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(57) ABSTRACT 

According to an embodiment of the present invention, a 
mobile terminal includes a touch screen configured to dis 
play a user interface of a multi-layered structure, the user 
interface including at least one layer stack having a plurality 
of layers, a command input unit configured to receive a 
command from a user, and a controller configured to display 
a first layer of a first plurality of layers in the first layer stack 
on a first Zone of the touch screen, display the first plurality 
of layers in a spread mode in response to a first command to 
enter the spread mode, and in the spread mode, change a 
location of the first layer on the touch screen to a second 
Zone of the touch screen and display the first plurality layers 
of the first layer stack except for the first layer on a third 
Zone of the touch screen. 
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FIG. 4C 
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FIG. 9 

  



US 2016/0349958A1 Dec. 1, 2016 Sheet 12 of 24 Patent Application Publication 

A?ÌA ?ÀI 6801$990 GHOT @HOT 
||||| 

}{{AWN 

  

  

  

    

  



Patent Application Publication Dec. 1, 2016 Sheet 13 of 24 US 2016/0349958A1 

s 

- 
c 
Yuw 

god 
on 
wn 

w 
vm 

o -a, 

C to SS 
t 

go go go 
or CN - 
m - v 
war y r 

O cys 
YY 

  

  



Patent Application Publication Dec. 1, 2016 Sheet 14 of 24 US 2016/0349958 A1 

g 

  

  



Patent Application Publication Dec. 1, 2016 Sheet 15 of 24 US 2016/0349958A1 

Stack 3 Stack 

Stack 2 Stack 3 

  



Patent Application Publication Dec. 1, 2016 Sheet 16 of 24 US 2016/0349958A1 

FIG. 14 

1450 

  



Patent Application Publication Dec. 1, 2016 Sheet 17 of 24 US 2016/0349958 A1 

FIG. 15 
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MOBILE TERMINAL AND CONTROL 
METHOD THEREOF 

CROSS REFERENCE TO THE RELATED 
APPLICATIONS 

0001. This application is a Continuation of cop ending 
application User. No. 13/183,187, filed on Jul. 14, 2011, 
which claims priority under 35 U.S.C. S 119(a) to Applica 
tion No. 10-2010-0 128268, filed in Korea on Dec. 15, 2010, 
all of which are hereby expressly incorporated by reference 
into the present application. 

BACKGROUND OF THE INVENTION 

0002 Field of the Invention 
0003. The present invention relates to a mobile terminal 
and a control method thereof, which can provide a user 
interface to conveniently manipulate a menu screen of a 
multi-layered structure. 
0004 Discussion of the Related Art 
0005 Generally, terminals can be classified into mobile/ 
portable terminals and stationary terminals depending on 
mobility. The terminals can be classified into handheld 
terminals and vehicle mount terminals again depending on 
whether a user can directly carry it. 
0006. As functions of the terminal are diversified, the 
terminal is implemented in the form of a multimedia player 
provided with composite functions such as photographing of 
photos or moving pictures, playback of music or moving 
picture files, game play, broadcast reception and the like. 
0007 To support and increase the aforementioned func 
tions of the terminal, it may be able to consider the structural 
improvements and/or Software improvements of the termi 
nal. 

0008. It is a recent tendency that a mobile terminal, which 
provides a user interface, has been popularized, wherein the 
user interface allows a user to select a menu or execute an 
application by using an icon on a home screen displayed on 
a display unit. Generally, the home screen includes a plu 
rality of pages, and as a user frequently changes arrangement 
of the icon in association with other page, a user interface 
that can execute the arrangement of the icon more conve 
niently is required. 

SUMMARY OF THE INVENTION 

0009. Accordingly, the present invention is directed to a 
mobile terminal and a control method thereof, which sub 
stantially obviate one or more problems due to limitations 
and disadvantages of the related art. 
0010. An object of the present invention is to provide a 
more convenient user interface of a mobile terminal. 

0011. Another object of the present invention is to pro 
vide a control method and an apparatus for performing the 
control method, in which a layer arrangement structure and 
an icon arrangement structure can be changed conveniently 
in a user interface of a multi-layered structure. 
0012. Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following 
or may be learned from practice of the invention. The 
objectives and other advantages of the invention may be 
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realized and attained by the structure particularly pointed out 
in the written description and claims hereof as well as the 
appended drawings. 
0013 To achieve these objects and other advantages and 
in accordance with the purpose of the invention, as embod 
ied and broadly described herein, a mobile terminal accord 
ing to the present invention comprises a touch screen for 
displaying a user interface of a multi-layered structure, the 
user interface including at least one layer stack having at 
least one layer, a command input means for inputting a 
command from a user, and a controller displaying a first 
layer of a first layer stack in a first Zone on the touch screen, 
and displaying the first layer stack in the first Zone on the 
touch screen in a spread mode if a first command is input, 
wherein the spread mode changes a location of the first layer 
on the touch screen to correspond to the first command, and 
displays at least one layer except for the first layer among a 
plurality of layers in a second Zone, which is generated as the 
location of the first layer is changed, at a spacing interval 
corresponding to the first input, and the plurality of layers 
are arranged on a virtual stereoscopic space with predeter 
mined three-dimensional (3D) depths in a stacked form. 
0014. In another aspect of the present invention, a control 
method of a mobile terminal comprises the steps of a) 
displaying a first layer of a first layer Stack, which includes 
a plurality of layers, in a first Zone on a touch screen; b) 
changing a location of the first layer on the touch screen to 
correspond to a first command input; c) displaying at least 
one layer except for the first layer among the plurality of 
layers in a second Zone, which is generated as the location 
of the first layer is changed, at a spacing interval corre 
sponding to the first input; and d) displaying a second layer 
of the plurality of layers in the first Zone in accordance with 
a second command input, wherein the plurality of layers are 
arranged on a virtual stereoscopic space with predetermined 
three-dimensional (3D) depths in a stacked form. 
0015 The mobile terminal according to the aforemen 
tioned embodiments of the present invention can provide a 
user interface of a multi-layered structure, which can change 
arrangement of the icon conveniently. 
0016. Also, in the user interface of a multi-layered struc 
ture, the user can change or recover arrangement of the 
layers by identifying a layer arrangement state conveniently. 
0017. According to an embodiment of the present inven 
tion, a mobile terminal includes a touch screen configured to 
display a user interface of a multi-layered structure, the user 
interface including at least one layer stack having a plurality 
of layers, a command input unit configured to receive a 
command from a user, and a controller configured to display 
a first layer of a first plurality of layers in the first layer stack 
on a first Zone of the touch screen, display the first plurality 
of layers in a spread mode in response to a first command to 
enter the spread mode, and in the spread mode, change a 
location of the first layer on the touch screen to a second 
Zone of the touch screen and display the first plurality layers 
of the first layer stack except for the first layer on a third 
Zone of the touch screen. 
0018. According to an embodiment of the present inven 
tion, a control method of a mobile terminal includes dis 
playing, on a first Zone of a touch screen of the mobile 
terminal, a first layer of a plurality layers of a layer stack, 
receiving, via the touch screen, a first command input, 
changing a location of the first layer on the touch screen to 
a second Zone of the touch screen in response to the first 
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command input, generating a third Zone on the touch screen 
in response to the first command input, displaying, on the 
touch screen, at least one layer of the plurality of layers 
except the first layer in the third Zone, the displayed at least 
one layer and the first layer being spaced apart from each 
other at a spacing interval corresponding to the first com 
mand input, receiving, via the touch screen, a second com 
mand input to display a second layer of the plurality of 
layers displayed in the third Zone in the first Zone, and 
displaying, on the touch screen, the second layer in the first 
Zone in accordance with the second command input, 
wherein the plurality of layers are arranged on a virtual 
Stereoscopic space with predetermined three-dimensional 
(3D) depths in a stacked form. 
0019. According to an embodiment of the present inven 

