100. Suitable technologies for wireless
Internet may include, but are not limited to, WLAN (Wireless
LAN)(Wi-Fi), Wibro (Wireless broadband), Wimax (World
Interoperability for Microwave Access), and/or HSDPA
(High Speed Downlink Packet Access). 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 module may be referred to as an Internet
module.

[0081] The short-range communication module 114 may
facilitate short-range communications. Suitable technologies
for short-range communication may include, but are not lim-
ited to, radio frequency identification (RFID), infrared data
association (IrDA), ultra-wideband (UWB), as well as net-
working technologies such as Bluetooth and ZigBee.

[0082] 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 cooperate with
associated satellites, network components, and/or combina-
tions thereof.

[0083] The position-location module 115 may precisely
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 informations may be calcu-
lated using three satellites, and errors of the calculated loca-
tion position and time informations may then be amended or
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changed using another satellite. The position-location mod-
ule 115 may calculate speed information by continuously
calculating a real-time current location.

[0084] 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 micro-
phone 122. The camera 121 may receive and process image
frames of still pictures and/or video.

[0085] 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 rec-
ognition mode. The received audio signal may then be pro-
cessed and converted into digital data.

[0086] The mobile terminal 100, and in particular the A/V
input unit 120, may include a noise removing algorithm (or
noise canceling algorithm) to remove noise generated 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 communication unit 110. Two
or more microphones and/or cameras may also be provided.
[0087] 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 pressure/capacitance),
a jog wheel and/or a jog switch. A specific example is one in
which the user input unit 130 is configured as a touchpad in
cooperation with a display, as will be described below.
[0088] The sensing unit 140 may provide status measure-
ments 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 relative 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 acceleration/deceleration of the mobile ter-
minal 100.

[0089] The mobile terminal 100 may be configured as a
slide-type mobile terminal. In such a configuration, the sens-
ing 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 190, presence or absence of a coupling or other con-
nection between the interface unit 170 and an external device,
etc.

[0090] The sensing unit 140 may include a proximity sen-
sor 141, a motion detecting sensor 142, a brightness detecting
sensor 143, a distance detecting sensor 144, and/or a heat
detecting sensor 145. Details of the proximity sensor 141 and
the other sensors 142, 143, 144 and 145 may be explained
below.

[0091] The motion detecting sensor 142 may detect a
motion state of the mobile terminal 100 by an external force
such as an external shock, an external vibration and/or the
like. The motion detecting sensor 142 may detect a motion
extent. The motion detecting sensor 142 may be provided
with a rotational body and detect a motion of the terminal by
detecting a property of a mechanical movement of the rota-
tional body. Based on speed, acceleration and direction of the
motion, the motion detecting sensor 142 may detect either the
motion extent or a motion pattern and then output the detected
one to the controller 180. The motion detecting sensor 142
may include a gyrosensor.
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[0092] The brightness detecting sensor 143 may detect a
brightness of light around the mobile terminal 100 and then
output the detected brightness to the controller 180.

[0093] The distance detecting sensor 144 may include an
ultrasonic sensor or the like. The distance detecting sensor
144 may measure a distance between the mobile terminal 100
and a user and then output the detected distance to the con-
troller 180.

[0094] The heat detecting sensor 145 may be provided
around the display 151 of the terminal body. The heat detect-
ing sensor 145 may detect the temperature on user’s contact
with the terminal body and then output the detected tempera-
ture to the controller 180.

[0095] The outputunit 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 153, a haptic module 154 and/or
the like.

[0096] The display 151 may display (output) information
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 commu-
nication mode or a photograph mode, the display 151 may
display a photographed and/or received picture, a Ul or a
GUL

[0097] 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.

[0098] The display 151 may have a transparent or light-
transmittive type configuration to enable an external environ-
ment to be seen through. This may be called a transparent
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-transmittive 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.

[0099] Atleast two 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 provided on different faces of the terminal
100.

[0100] Ifthe display 151 and a sensor for detecting a touch
action (hereafter a touch sensor) are constructed in a mutual-
layered structure (hereafter a touchscreen), the display 151
may beused as an input device as well as an output device. For
example, the touch sensor may include a touch film, a touch
sheet, a touchpad and/or the like.

[0101] The touch sensor may convert a pressure applied to
a specific portion of the display 151 or a variation of electro-
static 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.
[0102] If a touch input is provided to the touch sensor,
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 control-
ler 180. The controller 180 may therefore know which portion
of the display 151 is touched.

[0103] FIG. 1 shows that the proximity sensor 141 can be
provided within the mobile terminal 100 enclosed by the
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touchscreen or around the touchscreen. The proximity sensor
141 may detect a presence or non-presence of an object
approaching a prescribed detecting surface or an object exist-
ing 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 sensotr.

[0104] The proximity sensor 141 may include one of a
transmittive photoelectric sensor, a direct reflective photo-
electric sensor, a mirror reflective photoelectric sensor, a
radio frequency oscillation proximity sensor, an electrostatic
capacity proximity sensor, a magnetic proximity sensor, an
infrared proximity sensor and/or the like. If the touchscreen 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 pointer. In this case, the
touchscreen (touch sensor) may be classified into the prox-
imity sensor.

[0105] An action in which a pointer approaches the touch-
screen without contacting the touchscreen may be called a
proximity touch. An action in which a pointer actually
touches the touchscreen may be called a contact touch. The
location of the touchscreen proximity-touched by the pointer
may be the position of the pointer that vertically opposes the
touchscreen when the pointer performs the proximity touch.
[0106] The proximity sensor 141 may detect a proximity
touch and/or a proximity touch pattern (e.g., a proximity
touch distance, a proximity touch duration, a proximity touch
position, a proximity touch shift state, etc.). Information cor-
responding to the detected proximity touch action and/or the
detected proximity touch pattern may be outputted to the
touchscreen.

[0107] 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,
avoice 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 mobile terminal 100. The audio output module 152
may include a receiver, a speaker, a buzzer and/or the like.
[0108] The alarm 153 may output a signal for announcing
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 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 dis-
play 151 or the audio output module 152 may be classified as
part of the alarm 153.

[0109] 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 synthesized together or may be
sequentially outputted.

[0110] The haptic module 154 may generate various haptic
effects including a vibration, an effect caused by such a stimu-
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lus 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 using an endothermic or exothermic
device as well as the vibration.

[0111] The haptic module 154 may provide the haptic
effect via direct contact. The haptic module 154 may enable 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 configuration of the
mobile terminal 100.

[0112] The memory 160 may store a program for opera-
tions of the controller 180. The memory 160 may temporarily
store input/output data (e.g., phonebook, message, still pic-
ture, 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 touchscreen.

[0113] 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 electri-
cally erasable programmable read-only memory, a program-
mable 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.

[0114] The interface unit 170 may play a role as a passage
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/wire-
less data port, a memory card port, a port for coupling to a
device having an identity module, an audio input/output (1/O)
port, a video input/output (I/O) port, an earphone port and/or
the like.

[0115] Theidentity 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 include 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.

[0116] The interface unit 170 may play a role as a passage
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 inputted 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 mobile terminal 100 is cor-
rectly loaded in the cradle.

[0117] The controller 180 may control overall operations of
the mobile terminal 100. For example, the controller 180 may
perform control and processing relevant to a voice call, a data
communication, a video conference and/or the like. The con-
troller 180 may have a multimedia module 181 for multime-
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dia playback. The multimedia module 181 may be imple-
mented within the controller 180 or may be configured
separate from the controller 180.

[0118] The controller 180 may perform pattern recognizing
processing for recognizing a handwriting input performed on
the touchscreen as a character an/or recognizing a picture
drawing input performed on the touchscreen as an image.
[0119] The power supply 190 may receive an external or
internal power and then supply the power required for opera-
tions of the respective elements under control of the controller
180.

[0120] Embodiments of the present invention explained in
the following description may be implemented within a
recording medium that can be read by a computer or a com-
puter-like device using software, hardware or combination
thereof.

[0121] According to the hardware implementation,
arrangements and embodiments may be implemented using
at least one of application specific integrated circuits
(ASICs), digital signal processors (DSPs), digital signal pro-
cessing devices DSPDs), programmable logic devices
(PLDs), field programmable gate arrays (FPGAs), proces-
sors, controllers, microcontrollers, microprocessors and elec-
trical units for performing other functions. In some cases,
embodiments may be implemented by the controller 180.
[0122] 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 imple-
mented 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.

[0123] FIG.2A s a front-view of a mobile terminal accord-
ing to an example embodiment. Other embodiments, configu-
rations and arrangements may also be provided.

[0124] As shown in FIG. 2A, the mobile terminal 100 may
include a bar type terminal body. Embodiments of the mobile
terminal may be implemented in a variety of different con-
figurations. Examples of such configurations may include a
folder-type, a slide-type, a bar-type, a rotational-type, a
swing-type and/or combinations thereof.

[0125] The body may include a case (casing, housing,
cover, etc.) that forms an exterior of the terminal. The case
may be divided into a front case 101 and a rear case 102.
Various electric/electronic parts may be provided in a space
between the front case 101 and the rear case 102. A middle
case may be further provided between the front case 101 and
the rear case 102.

[0126] The cases may be formed by injection molding of
synthetic resin or may be formed of metal substance such as
stainless steel (STS), titanium (T1) or the like, for example.
[0127] Thedisplay 151, the audio output unit 152, the cam-
era 121, user input units 130/131/132, the microphone 122,
the interface unit 170 and the like may be provided on the
terminal body, and more particularly on the front case 101.
[0128] The display 151 may occupy most of a main face of
the front case 101. The audio output module 152 and the
camera 121 may be provided at an area adjacent to one end
portion of the display 151, while the user input unit 131 and
the microphone 122 may be provided at another area adjacent
to the other end portion of the display 151. The user input unit
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132 and the interface unit 170 may be provided on lateral
sides of the front and rear cases 101 and 102.

[0129] The user input unit 130 may receive a command for
controlling an operation of the mobile terminal 100. The user
input unit 130 may include a plurality of manipulating units
131 and 132. The manipulating units 131 and 132 may be
called a manipulating portion and may adopt any mechanism
of a tactile manner that enables a user to perform a manipu-
lation action by experiencing a tactile feeling.

[0130] Content inputted by the first manipulating unit 131
or the second manipulating unit 132 may be diversely set. For
example, a command such as start, end, scroll and/or the like
may be inputted to the first manipulating unit 131. A com-
mand for a volume adjustment of sound outputted from the
audio output unit 152, a command for a switching to a touch
recognizing mode of the display 151 or the like may be
inputted to the second manipulating unit 132.

[0131] FIG.2Bisa perspective diagram of'a backside of the
mobile terminal shown in FIG. 2A. Other embodiments, con-
figurations and arrangements may also be provided.

[0132] As shown in FIG. 2B, a camera 121' may be addi-
tionally provided on a backside of the terminal body, and
more particularly on the rear case 102. The camera 121' may
have a photographing direction that is substantially opposite
to a photographing direction of the camera 121 (shown in
FIG. 2A) and may have pixels differing from pixels of the
camera 121.

[0133] For example, the camera 121 may have a lower
number of pixels to capture and transmit a picture of user’s
face for a video call, while the camera 121' may have a greater
number of pixels for capturing a general subject for photog-
raphy without transmitting the captured subject. Each of the
cameras 121 and 121' may be installed on the terminal body
to be rotated and/or popped up.

[0134] A flash 123 and a mirror 124 may be additionally
provided adjacent to the camera 121'. The flash 123 may
project light toward a subject in case of photographing the
subject using the camera 121'. If a user attempts to take a
picture of the user (self-photography) using the camera 121,
the mirror 124 may enable the user to view a user’s face
reflected by the mirror 124.

[0135] An additional audio output unit 152' may be pro-
vided on the backside of the terminal body. The additional
audio output unit 152' may implement a stereo function
together with the audio output unit 152 shown in FIG. 2A and
may be used for implementation of a speakerphone mode in
talking over the terminal.

[0136] A broadcast signal receiving antenna 124 may be
additionally provided at the lateral side of the terminal body
as well as an antenna for communication or the like. The
antenna 124 may be considered a portion of the broadcast
receiving module 111 shown in FIG. 1 and may be retractably
provided on the terminal body.

[0137] The power supply 190 for supplying a power to the
mobile terminal 100 may be provided to the terminal body.
The power supply 190 may be built within the terminal body.
Alternatively, the power supply 190 may be detachably con-
nected to the terminal body.

[0138] FIG. 2B also shows a touchpad 135 for detecting a
touch that is additionally provided on the rear case 102. The
touchpad 135 may be configured in a light transmittive type
like the display 151. If the display 151 outputs visual infor-
mation from both faces, the display 151 may recognize visual
information via the touchpad 135 as well. The information
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outputted from both of the faces may be controlled by the
touchpad 135. Alternatively, a display may be further pro-
vided to the touchpad 135 so that a touchscreen may also be
provided to the rear case 102.

[0139] Thetouchpad 135 may be activated by interconnect-
ing with the display 151 of the front case 101. The touchpad
135 may be provided in rear of the display 151 in parallel to
one another. The touchpad 135 may have a size equal to or less
than a size of the display 151.

[0140] Interconnected operational mechanism between the
display 151 and the touchpad 135 may now be explained with
reference to FIGS. 3A and 3B.

[0141] FIGS. 3A and 3B are front-view diagrams of a
mobile terminal according to an example embodiment. Other
embodiments, configurations and arrangements are also
within the scope of the present invention.

[0142] Various kinds of visual information may be dis-
played on the display 151. The displayed information may be
characters, numerals, symbols, graphics, icons and/or the
like.

[0143] In order to input the information, at least one of the
characters, numerals, symbols, graphics and icons may be
represented as a single predetermined array to be imple-
mented in a keypad formation. The keypad formation may be
called soft keys.

[0144] FIG. 3A shows thatan input touch may be applied to
a soft key through a front face of a terminal body.

[0145] The display 151 may be operable through an entire
area or may be divided into a plurality of regions. The plural-
ity of the regions may be configured interoperable.

