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MOBILE TERMINAL EQUIPPED WITH
MULTIPLE DISPLAY MODULES AND
METHOD OF CONTROLLING OPERATION
OF THE MOBILE TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to the filing date of
Korean Patent Application No. 10-2008-0082466, filed on
Aug. 22, 2008 in the Korean Intellectual Property Office, the
content of which is incorporated by reference herein in its
entirety.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] The present disclosure relates to a mobile terminal

capable of controlling various operations using a plurality of
display modules having different properties and a method of
controlling the operation of the mobile terminal.

[0004] 2. Description of the Related Art

[0005] Mobile terminals are portable devices, which can
provide users with various services such as a voice calling
service, a video calling service, an information input/output
service, and a data storage service. As the types of services
provided by mobile terminals diversity, an increasing number
of mobile terminals have been equipped with various com-
plicated functions such as capturing photos or moving pic-
tures, playing music files or moving image files, providing
game programs, receiving broadcast programs and providing
wireless internet services. These mobile terminals have thus
evolved into multimedia players.

[0006] Various attempts have been made to realize such
complicated functions as hardware devices or software pro-
grams. For example, various user interface (Ul) environ-
ments, in which users are allowed to easily search for and
choose desired functions, have been developed. In addition,
the demand for various designs for mobile terminals such as
a double-sided liquid crystal display (LCD) or a full touch
screen has steadily grown due to a growing tendency of con-
sidering mobile terminals as personal items that can represent
personal individuality.

[0007] However, there is a restriction in allocating suffi-
cient space for a Ul (such as a display device or a keypad) of
amobile terminal without compromising the mobility and the
portability of a mobile terminal. In addition, mobile terminals
are generally required to provide high power efficiency.
Therefore, itis desirable to develop ways to control the opera-
tion of a mobile terminal using a Ul capable of improving the
spatial efficiency and the power efficiency of a mobile termi-
nal.

SUMMARY

[0008] A mobile terminal and a method of controlling the
operation of the mobile terminal in which various operations
performed by the mobile terminal can be effectively con-
trolled using two display modules, for example, a touch
screen display and an electronic paper (e-paper) display.

[0009] According to an aspect of the present invention,
there is provided a method of controlling a mobile terminal,
the method including selecting a menu operation at the
mobile terminal and selecting between a first display module
provided on a first side of the mobile terminal and a second
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display module provided on a second side of the mobile
terminal to display an image corresponding to the selected
menu operation.

[0010] According to another aspect of the present inven-
tion, there is provided a mobile terminal including a first
display module provided on a first side of the mobile terminal,
a second display module provided on a second side of the
mobile terminal, and a controller configured to select between
the first display module and the second display module to
display a first image corresponding to a selected operation.
[0011] According to another aspect of the present inven-
tion, there is provided a method of controlling a mobile ter-
minal provided with multiple display modules, the method
including receiving an incoming call, detecting information
about the incoming call, detecting whether the incoming call
belongs to a first group of callers or a second group of callers
according to the detected information, selecting a first display
module to display a first image corresponding to the detected
information when the first group is detected, and selecting a
second display module to display a second image correspond-
ing to the detected information when the second group is
detected.

[0012] According to another aspect of the present inven-
tion, there is provided a method of controlling a mobile ter-
minal provided with multiple display modules, the method
including receiving an incoming call, detecting information
about the incoming call, detecting whether the incoming call
requests to connect to a first phone number or to a second
phone number of the mobile terminal, and selecting a first
display module to display a first image corresponding to the
information when the first phone number is requested and the
second display module to display a second image correspond-
ing to the information when the second phone number is
requested.

[0013] One or more of the above-disclosed embodiments in
addition to certain alternatives are provided in further detail
below with reference to the attached figures. The invention is
not, however, limited to any particular embodiment dis-
closed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other features and advantages of the
present disclosure will become more apparent by describing
in detail preferred embodiments thereof with reference to the
attached drawings in which:

[0015] FIG. 1 illustrates a block diagram of a mobile ter-
minal according to an exemplary embodiment of the present
disclosure;

[0016] FIG. 2 illustrates a front perspective view of the
mobile terminal shown in FIG. 1;

[0017] FIG. 3 illustrates a rear perspective view of the
mobile terminal shown in FIG. 1;

[0018] FIG. 4 illustrates a flowchart of a method of control-
ling the operation of a mobile terminal according to a first
exemplary embodiment of the present disclosure;

[0019] FIG. Sillustrates a flowchart of a method of control-
ling the operation of a mobile terminal according to a second
exemplary embodiment of the present disclosure;

[0020] FIG. 6 illustrates a flowchart of a method of control-
ling the operation of a mobile terminal according to a third
exemplary embodiment of the present disclosure; and
[0021] FIGS. 7 to 15 illustrate diagrams for explaining the
methods of the first through third exemplary embodiments.
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[0022] Features, elements, and aspects of the disclosure
that are referenced by the same numerals in different figures
represent the same, equivalent, or similar features, elements,
or aspects, in accordance with one or more embodiments.

DETAILED DESCRIPTION

[0023] In the following, numerous specific details are set
forth to provide a thorough description of various embodi-
ments of the claimed subject matter. Certain embodiments
may be practiced without these specific details or with some
variations in detail. In some instances, certain features are
described in less detail so as not to obscure other aspects of
the disclosed embodiments. The level of detail associated
with each of the elements or features should not be construed
to qualify the novelty or importance of one feature over the
others. The term ‘mobile terminal’ described in this disclo-
sure can include a mobile phone, a smart phone, a laptop book
computer, a digital broadcast receiver, a personal digital
assistant (PDA), a portable multimedia player (PMP), a navi-
gation device.