tion, a control method of a mobile terminal includes dis 
playing, on a first Zone of a touch screen of the mobile 
terminal, a first layer of a plurality layers of a layer stack, 
receiving, via the touch screen, a first command input to 
enter a spread mode, changing a location of the first layer on 
the touch screen to a second Zone of the touch screen in the 
spread mode in accordance with the first command input, 
generating a third Zone on the touch screen in the spread 
mode, displaying, on the touch screen, the plurality of layers 
except the first layer in the third Zone, the plurality of layers 
being spaced apart from each other at a spacing interval in 
the spread mode, receiving, via the touch screen, a second 
command input to display a second layer of the plurality of 
layers displayed in the third Zone in the first Zone in the 
spread mode, displaying, on the touch screen, the second 
layer in the first Zone in accordance with the second com 
mand input in the spread mode, and receiving, via the touch 
screen, a third command input to end the spread mode, 
wherein the plurality of layers are arranged on a virtual 
Stereoscopic space with predetermined three-dimensional 
(3D) depths in a stacked form. 
0020. It is to be understood that both the foregoing 
general description and the following detailed description of 
the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021. The accompanying drawings, which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together with 
the description serve to explain the principle of the inven 
tion. The above and other aspects, features, and advantages 
of the present invention will become more apparent upon 
consideration of the following description of preferred 
embodiments, taken in conjunction with the accompanying 
drawing figures. In the drawings: 
0022 FIG. 1 is a block diagram illustrating a mobile 
terminal according to one embodiment of the present inven 
tion; 
0023 FIG. 2 is a front perspective view illustrating a 
mobile terminal according to one embodiment of the present 
invention; 
0024 FIG. 3 is a front view illustrating an operation state 
of a mobile terminal according to the present invention; 
0025 FIGS. 4a to 4c illustrate examples of a layer 
arrangement structure applied to the embodiments of the 
present invention; 
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0026 FIG. 5 is a flow chart illustrating an example of a 
control method of a user interface of a multi-layered struc 
ture according to one embodiment of the present invention; 
0027 FIG. 6 illustrates an example of an entry method of 
a spread mode according to one embodiment of the present 
invention; 
0028 FIG. 7 illustrates an arrangement interval of layers 
based on a drag distance for spread mode entry; 
0029 FIG. 8 illustrates an example of a display type of 
the spread mode according to one embodiment of the present 
invention; 
0030 FIG. 9 illustrates an example of a method of 
changing a layer arrangement state in the spread mode 
according to one embodiment of the present invention; 
0031 FIG. 10 illustrates another example of a method of 
changing a layer arrangement state in the spread mode 
according to one embodiment of the present invention; 
0032 FIG. 11 illustrates other example of a method of 
changing a layer arrangement state in the spread mode 
according to one embodiment of the present invention; 
0033 FIG. 12 illustrates an example of a method of 
scrolling a layer in a general mode of a user interface having 
a multi-layered structure according to one embodiment of 
the present invention; 
0034 FIG. 13 illustrates an example of a scroll type of a 
layer stack unit according to one embodiment of the present 
invention; 
0035 FIG. 14 illustrates an example of a method of 
adding a layer in the spread mode according to one embodi 
ment of the present invention; 
0036 FIG. 15 illustrates an example of a method of 
deleting a layer in the spread mode according to one 
embodiment of the present invention; 
0037 FIG. 16 illustrates an example of a method of 
moving an object between layers in the spread mode accord 
ing to one embodiment of the present invention; 
0038 FIG. 17 illustrates an example of a method of 
moving an object between Stacks in the spread mode accord 
ing to one embodiment of the present invention; 
0039 FIG. 18 illustrates an example of an spread mode 
applied to an email application in accordance with one 
embodiment of the present invention; 
0040 FIG. 19 illustrates an example of the spread mode 
applied to a web browser application in accordance with one 
embodiment of the present invention; 
0041 FIG. 20 illustrates another example of the spread 
mode applied to a web browser application in accordance 
with one embodiment of the present invention; 
0042 FIG. 21 illustrates an example of a method of 
ending the spread mode according to one embodiment of the 
present invention; and 
0043 FIG. 22 illustrates another example of a method of 
ending the spread mode according to one embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0044. In the following detailed description, reference is 
made to the accompanying drawing figures which form a 
part hereof, and which show by way of illustration specific 
embodiments of the invention. It is to be understood by 
those of ordinary skill in this technological field that other 
embodiments may be utilized, and structural, electrical, as 
well as procedural changes may be made without departing 
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from the scope of the present invention. Wherever possible, 
the same reference numbers will be used throughout the 
drawings to refer to the same or similar parts. 
0045. As used herein, the suffixes module, unit and 
part are often used for elements in order to facilitate 
discussion of the disclosure. Therefore, significant meanings 
or roles are not given to the suffixes themselves and it is 
understood that the module, unit and part can be used 
together or interchangeably. 
0046 Various types of terminals may be implemented 
using the various techniques discussed herein. Examples of 
Such terminals include mobile as well as stationary termi 
nals, such as mobile phones, user equipment, Smartphones, 
DTV, computers, digital broadcast terminals, personal digi 
tal assistants, portable multimedia players (PMPs), naviga 
tors, and the like. By way of non-limiting example only, 
further description will be with regard to a mobile terminal 
100, and Such teachings may apply equally to other types of 
terminals. 
0047 FIG. 1 is a block diagram of a mobile terminal 100 
in accordance with an embodiment of the present invention. 
FIG. 1 shows the mobile terminal 100 having a wireless 
communication unit 110, an A/V (audio/video) 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, 
a power supply unit 190, among other components. Mobile 
terminal 100 is shown having various components, but it is 
understood that implementing all of the illustrated compo 
nents is not a requirement as greater or fewer components 
may alternatively be implemented. 
0.048 First of all, the wireless communication unit 110 
typically includes one or more components which permits 
wireless communication between the mobile terminal 100 
and a wireless communication system or network within 
which the mobile terminal 100 is located. For instance, the 
wireless communication unit 110 can include a broadcast 
receiving module 111, a mobile communication module 112, 
a wireless internet module 113, a short-range communica 
tion module 114, a position-location module 115, and the 
like. 
0049. The broadcast receiving module 111 receives a 
broadcast signal and/or broadcast associated information 
from an external broadcast managing server via a broadcast 
channel. The broadcast channel may include a satellite 
channel and a terrestrial channel. The broadcast managing 
server generally refers to a server which generates and 
transmits a broadcast signal and/or broadcast associated 
information or a server which is provided with a previously 
generated broadcast signal and/or broadcast associated 
information and then transmits the provided signal or infor 
mation to a terminal. The broadcast signal may be imple 
mented as a TV broadcast signal, a radio broadcast signal, 
and a data broadcast signal, among others. If desired, the 
broadcast signal may further include a broadcast signal 
combined with a TV or radio broadcast signal. 
0050. The broadcast associated information includes 
information associated with a broadcast channel, a broadcast 
program, a broadcast service provider, etc. This broadcast 
associated information can also be provided via a mobile 
communication network. In this case, the broadcast associ 
ated information can be received by the mobile communi 
cation module 112. 