[0146] An output window 151a may be displayed on a top
portion of the display 151 and an input window 1515 may be
displayed on a bottom portion of the display 151. A soft key
151c¢ representing a digit for inputting a phone number or the
like may be output to the input window 15154. If the soft key
151c¢ is touched, a digit corresponding to the touched soft key
may be outputted to the output window 151a. If the first
manipulating unit 131 is manipulated, a call connection for a
phone number displayed on the output window 151a may be
attempted.

[0147] FIG. 3B shows that an input touch may be applied to
a soft key through a rear face of a terminal body. FIG. 3A
shows that the terminal body is vertically arranged (i.e., in a
portrait manner). FIG. 3B shows that the terminal body is
horizontally arranged (i.e., in a landscape manner). The dis-
play 151 may change an output picture according to the
arranged direction of the terminal body.

[0148] FIG. 3B also shows that a text input mode is acti-
vated in the mobile terminal 100. FIG. 3B shows that the
touchscreen 135 may include an output window 135a and an
input window 1355. The output window 135a and the input
window 1356 may be displayed on the display 151. A plural-
ity of soft keys 135c¢ representing characters, symbols and/or
digits may be arranged in the input window 1354. The soft
keys 135¢ may be arranged in a QWERTY key formation.
[0149] Ifthe soft keys 135¢ are touched using the touchpad
135, the characters, symbols and/or digits corresponding to
the touched soft keys may be outputted to the output window
135a. Touch input via the touchpad 135 may be advantageous
in that the soft keys 135¢ may be prevented from being
blocked by a finger in case of touch, which is compared to the
touch input via the display 151. If the display 151 and the
touchpad 135 are transparent, the mobile terminal 100 may
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visually check or determine whether fingers are located at the
backside of the terminal body. Hence, more correct touch
inputs may be made.

[0150] The display 151 and/or the touchpad 135 may
receive a touch input by scrolling. A user may scroll the
display 151 or the touchpad 135 to shift a cursor or pointer
located at an entity (e.g., icon or the like) displayed on the
display 151. If a finger is shifted on the display 151 or the
touchpad 135, a path of the shifted finger may be visually
displayed on the display 151. This may be useful in editing an
image displayed on the display 151.

[0151] Ifboththe display (touchscreen) 151 and the touch-
pad 135 are touched together within a predetermined amount
of time, a particular function of the mobile terminal 100 can
be executed. The simultaneous touch may correspond to a
case that the terminal body is held by a user using a thumb and
a first finger (clamping). The function may include activation
or deactivation for the display 151 or the touchpad 135.
[0152] The proximity sensor 141 described with reference
to FIG. 1 may now be explained in detail with reference to
FIG. 4.

[0153] FIG. 4 is a diagram relating to a proximity depth of
a proximity sensor. Other embodiments, arrangements and
configurations may also be used.

[0154] Asshown in FIG. 4, when a pointer, such as a user’s
finger, a pen, a stylus and the like, approaches the touch-
screen, the proximity sensor 141 provided within or in a
vicinity of the touchscreen may detect the approach of the
pointer and then output a proximity signal.

[0155] The proximity sensor 141 may output a different
proximity signal according to a distance between the pointer
and the proximity-touched touchscreen (hereafter referred to
as a proximity depth).

[0156] FIG. 4 shows a cross-section of the touchscreen
provided with a proximity sensor capable of detecting three
proximity depths, for example. A proximity sensor that iden-
tifies less than 3 proximity depths or more than 4 proximity
depths may also be provided.

[0157] If the pointer fully contacts the touchscreen (d0), a
contact touch may be recognized. If pointer is spaced apart
from the touchscreen by a distance less than d1, a proximity
touch to a first proximity depth may be recognized. If the
pointer is spaced apart from the touchscreen by a distance
between d1 and d2, a proximity touch to a second proximity
depth may be recognized. If the pointer is spaced apart from
the touchscreen ina distance less than d3 or equal to or greater
than d2, a proximity touch to a third proximity depth may be
recognized. If the pointer is spaced apart from the touch-
screen in a distance equal to or greater than d3, a proximity
touch is released.

[0158] The controller 180 may recognize the proximity
touch as one of various input signals according to proximity
depth and position of the pointer. The controller 180 may
perform various operation controls according to various input
signals.

[0159] FIG. 5 is a diagram for exampling a method of
controlling a touch action when a pair of display units 155 and
156 overlap each other.

[0160] FIG. 5 shows a folder type mobile terminal in which
a folder part is connected to a main body in a manner of' being
folded or unfolded. The mobile terminal shown in FIG. 5§
includes a first display unit 155 and a second display unit 156.
[0161] The first display unit 155 provided on the folder part
may be a light-transmittive or transparent type (such as
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TOLED), and the second display unit 156 provided on the
main body may be a non-transmittive type (such as LCD).
Each of the first display unit 155 and the second display unit
156 may include a touch-inputtable touchscreen.

[0162] For example, if a touch (i.e., a contact touch or a
proximity touch) to the first display unit (or TOLED) 155 is
detected, the controller 180 may select or run at least one
image from an image list displayed on the first display unit
155 (or TOLED) according to a touch type and a touch dura-
tion.

[0163] A method may now be described of controlling
information displayed on a different display unit than the
second display unit 156 (or LCD) in case of a touch to the first
display unit (or TOLED) 155 externally exposed in an over-
lapped configuration. The description may be made with ref-
erence to input types classified into a touch, a long touch, a
long-touch & drag and/or etc.

[0164] In the overlapped state (a state that the mobile ter-
minal is closed or folded), the first display unit (or TOLED)
155 may overlap with the second display unit (or LCD) 156.
In this state, if a touch different from a touch for controlling an
image displayed on the first display unit (or TOLED) 155,
e.g., a long touch (e.g., a touch having a duration of at least 2
seconds) is detected, the controller 180 may enable at least
one image to be selected from an image list displayed on the
second display unit (or LCD) 156 according to the touched
input. The result from running the selected image may be
displayed on the first display unit (or TOLED) 155.

[0165] The long touch may be usable in selectively shifting
a specific one of entities displayed on the second display unit
(or LCD) 156 to the first display unit (or TOLED) 155 (with-
out an action for running the corresponding entity). In par-
ticular, if a user performs a long touch on a prescribed region
of the first display unit (or TOLED) 155 corresponding to a
specific entity of the second display unit (or LCD) 156, the
controller 180 may control the corresponding entity to be
displayed by being shifted to the first display unit (or
TOLED) 155.

[0166] An entity displayed on the first display unit (or
TOLED) 155 may be displayed by being shifted to the second
display unit (or LCD) 156 according to a prescribed touch
input to the first display unit (or TOLED) 155 such as flicking,
swirling and/or the like. FIG. 5 shows a menu displayed on the
second display unit (or LCD) 156 is shifted to the first display
unit (or TOLED) 155.

[0167] In case of another input (e.g., a drag is additionally
detected together with a long touch), the controller 180 may
execute a function associated with an image selected by the
long touch so that a preview picture for the image may be
displayed on the first display unit (or TOLED) 155, for
example. FIG. 5 shows a preview (i.e., a picture of a male) for
a menu (i.e., an image file) may be performed.

[0168] While the preview image is outputted, if a drag (or
movement) toward a different image is additionally per-
formed on the first display unit (or TOLED) 155 by maintain-
ing the long touch, the controller 180 may shift a selection
cursor (or a selection bar) of the second display unit (or LCD)
156 and then display the image selected by the selection
cursor on the preview picture (i.e., a picture of a female).
Thereafter, after completion of the touch (i.e., long touch and
drag), the controller 180 may display the initial image
selected by the long touch.

[0169] The touch action (long touch and drag) may be
identically applied to a case that a slide (i.e., an action of a
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proximity touch corresponding to the drag) is detected
together with a long proximity touch (e.g., a proximity touch
maintained for at least 2 or 3 seconds) to the first display unit
(or TOLED) 155.

[0170] If a touch action differing from the above-men-
tioned touch actions is detected, the controller 180 may oper-
ate in a same manner as the general touch controlling method.
[0171] The method of controlling the touch action in the
overlapped state may be applicable to a terminal having a
single display. The method of controlling the touch action in
the overlapped state may also be applicable to terminals dif-
fering from the folder type terminal having a dual display.
[0172] FIGS. 6A and 6B are diagrams relating to a prox-
imity touch recognition area and a tactile effect generation
region.

[0173] FIG. 6A represents an object such as an icon, amenu
item, etc. in a circle type for ease of description.

[0174] As shown in FIG. 6A(a), a region for displaying an
object on the display 151 may be divided into a first region A
at a central part and a second region B that encloses (or
surrounds) the first region A. The first and second regions A
and B may be configured to generate tactile eftects, such as
strength or pattern, that differ from each other. For example,
the first and second regions A and B may be configured to
generate 2-step vibrations in a manner of outputting a first
vibration when the second region B is touched or outputting
a second vibration greater than the first vibration when the
first region A is touched.

[0175] If both the proximity touch recognition region and
the haptic region are simultaneously set in the region having
the object displayed therein, the haptic region may be set for
generating the tactile effect that is different from the proxim-
ity touch recognition region for detecting the proximity sig-
nal. In particular, the haptic region may be narrower or wider
than the proximity touch recognition region. For example, in
FIG. 6A(a), the proximity touch recognition region may be
set to the area including both the first and second regions A
and B. The haptic region may be set to the first region A.
[0176] As shown in FIG. 6A(b), the region having the
object displayed therein may be divided into three regions A,
B and C. Alternatively, the region having the object displayed
therein may be divided into N regions (N>4) as shown in F1G.
6A(c). Each of the divided regions may generate a tactile
effect having a different strength or pattern. If a region having
a single object represented therein is divided into at least three
regions, the haptic region and the proximity touch recognition
region may be set to differ from each other according to a use
environment.

[0177] A size of the proximity touch recognition region of
the display 151 may be set to vary according to proximity
depth. For example, FIG. 6B(a) shows the proximity touch
recognition region is configured to decrease by C—B—A
according to the proximity depth for the display 151. The
proximity touch recognition region may also be configured to
increase by C—=B—A according to the proximity depth for
the display 151. The haptic region may be set to have a
predetermined size, such as the region ‘H’ in FIG. 6B(b),
regardless of the proximity depth for the display 151.

[0178] In case of dividing the object-displayed region for
setting of the haptic region or the proximity touch recognition
region, one of various schemes of horizontal/vertical divi-
sion, radial division and/or combinations thereof may be used
as well as the concentric circle type division shown in FIG.
6A.
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[0179] Embodiments for a control method in the mobile
terminal 100 may now be described with reference to the
accompanying drawings. Embodiments may be used singly
and/or by being combined together. Embodiments may be
implemented more easily when the display 151 includes the
touchscreen.

[0180] FIG. 7 illustrates the configuration of the mobile
terminal including a main device and a sub-device according
to an embodiment of the present invention.

[0181] As shown in FIG. 7, the present invention relates to
a mobile terminal including a main device (first device) 100
and one or more sub-devices (second devices) 300a to 3007
that can be detachably attached to the main device. The main
device, whose concept is compared with the sub-devices,
refers to the entire mobile terminal to which the sub-devices
can be substantially coupled, but in an embodiment of the
present invention, the main device may refer to one of a
plurality of bodies constituting the mobile terminal which is
coupled to the sub devices.

[0182] The main device (i.e., the first device) 100 may
include all the elements of the mobile terminal as described
above with reference to FIG. 1 and, besides those elements,
the main device may additionally include a coupling unit 210
for mechanically coupling the sub-de ices (i.e., the second
devices), a coupling detection unit 220 that detects whether or
not the sub-devices are coupled, and a connection unit 230
that electrically connects the sub-devices and the main device
to allow signals or data to be transmitted or received therebe-
tween.

[0183] The coupling unit 210 may be configured to
mechanically couple the main device and the sub-devices,
and the connection unit 230, a block for allowing communi-
cation between the main device and the sub-devices, is con-
figured to directly connect the main device and the sub-
devices by using a hardware connection terminal (not shown),
connect them by using a fixed line such as a cable or a
connector, or wirelessly connect them by using a wireless
scheme (e.g., Bluetooth™, IrDA, or the like).

[0184] The coupling detection unit 220 may detect whether
or not the main device and the sub devices are coupled or
separated, and automatically change the main device and the
sub-devices to each pre-set operation mode according to a
detection result.

[0185] The coupling unit 210 may be changed in various
structures (or configurations) according to types (e.g., bar
type, slide type, folder type, swing type, swivel type, watch
type, and the like) of mobile terminals. In addition, the main
device of the mobile terminal may further include an auxiliary
member such as a magnet, a spring, a latch, or the like, to fix
the sub-devices such that the sub-devices are not moved,
shattered or released after being coupled at accurate posi-
tions, as well as changing the external configuration of the
body. In this case, the dispositions of the elements 210 to 230
may vary according to the types of the mobile terminals.
[0186] The sub-devices 300 may form the body in a struc-
ture or configuration in which they can be firmly coupled
corresponding to the coupling unit 210 of the main device.
Namely, the coupling unit 410 of each sub-device may be
configured in a structure (or configuration) corresponding to
the coupling unit 210 of the main device. The structures or the
shapes of the elements 410 to 430 may be changed to be
suitable for the sub-devices. For example, each sub-device
may be configured to receive a radio signal transmitted from
the main device and generate driving power by itself by using
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the radio signal as an energy resource, rather than including a
weighty and voluminous battery. Accordingly, the sub-de-
vices may be configured to be transparent or flexible to be
bent, and because they do not include a battery, their volume
can be reduced. Also, the sub-devices may have a small bat-
tery which may be charged by using an external power device
or may be charged via the main device which the sub-devices
are connected to the main device. The main device and the
sub-devices may include a power source unit for charging the
respective batteries by using solar light.