[0024] FIG. 1 illustrates a block diagram of a mobile ter-
minal 100 according to an embodiment of the present disclo-
sure. Referring to FIG. 1, the mobile terminal 100 may
include 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 unit 190.

[0025] Two or more of the wireless communication unit
110, the A/V input unit 120, the user input unit 130, the
sensing unit 140, the output unit 150, the memory 160, the
interface unit 170, the controller 180, and the power supply
unit 190 may be incorporated into a single unit. Alternately,
some of the wireless communication unit 110, the A/V input
unit 120, the user input unit 130, the sensing unit 140, the
output unit 150, the memory 160, the interface unit 170, the
controller 180, and the power supply unit 190 may be divided
into two or more smaller units.

[0026] The wireless communication unit 110 may include a
broadcast reception module 111, a mobile communication
module 113, a wireless Internet module 115, a short-range
communication module 117, and a global positioning system
(GPS) module 119.

[0027] The broadcast reception module 111 receives either
a broadcast signal or broadcast-related information from an
external broadcast management server through a broadcast
channel. Examples of the broadcast channel include a satellite
channel and a terrestrial channel. The broadcast signal and the
broadcast-related information received by the broadcast
reception module 111 may be stored in the memory 160.
[0028] The broadcast management server may be a server
which generates either broadcast signals or broadcast-related
information for transmission. Alternatively, the broadcast
management server may receive and transmit previously-
generated broadcast signals and broadcast-related informa-
tion.

[0029] Examples of the broadcast-related information
include broadcast channel information, broadcast program
information and broadcast service provider information.
Examples of the broadcast signal include a TV broadcast
signal, a radio broadcast signal, a data broadcast signal, or a
combination of a data broadcast signal and either a TV broad-
cast signal or a radio broadcast signal.

[0030] The broadcast-related information may be provided
to the mobile terminal 100 through a mobile communication
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network. In this case, the broadcast-related information may
be received by the mobile communication module 113, rather
than by the broadcast reception module 111. The broadcast-
related information may come in various forms, for example,
electronic program guide (EPG) of digital multimedia broad-
casting (DMB) or electronic service guide (ESG) of digital
video broadcast-handheld (DVB-H).

[0031] The broadcast reception module 111 may receive
the broadcast signal using various broadcasting systems such
as digital multimedia broadcasting-terrestrial (DMB-T), digi-
tal multimedia broadcasting-satellite (DMB-S), media for-
ward link only (MediaFL.O), DVB-H, and integrated services
digital broadcast-terrestrial (ISDB-T). In addition, the broad-
cast reception module 111 may be configured for other types
of broadcasting systems in addition to those set forth herein.
[0032] The mobile communication module 113 transmits
and receives wireless signals from at least one of a base
station, an external terminal, and a server through a mobile
communication network. The wireless signals may include
various types of data according to whether the mobile termi-
nal 100 transmits or receives voice call signals, video call
signals, or text/multimedia messages.

[0033] The wireless Internet module 115 may be a module
for wirelessly accessing the Internet. The wireless Internet
module 115 may be embedded in the mobile terminal 100 or
may be installed in an external device. The wireless Internet
module 115 may use various wireless Internet techniques
such as wireless fidelity (WiF1), wireless broadband (Wibro),
world interoperability for microwave access (Wimax) or
high-speed downlink Packet Access (HSDPA).

[0034] The short-range communication module 117 may
be a module [or short-range communication. The short-range
communication module 117 may use various short-range
communication techniques such as Bluetooth®, radio fre-
quency identification (RFID), infrared data association
(IrDA), ultra wideband (UWB), and ZigBee®.

[0035] The GPS module 119 may receive position informa-
tion from a plurality of GPS satellites.

[0036] TheA/V inputunit 120 may be used to receive audio
signals or video signals. The A/V input unit 120 may include
a camera 121 and a microphone module 123.

[0037] The camera 121 processes various image frames
such as still images or moving images captured by an image
sensor during a video call mode or an image capturing mode.
The image frames processed by the camera 121 may be dis-
played by a display module 151.

[0038] The image frames processed by the camera 121 may
be stored in the memory 160 or may be transmitted outside the
mobile terminal 100 through the wireless communication
unit 110. The mobile terminal 100 may include two or more
cameras 121.

[0039] The microphone module 123 receives external
sound signals during a call mode, a recording mode, or a voice
recognition mode with the use of a microphone and converts
the sound signals into electrical sound data. In the call mode,
the mobile communication module 113 may convert the elec-
trical sound data into data that can be readily transmitted to a
mobile communication base station and then output the data
obtained by the conversion. The microphone module 123 may
use various noise removal algorithms to remove noise that
may be generated during the reception of external sound
signals.

[0040] The user input unit 130 generates key input data
based on user input for controlling the operation of the mobile
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terminal 100. The user input unit 130 may be implemented as
akeypad, a dome switch, a touch pad (either static pressure or
constant electricity), a jog wheel, or a jog switch. In particu-
lar, when the user input unit 130 is implemented as a touch
pad and forms a mutual layer structure along with the display
module 151, the user input unit 130 and the display module
151 may be collectively referred to as a touch screen.