0051. The broadcast associated information can be 
implemented in various forms. For instance, broadcast asso 
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ciated information may include an electronic program guide 
(EPG) of digital multimedia broadcasting (DMB) and elec 
tronic service guide (ESG) of digital video broadcast-hand 
held (DVB-H). 
0.052 The broadcast receiving module 111 may be con 
figured to receive broadcast signals transmitted from various 
types of broadcast systems. By nonlimiting example, Such 
broadcasting systems include digital multimedia broadcast 
ing-terrestrial (DMB-T), digital multimedia broadcasting 
satellite (DMB-S), digital video broadcast-handheld (DVB 
H), the data broadcasting system known as media forward 
link only (MediaFLOR) and integrated services digital 
broadcast-terrestrial (ISDB-T). Optionally, the broadcast 
receiving module 111 can be configured to be suitable for 
other broadcasting systems as well as the above-identified 
digital broadcasting systems. 
0053. The broadcast signal and/or broadcast associated 
information received by the broadcast receiving module 111 
may be stored in a suitable device, such as a memory 160. 
0054 The mobile communication module 112 transmits/ 
receives wireless signals to/from one or more network 
entities (e.g., base station, external terminal, server, etc.). 
Such wireless signals may represent audio, video, and data 
according to text/multimedia message transceiving, among 
others. 
0055. The wireless internet module 113 supports Internet 
access for the mobile terminal 100. This module may be 
internally or externally coupled to the mobile terminal 100. 
In this case, the wireless Internet technology can include 
WLAN (Wireless LAN) (Wi-Fi), WIBRO (Wireless broad 
band), WIMAX (World Interoperability for Microwave 
Access), HSDPA (High Speed Downlink Packet Access), 
and the like. 
0056. The short-range communication module 114 facili 
tates relatively short-range communications. Suitable tech 
nologies for implementing this module include radio fre 
quency identification (RFID), infrared data association 
(IrDA), ultra-wideband (UWB), as well at the networking 
technologies commonly referred to as BLUETOOTH and 
ZIGBEE, to name a few. 
0057 The position-location module 115 identifies or oth 
erwise obtains the location of the mobile terminal 100. If 
desired, this module may be implemented with a global 
positioning system (GPS) module. 
0058 Referring still to FIG. 1, the audio/video (A/V) 
input unit 120 is shown configured to provide audio or video 
signal input to the mobile terminal 100. As shown, the A/V 
input unit 120 includes a camera 121 and a microphone 122. 
The camera 121 receives and processes image frames of still 
pictures or video, which are obtained by an image sensor in 
a video call mode or a photographing mode. Typically, the 
processed image frames can be displayed on the display 151. 
0059. The image frames processed by the camera 121 can 
be stored in the memory 160 or can be externally transmitted 
via the wireless communication unit 110. Optionally, two or 
more cameras 121 can be provided to the mobile terminal 
100 according to the environment in which the terminal used 
to according to user needs. 
0060. The microphone 122 receives an external audio 
signal while the portable device is in a particular mode, Such 
as phone call mode, recording mode and Voice recognition 
mode. This audio signal is processed and converted into 
electric audio data. The processed audio data is transformed 
into a format transmittable to a mobile communication base 
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station via the mobile communication module 112 in case of 
a call mode. The microphone 122 typically includes assorted 
noise removing algorithms to remove noise generated in the 
course of receiving the external audio signal. 
0061 The user input unit 130 generates input data 
responsive to user manipulation of an associated input 
device or devices. Examples of such devices include a 
keypad, a dome Switch, a touchpad (e.g., static pressure? 
capacitance), a jog wheel, a jog Switch, and the like. 
0062. The sensing unit 140 provides sensing signals for 
controlling operations of the mobile terminal 100 using 
status measurements of various aspects of the mobile ter 
minal. For instance, the sensing unit 140 may detect an 
open/close status of the mobile terminal 100, relative posi 
tioning of components (e.g., a display and 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, orientation or acceleration/deceleration of the mobile 
terminal 100. 
0063 As an example, consider the mobile terminal 100 
being configured as a slide-type mobile terminal. In this 
configuration, the sensing unit 140 may sense whether a 
sliding portion of the mobile terminal is open or closed. 
Other examples include the sensing unit 140 sensing the 
presence or absence of power provided by the power Supply 
190, the presence or absence of a coupling or other connec 
tion between the interface unit 170 and an external device. 
If desired, the sensing unit 140 can include a proximity 
sensor 141. 
0064. The output unit 150 generates outputs relevant to 
the senses of sight, hearing, touch and the like. In some 
cases, the output unit 150 includes the display 151, an audio 
output module 152, an alarm unit 153, a haptic module 154, 
a projector module 155, and the like. 
0065. The display 151 is typically implemented to visu 
ally display (output) information associated with the mobile 
terminal 100. For instance, if the mobile terminal is oper 
ating in a phone call mode, the display will generally 
provide a user interface (UI) or graphical user interface 
(GUI) which includes information associated with placing, 
conducting, and terminating a phone call. As another 
example, if the mobile terminal 100 is in a video call mode 
or a photographing mode, the display 151 may additionally 
or alternatively display images which are associated with 
these modes, the UI or the GUI. 
0066. The display module 151 may be implemented 
using known display technologies including, for example, a 
liquid crystal display (LCD), a thin film transistor-liquid 
crystal display (TFT-LCD), an organic light-emitting diode 
display (OLED), a flexible display and a three-dimensional 
display. The mobile terminal 100 may include one or more 
of Such displays. 
0067. Some of the above displays can be implemented in 
a transparent or optical transmissive type, which can be 
named a transparent display. As a representative example for 
the transparent display, there is TOLED (transparent OLED) 
or the like. A rear configuration of the display 151 can be 
implemented in the optical transmissive type as well. In this 
configuration, a user is able to see an object in rear of a 
terminal body via the area occupied by the display 151 of the 
terminal body. 
0068. At least two displays 151 can be provided to the 
mobile terminal 100 in accordance with the implemented 
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configuration of the mobile terminal 100. For instance, a 
plurality of displays can be arranged on a single face of the 
mobile terminal 100 in a manner of being spaced apart from 
each other or being built in one body. Alternatively, a 
plurality of displays can be arranged on different faces of the 
mobile terminal 100. 