[0187] Each of the sub-devices 300 may be configured to
include all the same elements as those of the main device.
When only functions dependent on the main device are imple-
mented, each sub-device may limitedly include only the ele-
ments suitable for implementing the functions. Or, only one
of'the main device or the sub-device may include a particular
element, and the other may remotely control the particular
element. For example, the sub-device may include only a
touch pad or only a sound output unit, not the touch screen.
Or, the main device may include a projector and the sub-
device may remotely control the main device to control the
function of the projector. Accordingly, the volume, weight,
and fabrication costs of the sub-devices can be reduced. The
sub-devices may be used as a remote controller for remotely
controlling the main device, or may be used as a remote
output device for outputting information outputted from the
main device from a remote area.

[0188] Hereinbelow, the elements of the main device of the
sub-devices will not be fully illustrated but only elements
required for description will be selectively illustrated.
[0189] FIG. 8 illustrates the configuration of the sub-device
attachable to the main device of the mobile terminal accord-
ing to an embodiment of the present invention. A bar-type
mobile terminal is illustrated for the sake of brevity, but the
present invention can be applicable to any types of mobile
terminals.

[0190] When the sub-device 300 is coupled to the main
device 100, an element of the sub-device may mechanically
overlap (or mechanically overlap to be coupled) with a par-
ticular element of the main device. For example, a display unit
251 may be configured to overlap with the display unit 151 of
the main device. Or, an audio output module 252 of the
sub-device may be configured to overlap with the audio out-
put module 152. Or, a user input unit (not shown) of the
sub-device may be configured to overlap with the user input
unit 130.

[0191] Although a particular element of the sub-device
overlaps with a particular element of the main device, the
characteristics, size, thickness, or the like, of the overlapping
elements may not necessarily be the same. For example, the
display unit 251 of the sub-device may be configured to have
a size (e.g., by one or two-line size) smaller than the display
unit 151 of the main device. Or, only a function key or a touch
pad may be configured without having the display unit 251.
[0192] The display unit 251 of the sub-device may be con-
figured as a transparent display (TOLED). In addition, the
display 251 of the sub-device may include a touch pad con-
figured limitedly only at a particular region thereof (e.g., a
region displaying keys or a region that does not display any-
thing). In addition, the display 251 of the sub-device may be
configured to display information indicating whether or not
the main device and the sub-device are connected or discon-
nected. In order to display the information of the coupled or
separated state, an indicator may be displayed on the display
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unit 251 of the sub-device, a backlight provided at the display
unit 251 may be used, or an illumination lamp may be pro-
vided at one side of the sub-device.

[0193] The sub-device 300 is configured to be easily
coupled to the exterior of the main device 100, and it can be
also configured to be coupled to the main device 100 such that
it is inserted into the interior of the main device such as a
battery or a memory card. In this case, the coupling unit 210
of the main device may be configured in a recess or slot
structure into which the sub-device can be inserted. In addi-
tion, a cover may be provided to prevent the sub-device from
being separated undesirably after it is coupled.

[0194] In consideration of coupling with the main device
100 or in order to improve portability, the sub-device 300 may
be configured in one of various forms such as necklace, glass,
ring, card, ear ring, wrist watch, clip, pen, ear phone, or USB
memory stick. Of course, in this case, the coupling unit 210 of
the main device may be configured to have a structure (or
shape) that can attach the sub-device 300 to the interior of the
exterior of the main device.

[0195] The main device may detect whether or not the
sub-device 300 is coupled or separated by using the coupling
detection unit 230. Accordingly, when the sub-device 300 is
coupled to the main device 100, the main device 100 may
automatically change its operation mode or an operation
mode of the sub-device.

[0196] As the main device and the sub-device are coupled
or separated, data format transmitted from the main device to
the sub-device may be changed. For example, as the sub-
device is coupled or separated, the role of a function key
provided in the sub-device may be changed to a different
function key, image data may be transmitted in a full size or in
a reduced size, a communication distance of a wireless com-
munication function can be changed to be shorter or longer,
and quality of audio or video can be varied to be transmitted.
[0197] FIGS. 9ato 9d illustrate various configuration of the
sub-device according to an embodiment of the present inven-
tion.

[0198] As shown in FIG. 9a, the sub-device 300 may
include the same elements as those of the main device. How-
ever, when various conditions such as volume or weight are
considered, basically, the sub-device 300 includes the display
unit 251, a controller 280, and a power supply unit 290. The
display unit 251 and the other elements (e.g., the controller,
the power supply unit, the coupling unit, the coupling detec-
tion unit, the connection unit, and the output unit0 may be
divided to be disposed at separated bodies 301 and 302. The
display unit 251 may be configured as a transparent touch pad
(or a transparent touch screen) in consideration of the con-
figuration that it overlaps with the display unit 151 of the main
device when the sub-device 300 is coupled to the main device
100.

[0199] Also, as shown in FIG. 95, the sub-device 300 may
be configured to include a frame 303 surrounding the outer
edges of the body 302 and the display unit 251 to improve
firmness.

[0200] As shown in FIG. 9¢, the sub-device may include
function keys (e.g., ahold function, a call transmission/recep-
tion function, an MP3 control function, a Bluetooth function,
a mouse key function), input units (e.g., a microphone, a
camera), and output units (e.g., an audio output unit, an ear-
phone connection unit, a beam output unit for projection, an
infrared communication unit) on its front side or its side
portion. Accordingly, although the sub-device is separated
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from the main device, the sub-device can solely control a call
transmission/reception and multimedia output to allow the
user to view the multimedia. By having such function keys,
the user, who enjoying music by using the sub-device, can
immediately input a particular key to change a current state to
a call state when the call is received.

[0201] With reference to FIG. 9d, the sub-device may
include only a touch pad 305 without the display unit 251. In
this case, the touch pad 305 may correspond in a one-to-one
manner to the region of the display 151 of the main device, or
several function keys 306 may be created on the touch pad so
as to be used together with buttons. Alternatively, a small
display (e.g., one-line display, two-line display) 307 is
coupled at one side of the touch pad to display simple infor-
mation (e.g., a control state, a current state, a connection state
with the main device).

[0202] FIGS. 10a to 10d illustrate how the main device and
the sub-device are coupled according to an embodiment of the
present invention.

[0203] Specifically, FIG. 104 is a side sectional view illus-
trating a coupling method of the main device and the sub-
device. As illustrated, coupling members 510 such as a mag-
net may be respectively attached to one side of the main
device 100 and one side of the sub-device 300, to easily
couple or separate (i.e., couple or de-couple) the main device
100 and the sub-device. Likewise, the main device may have
a recess 520 corresponding to the shape and size of the sub-
device, in which a magnet may be installed. The depth of the
recess 520 may vary depending on the design of the main
device.

[0204] FIG. 1054 is a side sectional view for explaining how
the main device and the elastic sub-device are coupled. As
shown in FIG. 104, the sub-device 300 may be configured to
have elasticity. The elastic sub-device 300 may be bent up to
a certain angle. In order to couple the elastic sub-device, the
main device may have an edge holder 530 formed at its edge
portion. Namely, it has a configuration allowing the user to
bend the sub-device and insert it into the edge holder 530. The
edge holder 530 may include a guide groove 531 for guiding
the sub-device when the sub-device is inserted. In order to
prevent the sub-device from being released or moved after
being inserted into the edge holder, a fixing member such as
a hook (not shown) may be provided at one side of the main
device.

[0205] FIG.10c is a side sectional view for explaining how
the main device and the sub-device are coupled. As shown,
when an edge holder or a slot 540 with a guide recess at an
outer or inner side of the main device is provided, the sub-
device can be coupled to be inserted into the guide recess or
slot 540.

[0206] In this case, if one side of the main device is closed
and the sub-device is pushed to the end of the closed portion,
a fixing member such as a hook (not shown) may be provided
to prevent the sub-device from being released. The hook may
be configured to hook one side of the sub-device to fix it.
Accordingly, one side of the sub-device may have a recess
(not shown) having a configuration allowing the hook to be
caught therein. In order to release the hook, the sub-device
may be pushed further so as to be released, or a hook release
key (not shown) may be pressed to release the hook, accord-
ing to a configuration of the hook. Or, in order to easily
separate the sub-device, a member such as a spring (not
shown) or the like may be provided.
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[0207] The sub-device may be coupled in a sliding manner
along the edge holder. Namely, the sub-device may be slide in
units of certain lengths. In other words, when the sub-device
is slid by a certain length and then automatically stopped by a
stopping unit (not shown), the sub-device may be slid again
whenever the user applies force in a desired direction (e.g., a
coupling direction or separating direction). Only a single
stopping unit may be provided and two or more stopping units
may be provided.

[0208] FIG. 10d illustrates how the main device and the
sub-device are coupled by using a hinge. As shown in FIG.
104, the main device or the sub-device may have hinges 550
and 551 at one side thereof, respectively, and connected by the
hinges 550 and 551. When the main device and the sub-device
are coupled by using the hinges, the sub-device may be cov-
ered down or open up like a folder.

[0209] The hinge may be configured such that it can be
separated and coupled and can be rotatable at certain angle
after being coupled. For example, the user may make the
hinges 550 and 551 of the main device and the sub-device face
and applies force in a direction that they can be coupled or in
a direction that they are separated. After the main device and
the sub-device are coupled, the sub-device can be open or
closed like a folder type terminal.

[0210] The structures for coupling the sub-device accord-
ing to the types of the main devices (e.g., bar type, slide type,
folder type, swing type, swivel type, watch time, and the like)
and their coupling and separating methods will now be
described.

[0211] FIGS. 11ato 11e illustrate the structure and method
for coupling or separating the sub-device to a folder type main
device according to an embodiment of the present invention.

[0212] Thefoldertype main device features that a first body
100a having a display unit and a second body 1005 having a
keypad are coupled by using hinges. In this embodiment, if
the sub-device is assumed as a third body 300, the third body
may overlap to be coupled to the first or second body, or the
third body may replace one of the first and second bodies and
be coupled. In this embodiment, the second body 1005 may
not necessarily include the keypad, and it may include a
display unit, a touch screen or a touch pad like the first body.

[0213] Asshown in FIG.11a, ifthe third body 300 replaces
the second body 1005, the third body may operate as a folder
part which is folded or unfolded. When the third body 300 is
configured as a transparent display, the main device may have
the effect of a dual-display. If the third body is configured as
a transparent touch pad, it may overlap to be coupled to the
display unit 151 of the first body 100« to generate such an
effect as a touch screen. In this case, in order to configure the
third body 300 such that it operates as a folder part, the hinge
portions for coupling the first and third bodies are configured
such that they can be separated and coupled.

[0214] When the third body is assumed to be a transparent
display (TOLED), its transparency may be adjusted accord-
ing to whether or not it overlaps with the first body. For
example, when the third body 300 is folded to overlap with
the display unit 151 of'the first body 100aq, the transparency of
the display unit 251 of the third body 300 may be adjusted to
allow the display screen of the first body to be transparent. In
this case, it may be controlled such that only a particular
region of the display screen of the first body is transparent.
However, if the third body is separated or unfolded and thus
not overlaps with the display unit 151 of the first body, the
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third body and the display unit 151 may operate as double
displays to display different information, respectively.
[0215] Namely, the third body 300 may independently
operate, and when it is coupled to the main device, the third
body may operate in corporation with the structure or opera-
tion of the main device. For example, when the sub-device is
coupled to the main device, the display unit 251 of the sub-
device may operate as one of a main display or a sub-display.
Here, the display unit 151 of the main device may be a
TOLED or an LCD.

[0216] In the folder type mobile terminal, the third body
serving as a folder part can be open and closed in a vertical
direction (up/down direction) or in a horizontal direction
(left/right direction) according to its position. Also, in the
mobile terminal, the position (i.e., a rotational direction) of
the terminal is detected, and information outputted to the first
or third body may be rotated to be outputted according to the
position (rotational direction) of the terminal. Alternatively,
information outputted to the first or third body may be inter-
changed to be outputted. Such operation can be applicable to
any other types of mobile terminals as well as to the folder
type mobile terminal.

[0217] The method of replacing the sub-device by the
folder part in the folder type mobile terminal and coupling it
to or separating it from the main device has been described.
Here, the third body may be overlapped to be coupled to one
of'the first and second bodies in a state that the first and second
bodes are coupled, but in the following description, the
method of coupling the third body to the first body in an
overlapping manner will now be described for the brevity.
[0218] As shown in FIG. 115, a coupling member 510 for
fixing the sub-device is provided on at least one side of the
first body of the main device, and the sub-device may be
coupled such that it is press-fit to the position of the coupling
member 510. for example, a recess or a hook is formed at one
side of the first body of the main device, and the third body
300 may be coupled by using the recess or the hook. Or, a
magnet may be provided to one side of the first body of the
main device, and the third body 300 having a member that can
be attached to the magnet may be coupled. In this case, the
first body 100a and the second body 1005 may be folded or
unfolded regardless of the coupling or separating of the sub-
device.

[0219] As shown in FIG. 11¢, an edge holder 530 with a
guide groove may be provided on at least one side of the first
body of the main device, and the sub-device may be pushed
into (or in a slot manner) the guide groove so as to be coupled.
In this case, if the sub-device has elasticity, it may be bent and
pushed into the edge holder 530 so as to be coupled as shown
in FIG. 11d. When the sub-device is to be separated from the
main device, it may be pushed up in a direction opposite of
that when the sub-device was pushed in (as can be understood
from the drawings). A fixing unit may be additionally pro-
vided to fix the sub-device so that it cannot be released from
the holder after being coupled.

[0220] As shown in FIG. 11e, the hinge part may be addi-
tionally provided on at least one side of the first body of the
main device. The second body can be coupled by using the
one hinge part, and the third body 300 may be coupled by
using the hinge part 550 and 551. The position of the hinge
parts may be changed, and the coupling member 510 may be
additionally provided to prevent the third body from being
moved after it is folded. The coupling member 510 may
include such holder or magnet as described above, and an
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arbitrary one of any other coupling members as known may
be also used as the coupling member.