[0041] The sensing unit 140 determines a current state of
the mobile terminal 100 such as whether the mobile terminal
100 is opened or closed, the position of the mobile terminal
100 and whether the mobile terminal 100 is placed in contact
with a user. Additionally, and the sensing unit 140 generates
a sensing signal for controlling the operation of the mobile
terminal 100.

[0042] For example, when the mobile terminal 100 is a
slider-type mobile phone, the sensing unit 140 may determine
whether the mobile terminal 100 is opened or closed. In
addition, the sensing unit 140 may determine whether the
mobile terminal 100 is powered by the power supply unit 190
and whether the interface unit 170 is connected to an external
device. The sensing unit 140 may include a proximity sensor
141, a pressure sensor 143, and an acceleration sensor 145.
[0043] The proximity sensor 141 may determine whether
there is an entity nearby and approaching the mobile terminal
100 without any mechanical contact with the entity. More
specifically, the proximity sensor 141 may detect an entity
that is nearby and approaching by detecting a change in an
alternating magnetic field or the rate of change of static
capacitance. The sensing unit 140 may include two or more
proximity sensors 141.

[0044] The pressure sensor 143 may determine whether
pressure is being applied to the mobile terminal 100 and may
detect the magnitude of pressure applied to the mobile termi-
nal 100. The pressure sensor 143 may be installed in a portion
of'the mobile terminal 100 in which the detection of pressure
is desirable.

[0045] For example, the pressure sensor 143 may be
installed in the display module 151. In this case, the display
module 151 may differentiate a typical touch input from a
pressure touch input, which is generated by applying greater
pressure than that used to generate a typical touch input,
based on a signal output by the pressure sensor 143. In addi-
tion, it is possible to determine the magnitude of pressure
applied to the display module 151 upon receiving a pressure
touch input based on the signal output by the pressure sensor
143.

[0046] Two or three acceleration sensors 145 representing
different axial directions may be installed in the mobile ter-
minal 100. Alternatively, one acceleration sensor 145 repre-
senting a Z axis may be installed in the mobile terminal 100.
[0047] Acceleration sensors are a type of device for con-
verting an acceleration variation into an electric signal. With
recent developments in micro-electromechanical system
(MEMS) technology, acceleration sensors have been widely
used in various products for various purposes.

[0048] For example an acceleration sensor 145 may be
installed in an airbag system for an automobile and may thus
be used to detect collisions. Alternatively, an acceleration
sensor 145 may be used as an input device for a computer
game and may sense the motion of the human hand during a
computer game.

[0049] The output unit 150 may output audio signals, video
signals and alarm signals. The output unit 150 may include
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the display module 151, an audio output module 153, an
alarm module 155, and a haptic module 157.

[0050] The display module 151 may display various infor-
mation processed by the mobile terminal 100. For example,
when the mobile terminal 100 is in a call mode, the display
meodule 151 may display a user interface (UI) or a graphic
user interface (GUI) for making or receiving a call. When the
mobile terminal 100 is in a video call mode or an image
capturing mode, the display module 151 may display a Ul or
a GUI for capturing or receiving images.

[0051] When the display module 151 and the user input unit
130 form a mutual layer structure and are thus implemented
as a touch screen, the display module 151 may be used as an
output device and as an input device. When the display mod-
ule 151 is implemented as a touch screen, the display module
151 may also include a touch screen panel and a touch screen
panel controller.

[0052] The touch screen panel is a transparent panel
attached to the exterior of the mobile terminal 100 and may be
connected to an internal bus of the mobile terminal 100. The
touch screen panel keeps monitoring whether the touch
screen panel is being touched by a user.

[0053] Once a touch input to the touch screen panel is
detected, the touch screen panel transmits a number of signals
corresponding to the touch input to the touch screen panel
controller. The touch screen panel controller processes the
signals transmitted by the touch screen panel, and transmits
the processed signals to the control unit 180. Then, the control
unit 180 determines whether a touch input has been generated
and which part of the touch screen panel has been touched
based on the processed signals transmitted by the touch
screen panel controller.

[0054] The display module 151 may include electronic
paper (e-paper). E-paper is a type of reflective display tech-
nology and can provide as high resolution as ordinary ink on
paper, wide viewing angles, and excellent visual properties.

[0055] E-paper may be implemented on any type of sub-
strate such as a plastic, metallic or paper substrate and may
maintain an image displayed thereon even when power is cut
off. In addition, e-paper may be able to reduce the power
consumption of the mobile terminal 100 because it does not
require a backlight assembly.

[0056] The display module 151 may be implemented as
e-paper by using electrostatic-charged hemispherical twist
balls, using electrophoretic deposition, or using microcap-
sules. Forms of electronic media such as these and any similar
technologies will be collectively referred to as “electronic
paper” throughout the remainder of this disclosure.

[0057] Electronic paper technologies generally require that
power be applied to generate the electric field for creating or
altering the image shown on the visual display. The generated
image may be static until another electric field is applied. This
reduced, intermittent power requirement is beneficial for use
in disclosed embodiments discussed below. As will be appre-
ciated by one of skill in the art, media incorporating material
that can be magnetically manipulated in similar manner as the
electronic paper described above can also be used as the
updateable visual display as discussed herein.

[0058] As described above, when the display module 151
and the user input unit 130 form a mutual layer structure and
are thus implemented as a touch screen, the display module
151 may be used not as an output device and as an input
device. The display module 151 may include at least one of a
liquid crystal display (LCD), a thin film transistor (TFT)-
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LCD, an organic light-emitting diode (OLED), a flexible
display, and a three-dimensional (3D) display.