0069. In the case where the display 151 and a sensor for 
detecting a touch action (hereinafter also referred to a touch 
sensor) configures a mutual layer structure (hereinafter also 
referred to a touchscreen), the user can use the display 151 
as an input device as well as an output device. In this case, 
the touch sensor can be configured as a touch film, a touch 
sheet, a touchpad or the like. 
0070 The touch sensor can be configured to convert a 
pressure applied to a specific portion of the display 151 or 
a variation of a capacitance generated from a specific portion 
of the display 151 to an electric input signal. Moreover, it is 
able to configure the touch sensor to detect a pressure of a 
touch as well as a touched position or size. 
0071. If a touch input is made to the touch sensor, 
signal(s) corresponding to the touch is transferred to a touch 
controller. The touch controller processes the signal(s) and 
then transfers the processed signal(s) to the controller 180. 
Therefore, the controller 180 is able to know whether a 
prescribed portion of the display 151 is touched. 
(0072. With continued reference to FIG. 1, a proximity 
sensor (not shown in the drawing) can be provided to an 
internal area of the mobile terminal 100 enclosed by the 
touchscreen or proximate to the touchscreen. The proximity 
sensor is the sensor that detects a presence or non-presence 
of an object approaching a prescribed detecting Surface oran 
object existing around the proximity sensor using an elec 
tromagnetic field strength or infrared ray without mechani 
cal contact. Hence, the proximity sensor has durability 
longer than that of a contact type sensor and also has utility 
wider than that of the contact type sensor. 
0073. The proximity sensor can include one or more of a 
transmissive 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 the like. When the touch 
screen includes the electrostatic capacity proximity sensor, it 
may also be configured to detect the proximity of a pointer 
using a variation of electric field according to the proximity 
of the pointer. In this scenario, the touchscreen (touch 
sensor) can be classified as a proximity sensor. 
0074. In the following description, for clarity, an action 
that a pointer approaches without contacting with the touch 
screen to be recognized as located on the touchscreen is 
referred to as proximity touch' while an action that a pointer 
actually touches the touchscreen may be referred to as a 
contact touch. The meaning of the position on the touch 
screen proximity-touched by the pointer refers to the posi 
tion of the pointer which vertically opposes the touchscreen 
when the pointer performs the proximity touch. 
0075. The proximity sensor detects a proximity touch and 
a proximity touch pattern (e.g., a proximity touch distance, 
a proximity touch duration, a proximity touch position, a 
proximity touch shift state, etc.). In addition, information 
corresponding to the detected proximity touch action and the 
detected proximity touch pattern can be outputted to the 
touchscreen. 
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0076. The audio output module 152 functions in various 
modes including a call-receiving mode, a call-placing mode, 
a recording mode, a Voice recognition mode, a broadcast 
reception mode and the like to output audio data which is 
received from the wireless communication unit 110 or is 
stored in the memory 160. During operation, the audio 
output module 152 outputs audio relating to a particular 
function (e.g., call received, message received, etc.). The 
audio output module 152 is often implemented using one or 
more speakers, buZZers, other audio producing devices, and 
combinations thereof. 
0077. The alarm unit 153 is output a signal for announc 
ing the occurrence of a particular event associated with the 
mobile terminal 100. Typical events include a call received 
event, a message received event and a touch input received 
event. The alarm unit 153 is able to output a signal for 
announcing the event occurrence by way of vibration as well 
as video or audio signal. The video or audio signal can be 
outputted via the display 151 or the audio output unit 152. 
Hence, the display 151 or the audio output module 152 can 
be regarded as a part of the alarm unit 153. 
0078. The haptic module 154 generates various tactile 
effects that can be sensed by a user. Vibration is a represen 
tative one of the tactile effects generated by the haptic 
module 154. Strength and pattern of the vibration generated 
by the haptic module 154 are controllable. For instance, 
different vibrations can be outputted in a manner of being 
synthesized together or can be outputted in sequence. 
007.9 The haptic module 154 is able to generate various 
tactile effects as well as the vibration. For instance, the 
haptic module 154 generates the effect attributed to the 
arrangement of pins vertically moving against a contact skin 
surface, the effect attributed to the injection/suction power of 
air though an injection/suction hole, the effect attributed to 
the skim over a skin surface, the effect attributed to the 
contact with electrode, the effect attributed to the electro 
static force, the effect attributed to the representation of 
hold/cold sense using an endothermic or exothermic device 
and the like. 
0080. The haptic module 154 can be implemented to 
enable a user to sense the tactile effect through a muscle 
sense of finger, arm or the like as well as to transfer the 
tactile effect through a direct contact. Optionally, at least two 
haptic modules 154 can be provided to the mobile terminal 
100 in accordance with the corresponding configuration type 
of the mobile terminal 100. 
I0081. The projector module 155 is the element for per 
forming an image projector function using the mobile ter 
minal 100. And, the projector module 155 is able to display 
an image, which is identical to or partially different at least 
from the image displayed on the display 151, on an external 
screen or wall according to a control signal of the controller 
180. 