[0221] Accordingly, the hinge parts 550 and 551 used for
coupling the third body can have the appropriate structure that
allows coupling or separating. The first and second bodies
may be configured to be folded or unfolded regardless of the
coupling or separating of the third body (i.e., the sub-device).

[0222] The structure and method for coupling and separat-
ing the sub-device in the folder type mobile terminal have
been described. Hereinafter, a method of coupling the sub-
device to a slide type mobile terminal will now be described.

[0223] FIGS. 12ato 12e illustrate the structure and method
for coupling or separating the sub-device to a slide type main
device according to an embodiment of the present invention;

[0224] The slide type main device features that the first
body 100a which has a display unit and is slidably moved and
the second body 1005 having a keypad are slidably coupled
by using a guide rail (not shown). In this embodiment, the
second body may be configured as a display unit or a touch
screen, like the first body.

[0225] In this embodiment, if it is assumed that the sub-
device is a third body, the third body 300 may be coupled in an
overlapping manner with the first body 100« or the second
body of a main device, or the third body may replace the first
or second body so as to be coupled. When the sub-device is
coupled to the main device, a display unit of one device may
be used as a main display or a sub-display.

[0226] With reference to FIG. 12a, when one of the first or
second body is replaced by the third body, the third body may
operate as a slider unit which is slidably moved. Itis assumed
that the second body is replaced by the third body for the sake
of’brevity. In this case, if the display unit 251 of the third body
300 is configured as a transparent display (TOLED), it over-
laps with the display unit 151 of the first body to obtain the
effect of a dual-display. Of course, even if the display unit is
not necessarily configured as the transparent display, when
the first and third bodies are coupled, the effect of a double
display of performing displaying from both surfaces (front
and rear surfaces) of the mobile terminal can be obtained.

[0227] Meanwhile, if the third body is assumed to be a
transparent display (TOLED), its transparency may be
adjusted according to whether or not the first body (i.e., the
main device) is coupled to the third body (i.e., the sub-body).
Conversely, if the display unit 151 of the first body is assumed
to be atransparent display, the transparency of the display unit
151 may be adjusted. For example, when the display unit 251
of the third body (i.e., the sub-device) overlaps with the
display unit 151 of the first body (i.e., the main device), the
transparency of the display unit of the third body 300 may be
adjusted to allow the display screen of the first body to be
transparent. However, if the third body is separated or slid and
thus not overlaps with the display unit 151 of the first body,
the third body and the display unit 151 may operate as double
displays to display different information, respectively.

[0228] Thethird body may be coupled in the same direction
(e.g., the front side) as the first body, or in the opposite
direction (e.g., the rear side). When the third body is coupled
in the opposite direction of the main device, the third body
may be configured as a transparent touch screen or a trans-
parent touch pad to implement a rear surface touch function.
For example, the display unit 252 (or touch pad) of the third
body may be touched without covering the display unit 151 of
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the first body with the user’s finger to select and execute a
specific function icon displayed on the display unit 151 of the
first body.

[0229] In addition, when the third body (i.e., the sub-de-
vice) is coupled to the first body (i.e., the main body), it is slid
along the guide rail (not shown) within a certain range, but if
the user applies a stronger force to make third body be
released from the guider ail, the third body can be separated
from the main device. Accordingly, the guide rail for coupling
the third body (i.e., the sub-device) may be configured to be
separated or coupled.

[0230] When the first and third bodies are separated, they
may operate as the main device and the sub-device, respec-
tively. Namely, the sub-device and the main device may oper-
ate in a mutually independent manner, or the sub-device and
the main device may be connected to interwork for commu-
nication. For example, if the sub-device requests the main
device to reproduce a specific multimedia file, receives the
multimedia file transmitted from the main device, and outputs
the received multimedia file via an output unit of the sub-
device. Or, the main device and the sub-device may perform
communication like an interphone.

[0231] Meanwhile, the slide type mobile terminal may be
configured such that the third body serving as aslide partto be
slid in a vertical direction (up/down direction) or in a hori-
zontal direction (left/right direction) so as to be open or closed
according to the position of the slide type mobile terminal.
Accordingly, the position (namely, a rotational direction) of
the mobile terminal including the main device and the sub-
device coupled may be detected, and information outputted to
the first or third body may be rotated to be outputted accord-
ing to the position of the terminal. Or, information outputted
to the first or third body may be interchanged to be outputted.

[0232] The coupling of the sub-device as a slider part in the
slide type mobile terminal has been described. In a state that
the first and second bodies are coupled, the third body (i.e.,
the sub-device) may be coupled in an overlapping manner to
one of the first and second bodies. The method of coupling the
third body to the first body will now be described for the sake
of brevity.

[0233] As shown in FIG. 125, a coupling member 510 for
fixing the sub-device is provided on at least one side of the
first body of the slide type mobile terminal, and the sub-
device may be adjusted to the position where the coupling
member is formed, and pressed to be coupled. For example, a
recess or a hook may be formed on one side of the first body
of'the main device or a magnet is attached, and the third body
may be coupled by using the recess, the hook or the magnet.
At this time, the first and second bodies may be configured to
be slid regardless of the coupling or separating of the third
body (sub-device).

[0234] As shown in FIG. 12¢, the edge holder or a slot 530
with a guide groove is provided on at least one side of the first
body of the slide type mobile terminal, and the sub-device
may be pushed (or slot manner) into the guide groove so as to
be coupled. In this case, if the sub-device has elasticity, it may
be bent to be pushed into the edge holder so as to be coupled
as shown in FIG. 12d. When the sub-device is desired to be
separated from the main device (i.e., the first body), it may be
pushed up in the direction opposite of that when the sub-
devices was pushed in. A fixing unit may be additionally
provided to fix the sub-device so that the sub-device cannot be
released from the holder after being coupled. The fixing unit
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may be configured in various shapes in consideration of the
design of the mobile terminal.

[0235] As shown in FIG. 12¢, the hinge part 551 may be
additionally provided on at least one side of the first body of
the slide type mobile terminal, and the third body can be
coupled by using the hinge part. The positions of the respec-
tive hinge parts 550 and 551 may be interchanged, and a
fixing unit (not shown) may be additionally provided to fix the
third body such that the third body cannot be moved after
being folded. The fixing member 510 may include such
holder or magnet as described above, or may be configured
with an arbitrary one of any other fixing members as known.
The hinge parts for coupling the third body must be config-
ured to allow separating or coupling of the third body. The
first and second bodies may be configured to be slidable
regardless of the coupling or separating of the third body 300.
[0236] Although not shown, the third body (i.e., the sub-
device) may be coupled to the second body in a similar
manner as that in which the third body is coupled to the first
body. Likewise, when the main device (the first body) oper-
ates cooperatively with the sub-device (third body) according
to whether or not the display unit 251 is a transparent display
or a touch pad, the transparency of either display unit of the
device can be adjusted.

[0237] The structure and method for coupling or separating
the sub-device in the slide type mobile terminal have been
described. A method for coupling a sub-device of a swivel
type mobile terminal will now be described.

[0238] FIGS. 13ato 134 illustrate the structure and method
for coupling or separating the sub-device to a swivel type
main device according to an embodiment of the present
invention.

[0239] Asshownin FIGS. 13ato 134, the swivel foldertype
mobile terminal according to an embodiment of the present
invention includes a swivel hinge. The swivel hinge operates
to allow a folder part to be rotated or moved at a particular
angle (orposition). In this embodiment, if a folder part includ-
ing the display unit 151 is a first body 100a, a second body
1005 coupled to the first body 100a may be configured as a
keypad or a touch screen.

[0240] In this embodiment, when the sub-device is a third
body 300, the third body (i.e., the sub-device) may be coupled
to the first or second body in an overlapping manner or the
third body may replace one of the first and second bodies and
be coupled. When the sub-device is coupled to the main
device (i.e., the first body), a display unit of one device (i.e.,
the sub-device) may be used as a sub-display.

[0241] Asshown in FIG.13aq, ifthe third body 300 replaces
the first or second body, the third body may operate as a swivel
folder part which is folded or unfolded. Here, it is assumed
that the third body replaces the second body.

[0242] Ifthe third body 300 (i.e., sub-device) is configured
as a transparent display, it may overlap with the display unit
151 of the first body to have an effect of a dual-display. Of
course, the display unit may not necessarily be the transparent
display but be an LCD, an opaque display, and when the
display unit is configured as the LCD and the first and third
bodies are coupled, the mobile terminal can have the effect of
a double display having displays on both surfaces (front and
rear surfaces) thereof.

[0243] Meanwhile, if the third body is assumed to be a
transparent display (TOLED), when the first body (i.e., the
main device) and the third body (i.e., the sub-device) are
coupled in an overlapping manner, the transparency of the
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transparent display of one of the two devices may be adjusted.
For example, if the display unit 251 of the third body 300
overlaps with the display unit 151 of the first body 1004, the
display unit of the third body 300 may be adjusted to be
transparent (or semi-transparent) to allow the display screen
of'the first body to be seen through the display unit of the third
body 300. However, if the third body is separated or unfolded
s0 as not to overlap with the display unit 151 of the first body,
they may operate as double displays to display different
screen images, respectively. In this case, as the first body is
swiveled, the third body may overlap with the first body such
that the display directions of the two devices are the same
(e.g., the front side) or may overlap with the first body such
that the display directions of the two devices are the opposite.

[0244] Meanwhile, the third body may be coupled such that
it faces the opposite direction from that of the display of the
main device and if the third body is configured as a transpar-
ent touch screen or a transparent touch pad, then some rear
surface touch functions may also be implemented thereto.

[0245] For example, the third body may be touched without
covering the display unit 151 of the first body with the user’s
finger to select and execute a specific function icon displayed
on the display unit 151 of the first body.

[0246] Accordingly, the swivel hinge may be configured in
an appropriate manner to provide connection with the third
body 300, thus allowing separation and coupling thereof.

[0247] When the first and third bodies 100a and 300 are
separated, they may operate as the main device and the sub-
device, respectively. Namely, the sub-device and the main
device may operate in a mutually independent manner, or the
sub-device and the main device may be connected to inter-
work for communication. For example, if the sub-device
requests the main device to reproduce a specific multimedia
file, receives the multimedia file transmitted from the main
device, and outputs the received multimedia file via an output
unit of the sub-device. Or, the main device and the sub-device
may perform communication like an interphone.

[0248] Meanwhile, the swivel type mobile terminal may
detect a position of the terminal (namely, a rotational direc-
tion0, and may rotate to output information outputted to the
first or the third body according to the position (rotational
direction) of the terminal. For example, the first body may
output a multimedia file in a horizontal direction, and the third
body may output a multimedia file in a vertical direction.

[0249] The method for coupling the sub-device to the
swivel type mobile terminal has been described. Here, in a
state that the first and second bodies are coupled, the third
body (i.e., the sub-device) may be coupled in an overlapping
manner to one of the first and second bodies in a similar
manner. The method of coupling the third body to the first
body will now be described for the sake of brevity.

[0250] As shown in FIG. 135, a coupling member 510 for
fixing the sub-device is provided on at least one side of the
first body of the swivel type mobile terminal, and the sub-
device may be adjusted to the position where the coupling
member is formed, and pressed to be coupled.

[0251] As shown in FIG. 13¢, the edge holder or a slot 530
with a guide groove is provided on at least one side of the first
body of the main device, and the sub-device may be pushed
(or slot manner) into the guide groove so as to be coupled. In
this case, if the sub-device has elasticity, it may be bent to be
pushed into the edge holder so as to be coupled as shown in
FIG. 13d.
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[0252] The structure and method for coupling or separating
the sub-device in a bar type mobile terminal will now be
described. In the bar type mobile terminal the sub-device may
be coupled or separated in a similar manner as the folder type,
slide type, or swivel type mobile terminal as described above.
[0253] FIGS. 14a to 14d illustrate the structure and method
for coupling or separating the sub-device to a bar type main
device according to an embodiment of the present invention.
[0254] As shown in FIG. 14aq, a coupling member 510 for
fixing the sub-device is provided on at least one side of the
main device, and the sub-device may be adjusted to the posi-
tion where the coupling member 510 is formed, and pressed
to be coupled. Or, as shown in FIG. 145, the edge holder or a
slot 530 with a guide groove is provided on at least one side of
the main device, and the sub-device may be pushed (or slot
manner) into the guide groove so as to be coupled. In this case,
if the sub-device has elasticity, it may be bent to be pushed
into the edge holder so as to be coupled as shown in FIG. 14c.
As shown in FIG. 144, the hinge part 551 may be additionally
provided on at least one side of the main device, and the
sub-body can be coupled by using the hinge part. The posi-
tions of the respective hinge parts may be interchanged, and a
fixing unit (not shown) may be additionally provided to fix the
sub-device such that the sub-device cannot be moved after
being folded. The method of coupling the sub-device in the
bar type mobile terminal has been described. A method for
coupling the sub-device in a watch type mobile terminal will
now be described.

[0255] FIGS. 15ato 15d illustrate the structure and method
for coupling or separating the sub-device to a watch type main
device according to an embodiment of the present invention.
[0256] As shown in FIG. 15aq, the watch type mobile ter-
minal includes the first body 100« to which a band part 100¢
is connected and the second body 1005 including a display
unit and coupled to the first body and. The second body may
be configured to be connected by a hinge 1004 to one side of
the first body so as to be open or closed. The second body may
be referred to as a cover, and the first body may include a
display unit to configure a dual-display together with the
display unit of the second body.

[0257] Atleast one ofthe displays ofthe firstbody 100a and
the second body 1005 may be configured as a transparent
display (TOLED). Each display may operate as a main dis-
play or a sub-display, and different information may be dis-
played on each display unit as the second body is open or
closed. A touch pad or a transparent touch pad may be
attached to at least one of the displays 151 and 251 of the first
and second bodies.