[0059] The mobile terminal 100 may include two or more
display modules 151. For example, the mobile terminal 100
may include an external display module 152 and an internal
display module 154.

[0060] The audio output module 153 may output audio data
received by the wireless communication unit 110 during a call
reception mode, a call mode, a recording mode, a voice rec-
ognition mode, or a broadcast reception mode or may output
audio data present in the memory 160. In addition, the audio
output module 153 may output various sound signals associ-
ated with the functions of the mobile terminal 100 such as
receiving a call or a message. The audio output module 153
may include a speaker and a buzzer.

[0061] The alarm module 155 may output an alarm signal
indicating the occurrence of an event in the mobile terminal
100. Examples of the event include receiving a call signal,
receiving a message, and receiving a key signal. Examples of
the alarm signal output by the alarm module 155 include an
audio signal, a video signal and a vibration signal.

[0062] The alarm module 155 may output a signal upon
receiving a call signal or a message. In addition, the alarm
module 155 may receive a key signal and may output a signal
as feedback to the key signal.

[0063] Once asignalis output by the alarm module 155, the
user may recognize that an event has occurred. A signal for
notifying the user of the occurrence of an event may be output
by the display module 151 or the audio output module 153.

[0064] The haptic module 157 may provide various haptic
effects (such as vibrations) that can be perceived by the user.
When the haptic module 157 generates vibration as a haptic
effect, the intensity and the pattern of vibration generated by
the haptic module 157 may be altered in various manners. The
mobile terminal 100 may include two or more haptic modules
157.

[0065] The haptic module 157 may synthesize different
vibration effects and may output the result of the synthesiza-
tion. Alternatively, the haptic module 157 may sequentially
output different vibration effects.

[0066] The haptic module 157 may provide various haptic
effects, other than vibration, such as a haptic effect obtained
using a pin array that moves perpendicularly to a contact skin
surface, a haptic effect obtained by injecting or sucking in air
through an injection hole or a suction hole, a haptic effect
obtained by giving a stimulus to the surface of the skin, a
haptic effect obtained through contact with an electrode, a
haptic effect obtained using an electrostatic force, and a hap-
tic effect obtained by realizing the sense of heat or cold using
a device capable of absorbing heat or generating heat. The
haptic module 157 may be configured to enable the user to
recognize a haptic effect using the kinesthetic sense of the
fingers or the arms.

[0067] Thememory 160 may store various programs for the
operation of the controller 180. In addition, the memory 160
may temporarily store various data such as a phonebook,
messages, still images, or moving images.

[0068] The memory 160 may include at least one of a flash
memory type storage medium, a hard disk type storage
medium, a multimedia card micro type storage medium, a
card type memory (e.g., a secure digital (SD) or extreme
digital (XD) memory), a random access memory (RAM), and
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a read-only memory (ROM). The mobile terminal 100 may
operate a web storage, which performs the functions of the
memory 160 on the internet.

[0069] The interface unit 170 may interface with an exter-
nal device that can be connected to the mobile terminal 100.
The interface unit 170 may be a wired/wireless headset, an
external battery charger, a wired/wireless data port, a card
socket to receive, for example, a memory card, a subscriber
identification module (SIM) card or a user identity module
(UIM) card, an audio input/output (I/O) terminal, a video I/O
terminal, or an earphone. The interface unit 170 may receive
data from an external device or may be powered by an exter-
nal device. The interface unit 170 may transmit data provided
by an external device to other components in the mobile
terminal 100 or may transmit data provided by other compo-
nents in the mobile terminal 100 to an external device.
[0070] When the mobile terminal 100 is connected to an
external cradle, power may be supplied from the external
cradle to the mobile terminal through the interface unit 170.
Various command signals may be transmitted from the exter-
nal cradle to the mobile terminal through the interface unit
170.

[0071] The controller 180 may control the general opera-
tion of the mobile terminal 100. For example, the controller
180 may perform various control operations regarding mak-
ing/receiving a voice call, transmitting/receiving data, or
making/receiving a video call.

[0072] The controller 180 may include a multimedia play
module 181, which plays multimedia data. The multimedia
play module 181 may be implemented as a hardware device
and may be installed in the controller 180. Alternatively, the
multimedia play module 181 may be implemented as a soft-
ware program.

[0073] The power supply unit 190 is supplied with power
by an external power source or an internal power source and
supplies power to other components in the mobile terminal
100.

[0074] The mobile terminal 100 may include a wired/wire-
less communication system and a satellite-based communi-
cation system. The mobile terminal 100 may be configured to
be able to operate in a communication system transmitting
data as frames or packets.

[0075] The exterior of the mobile terminal 100 will herein-
after be described in detail with reference to FIGS. 2 and 3.
For convenience, assume that the mobile terminal 100 is a
slider-type mobile phone. However, the present disclosure is
not restricted to a slider-type mobile phone. Rather, the
present disclosure can be applied to various mobile phones,
other than a slider-type mobile phone.

[0076] FIG. 2 illustrates a front perspective view of the
mobile terminal 100 shown in FIG. 1. Referring to FIG. 2, the
exterior of the mobile terminal 100 may be defined by a front
case 100A-1 and a rear case 100A-2. Various electronic prod-
ucts may be installed in the empty space between the front
case 100A-1 and the rear case 100A-2. At least one interme-
diate case may be additionally disposed between the front
case 100A-1 and the rear case 100A-2.