0082 In particular, the projector module 155 can include 
a light source (not shown in the drawing) generating light 
(e.g., laser) for projecting an image externally, an image 
producing element (not shown in the drawing) for producing 
an image to output externally using the light generated from 
the light Source, and a lens (not shown in the drawing) for 
enlarging the image for output externally at predetermined 
focus distance. The projector module 155 can further include 
a device (not shown in the drawing) for adjusting an image 
projected direction by mechanically moving the lens or the 
whole module. 

Dec. 1, 2016 

I0083. The projector module 155 can be classified into a 
CRT (cathode ray tube) module, an LCD (liquid crystal 
display) module, a DLP (digital light processing) module or 
the like according to a device type of a display means. In 
particular, the DLP module is operated by the mechanism of 
enabling the light generated from the light source to reflect 
on a DMD (digital micro-mirror device) chip and can be 
advantageous for the downsizing of the projector module 
151. 
I0084. Preferably, the projector module 155 can be pro 
vided in a length direction of a lateral, front or backside 
direction of the mobile terminal 100. It is understood that the 
projector module 155 can be provided to any portion of the 
mobile terminal 100 according to the necessity thereof. 
I0085. The memory unit 160 is generally used to store 
various types of data to Support the processing, control, and 
storage requirements of the mobile terminal 100. Examples 
of Such data include program instructions for applications 
operating on the mobile terminal 100, contact data, phone 
book data, messages, audio, still pictures, moving pictures, 
etc. And, a recent use history or a cumulative use frequency 
of each data (e.g., use frequency for each phonebook, each 
message or each multimedia) can be stored in the memory 
unit 160. Moreover, data for various patterns of vibration 
and/or sound outputted in case of a touch input to the 
touchscreen can be stored in the memory unit 160. 
I0086. The memory 160 may be implemented using any 
type or combination of suitable volatile and non-volatile 
memory or storage devices including hard disk, random 
access memory (RAM), static random access memory 
(SRAM), electrically erasable programmable read-only 
memory (EEPROM), erasable programmable read-only 
memory (EPROM), programmable read-only memory 
(PROM), read-only memory (ROM), magnetic memory, 
flash memory, magnetic or optical disk, multimedia card 
micro type memory, card-type memory (e.g., SD memory, 
XD memory, etc.), or other similar memory or data storage 
device. And, the mobile terminal 100 is able to operate in 
association with a web storage for performing a storage 
function of the memory 160 on the Internet. 
I0087. The interface unit 170 is often implemented to 
couple the mobile terminal 100 with external devices. The 
interface unit 170 receives data from the external devices or 
is supplied with the power and then transfers the data or 
power to the respective elements of the mobile terminal 100 
or enables data within the mobile terminal 100 to be trans 
ferred to the external devices. The interface unit 170 may be 
configured using a wired/wireless headset port, an external 
charger port, a wired/wireless data port, a memory card port, 
a port for coupling to a device having an identity module, 
audio input/output ports, video input/output ports, an ear 
phone port and/or the like. 
I0088. The identity module is the chip for storing various 
kinds of information for authenticating a use authority of the 
mobile terminal 100 and can include User Identify Module 
(UIM), Subscriber Identity Module (SIM), Universal Sub 
scriber Identity Module (USIM) and/or the like. A device 
having the identity module (hereinafter called identity 
device) can be manufactured as a smart card. Therefore, the 
identity device is connectible to the mobile terminal 100 via 
the corresponding port. 
0089. When the mobile terminal 110 is connected to an 
external cradle, the interface unit 170 becomes a passage for 
supplying the mobile terminal 100 with a power from the 
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cradle or a passage for delivering various command signals 
inputted from the cradle by a user to the mobile terminal 
100. Each of the various command signals inputted from the 
cradle or the power can operate as a signal enabling the 
mobile terminal 100 to recognize that it is correctly loaded 
in the cradle. 
0090. The controller 180 typically controls the overall 
operations of the mobile terminal 100. For example, the 
controller 180 performs the control and processing associ 
ated with Voice calls, data communications, video calls, etc. 
The controller 180 may include a multimedia module 181 
that provides multimedia playback. The multimedia module 
181 may be configured as part of the controller 180, or 
implemented as a separate component. Moreover, the con 
troller 180 is able to perform a pattern recognizing process 
for recognizing a writing input and a picture drawing input 
carried out on the touchscreen as characters or images, 
respectively. 
0091. The power supply unit 190 provides power 
required by the various components for the mobile terminal 
100. The power may be internal power, external power, or 
combinations thereof 