[0258] In this embodiment, one of the first and second
bodies may operate as a main device or a sub-device. For
example, the first body may operate as a main device and the
second body may operate as a sub-device. Accordingly, the
hinge 1004 may be configured to allow coupling and separat-
ing the first body (i.e., the main device) and the second body
(i.e., the sub-device). The hinge part 100d for coupling the
sub-device must have a structure allowing coupling and sepa-
rating.

[0259] Like the other types of mobile terminals as
described above, the main device and the sub-device may
interwork, and as the two devices are coupled or separated,
types of information displayed on each device or display
formats may be changed.

[0260] A method of coupling the third body (i.e., the sub-
device) is coupled to one of the first and second bodies in a
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state that the first and second bodies are coupled will now be
described. The method of coupling the sub-device in an over-
lapping manner to the second body will now be described for
the sake of brevity.

[0261] As shown in FIG. 155, a coupling member 510 for
fixing the sub-device is provided on at least one side of the
second body of the main device, and the sub-device may be
adjusted to the position where the coupling member is
formed, and pressed to be coupled.

[0262] As shown in FIG. 15¢, the edge holder or a slot 530
with a guide groove is provided on at least one side of the
second body of the main device, and the sub-device may be
pushed (or slot manner) into the guide groove so as to be
coupled. In this case, if the sub-device has elasticity, it may be
bent to be pushed into the edge holder so as to be coupled as
shown in FIG. 154.

[0263] FIG. 16 illustrates the structure of a clip type sub-
device that can be easily attached to any types of main devices
according to an embodiment of the present invention.

[0264] As described above with the reference drawings, the
sub-device serves mechanically or electrically as an element
of the main device when coupled to the main device, and
when the sub-device is separated from the main device, it is
easily carried around and remotely connected to the main
device to serve as a client terminal of a server terminal and
transmit/receive required information to/from the main
device.

[0265] Thus, the sub-device may be configured to be easily
carried around and easily mechanically coupled to the main
device. In addition, the main device may be configured such
that the sub-device mechanically coupled to the main device
is not moved nor easily released. For example, as shown in
FIG. 16, a clip 300 in the shape of a channel may integrally
has a coupling part 410 so as to be inserted into one side of the
terminal when coupled, or may be attached to the clothes of
the user such as pockets or belts or to the part of the user’s
body such as head, ears, eyes, hands, feet, or neck when
separated. The coupling part 410 may have elasticity. In other
words, the sub-device is not limited in its shape to the plate
type but may have such a shape, like * ~1 or ‘L-", as to be easily
coupled to the main device.

[0266] In this embodiment, the sub-device is not limited to
the clip type, but may have various forms or designs by
including the coupling part and an output unit. For example,
the sub-device may be configured in the form of ear phones,
earrings, or necklaces. Also, two or more sub-devices may be
configured to interwork with a single main device. Namely,
an ID may be given to each sub-device and different infor-
mation may be transmitted to each sub-device or the same
information may be simultaneously transmitted to every sub-
device. Also, the sub-devices may transmit or receive arbi-
trary information (e.g., voice, image, a message) to each
other.

[0267] A control method of the mobile terminal that can be
coupled and separated (i.e., detachable mobile terminal) will
now be described with reference to the accompanying draw-
ings.

[0268] The control method of the detachable mobile termi-
nal may be divided into three stages: ‘Control method in
coupling and separating’, ‘Control method in a separated
state (Separate concept UI)’, and ‘Control method in a
coupled state (Combine concept UI)’, and each step will now
be described.
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[0269] Control Method in Coupling and Separating the
Mobile Terminal

[0270] The control method in coupling/separating the
mobile terminal according to an embodiment of the present
invention relates to a method for controlling an operation and
state of the main device 100 and the sub-device 300 when the
sub-device 300 is coupled to the main device 100 of the
mobile terminal or separated from the main device 100.
[0271] The control method in coupling/separating the
mobile terminal according to an embodiment of the present
invention may be divided into ‘Automatic controlling of ter-
minal operation’, ‘Automatic controlling of terminal state’,
‘Automatic controlling of terminal power saving’, and ‘Auto-
matic controlling of terminal locking’.

[0272] Automatic Controlling of Terminal Operation
[0273] FIGS. 17a and 175 illustrate an example of auto-
matic controlling of a terminal operation (menu display). A
bar type mobile terminal will be described as an example for
the sake of brevity.

[0274] The controller 180 differently controls the opera-
tions (e.g., display) of the main device 100 and the sub-device
300 according to an engaged state (vertical or horizontal).
[0275] As shown in FIG. 174, when the main device 100
and the sub-device 300 are engaged in the vertical direction,
the controller 180 displays a menu display method or menu
items that can be conveniently manipulated in the horizontal
display upon detection of it.

[0276] If the main device 100 and the sub-device 300 are
engaged in the horizontal direction as shown in FIG. 175, the
controller 180 displays menu items that can be conveniently
manipulated in the horizontal display. For example, the con-
troller displays multimedia menu items such as an image
viewer, a broadcast view, a camera function, a video player,
and the like.

[0277] FIG. 18 illustrates application of the automatic con-
trolling of the terminal operation (menu display) to a swing
type or swivel type mobile terminal.

[0278] FIGS. 194 and 195 illustrate another example of
automatic controlling of a terminal operation (menu display).
[0279] In this embodiment, the controller 180 differently
controls the operation (e.g., display) of the sub-device 300
when the two devices 100 and 300 are coupled and separated.
[0280] With reference to FIG. 194, when the sub-device
300 is coupled with the main device 100, the sub-device 300
operates as a touch screen. The controller 180 receives a touch
input of the user from the sub-device 300.

[0281] With reference to FIG. 195, when the sub-device
300 is separated from the main device 100, the sub-device
300, the sub-device 300 operates as a keypad or a wireless
mouse. The controller 180 receives a user’s touch inputted via
the sub-device 300 through short-range radio communication
(e.g., Bluetooth™, radio frequency identification (RFID),
infrared data association (IrDA), and the like.

[0282] FIGS. 20a and 205 illustrate automatic controlling
of a terminal operation (keypad controlling).

[0283] The controller 180 displays different keypads on the
main device 100 according to an engagement form (vertical
or horizontal) of the two devices 100 and 300.

[0284] As shown in FIG. 20q, when the main device 100
and the sub-device 300 are coupled in the vertical direction,
the controller 180 displays a keypad (e.g., a dome, a more
keypad, etc.) suitable for the vertical display upon detection
of'it.



US 2010/0227642 Al

[0285] Meanwhile, if the main device 100 and the sub-
device 300 are coupled in the horizontal direction as shown in
FIG. 205, the controller 180 displays a keypad (e.g., a
QWERTY keypad, etc.) suitable for the horizontal display.
[0286] FIG. 21 illustrates automatic controlling of a termi-
nal operation (application controlling).

[0287] In this manner, the controller executes different
applications on the main device according to the vertical and
horizontal engagements.

[0288] For example, when the main device 100 and the
sub-device 300 are coupled in the vertical direction as shown
in FIG. 214, the controller 180 executes a camera viewer, and
if the main device 100 and the sub-device 300 are coupled in
the horizontal direction as shown in FIG. 215, the controller
180 executes a map application.

[0289] Automatic Controlling of Terminal State

[0290] FIG. 22 illustrates an example of automatic control-
ling of a terminal state.

[0291] In this embodiment, the mobile terminal displays
different information with respect to a single application
(e.g., a phone book function) when the main device and the
sub-device are vertically engaged and when they are horizon-
tally engaged.

[0292] AsshowninFIG. 22, when the main device 100 and
the sub-device 300 are coupled in the vertical direction and
the phone book function is executed, the controller 180 dis-
plays general information such as the name, a phone number,
a phone number photo image, a birthday, and the like, of a
selected person.

[0293] Meanwhile, if the two devices 100 and 300 are
coupled in the horizontal direction and the phone book func-
tion is executed, the controller 180 displays communication-
related information such as the number of calls, the number of
messages, the total call time, the latest call record, and the
like, with a selected person.

[0294] FIG. 23 illustrates another example of automatic
controlling of a terminal state.

[0295] In this embodiment, the controller detects coupling
or separating of the two devices 100 and 300 and provides
control to display different background images on the main
device 100.

[0296] For example, if a first image is displayed as a back-
ground image when the two devices 100 and 300 are coupled,
a second image is displayed as the background image when
the two devices are separated. And then, if the two devices
100 and 300 are coupled again (re-coupled), the controller
180 displays a third image as the background image. In this
embodiment, a plurality of images may be designated as the
background image, and the controller 180 may randomly or
sequentially display the designated images as the background
image each time the two devices 100 and 300 are coupled or
separated.

[0297] In this embodiment, because various background
images stored in the terminal are displayed, the user will be
less bored, as functions that are entertaining and fun can be
provided to the user.

[0298] Automatic Controlling of Terminal Power Saving
[0299] FIG. 24 illustrates automatic controlling of power
saving of the terminal.

[0300] In this embodiment, the controller 180 detects the
coupling and separating (i.e. coupling or de-coupling) of the
two devices 100 and 300 and controls the power supply to the
display of the main device 100 to turn it on or off.
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[0301] For example, when the coupled state of the two
devices is released or separated (i.e. when the two devices are
de-coupled from each other), the controller 180 detects this
and cuts oft power supply to the display of the main device
100.

[0302] Thereafter, when the two devices 100 and 300 are
coupled again, the controller 180 provides control to supply
power to the display of the main device 100 to allow the main
device to perform displaying. In this embodiment, automatic
power controlling may be converted to hand-operated power
controlling. When the automatic power controlling is con-
verted into the hand-operated power controlling, power sup-
plied to the display of the main device 100 is controlled by the
user regardless of coupling or separating of the two devices
100 and 300.

[0303] Automatic Controlling of Terminal Locking
[0304] FIG. 25 illustrates automatic controlling of locking
of the terminal.

[0305] In this embodiment, the controller 180 controls a

locking and unlocking function of the main device upon
detecting the coupling and separating (i.e. coupling or de-
coupling) of the two devices 100 and 300.

[0306] Whenthe coupling ofthe two devices 100 and 300 is
released (separated) (i.e. when the two devices are de-coupled
from each other), the controller 180 detects 4 this and sets a
locking function of the main device 100.

[0307] When the two devices 100 and 300 are coupled
again, the controller 180 unlocks the locked state to allow the
main device 100 to be manipulated.

[0308] If the main device 100 and the sub-device 300 are
coupled such that the sub-device is inserted in the guide
groove and pushed as shown in FIG. 1454, the automatic
locking control according to this embodiment may be imple-
mented in a different manner.

[0309] This embodiment may be applicable such that the
controller 180 monitors a movement of the sub-device 300 in
the guide groove, and sets a locking operation at the main
device 100 when the sub-device 300 passes a particular point
of the guide groove. If the main device 100 is already in a
locked state when the sub-device 300 passes the particular
point of the guide groove, the controller 180 unlocks the
locked state of the main device 300, to thus allow the main
device 300 to be manipulated.

[0310] Accordingly, the user may control locking/unlock-
ing of the main device 100 by simply and softly moving the
sub-device 300 in the guide groove.

[0311] FIG. 26 illustrates user setting in controlling of cou-
pling/separating according to an embodiment of the present
invention.

[0312] As described above, the method of controlling cou-
pling/separating of the mobile terminal according to the
embodiment of the present invention may be divided into
‘automatic controlling of terminal state’, ‘automatic control-
ling of terminal power saving’, and ‘automatic controlling of
terminal locking’, and in the present invention, the setting of
the automatic controlling may be arbitrarily changed by the
user.

[0313] Automatic controlling according to the coupling/
separating of the two devices 100 and 300 may be rather
inconvenient to the user in a sense. In this case, the user may
execute a user setting menu as shown in FIG. 26 to change a
desired automatic controlling item to an hand-operated con-
trolling and input a desired setting value.
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[0314] Control Method in Separated State (Separate Con-
cept UD)
[0315] A control method in a separated state (Separate

Concept UI) will now be described. Namely, the main device
100 and the sub-device 300 are controlled variably in a state
of being separated.

[0316] FIG. 27 illustrates controlling of power of the main
device 100.
[0317] In a state that the main device 100 and the sub-

device 300 are separated, the user may manipulate only the
sub-device 300 to turn on or off power of the main device 100.
To this end, the sub-device 300 may have a software key (or
hardware key) for power controlling or execute a menu for
power controlling.

[0318] A power control command (e.g., ON or OFF) input-
ted by the user is transmitted on short-range wireless com-
munication (e.g., Bluetooth™, radio frequency identification
(RFID), infrared data association (IrDA), and the like) via the
connection unit 230 of the sub-device 300.

[0319] Thereafter, when the power control command of the
user is received by the main device 100, the controller 180
turns on or off power of the main device 100 according to the
received power control command.

[0320] FIG. 28 illustrates controlling of a call function of
the sub-device 300.

[0321] In a state that the main device 100 and the sub-
device 300 are separated, when a call is received by the main
device 100, the sub-device 300 according to the embodiment
may provide a call function to the user. To this end, the
sub-device may have a function key for call transmission/
reception, an input unit (e.g., a microphone, etc.), and an
output unit (e.g., an audio output unit, an earphone connec-
tion unit, etc.) as shown in FIG. 9c.

[0322] Whenacallis received by the main device 100 inthe
state that the two devices 100 and 300 are separated, the
controller 180 transfers the received call to the sub-device via
the connection unit 230. The sub-device 300 takes user’s
attention through a certain alarm (e.g., sound or vibration), or
displays a message informing about the call reception and a
phone number of the origination side as shown in FIG. 28 for
user recognition.

[0323] Thereafter, when the use, upon recognition of the
call reception, inputs the cal transmission/reception function
key, a signal of the inputted function key is transferred to the
main device 100 and the controller 180 establishes a commu-
nication path for call communication between the two devices
100 and 300. In this case, transmission of the function key
signal and setting of the communication path may inter-
change in the order.

[0324] With the communication path established for call
communication between the main device 100 and the sub-
device 300, a call communication using the sub-device 300 is
available. In case of a message reception, the controller 180
displays the received message on the display of the sub-
device 300 and makes a certain alarm (e.g., sound or vibra-
tion) for user’s attention.