[0077] The front case 100A-1 and the rear case 100A-2
may be formed of a synthetic resin through injection molding.
Alternatively, the front case 100A-1 and the rear case 100A-2
may be formed of a metal such as stainless steel (STS) or
titanium (Ti).

[0078] A first display module 151aq, a first audio output
module 1534, a first camera 121a and a user input unit 130
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may be disposed in the front case 100A-1. The first display
module 151a¢ and a second display module 1515 may be
LCDs, OLEDs or e-paper which can visualize information.
[0079] A touch pad is configured to overlap the first and
second display modules 151a and 1515 thus realize a layer
structure. The first and second display modules 151a and
1515 may serve as touch screens. Therefore, it is possible for
a user to input information to the first and second display
modules 151a and 15156 simply by touching the first and
second display modules 151a and 1515.

[0080] The first audio output module 153a may be imple-
mented as a receiver or a speaker. The first camera 121a may
be configured to capture a still image or a moving image of a
user. The microphone 123 may be configured to receive voice
of the user or other audio.

[0081] The user input unit 130 may adopt various manipu-
lation methods as long as it can offer tactile feedback to a user.
For example, the user input unit 130 may be implemented as
a dome switch or a touch pad which receives a command or
information upon being pushed or touched by a user. Alter-
natively, the user input unit 130 may be implemented as a
wheel, a jog dial, or a joystick.

[0082] The user input unit 130 may allow a user to input
commands, such as “start”, “end”, and “scroll.” Additionally,
the user input unit 130 allows the user to choose an operating
mode and may serve as a hot key for activating certain func-
tions of the mobile terminal 100.

[0083] FIG. 3 illustrates a rear perspective view of the
mobile terminal 100 shown in FIG. 1. Referring to FIG. 3, an
interface unit 170 may be disposed on the rear case 100A-2.
A second camera 1215 may be disposed at an end of the rear
case 100A-2.

[0084] The second camera 1215 may have a different pho-
tographing direction from that of the first camera 121a shown
in FIG. 2. In addition, the number of pixels of the second
camera 1215 may be different from the number of pixels of
the first camera 121a.

[0085] For example, the first camera 121a may be used to
capture an image of a user’s face and then readily transmit the
captured image during a video call. Hence, a low-resolution
lens may be used for the first camera 121a.

[0086] The second camera 1215 may be used to capture an
image of an ordinary object. Given that images captured by
the second camera 1215 generally do not need to be transmit-
ted, a high-resolution lens may be used for the second camera
1215.

[0087] A camera flash device 125 and a mirror device 127
may be disposed near the second camera 1215. The user may
look in the mirror device 127 for taking a self photograph. The
camera flash device 125 may illuminate an object when the
second camera 1215 captures an image of the object.

[0088] A second audio output module 1535 may be addi-
tionally provided on the rear case 100A-2. The second audio
output module 1535 may realize a stereo function along with
the first audio output module 1534a. The second audio output
module 1535 may also be used during a speaker-phone mode.
[0089] Anantenna 260 for receiving a broadcast signal may
be disposed on one end of the rear case 100A-2. The antenna
260 may be configured to pull out of the rear case 100A-2.
Alternatively, the antenna 260 may be disposed on the front
case 100A-1.

[0090] The power supply unit 190 may be disposed on the
rear case 100A-2. The power supply unit 190 may be a
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rechargeable battery and may be coupled to the rear case
100A-2 to be non-permanently attached to the rear case
100A-2.

[0091] The second camera 1215 is illustrated in FIG. 3 as
being disposed in the rear case 100A-2, but the present dis-
closure is not restricted to this. For example, the first camera
121a may rotate to provide the photographing direction of the
second camera 1215. Thus, the second camera 12156 may be
optional.

[0092] FIG. 4 illustrates a flowchart of a method of control-
ling the operation of a mobile terminal according to a first
exemplary embodiment of the present disclosure. In exem-
plary embodiments of the present disclosure, the first display
module 151a may be a touch screen, and the second display
module 1515 may be e-paper. E-paper can provide high reso-
Iution images similar to ordinary ink on paper, wide viewing
angles, desirable visual properties, and can maintain an image
displayed independently of power.

[0093] The first display module 151a can display a color
image and receive a touch input. The second display module
15154 can display a black-and-white image while consuming
less power than the first display module 151a, which may be
effectively used to control the operation of the mobile termi-
nal 100. In addition, the mobile terminal 100 may perform the
functions of a double-sided display using the first display
module 151a, which is disposed on the front case 100A-1 of
the mobile terminal 100, and the second display module
1515, which is disposed on the rear case 100A-2 ofthe mobile
terminal 100.

[0094] Referring to FIG. 4, when an operation menu is
selected in response to a user command (S200), the controller
180 may select the (irst display module 151a to display a [irst
image corresponding to the selected operation menu (S202)
and may select the second display module 1515 to display a
second image corresponding to the selected operation menu
(S204).

[0095] Various images may be used as the first and second
images according to the type of the selected operation menu.
[0096] For example, when the selected operation menu is
animage viewing menu, a color image page may be displayed
on the first display module 151q, and a black-and-white
image page may be displayed on the second display module
1515. When the selected operation menu is a camera album
menu, an image page may be displayed on the first display
module 151q, and an information page displaying informa-
tion about the image page may be displayed on the second
display module 1515. When the selected operation menu is a
schedule menu, a personal schedule page may be displayed
on the first display module 1514, and a business schedule
page may be displayed on the second display module 1515.
[0097] Thus, various images corresponding to the selected
operation menu may be displayed on the first and second
display modules 151a and 1515, thereby providing the func-
tions of a double-sided display while continuously displaying
animage on at least one of the display modules 151a and 1515
when power is not provided. In this manner, it is possible to
display various menu images corresponding to the selected
operation menu on the first and second display modules 151a
and 1515.