0092 Various embodiments described herein may be 
implemented in a computer-readable medium using, for 
example, computer Software, hardware, or some combina 
tion thereof For a hardware implementation, the embodi 
ments described herein may be implemented within one or 
more application specific integrated circuits (ASICs), digital 
signal processors (DSPs), digital signal processing devices 
(DSPDs), programmable logic devices (PLDs), field pro 
grammable gate arrays (FPGAs), processors, controllers, 
micro-controllers, microprocessors, other electronic units 
designed to perform the functions described herein, or a 
selective combination thereof Such feature may also be 
implemented by the controller 180. 
0093. For a software implementation, the embodiments 
described herein may be implemented with separate soft 
ware modules, such as procedures and functions, each of 
which perform one or more of the functions and operations 
described herein. The software codes can be implemented 
with a software application written in any suitable program 
ming language and may be stored in memory such as the 
memory 160, and executed by a controller or processor, such 
as the controller 180. 
0094 FIG. 2 is a front perspective diagram of a mobile 
terminal according to various embodiments of the present 
invention. The mobile terminal 100 is shown as a bar type 
terminal body, but the mobile terminal may alternative be 
implemented using other configuration Such as folder-type, 
slide-type, rotational-type, Swing-type, combinations 
thereof, and the like. For clarity, further disclosure will 
primarily relate to a bar-type mobile terminal 100, but such 
teachings apply equally to other types of mobile terminals. 
0095 Referring still to FIG. 2, the mobile terminal 100 
includes a case (casing, housing, cover, etc.) configuring an 
exterior thereof The case is shown divided into a front case 
101 and a rear case 102. Various electric/electronic parts are 
positioned or otherwise located in a space or cavity provided 
between the front and rear cases 101 and 102. Optionally, at 
least one middle case can be further provided between the 
front and rear cases 101 and 102. The cases 101 and 102 may 
be formed by injection molding of synthetic resin or they can 
be formed of metal substance such as stainless steel (STS), 
titanium (Ti) or the like, for example. 
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0096. A display 151, an audio output unit 152, a camera 
121, user input units 130/131 and 132, a microphone 122, an 
interface 180 and the like can be provided to the terminal 
body, and more particularly, to the front case 101. 
0097. The display 151 is shown occupying the majority 
of a main face of the front case 101. The audio output unit 
151 and the camera 121 are provided to an area adjacent to 
one of both end portions of the display 151, while the user 
input unit 131 and the microphone 122 are provided to 
another area adjacent to the other end portion of the display 
151. The user input unit 132 and the interface 170 can be 
provided to lateral sides of the front and rear cases 101 and 
102. 
0098. The input unit 130 is manipulated to receive a 
command for controlling an operation of the terminal 100. 
The input unit 130 may also include a plurality of manipu 
lating units 131 and 132. The manipulating units 131 and 
132 will sometimes be referred to herein as a manipulating 
portion and they may implement any mechanism of a tactile 
manner that enables a user to perform a manipulation action 
by experiencing a tactile feeling. 
0099 Content inputted by the first or second manipulat 
ing unit 131 or 132 can be diversely set. For instance, such 
a command as start, end, Scroll and the like is inputted to the 
first manipulating unit 131. A command for Volume adjust 
ment of sound outputted from the audio output unit 152, a 
command for Switching to a touch recognizing mode of the 
display 151 or the like can be inputted to the second 
manipulating unit 132. 
0100 Interconnected operational mechanism between 
the display 151 and the touchpad 135 are explained with 
reference to FIG. 3 as follows. 
0101 FIG. 3 is a front-view of terminal 100 according to 
various embodiment of the present invention. First of all, 
various kinds of visual information can be displayed on the 
display 151. Such information can be displayed in charac 
ters, numerals, symbols, graphics, icons and the like. In 
order to input the information, at least one of the characters, 
numerals, symbols, graphics and icons are represented as a 
single predetermined array to be implemented in a keypad 
formation. This keypad formation is also referred to as soft 
keys. 
0102 FIG. 3 shows that a touch applied to a soft key is 
inputted through a front face of a terminal body. The display 
151 is operable through an entire area or by being divided 
into a plurality of regions. In the latter case, a plurality of the 
regions can be configured interoperable. For instance, an 
output window 151a and an input window 151b are dis 
played on the display 151. A soft key 151c representing a 
digit for inputting a phone number or the like is outputted to 
the input window 151b. If the soft key 151c is touched, a 
digit corresponding to the touched soft key is outputted to 
the output window 151a. If the first manipulating unit 131 
is manipulated, a call connection for the phone number 
displayed on the output window 151a is attempted. 
(0103) In addition, the display 151 or the touchpad 135 
can be configured to receive a touch input by Scroll. A user 
scrolls 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. Furthermore, in case that a 
finger is shifted on the display 151 or the touchpad 135, a 
path of the shifted finger can be visually displayed on the 
display 151. This may be useful in editing an image dis 
played on the display 151. 
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0104 Consider the scenario in which both the display 
(touch screen) 151 and the touchpad 135 are touched 
together within a predetermined or threshold time range, 
thus causing one function of the terminal can be executed. 
This simultaneous touch example may correspond to a case 
that the terminal body is held by a user using a thumb and 