[0325] Inthis embodiment, the user may conveniently per-
form call communication by using only the sub-device 300,
with his mobile terminal (e.g., the main device 100) carried in
a pocket or bag.

[0326] FIG. 29 illustrates controlling of a multimedia
player.
[0327] In a state that the main device 100 and the sub-

device 300 are separated, the sub-device 300 according to this
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embodiment may provide a multimedia reproduction func-
tion of the main device 100. To this end, the sub-device 300
may have the function key for reproducing multimedia (e.g.,
MP3 reproduction), the output unit (e.g., audio output unit,
earphone connection unit, etc.) as shown in FIG. 9c.

[0328] With the two devices 100 and 300 separated, when
the user inputs the MP3 function key, a signal of the inputted
function key is transferred to the main device 100 via the
connection unit 230. Uponreceiving the signal ofthe function
key, the controller 180 establishes a short-range wireless
communication path between the two devices 100 and 300.

[0329] Thereafter, when a media reproduction and control
signal is inputted by the user via the communication path, the
controller 180 controls the multimedia player according to
the inputted signal and transfers the reproduced music sound
to the sub-device 300.

[0330] The user may connect an earphone to an earphone
connection unit 292 to enjoy music (e.g., MP3, etc.). If the
sub-device does not have a display, information related to the
corresponding music file may be fed back in advance and
enjoy music. Ifthe sub-device 300 has a one-line (or two-line)
display, the information related to the music file being out-
putted may be outputted via the one-line display.

[0331] The sub-device 300 according to this embodiment
may have software keys 294 for controlling multimedia
reproduction or a hardware button as shown in FIG. 94.

[0332] In this embodiment, the sub-device 300 may have a
gyro sensor 296. When the sub-device 300 has the gyro-
sensor 296, a movement of the sub-device 300 and a change
in tilting of the sub-device detected by the sensor 296 are
transferred to the main device 100, and the controller 180
performs player controlling such as playing next music, play-
ing previous music, stopping playing, and the like.

[0333] In this embodiment, the user may conveniently
enjoy music or video by using only the sub-device 300 with
the mobile terminal (e.g., the main device 100) carried in his
pocket or bag.

[0334] FIG. 30 illustrates an example of controlling of a
mouse function.

[0335] In the state that the main device 100 and the sub-
device 300 are separated, the sub-device 300 according to this
embodiment may provide a mouse function or a touch pad
function to the user. To this end, the sub-device 300 may have
a certain key for the mouse function or the touch pad function
as shown in FIG. 9c.

[0336] With the two devices 100 and 300 separated, when
the user inputs the function key, a signal of the inputted
function key is transferred to the main device 100 via the
connection unit 230. Uponreceiving the signal ofthe function
key, the controller 180 establishes a short-range radio com-
munication path between the two devices 100 and 300 and
displays a mouse pointer 304 at one point of the display of the
main device 100.

[0337] Thereafter, a user’s touch input detected by the sub-
device 300 is transferred to the main device 100 via the
communication path, and the controller 180 controls the
movement of the mouse pointer 304 according to the touch
input.

[0338] Inthis embodiment, the user may use the sub-device
300 like a touch pad of a notebook computer, and as shown in
FIG. 30, the user may control the mouse pointer 304 by
simply moving a certain pointer 309.
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[0339] In this embodiment, the sub-device 300 may have a
software key (or hardware key) at one side of the display to
control screen scrolling of the main device 100.

[0340] The user may conveniently control an application
being executed on the main device 100 by using the sub-
device 300 in a state that the main device 100 is separated by
a certain distance.

[0341] FIG. 31 illustrates another example of controlling of
the mouse function.

[0342] In this embodiment, the user may control various
applications of a personal computer (e.g., a desktop com-
puter, anotebook computer, etc.) by using the sub-device 300.
To this end, the sub-device 300 may have various function
keys (e.g., mouse function (or touch pad function), multime-
dia reproducing function, and the like) as shown in FIG. 9c.
[0343] In this embodiment, the user may input a desired
function key to establish a short-range radio communication
path between the two devices 100 and 300 to control various
applications of a personal computer likewise as in the
embodiments of FIGS. 29 and 30.

[0344] The user may enjoy music files (e.g., MP3 files or
the like) stored in the personal computer by using the sub-
device 300. In addition, the user may select both the mouse
function key and the multimedia reproduction function key to
select and execute music files or video files of the personal
computer through a touch input via the sub-device 300.
[0345] In this embodiment, the sub-device 300 may have a
multi-stage slide buttons 312 (hardware or software key) to
perform mode switching (Hold/Mode 1/Mode 2). When the
sub-device 300 has the multi-stage slide button 312, a hold
function (touch lock), a call transmission/reception (or MP3)
function (Mode 1), the mouse function (Mode 2), and the like,
may be executed through the single button.

[0346] The controller 180 switches the mode and executes
a function of the corresponding mode each time the multi-
stage slide button 312 is inputted.

[0347] FIG. 32 illustrates controlling of a game function.
[0348] In the state that the main device 100 and the sub-
device 300 are separated, the sub-device according to this
embodiment may provide a game control function to the user.
To this end, the sub-device 300 may having a function key for
controlling games, the output unit (e.g., the audio output unit,
the earphone connection unit, etc.), a vibration element, and
the like, as shown in FIG. 9c¢.

[0349] With the two devices 100 and 300 separated, when
the user inputs the function key, a signal of the inputted
function key is transferred to the main device 100 via the
connection unit 230. Uponreceiving the signal ofthe function
key, the controller 180 establishes a short-range radio com-
munication path between the two devices 100 and 300.
[0350] Thereafter, when a control signal (<, 1, |, —,
execution key 1, execution key 2, etc.) is inputted via the
communication path, the controller 180 controls objects of
games according to the input signal and transfers sound
effects of the games to the sub-device 300. The user may
connect an earphone to the earphone connection unit 292 to
enjoy the games along with the sound effects of the games.
[0351] The game manipulation buttons 322 may be printed
in a grid (or lattice) pattern on the sub-device 300. When the
gate manipulation buttons 322 are printed ones, the sub-
device 300 may include an illumination element (e.g., LED,
etc.). The sub-device 300 may be implemented such that the
printed grid (or lattice) pattern appears or disappears accord-
ing to blinking of the LED.
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[0352] The gate manipulation buttons 322 may be imple-
mented by software. When the game manipulation buttons
322 are implemented by software, the user may arbitrarily set
positions and manipulation functions of the buttons and add
new buttons.

[0353] In this embodiment, the sub-device 300 may trans-
mit vibration according to the sound effects of the games or
may transmit a vibration feedback according to a user’s touch
input.

[0354] The user may manipulate and control a game being
executed on the main device 100 by using the sub-device 300
in a state that the main device 100 is separated by a certain
distance.

[0355] FIGS. 33a and 335 illustrate controlling of execu-
tion of a widget.

[0356] In the state that the two devices 100 and 300 are
separated, the sub-device 300 according to this embodiment
may perform a widget function. It is assumed that the sub-
device 300 according to this embodiment includes the touch
pad with the one-line display (or two-line display) and vari-
ous function keys printed thereon as shown in FIG. 94, for the
sake of brevity.

[0357] Whenthe functionkeys 332 printed on the touch pad
is desired to be executed, the user touch-and-drags one (e.g.,
a ‘clock’ function key) of the function keys and puts it on the
one-line display. Then, the sub-device 300 displays a current
time, date, and the like, on the one-line display. If a ‘weather;
function key is touch-and-dragged to the one-line display,
today’s lowest temperature and highest temperature, the
probability of rain, a special weather report, and the like,
would be displayed on the one-line display.

[0358] The function keys (e.g., ‘clock’ or ‘weather’ func-
tion key) are those printed on the touch pad, so they cannot
move to the one-line display. The sub-device 300 detects the
user’s touch input (touch and drag) and executes a widget of
the corresponding function.

[0359] For another example of the widget execution, if the
user touch-and-drags a ‘broadcast view’ function key, among
the function keys 332, to the one-line display, the sub-device
300 transfers a ‘broadcast view’ execution command to the
main device 100 via the connection unit 230. The controller
180 executes the ‘broadcast view’ application according to
the execution command and provides a broadcast service to
the user.

[0360] For still another example of the widget execution, if
the user inputs letters (hand-written letters) (e.g., ‘I loveyou’)
on the touch pad, the sub-device 300 may display the letters
inputted to the touch pad on the one-line display as shown in
FIG. 335.

[0361] FIG. 34 illustrates an example of controlling of
function interworking.

[0362] When the main device 100 is executing a photo or
image viewer (or a video player), the user may enjoy stored
images by simply touching (e.g., dragging, flicking, etc.) the
sub-device.

[0363] In a state that a short-range radio communication
path to the sub-device 300 has been established, when the
main device 100 is executing the photo viewer or the image
viewer (or the video player), the controller 180 of the main
device reacts to a simple touch input to the sub-device 300.
For example, the controller 180 performs an image change to
a previous image or a next image according to a flicking
direction detected by the sub-device 300. When flicking to the
left side is detected, the controller 180 displays an image of a
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next page (or the next order), and when flicking to the right
side is detected, the controller 180 displays an image of a
previous page (or previous order).

[0364] With the main device 100 separated by a certain
distance, the user may conveniently (without a control button
input or a key manipulation) enjoy the images stored in the
main device 100 by using the sub-device 300.

[0365] FIG. 35illustrates another example of controlling of
function interworking.

[0366] When the main device 100 is executing a character
input editor, the user according to this embodiment may input
characters via the sub-device 300.

[0367] With the character input editor executed on the main
device 100, when the user inputs letters (i.e., hand-written
letters) (e.g., ‘Ilove you’) to the touch pad, the sub-device 300
transmits the letters inputted to the touch pad to the main
device 100 via the established communication path. And the
controller 180 displays the transmitted letters of the user on
the display of the main device as shown in FIG. 35.

[0368] In this embodiment, the controller 180 may convert
the hand-written letters of the user into print letters according
to settings of the terminal. When the hand-written letters of
the user are transmitted to the main device 100, the controller
180 converts the transmitted letters to print letters through a
certain character recognition process, and displays the con-
verted print letters on the display of the main device 100 as
shown in FIG. 35.

[0369] FIG. 36 illustrates mode conversion and strength
adjustment of the main device.

[0370] In the state that the main device 100 and the sub-
device 300 are separated, the sub-device 300 according to this
embodiment may convert the mode (or state) of the main
device 100 (e.g., etiquette mode to power mode, or vice versa)
or adjust a bell sound or the strength of vibration. To this end,
the sub-device according to this embodiment may have side
keys 362-1 and 362-2, a navigation key 364, a lock key 366,
and the like.

[0371] With the two devices 100 and 300 separated, when
the user inputs one of the function keys 362, 364, and 366, a
signal of the inputted function key is transferred to the main
device 100 via the connection unit 230. The controller 180 of
the main device 100 converts the mode of the main device 100
or adjusts the strength of the bell sound (or vibration) accord-
ing to the inputted signal.

[0372] When the user inputs the upper side key 362-1 for a
long time (e.g., two or three seconds), the controller 180
converts the main device 100 into the power mode.

[0373] Ifthe user inputs the lower side key 362-2 for a long
time (e.g., two or three seconds), the controller 180 converts
the main device 100 into the etiquette mode.

[0374] When the user simply inputs the upper side key
362-1 (or the navigation key), the controller 180 levels up by
one step the bell sound (or vibration) of the main device 100.
[0375] When the user simply inputs the lower side key
362-2 (or the navigation key), the controller 180 levels down
by one step the bell sound (or vibration) of the main device
100.

[0376] Whentheuserinputsthe lockkey 366, the controller
180 set to lock the main device 100. In this case, if the main
device 100 has been already locked, the controller 180
unlocks the locked state of the main device 300 to allow the
main device 100 to be manipulated.
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[0377] In a different embodiment of FIG. 36, temporarily
adjusting of a reception volume sound (or bell sound) or the
strength of vibration may be applicable.

[0378] For example, if the user is in call communication by
using the sub-device 300 likewise as in the embodiment of
FIG. 28 and inputs the side key (362-1 or 362-2) to adjust the
reception sound volume, the controller 180 adjusts the level
of'the reception sound of the main device 100 according to the
user input. In this case, the adjusted level of the reception
sound is maintained only during the user’s call communica-
tion. When the user’s call communication is terminated and
the controller detects it, the controller 180 changes the level of
the reception sound of the main device 100 to its original set
value.

[0379] FIG. 37 illustrates remote controlling of an image
capture function.

[0380] In the state that the main device 100 and the sub-
device 300 are separated, the sub-device 300 according to this
embodiment may remotely control the camera 121.

[0381] With ashort-range radio communication path estab-
lished with the sub-device 300, when the main device 100 is
converted into the camera mode, the controller 180 executes
an image capture application and displays a mouse pointer
304 at one point of the screen image as shown in FIG. 37.

[0382] The controller 180 controls the movement of the
mouse pointer 304 according to a touch manipulation by the
user inputted to the sub-device 300. Like the touch pad of a
notebook computer, the user may control the mouse pointer
304 by simply moving a certain pointer 309 as shown in FIG.
30.

[0383] The user may perform a self-camera image captur-
ing or Web-cam image capturing by using the sub-device 300
in a state that the sub-device 300 is separated from a camera
module of the main device 100. Or, the user may remotely
change set values of various camera environment settings
(e.g., resolution, screen mode, filter, balance, timer, image
capture mode, ISO, picture image, storage space, clean view
setting, hand-shaking prevention, eye blinking prevention,
automatic focusing, image capture sound, guide image cap-
turing, and the like) and store the same. And, the user may
conveniently use them for video call communication.