[0098] When a menu item is selected from the first or sec-
ond image (S206), the controller 180 may control an opera-
tion corresponding to the selected menu item to be performed
(S208). Operations S202 through S208 may be performed
repeatedly until the user selects to terminate the operation
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corresponding to the selected menu item (S210). FIG. 5 illus-
trates a flowchart of a method of controlling the operation of
a mobile terminal according to a second exemplary embodi-
ment of the present disclosure. More specifically, FIG. 5
shows how to control the operation of the mobile terminal 100
using the first and second display modules 151a and 1515
when there is an incoming call request.

[0099] Referring to FIG. 5, when a first incoming call such
as a voice call or a video call is received (S230), the controller
180 may identify the caller of the first incoming call. When
the caller of the first incoming call belongs to a first group of
callers (S232), the controller 180 may select the first display
module 151qa to display information regarding the caller of
the first incoming call (S234). Alternatively, when the caller
of'the first incoming call belongs to a second group of callers
(S236), the controller 180 may select the second display
module 1515 to display the information regarding the caller
of the first incoming call (S238).

[0100] The first and second groups of callers may be pre-
programmed in response to a user command. When the caller
of'the first incoming call belongs to neither the first group nor
the second group of callers, the controller 180 may select the
first display module 151a to display the information regard-
ing the caller of the first incoming call. When the user chooses
to accept the first incoming call (S240), the controller 180
may connect and perform the first incoming call (S242).
[0101] When an event is detected during the first incoming
call (S244), the controller 180 may select the second display
module 1515 to display information regarding the event. If
the event is a second incoming call, information regarding the
caller of the second incoming call may be displayed. In addi-
tion, il the event is the receipt ofemail, the controller 180 may
display information regarding the e-mail (S246).

[0102] Operations S242 through S246 may be repeatedly
performed until the user selects to terminate the first incom-
ing call (S248). In this manner, it is possible to effectively
display various sets of information regarding a call by using
the first and second display modules 151a and 1515.

[0103] FIG. 6 illustrates a flowchart of a method of control-
ling the operation of a mobile terminal according to a third
exemplary embodiment of the present disclosure. More spe-
cifically, FIG. 6 shows how to control the operation of the
mobile terminal 100 using the first and second display mod-
ules 151a and 1515 when the mobile terminal 100 is equipped
with more than one user authentication module (such as a
SIM or UIM) and thus has two phone numbers, i.e., first and
second phone numbers.

[0104] Referring to FIG. 6, when a first incoming call such
as a voice call or a video call is received (S260), the controller
180 may detect whether the first incoming call requests to
connect to the first phone number (S262). When the first
incoming call is destined for the first phone number, the
controller 180 may select the first display module 1514 to
display information regarding the caller of the first incoming
call (8264). In addition, the controller 180 may detect
whether the first incoming call requests to connect to the
second phone number (S266). When the first incoming call is
destined for the second phone number, the controller 180 may
select the second display module 1515 to display the infor-
mation regarding the caller of the first incoming call (S266).
[0105] When the mobile terminal 100 is equipped with a
plurality of user authentication modules, one of the user
authentication modules may be connected to the controller
180 through the interface unit 170. Thus, the controller 180
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may determine whether the first incoming call is destined for
the first phone number or the second phone number by deter-
mining which ofthe user authentication modules is connected
thereto.

[0106] When the user chooses to accept the first incoming
call (S272), the controller 180 may connect and perform the
first incoming call (S274). When a second incoming call is
received or an event occurs during the first incoming call, the
controller 180 may select the second display module 1515 to
display information regarding the second incoming call or the
event as illustrated in FIG. 5.

[0107] When the user chooses to terminate the first incom-
ing call (8276), the method ends. Otherwise, the method call
continues (S274). In this manner, it is possible to effectively
display information regarding one of the first and second
phone numbers using the first and second display modules
151g and 1515.

[0108] FIGS. 7 through 15 illustrate diagrams for explain-
ing the methods of the first through third exemplary embodi-
ments.

[0109] FIG. 7 illustrates a diagram showing how to control
the operation of the mobile terminal 100 when a camera
album menu for viewing a photo file or a moving-image file is
selected. When a camera album menu is selected and a
desired photo or moving-image file is selected, an image page
corresponding to the selected file may be displayed on the first
display module 151a, as shown in FIG. 7A and metadata
regarding the image page may be displayed on the second
display module 1515, as shown in FIG. 7B. The metadata
regarding the image page may include the name of the
selected file, the date of creation of the selected file and a
memo associated with the selected [ile.

[0110] The metadata regarding the image page may be
selectively programmed in advance. In this manner, it is pos-
sible to obtain the benefits of displaying an image page on the
first display module 151a and metadata regarding the image
page on the second display module 1515.

[0111] FIG. 8illustrates a diagram showing how to control
the operation ofthe mobile terminal 100 when a camera menu
is selected. When a camera menu is selected, a first image
corresponding to a first sub-operation of the selected camera
menu may be displayed on the first display module 151a. A
second image corresponding to a second sub-operation of the
selected camera menu may be displayed on the second dis-
play module 15164.