a first finger (clamping). The above function can include 
activation or deactivation for the display 151 or the touchpad 
135. 
0105. The mobile terminal according to the present 
invention, which will be described later, includes, but not 
limited to, at least one of the aforementioned elements or 
modules described with reference to FIG. 1. The mobile 
terminal may include more elements or modules or less 
elements or modules than those of FIG. 1. For convenience, 
it is assumed that the display module 151 of the mobile 
terminal 100 according to the present invention is a touch 
screen. The mobile terminal according to the present inven 
tion can provide a user interface based on multiple layers. 
Hereinafter, a multi-layered structure constituting a user 
interface that can be applied to the embodiments of the 
present invention will be described. 
0106 The layer means one plane having a predetermined 
area, and one or more icons and/or widgets can be arranged 
on each layer in an application, such as a home screen 
(background image) or a file explorer, which arranges and 
displays objects. In this case, one icon may represent one 
file, or may perform a shortcut function on a specific file, 
application or menu. In addition, all or some of a run screen 
of the application may be displayed on the layer. 
0107. It is general that the layer corresponds to the size of 
the display module of the mobile terminal. Alternatively, the 
size of the layer may exclude a Zone corresponding to an 
indicator Zone and/or a dock bar, wherein the indicator Zone 
is arranged on the display module to briefly indicate time, 
battery state, or action state, and the dock bar fixedly 
arranges a frequently used icon. The size of the layer is set 
exemplarily without limitation to the aforementioned size. 
The size of the layer may be greater or smaller than the 
display module, or may have a predetermined thickness not 
the plane. 
0108 Multi-Layered Structure 
0109 First of all, a layer structure applied to the embodi 
ments of the present invention will be described with 
reference to FIG. 4. 
0110 FIGS. 4a to 4c illustrate examples of a layer 
arrangement structure applied to the embodiments of the 
present invention. 
0111 Referring to FIG. 4a, a total of three layers from 
layer 1 to layer 3 can be arranged on a virtual stereoscopic 
space in a stacked form with a predetermined interval. If the 
layers are displayed on the display module, the user's sight 
is preferably directed from the layer 3 to the layer 1. 
0112. When the layers are displayed in a 3D stereoscopic 
image through the display module 151, they have a low 3D 
depth to allow the user to feel that the layer 1 is located on 
the uppermost and the layers are close to the user. Also, the 
layers have a high 3D depth in Such a manner that an 
arrangement height is gradually lowered towards the layer3 
through the layer 2 to allow the user to feel that the layers 
are far away from the user. In this case, the 3D stereoscopic 
image means an image displayed using a stereoscopic tech 
nique that provides an image obtained by viewing a plane/ 
stereoscopic object from each sight of the user's left eye and 
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right eye. In order to implement the Stereoscopic technique, 
the display module may be provided with a parallax gen 
erator Such as lenticular or parallax barrier. 
0113. Even though the layers are not displayed in a 3D 
Stereoscopic image, their size and arrangement can be con 
trolled properly to allow the user to feel perspective or upper 
and lower relation among the layers. For example, the layer 
located at an upper portion (towards layer 1 from layer 3 in 
FIG. 4a) is displayed with a great range, and the layer 
located at a lower portion is displayed with a small range, 
whereby perspective equivalent to 3D depth may be given or 
the upper and lower relation among the layers may be 
expressed. 
0114. In the aforementioned layer structure, each layer 
may be set with predetermined transparency. For example, if 
all the layers are set with semi-transparency, the user can 
view all the surfaces of the layers from the layer 1 to the 
layer 3. If only the layer 2 is set opaquely, the user can only 
view the surface of the semi-transparent layer 1 and the 
Surface of the layer 2 by transmitting the semi-transparent 
layer 1, and may not view the layer 3. As a result, if 
transparency is not given to each layer, the layer located on 
the uppermost is only displayed on the display module. 
0115 Also, the arrangement location, order and/or 3D 
depth of the layers may be changed through a predetermined 
command input through the user input module. A command 
input for manipulating the layers can be performed through 
a camera 121 for taking a location of a pointer, a proximity 
sensor 140 for recognizing a proximity distance of the 
pointer, and a touch screen 151 that can recognize contact 
touch and proximate touch separately. A detailed method of 
the command input will be described later. 
0116. In this specification, a layer group of stacked layers 
as illustrated in FIG. 4a will be referred to as a “layer stack’. 
0117 The user interface based on multiple layers that can 
be applied to the embodiments of the present invention can 
include a plurality of layer stacks. Each stack can be 
arranged to adjoin or connect with the other stacks. 
0118 For example, three layer stacks 410 to 430 may be 
arranged to adjoin one another in a horizontal direction as 
illustrated in FIG. 4b. In this case, it is assumed that the size 
of one layer constituting the stack corresponds to that of the 
touch screen and an image corresponding to one stack is 
output through the touch screen once to display the center 
stack 410 on the touchscreen. At this time, the user performs 
a flicking touch input in a right direction so that the center 
stack is scrolled to the right side and the left stack 420 is 
displayed on the touch screen. If the user performs the 
flicking touch input in a right direction once again when the 
left stack 420 is displayed on the touch screen, since there 
is no stack at the left side of the left stack 420, scroll does 
not OCCur. 