[0384] FIGS. 384 and 385 illustrate controlling of an emo-
tion mode.
[0385] The sub-device 300 according to an embodiment of

the present invention is not only a control device controlling
the mobile terminal or a multimedia device interworking with
the mobile terminal but also has the characteristics as an
accessory allowing the user to create different atmospheres
(e.g., a background color, a letter color, etc.) according to the
user situation or time slots. That is, the sub-device may used
as a tool for expressing the user’s emotion.

[0386] In an embodiment as shown in FIG. 38a, the emo-
tion mode of the sub-device 300 is divided into an active
mode, a sleep mode, a conference mode according to user
situations and different background colors and letter colors
are applied to each mode. In this embodiment, the back-
ground color or the letter color of the sub-device 300 may be
set as gray for the sleep mode, blue for the conference mode,
and red for the active mode. The background color or letter
color applied to each mode manifests the user’s emotion, and
the setting of the colors of each mode (sleep mode, active
mode and conference mode) may be arbitrarily selected by
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the user. The sub-device 300 may include an illumination
element (e.g., a light emitting diode (LED), etc.) for repre-
senting a background color.

[0387] In the embodiment of FIG. 385, the emotion mode
of the sub-device 300 may be divided into an anti meridiem
(a.m.) mode, a post meridiem (p.m.) mode and a night mode,
and different background colors or letter colors are applied to
the respective modes. Once the user finishes setting of the
background colors (or letter colors) for the respective modes,
the sub-device 300 automatically changes the background
color (or the letter color) of each mode with the lapse of time.
[0388] FIGS. 394 to 39¢ illustrate controlling of a function
of the clip type sub-device.

[0389] In the state that the two devices 100 and 300 are
separated, the navigation, GPS information display function,
handsfree function, call function, remote camera controlling,
and the like, may be more effectively operated in the clip-type
sub-device 300.

[0390] The clip-type sub-device 300 may be simply put on
the user’s pockets or belts in a state of being separated from
the main device 100, and the coupling unit 410 may be inte-
grally configured to be attached to the part of the user’s body
or a protrusion of a device. The mechanical characteristics of
the clip-type sub-device 300 can exert its effects when the
user makes a trip or tracking outdoors.

[0391] In this embodiment, the sub-device 300 may basi-
cally include the display 251, the input unit (e.g., the micro-
phone, etc.), and the output unit (e.g., the audio output unit,
the earphone connection unit, etc.). In addition, the multi-
stage slide button 312 may be provided to execute two or
more functions.

[0392] As shown in FIG. 39q, the clip-type sub-device 300
may provide a navigation function.

[0393] When the user executes an application to be pro-
vided with the navigation service, the controller 180 connects
to a server to download service information according to the
movement of the user. And the controller 180 transfers infor-
mation about navigation to a destination, via the short-range
radio communication path established with the sub-device
300. The information transferred to the sub-device 300 is
displayed as shown in FIG. 39a.

[0394] The clip-type sub-device 300 according to this
embodiment may provide a GPS information display func-
tion as shown in FIG. 394. The clip-type sub-device 300
receives various GPS information from the main device 100
and displays the same. The sub-device 300 may provide infor-
mation regarding a current location of the user, the distance to
the destination, the direction, the speed, and the like.

[0395] In this embodiment, as shown in FIG. 39c, the clip-
type sub-device 300 may provide a message reception and
call function. When a call is received by the main device 10,
as shown in FIG. 28, the short-range radio communication
path is established between the main device 100 and the
sub-device 300 and the user can perform call communication
with another party by using the sub-device 300.

[0396] In this embodiment, the clip-type sub-device 300
may provide a remote image capture control function as
shown in FIG. 394d. Separated by a certain distance from the
main device 100, the sub-device 300 remotely operates the
camera of the main device 100 according to a user input (e.g.,
input of the button 312).

[0397] As shown in FIG. 39¢, the clip-type sub-device 300
may provide a remaining battery capacity display function.
The controller 180 periodically measures a remaining battery
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capacity of the main device 100 and transfers the measured
value to the sub-device 300. Then, the sub-device 300 may
display the transferred measured value, or may store it and
then display it when the button 312 is inputted by the user.

[0398] Control Method in a Coupled State (Combine Con-
cept UD)
[0399] The control method in the coupled state will now be

described. Thatis, in the state that the main device 100 and the
sub-device 300 of the mobile terminal are coupled, the two
devices 100 and 300 are controlled variably.

[0400] FIGS.40a and 405 illustrate an example of amethod
of controlling the main device 100 and the sub-device 300 in
a coupled state.

[0401] In this embodiment, in the state that the two devices
100 and 300 are coupled, a ‘my contents’ menu is executed
and the entire screen image and a pop-up screen image of the
‘my contents’ menu are divided to be displayed on the display
of the main device 100 and that of the sub-device 300.
[0402] Once the ‘my contents’ menu is executed, the con-
troller 180 displays a ‘my contents’ screen image on the main
device 100, and then, displays an indicator 334 and a software
menu 336 on the sub-device.

[0403] Thereafter, when the user presses an ‘option’ soft-
ware menu, the controller 180 displays a corresponding pop-
up window (option main menu window 338) on the sub-
device 300 as shown in FIG. 40a. And the indicator 334 and
the software menu 336, which have been displayed on the
sub-device 300, are interchanged to be displayed along with
the ‘my contents’ screen image on the main device 100.
[0404] Because the option menu window 338, which is
additionally displayed on the ‘my contents’ screen image, is
displayed via the sub-device 300 overlaid on the main device
100, the menu screen image of the terminal has a cubic effect.
[0405] FIG. 405 shows displaying of a corresponding sub-
menu window 340 on the sub-device 300 when a ‘view type
change’ item is selected from the option main menu window
338 of FIG. 40a.

[0406] When the sub-menu window 340 is displayed on the
sub-device 300, the controller 180 displays the corresponding
pop-up window (sub-menu window 340) on sub-device 300
as shown in FIG. 405. And the controller 180 displays the
option main menu window 338, which has been displayed on
the sub-device 300, on the main device 100 together with the
‘my contents’ screen image.

[0407] FIG. 41 illustrates another example of a method of
controlling the main device 100 and the sub-device 300 in a
coupled state.

[0408] Inthis embodiment, in the state that the main device
100 and the sub-device 300 are coupled, a specific function
(e.g., photo album, etc.) is executed and a selected object and
non-selected objects of a corresponding menu list are divided
to be displayed on the two devices 100 and 300.

[0409] As shown in FIG. 41, when the user executes the
photo album, the controller 180 displays a file list of the photo
album on the main device 100 and displays the indicator 334,
the software menu 336 and a scroll bar 424 on the sub-device
300.

[0410] When the user touches a specific object (e.g., Lee
Na-young) on the file list, a selection bar of the list is placed
on the touched object ‘Lee Na-young’, selecting the object.
The controller 180 provides control to allow the object being
displayed (e.g., text of “Lee Na-young”) on the main device
100 to be displayed on the sub-device 300.
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[0411] Thereafter, when the user maintains the touch for
more than two or three seconds, namely, when the user inputs
a long touch, the controller 180 displays an image of the
object ‘Lee Na-young’ on the sub-device 300. When the touch
is removed (namely, when the user takes off his hands, the
object (e.g., ‘Lee Na-young’) and the selection bar 422,
which have been displayed on the sub-device 300, are moved
to the main device 100. In this respect, however, the terminal
may be set such that the object (e.g., ‘L.ee Na-young’) and the
selection bar 422 are displayed as it is on the sub-device 300.
In addition, the object (e.g., ‘Lee Na-young’) and the selec-
tion bar 422 may be moved to the main device with the lapse
of a certain time.

[0412] The mobile terminal according to an embodiment of
the present invention may classify a touch operation detected
in the state that the main device 100 and the sub-device 300
are coupled, into a touch (or a proximity touch), a long touch,
a long touch & drag, and the like, and process them. Various
sensors may be provided to perform various sensing func-
tions, and a proximity sensor or a tactile sensor may be
provided in the sensing unit 140 to sense a proximity touch.
[0413] When a touch detected from the exterior is a long
touch (a touch of at least more than two to three seconds), the
controller 180 moves an image list (e.g., the object ‘Lee
Na-young’) of the main device 100 corresponding to the
touched point to display it on the sub-device 300 as shown in
FIG. 41. The long touch may be used to selectively move a
desired one ofthe objects displayed on the main device 100 to
the sub-device 300. The user performs long touch on a spe-
cific object of the main device 100 to move it to be displayed
on the sub-device 300. Meanwhile, if unnecessarily too many
objects are displayed on the sub-device 300, the user may
selectively move to display the objects of the sub-device 300
on the main device 100 by using a certain touch input.
[0414] Ifdragging is detected along with a long touch from
the exterior, the controller 180 may display a preview screen
image of an image selected by the long touch on the sub-
device 300.

[0415] A selection cursor (or a selection bar 342) of the
main device 100 is moved along the dragging operation, and
an image selected by the selection cursor 342 is displayed on
the preview screen. Thereafter, when the external touch dis-
appears, the first image selected by the long-time touch is
displayed. In this case, as soon as contact from the user is
removed (i.e. immediately after the user takes his finger off
the touch screen), the controller 180 can provide control such
that either the initial image re-appears or the currently dis-
played image is maintained on the display for a short period of
time and then shows the initial image thereafter.

[0416] FIG. 42 illustrates controlling of power of the ter-
minal.
[0417] In this embodiment, when the main device 100 and

the sub-device 300 are coupled, power of the main device 100
may be turned on or off by using a power key (e.g., hardware
or software key) 426 provided at the sub-device.

[0418] When the input of the key 426 is detected, a signal
generated by the key input is transferred to the controller 180
via a certain path and the main device 100 is turned off as the
controller 180 cuts off power supply.

[0419] FIGS. 434 to 43¢ illustrate coupling of non-touch
type terminals (bar type, folder type, slide terminals) and the
sub-device. In this embodiment, the sub-device 300 may be
coupled to the non-touch type terminal to have a touch func-
tion.
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[0420] In this embodiment, because the sub-device 300
includes the touch pad and the touch sensor, it converts pres-
sure applied to a particular portion of the touch pad or a
change in capacitance generated at a particular portion of the
touch pad into an electrical input signal.

[0421] Inorder to give the touch function to the non-touch
type terminal, the user may couple the non-touch type termi-
nal and the sub-device 300 and establishes a short-range radio
communication path between the two devices.

[0422] With the short-range radio communication path
established with the terminal, when a touch input is detected,
the sub-device 300 transmits a corresponding signal(s) and
data to the terminal via the communication path.

[0423] Then, the controller 180 of the terminal calculates
the touched object (or region) of the display unit 151 based on
the transmitted data, and moves, selects, executes the corre-
sponding object according to a pattern (e.g., long touch, drag-
ging, flicking, etc.) of the touch input.

[0424] Embodiments (FIGS. 44 to 49) in which the main
device and the sub-device are functionally specialized will
now be described.

[0425] For example, in the mobile terminal, the main
device 100 is specialized as a voice function part (or control
function part) and the sub-device 300 is specialized as a visual
function part.

[0426] FIG. 44 illustrates a voice function part and a visual
function part of the mobile terminal. FIG. 44(A) shows closed
configuration as the voice function part (or first body) 100 and
the visual function part (or second body) 300 are coupled.
FIG. 44(B) shows an open configuration of a folder type
mobile terminal with first and second bodies engaged in a
vertical direction and a communicator type mobile terminal
with first and second bodies engaged in a horizontal direction.
[0427] Inthis embodiment, the voice function part 100 may
include the wireless communication unit 110, the audio input
unit 122, the audio output unit 152, the user input unit 130
(e.g., keypad, etc.), the controller 180, and the like. The visual
function part 300 may include the display 151, a digital
broadcast receiving module (DMB) module, the camera 121,
and the like.

[0428] The voice function part 100 and the visual function
part 300 may commonly include the microphone 122, the
speaker 152, the battery 190, and the short-range communi-
cation module 114.

[0429] FIG. 45illustrates multitasking of the voice function
part and the visual function part. It is assumed that the user
performs call communication via the first body 100.

[0430] As shown in FIG. 45, the user may separate the
visual function part 300, namely, the second body, from the
first body and attempt Web surfing (local information, perfor-
mance (concert or exhibition) information, map, etc.) to
obtain information required for conversation with another
party during the call communication, search a subway line
route map, search a phone book, checks a schedule, transmits/
receives a message (e.g., short message service (SMS), mul-
timedia message service (MMS), or e-mail, etc.), or use a
camera. If the user is in video call communication, he may
show another party surroundings via the camera attached to
the second body 300.

[0431] The embodiment of FIG. 45 may be applicable in
the same manner in the opposite situation. For example, when
the user is executing a particular function (e.g., game, digital
broadcast (DMB), text viewer, e-book, text editor (e.g., word
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(office), etc.), Web surfing, multimedia (e.g., video, etc.) via
the second body 300, he may receive a call (e.g., voice call,
video call).

[0432] The hinge parts 550 and 551 illustrated in FIG. 45
are examples of fastening units that can be applicable to
couple the first body 100 and the second body 300.

[0433] The terminal including the voice function part and
the visual function part that can be coupled or separated may
be used by several people at the same time. FI1G. 46 illustrates
the mobile terminal used by several people at the same time.
[0434] AsshowninFIG. 46, in a state that the user performs
call communication with the first body 100, another user may
execute the visual function such as game, digital broadcast
(DMB), Web surfing, multimedia (e.g., video, etc.), and the
like, with the second body 300.

[0435] Some of the visual functions may be executed by the
second body 300 by itself, but for the others, the second body
300 may interwork with the first body 100 to receive those
executed in the first body 100 through short-range radio com-
munication and display the same. When the second body 300
includes an execution module or an application mounted
therein, it can execute a corresponding visual function by
itself.

[0436] When the second body 300 executes navigation, the
second body is separated to be mounted at one side of a
dashboard of a vehicle and navigation remote controlling may
be performed by using the first body 100. In addition, when
voice call communication is performed, the first body 100 and
the second body 300 simultaneously perform voice call com-
munication and navigation, respectively, performing multi-
tasking. Thus, the user can perform call communication via
the first body 100 without affecting the operation of the navi-
gation.