[0112] The first sub-operation may be a capture preview
page to provide the user a preview of a photograph to be taken,
as shown in FIG. 8A. The second sub-operation may be a
photograph shoot notice page providing a user notice when a
photograph will be taken, as shown in FIG. 8B. In other
words, a person to be photographed may easily determine
when he or she is to be photographed based on the photograph
shoot notice page.

[0113] FIG. 9illustrates a diagram showing how to control
the operation of the mobile terminal 100 when a schedule
viewing menu is selected. When a schedule viewing menu is
selected, a personal schedule page may be displayed on the
first display module 151a, as shown in FIG. 9A, and a busi-
ness schedule page may be displayed on the second display
module 1515, as shown in FIG. 9B.

[0114] Inthis manner, it is possible to quickly view various
schedule pages at the same time using the first and second
display modules 151 and 1515. In addition, when the second
display module 15156 is an e-paper display, a schedule page
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likely to be frequently viewed may be displayed on the second
display module 1515 independent of whether the first display
module 151a is placed in a power-save mode.

[0115] As illustrated in FIG. 10A, an idle screen may be
displayed on the first display module 151a. In this case, a
date/tine page may be displayed on the second display mod-
ule 1514 as illustrated in FIG. 10B. Alternatively, a page
selected in response to a user command may be displayed on
the second display module 15154.

[0116] The first display module 151a may be e-paper such
that the idle screen is displayed independently of power.
Therefore, it is possible to display any desired page even
when the first display module 1514 is placed in a power-save
mode and is thus turned off. Referring to FIGS. 11A and 11B,
first and second menu pages having different sets of menu
operations may be displayed on the first and second display
modules 151a and 1515, respectively, in response to a user
command. As such, the first and second sets of menu opera-
tions are independent of each other. In this manner, it is
possible to quickly view a plurality of menu operations by
displaying different sets of menu operations on the first and
second display modules 151a and 1515 disposed at the front
and the rear, respectively, of the mobile terminal 100.

[0117] Referring to FIGS. 12A and 12B, a first image cor-
responding to a set of menu operations may be displayed on
the first display module 151a and a second image correspond-
ing to a menu operation selected from the set of menu opera-
tions may be displayed on the second display module 1514.
For example, a menu page may be displayed on the first
display module 151a.

[0118] When a menu item, such as an MP3 player applica-
tion 1207, is selected from the menu page displayed on the
first display module 1514, a sub-menu page corresponding to
the MP3 player application 1205 may be displayed on the
second display module 1515, as shown in FIG. 12B. In this
manner, it is possible to quickly choose and execute any
desired menu item by displaying a main menu page on the
first display module 151a and a sub-menu page correspond-
ing to a menu item selected from the main menu page on the
second display module 1515.

[0119] Referring to FIGS. 13A and 13B, the controller 180
may select the first display module 151a to display a first
image corresponding to a first group of callers and the second
display module 1515 to display a second image correspond-
ing to a second group of callers. For example, information
regarding a caller classified into a first group 1310 may be
displayed on the first display module 151a. Referring to FIG.
13B, information regarding a caller classified into a second
group 1320 may be displayed on the second display module
1515.

[0120] Additionally, information about a caller may be
detected such that selecting the first display module 151a or
the second display module 1515 identifies the caller. In this
manner, it is possible to easily determine what caller group
each individual caller belongs to based on whether informa-
tion regarding a corresponding caller is displayed on the first
display module 151a or the second display module 1515.

[0121] Referring to FIG. 14A, a call screen for a first
incoming call may be displayed on the first display module
151a. The controller 180 may select the second display mod-
ule 1515 to display an image corresponding to an incoming
call when the mobile terminal is connected to a previous call,
as illustrated in F1G. 14B.
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[0122] For example, when a second incoming call is
received during the first incoming call, a call screen for the
second incoming call may be displayed on the second display
module 1515, as shown in FIG. 14B. Likewise, the controller
180 may select the second display module 1515 to display
another image corresponding to an event detected when the
mobile terminal is connected to a previous call. For example,
when the event occurs during the first incoming call, infor-
mation regarding the event may be displayed on the second
display module 15154.

[0123] Referring to FIGS. 15A and 15B, the controller 180
may select the first display module 151a to display a first
image corresponding to a first incoming call requesting to
connect to a first phone number and the second display mod-
ule 1515 to display a second image corresponding to a second
incoming call requesting to connect to a second phone num-
ber. For example, when the mobile terminal 100 uses two
phone numbers, i.e., first and second phone numbers, a first
call screen 1510 for the first phone number may be displayed
on the first display module 151qa. and a second call screen
1520 for the second phone number may be displayed on the
second display module 1514. In this manner, it is possible to
determine which of the first and second phone numbers each
incoming call is destined for based on information regarding
a corresponding incoming call being displayed on the first
display module 151a or the second display module 1515.
[0124] Therefore, it is possible to perform various control
operations on the mobile terminal 100 using two display
modules having different properties. The mobile terminal
according to the present disclosure and the method of con-
trolling the operation of a mobile terminal according to the
present disclosure are not restricted o the exemplary embodi-
ments set forth herein. Therefore, variations and combina-
tions of the exemplary embodiments set forth herein may fall
within the scope of the present disclosure.