[0437] FIGS. 47a and 4756 illustrate a video call of the
mobile terminal according to an embodiment of the present
invention.

[0438] In FIG. 47a, the user may communicate with
another party via the first body 100 while viewing himselfand
another party displayed on the display of the second body
300. When the image of the user is captured by the camera
121 mounted on the second body 300, the controller 180
receives the captured image from the second body 300 and
transmits it to the terminal of another party.

[0439] Incase ofvideo call communication using a general
mobile terminal, in order to transmit the image of the user to
another party, the terminal must be separated from the user by
more than a certain distance, causing the user’s voice to
interfere with others around the user. In addition, in order to
avoid interference with others, the use of an ear microphone
is essential. However, in this embodiment, the user can per-
form video call communication freely without using such an
ear microphone and without invading privacy of the user
himself.

[0440] In FIG. 475, the user may perform video call com-
munication with the second body 300 including the camera
121 mounted at a certain distance the user’s hands may not
reach. This is convenient when the user wants to include
objects or people around him in a single screen or when the
user performs call communication for a long time.

[0441] The second body 300 illustrated in FIG. 47B may be
used for monitoring (or remote monitoring). Namely, the
second body 300 separated from the first body 100 may be
placed at a position desired to be monitored, and the control-
ler 180 may receive an image captured by the remote second
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body 300. In this case, the camera 121 of the second body 300
operates as a remote monitoring camera, and the controller
180 displays the image received from the second body 300. In
this embodiment, the first body 100 may include a display
unit (not shown) and displays the image received from the
second body via the display unit. In the separated state, the
separation distance between the first and second bodies 100
and 300 cannot exceed the short-range communication avail-
able range.

[0442] FIG. 48 illustrates the use of the second body in the
separated state.
[0443] Asshownin FIG. 48, the second body 300 separated

from the first body 100 may operate variably as a remote
controller, a keyboard, a Bluetooth headset, and the like.
[0444] A userinput detected by the keyboard 130 of the first
body 100 is transterred (through short-range radio commu-
nication) to the second body, and the controller 180 displays
the transferred user input on the display unit 151. The user
may use the first body 100 as a remote keyboard.

[0445] When the first and second bodies 100 and 300 are
separated, the controller 180 establishes a short range radio
communication path between the two devices 100 and 300.
Transmission of a control signal or a data signal between the
two separated devices 100 and 300 is made via the established
short-range radio communication path. When Bluetooth™ is
adapted as the short-range radio communication method, the
first body 100 or the second body 300 may be used as a
Bluetooth headset.

[0446] As described above, when navigation is executed by
the second body 300, the user may use the first body as a
remote controller. Navigation executed by the second body
300 is remotely controlled according to a user manipulation
inputted via the first body 100.

[0447] In case of a self-camera, the user may use the first
body 100 as a remote controller or a timer to control the
camera 121 of the second body 300 as shown in FIG. 475. The
controller 180 remotely controls the operation of the camera
121 according to the user manipulation inputted via the first
body 100.

[0448] FIG. 49 illustrates a coupling method of first and
second bodies according to an embodiment of the present
invention.

[0449] The mobile terminal shown in FIG. 49 is imple-
mented such that the two component (i.e., first body 100 and
second body 300) are coupled in four directions, and the
fastening unit applicable for the coupling is as illustrated in
FIGS. 9 to 13.

[0450] FIG. 49¢ shows the mobile terminal with the second
body 300, which performs the visual function, coupled to a
lower end of the first body 100. When a text message is
created and transmitted, user’s privacy can be protected.
[0451] An embodiment of a mobile terminal that charges a
battery with a solar cell.

[0452] The solar cell is a device for changing light energy
directly or indirectly emitted from the sun into electrical
energy, which may use a photo voltage effect of semiconduc-
tor such as silicon.

[0453] FIG. 50 illustrates the mobile terminal provided
with power from a solar cell. The main device (i.e., first body
100) or the sub-device (i.e., the second body 300) may have a
solar cell. In this embodiment, it is assumed that the sub-
device 300 includes a solar cell 310. The solar cell 310 may be
attached to a front or rear surface of the sub-device 300. Or,
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the solar cell 310 may be attached to both the front and rear
surfaces of the sub-device 300.

[0454] As shown in FIG. 50, the sub-device 300 includes
the solar cell 310 attached at one side of the body surface.
[0455] The body surface of the sub-device 300 collects
solar light energy the sun directly or indirectly emits, and
converts the collected solar light energy into electrical energy.
The electrical energy is charged in the battery (e.g., the power
supply unit 190) of the sub-device 300 or the main device 100.
[0456] When the two devices 300 and 100 are in a coupled
state, the controller 180 starts charging of the main device 100
after the sub-device 300 is completely charged. However, the
main device 100 may be first charged according to a user
selection.

[0457] FIG. 51 illustrates a screen image of a charge menu
of a solar cell environment setting.

[0458] When a certain key input is detected, the controller
180 displays a charge menu screen image D51 as shown in
FIG. 51. The user can preferentially select a device to be
charged through the menu screen image D51.

[0459] When a ‘sub-device-main device’is set in the charge
priority setting, the controller 180 starts charging of the main
device 100 after the sub-device 300 is completely charged. If
the ‘main device-sub-device’ is set, the main device3 100 is
first charged and then the sub-device 300 is charged.

[0460] The setting of the priority in charging is applicable
when the sub-device 300 is in a coupled state. If the two
devices 100 and 300 are separated, the user may maintain
power supply to the main device 100 by replacing the charged
battery of the sub-device 300 with that of the main device 100.
[0461] FIG. 52 illustrates a screen image of a notification
menu of the solar cell environment setting, and FIG. 53 is a
flow chart illustrating the process of charging a battery by the
solar cell.

[0462] As shown in FIGS. 52 and 53, the user may set a
charge completion notification (e.g., vibration, lamp, melody,
etc.) of the main device 100 or the sub-device 300 through a
notification menu screen image D52.

[0463] The controller 180 may display an indicator or out-
put an alarm of lamp, vibration, melody, and the like, to allow
the user to recognize whether or not the main device 100 or
the sub-device 300 has been completely charged.

[0464] The user may set the ‘charge completion notifica-
tion’ only at one of the two devices 100 and 300 or at both of
the devices 100 and 300.

[0465] Thereafter, when charging of the solar cell is com-
pleted (S10, S20), the sub-device 300 checks whether it is
separated from or coupled to the main device 100 (S30).
When the sub-device 300 is checked to be in a state of being
separated fro the main device 100, it checks whether short-
range communication with the main device 100 is available
(S40).

[0466] If communication with the main device 100 is avail-
able, the sub-device 300 transfers a message signal informing
that charging has been completed to the main device 100
(850). Then, the controller 180 of the main device displays a
certain icon indicating the completion of charging of the
sub-device 300 at an indicator region, and outputs an alarm
(e.g., lamp, vibration, melody, etc.) according to the charge
completion notification setting) (S70).

[0467] If the sub-device 300 is not available for communi-
cation with the main device 100, the sub-device 300 outputs
the alarm such as the lamp, vibration, melody, and the like,
according to the charge completion notification setting (S60).
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[0468] There may be various reasons for the situation in
which the sub-device 300 is not available for communication
with the main device 100, and one of the major reasons would
be that the sub-device 300 is out of the short-range commu-
nication available range with the main device 100.

[0469] For re-recharging the solar cells, when the sub-de-
vice 300 is placed in a sunny location (i.e. where sunlight is
plentiful) at some distance away from the user or from the
main device 100, the sub-device 300 may produce an alert
(e.g., by emitting sounds, sending signals to the main device
100, etc.) to notify the user that solar cell re-charging has been
completed.

[0470] When the sub-device 300 is checked to be in a state
of being coupled to the main device 100 in step S30, the
sub-device 300 directly outputs an alarm to allow the user to
recognize that its battery has been charged (S60). Also, the
main device 100 displays an ‘charge completion’ icon at the
indicator region for user recognition. Of course, the sub-
device 300 may also display the ‘charge completion” icon at
one side of the display.

[0471] Inthis embodiment, the user may charge the batter-
ies of the sub-device 300 and the main device 100 any time by
the solar cell 310 without the necessity of carrying around a
charging device. The user may charge the battery by simply
carrying around (e.g., necklace, etc.) the sub-device 300 such
that it is exposed to solar light.

[0472] In an embodiment of the present invention, the
above-described method can be implemented as software
codes that can be read by a computer in a program-recorded
medium. The computer-readable medium may include vari-
ous types of recording devices in which data that can be read
by a computer system is stored.

[0473] The computer-readable medium may include a
ROM, aRAM, a CD-ROM, a magnetic tape, a floppy disk, an
optical data storage device, and the like. The computer-read-
able medium also includes implementations in the form of
carrier waves or signals (e.g., transmission via the Internet).
In addition, the computer may include the controller 180 of
the terminal.

[0474] As so far described, by having the sub-device 300
allowed to be attached to or detached from the mobile termi-
nal, the operation and state of the terminal can be remotely
controlled.

[0475] As the main device 100 and the sub-device 300 are
coupled and separated, the operation and state of the terminal
can be automatically controlled.

[0476] In a state that the sub-device is separated from the
main device 100, elements and the application of the main
device 100 can be controlled via a short-range radio commu-
nication path.

[0477] In the state that the main device 100 and the sub-
device 300 are coupled, the two devices 100 and 300 may
interwork to operate the displays.

[0478] As the exemplary embodiments may be imple-
mented in several forms without departing from the charac-
teristics thereof, it should also be understood that the above-
described embodiments are not limited by any of the details of
the foregoing description, unless otherwise specified, but
rather should be construed broadly within its scope as defined
in the appended claims. Therefore, various changes and
modifications that fall within the scope of the claims, or
equivalents of such scope are therefore intended to be
embraced by the appended claims.
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What is claimed is:

1. A mobile terminal comprising:

a main device;

at least one sub-device configured to be attached to and

detached from the main device such that the sub-device
has an attached configuration and a detached configura-
tion; and

a controller configured to determine whether the at least

one sub-device is in the detached configuration or the
attached configuration, receive a user input from the at
least one sub-device via a specific communication path
when the at least one sub-device is in the detached con-
figuration and control at least one function of the termi-
nal according to the user input.

2. The mobile terminal of claim 1, wherein the controller is
further configured to control a different function of the ter-
minal when the at least one sub-device is in the detached
configuration than when the at least one sub-device is in the
attached configuration.

3. The mobile terminal of claim 1, wherein the controller is
further configured to control a different function of the ter-
minal when the at least one sub-device is in the attached
configuration in a vertical direction than when the at least one
sub-device is in the attached configuration in a horizontal
direction.

4. The mobile terminal of claim 1, wherein the controller is
further configured to automatically execute a first specific
function when the at least one sub-device transitions to the
attached configuration from the detached configuration and to
execute a second specific function when the at least one
sub-device transitions to the detached configuration from the
attached configuration.

5. The mobile terminal of claim 1, wherein the controller at
least moves, selects or executes an object on a display accord-
ing to the user input.

6. The mobile terminal of claim 1, wherein the controller is
further configured to turn off a display when the at least one
sub-device is in the detached configuration and to turn on the
display when the at least one sub-device is in the attached
configuration.

7. The mobile terminal of claim 1, wherein the controller
controls at least a call function, a multimedia reproduction
function, an image capturing function, a display function, a
game function, a power control function, or a locking func-
tion according to the user input.

8. The mobile terminal of claim 1, wherein the at least one
sub-device comprises a solar cell and is configured to gener-
ate an alarm signal when the at least one sub-device is com-
pletely charged by the solar cell.

9. The mobile terminal of claim 8, wherein an internal
battery of the mobile terminal is charged by the solar cell
when the at least one sub-device is in the attached configura-
tion.

10. The mobile terminal of claim 1, wherein controller
further configured to transmit a user input to the at least one
sub-device via the specific communication path when the at
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least one sub-device is in the detached configuration and
control at least one function of the at least one sub-device
according to the user input.

11. A method for controlling a mobile terminal comprising
a main device and at least one sub-device configured to be
attached to and detached from the main device such that the
sub-device has an attached configuration and a detached con-
figuration, the method comprising:

establishing a specific communication path with the at least

one sub-device when the at least one sub-device is in the
detached configuration;

receiving a user input via the specific communication path;

and

controlling at least one function of the terminal according

to the user input.
12. The method of claim 11, further comprising controlling
a different function of the terminal when the at least one
sub-device is in the detached configuration than when the at
least one sub-device is in the attached configuration.
13. The method of claim 11, further comprising controlling
a different function of the terminal when the at least one
sub-device is in the attached configuration in a vertical direc-
tion than when the at least one sub-device is in the attached
configuration in a horizontal direction.
14. The method of claim 11, further comprising automati-
cally executing a first specific function when the at least one
sub-device transitions to the attached configuration from the
detached configuration and executing a second specific func-
tion the at least one sub-device transitions to the detached
configuration from the attached configuration.
15. The method of claim 11, wherein controlling the at least
one function comprises at least moving, selecting or execut-
ing an object on a display according to the user input.
16. The method of claim 11, further comprising turning off
a display when the at least one sub-device is in the detached
configuration and turning on the display when the at least one
sub-device is in the attached configuration.
17. The method of claim 11, wherein controlling at least
one function comprises controlling at least a call function, a
multimedia reproduction function, an image capturing func-
tion, a display function, a game function, a power control
function, or a locking function according to the user input.
18. The method of claim 11, wherein the at least one
sub-device comprises a solar cell and further comprising
generating an alarm signal when the at least one sub-device is
completely charged by the solar cell,
19. The method of claim 18, further comprising charging
an internal battery of the mobile terminal when the at least one
sub-device is in the attached configuration.
20. The method of claim 11, further comprising:
transmitting a user input to the at least one sub-device via
the specific communication path when the at least one
sub-device is in the detached configuration; and

controlling at least one function of the at least one sub-
device according to the user input.
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