[0125] The present disclosure can be realized as code that
can be read by a processor (such as a mobile station modem
(MSM)) included in a mobile terminal and that can be written
on a computer-readable recording medium. The computer-
readable recording medium may be any type of recording
device in which data is stored in a computer-readable manner.
Examples of the computer-readable recording medium
include a ROM, a RAM, a CD-ROM, a magnetic tape, a
floppy disc, an optical data storage, and a carrier wave (e.g.,
data transmission through the internet). The computer-read-
able recording medium can be distributed over a plurality of
computer systems connected to a network so that computer-
readable code is written thereto and executed therefrom in a
decentralized manner. Functional programs, code, and code
segments needed for realizing the present disclosure can be
easily construed by one of ordinary skill in the art.

[0126] According to the present disclosure, it is possible to
perform the functions of a double-sided display by providing
two display modules at the front or rear of a mobile terminal.
In addition, it is possible to reduce the power consumption of
a mobile terminal and maintain the display of data even in a
power-save mode or in case of power cut-off by using a touch
screen and e-paper, which consumes less power than a touch
screen and can continuously display an image even when
power is cut off.

[0127] While the present disclosure has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
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made therein without departing from the spirit and scope of
the present disclosure as defined by the following claims.

What is claimed is:

1. A method of controlling a mobile terminal, the method
comprising:

selecting a menu operation of the mobile terminal; and

selecting between a first display module provided on a first

side of the mobile terminal and a second display module
provided on a second side of the mobile terminal to
display an image corresponding to the selected menu
operation.

2. The method of claim 1, further comprising:

displaying a first image corresponding to a first operation

on the first display module;

displaying a second image corresponding to a second

operation on the second display module; and
performing the second operation while the first display
module is idle.

3. The method of claim 2, wherein the idle first display
module comprises an electronic paper display such that the
idle first display module displays the first image independent
of power.

4. The method of claim 1, further comprising:

displaying a first image corresponding to a first sub-opera-

tion of the selected menu operation on the first display
module;

displaying a second image corresponding to a second sub-

operation of the selected menu operation on the second
display module; and

performing the first sub-operation and the second sub-

operation.

5. The method of claim 4, wherein the selected menu
operation is a camera menu, the first sub-operation is a cap-
ture preview page and the second sub-operation is a photo-
graph shoot notice page.

6. The method of claim 1, further comprising displaying a
first image corresponding to the selected menu operation on
the first display module.

7. The method of claim 6, further comprising displaying a
second image corresponding to the selected menu operation
on the second display module.

8. The method of claim 7, wherein the displayed second
image corresponds to a set of metadata of the first image.

9. The method of claim 7, wherein the displayed first image
corresponds to a first subset of the selected menu operation
and the displayed second image corresponds to a second
subset of the selected menu operation.

10. The method of claim 9, wherein the selected menu
operation is a schedule page, the first subset is a personal
schedule page and the second subset is a business schedule
page.

11. The method of claim 7, wherein the displayed first
image corresponds to a set of menu operations and the dis-
played second image corresponds to a menu operation
selected from the set of menu operations.

12. The method of claim 7, wherein the displayed first
image corresponds to a first set of menu operations and the
displayed second image corresponds to a second set of menu
operations such that the first set is independent of the second
set.

13. A mobile terminal, comprising:

afirst display module provided on a first side of the mobile

terminal;
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a second display module provided on a second side of the

mobile terminal; and

a controller configured to select between the first display

module and the second display module to display a first
image corresponding to a selected operation.

14. The mobile terminal of claim 13, wherein the first
display module comprises a touch screen display and the
second display module comprises an electronic paper display
such that the second display module displays the first image
independent of power.

15. The mobile terminal of claim 13, further comprising a
wireless communication device configured to receive an
incoming call requesting to connect to the mobile terminal.

16. The mobile terminal of claim 15, further comprising
detecting information about a caller of the incoming call such
that selecting between the first display module and the second
display module identifies the caller.

17. The mobile terminal of claim 16, wherein the controller
selects the first display module to display the first image
corresponding to a first group of callers and the second dis-
play module to display a second image corresponding to a
second group of callers.

18. The mobile terminal of claim 15, wherein the controller
selects the first display module to display the first image
corresponding to a first incoming call requesting to connect to
a first phone number and selects the second display module to
display a second image corresponding to a second incoming
call requesting to connect to a second phone number.

19. The mobile terminal of claim 15, wherein the controller
selects the second display module to display a second image
corresponding to an incoming call when the mobile terminal
is connected to a previous call.

20. The mobile terminal of claim 15, wherein the controller
selects the second display module to display a second image
corresponding to an event detected when the mobile terminal
is connected to a previous call.

21. A method of controlling a mobile terminal provided
with multiple display modules, the method comprising:

recelving an incoming call;

detecting information about the incoming call;

detecting whether the incoming call belongs to a first group

of callers or a second group of callers according to the
detected information;

selecting a first display module to display a first image

corresponding to the detected information when the first
group is detected; and

selecting a second display module to display a second

image corresponding to the detected information when
the second group is detected.

22. A method of controlling a mobile terminal provided
with multiple display modules, the method comprising:

receiving an incoming call;

detecting information about the incoming call;

detecting whether the incoming call requests to connect to

a first phone number or to a second phone number of the
mobile terminal;

selecting a first display module to display a first image

corresponding to the detected information when the first
phone number is requested; and

selecting a second display module to display a second

image corresponding to the detected information when
the second phone number is requested.

b b * b b

Ex. 1012, p. 31
MOTOROLA et al. v. MULTIFOLD
IPR2025-00039