0119) However, if stacks A to H are arranged in a circu 
lating structure as illustrated in FIG. 4c, the stacks are 
circulated in a flicking input direction, and each stack is 
displayed on the touch screen. 
0.120. The arrangement type of the aforementioned layer 
stacks is exemplary, and various stack arrangement types 
can be applied to the present invention without limitation to 
the aforementioned arrangement type. For example, the 
stacks may be connected with one another in a vertical 
direction, or in a lattice form of horizontal and vertical 
directions. Also, the Stacks may be arranged between respec 
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tive sublayers of the same layer at a predetermined interval, 
or may be connected with one another in a contact type. 
0121. The user interface of the aforementioned multi 
layered structure can include a plurality of layer stacks, each 
of which includes a plurality of layers. Also, at least one 
icon, widget or application execution Zone may be arranged 
on each layer. Accordingly, a method of conveniently iden 
tifying and changing an arrangement state of layers included 
in the user interface of the multi-layered structure or an 
image or object displayed through the layers will be 
required. 
0122) To this end, one embodiment of the present inven 
tion suggests that layers constituting a layer stack are 
displayed by being spaced apart from one another at a 
predetermined interval (referred to as “spread mode’), and 
in this state, the arrangement state of the layers and/or icon 
is identified and changed. 
0123. Hereinafter, a method of changing an arrangement 
state of each layer or icon arranged in each layer in the 
aforementioned user interface of a multi-layered structure 
according to the present invention will be described with 
reference to FIG. 5. 
0.124 FIG. 5 is a flow chart illustrating an example of a 
control method of a user interface of a multi-layered struc 
ture according to one embodiment of the present invention. 
0.125 Referring to FIG. 5, an image of a specific layer 
stack is displayed on the touch screen (S510). 
0126. At this time, the specific layer stack may be a layer 
stack that includes layers constituting a home screen (back 
ground image), or may be a layer stack that includes layers 
for displaying an execution image of an application dis 
played by inputting a predetermined command through the 
user. In this case, if semi-transparency effect is not applied 
to each layer constituting the corresponding layer stack, an 
image of the uppermost layer is displayed on the touch 
screen. If semi-transparency effect is applied to each layer 
constituting the corresponding layer stack, the image of the 
uppermost layer and images of lower layers are together 
displayed on the touch screen. 
0127. In accordance with a command input from the user 
onto the user input module 130 or the touch screen 151 in a 
state that the specific layer stack is displayed, the controller 
180 can enter the spread mode (S520). 
0128. The spread mode means a mode for displaying 
layers constituting the layer Stack by spacing them apart 
from one another at a predetermined interval as described 
above. A detailed method of inputting a command for 
entering the spread mode and a detailed arrangement type of 
layers in the spread mode will be described later. 
0129. The user can identify the layers and/or an object of 
icon provided in the layers through the spread mode. The 
controller 180 can conveniently change the arrangement 
state of the layers and/or the object provided in the layers in 
response to the command input from the user (S530). 
0130. Afterwards, as the user inputs a command for 
ending the spread mode, the controller 180 can change the 
spaced State of the layers to the original state (i.e., return to 
general mode) by ending the spread mode. 
0131 Entry Method of Spread Mode and Layer Arrange 
ment Type in Spread Mode 
0132 Hereinafter, an entry method of the spread mode 
and a layer arrangement type in the spread mode will be 
described with reference to FIGS. 6 to 8. 
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0.133 FIG. 6 illustrates an example of an entry method of 
the spread mode according to one embodiment of the present 
invention. 
I0134. In the following drawings including FIG. 6, it is 
assumed that semi-transparency effect is applied to a layer 
stack of three layers and the three layers are displayed on the 
touch screen. The layer stack is exemplary, and the layer 
stack according to the present invention can include layers 
more or less than the three layers. Also, to assist concise 
understanding, image/object displayed on each layer may be 
replaced with a simple diagram or may be omitted, and a 
portion below the touch screen of the mobile terminal will 
be omitted in Some drawings. Moreover, although the layers 
constituting the layer stack may be arranged beyond the 
touch screen of the mobile terminal depending on the 
arrangement state in Some drawings, this is to represent a 
relative location of each layer arranged on a virtual space, 
and the layers are actually displayed as much as a Zone 
overlapped with the touch screen. 
I0135 First of all, referring to (a) of FIG. 6, the layers are 
displayed on the touch screen with a smaller range (reduced 
at a predetermined rate) towards the lowest layer 630 from 
the highest layer 610. At this time, the spread mode can be 
initiated in Such a manner that the respective layers are 
downwardly spaced apart from one another as much as the 
distance corresponding to touch-drag or flicking input from 
the user in a downward direction on the touch screen. In 
other words, the highest layer moves as much as the distance 
dragged in an input direction of touch-drag, and the layers 
are arranged with movement of the distance shorter than the 
drag distance as much as a predetermined rate towards the 
lower layer from the highest layer. 
0.136. Unlike (a) of FIG. 6, if there is touch-drag or 
flicking input in a horizontal direction as illustrated in (c) of 
FIG. 6, the spread mode may be initiated in such a manner 
that the respective layers are spaced apart from one another 
in a corresponding input direction as illustrated in (d) of 
FIG. 6. However, it is preferable that this method is used 
when no layer stack is arranged at both sides of a specific 
layer stack or when flicking input in a horizontal direction is 
not scroll command to another layer stack. 
0.137 Next, control of the spacing interval of the respec 
tive layers in the spread mode to correspond to the user input 
for spread mode entry will be described with reference to 
FIG. 7. 
0.138 FIG. 7 illustrates an arrangement interval of layers 
based on a drag distance for spread mode entry. 
0.139. In FIG. 7, it is assumed that a method of inputting 
a user command for spread mode entry and the spread mode 
display type based on the method follow the method of (a) 
and (b) of FIG. 6. At this time, if the drag distance is short 
as illustrated in (a) of FIG. 7, the interval between the 
respective layers constituting the corresponding layer stack 
is displayed on the spread mode with a narrow range. If the 
drag distance becomes longer as illustrated in (b) of FIG. 7, 
the interval between the respective layers constituting the 
corresponding layer stack is displayed on the spread mode 
with a wide range. In other words, if the drag distance for 
entering the spread mode is long, the distance between the 
respective layers displayed in the spread mode is increased. 
Even if the drag distance is uniform as illustrated in (c) of 
FIG. 7, the interval between the respective layers may be 
variable depending on the number of layers constituting the 
corresponding layer stack. 
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0140. In the mean time, if the drag input for spread mode 
entry exceeds a previously set distance, the respective layers 
constituting the corresponding stack are fully spread out in 
a touch-drag input direction, whereby the layers may be 
displayed on the same plane. This will be described with 
reference to FIG. 8. 
0141 FIG. 8 illustrates an example of a display type of 
the spread mode according to one embodiment of the present 
invention. 
0142 First of all, referring to (a) of FIG. 8, the user can 
display the highest layer 820 and its lower layers 830 and 
840 to be spaced apart from one another at a predetermined 
interval as illustrated in (b) of FIG. 8 by giving drag input 
to one point 810 of the highest layer 820 for spread mode 
entry. At this time, if the distance of drag input exceeds the 
previously set distance, the respective layers can be dis 
played in Such a manner that they are connected with one 
another in a vertical direction on the same plane (for 
example, plane where the highest layer is located) as illus 
trated (c) of FIG. 8. In this state, the lower layers are not 
covered by the highest layer but displayed on the touch 
screen, and the user can scroll the layers through flicking 
touch input in upper/lower directions. 
0143 Arrangement State Change of Layers 
0144. Hereinafter, methods of changing an arrangement 
state of each layer in the aforementioned spread mode will 
be described. 
0145 FIG. 9 illustrates an example of a method of 
changing a layer arrangement state in the spread mode 
according to one embodiment of the present invention. 
0146 In FIG. 9, it is assumed that a layer stack, which 
includes four layers 910 to 940, is displayed in the spread 
mode and three layers are displayed in the spread mode at 
one time. Under the assumption, the user intends to change 
the arrangement state to allow the second layer 920 to be 
displayed as the highest layer. 
0147 To this end, the user applies a touch input to the 
layer 920 desired by himself/herself to be arranged as the 
highest layer, as illustrated in (a) of FIG. 9, or moves the 
current highest layer 910 through a touch input such as 
drag/flicking until the corresponding layer is not displayed 
on the touch screen as illustrated in (b) of FIG. 9, whereby 
the second layer 920 can be displayed as the highest layer as 
illustrated in (c) of FIG. 9. At this time, since three layers can 
be displayed at one time, the lowest layer 940 can be 
displayed additionally. 
0148 If the user arranges the third layer 930 as the 
highest layer in accordance with the method illustrated in (a) 
or (b) of FIG. 9 under the state (c) of FIG. 9, the existing 
highest layer 910 can be arranged again as the lowest layer 
in accordance with the circulating structure. Unlike this, in 
case of no circulating structure, the third layer 930 and the 
fourth layer 940 can only be displayed on the touch screen. 
0149. In the mean time, instead of the highest layer, 
another layer may be dragged to change the layer arrange 
ment structure in the spread mode. This will be described 
with reference to FIG. 10. 
0150 FIG. 10 illustrates another example of a method of 
changing a layer arrangement state in the spread mode 
according to one embodiment of the present invention. 
0151. In FIG. 10, it is assumed that a layer stack, which 
includes five layers 1010 to 1050, is displayed in the spread 
mode and three layers are simultaneously displayed at one 
time. Also, it is assumed that one web page is displayed in 

Dec. 1, 2016 

one layer. Under the assumption, the user intends to change 
the arrangement state to allow the third layer 1030 to be 
displayed as the highest layer. 
0152 To this end, the user can move the layer 1030 
desired by himself/herself to be arranged as the highest 
layer, as illustrated in (a) of FIG. 10. As a result, the third 
layer 1030 can be displayed as the highest layer as illustrated 
in (b) of FIG. 10. At this time, since three layers can be 
displayed at one time, the fourth layer 1040 and the fifth 
layer 1050 can be displayed additionally. In this case, a 
scroll bar 1080 indicating the relative location of the layer 
currently displayed among the layers included in the layer 
stack can be displayed in one Zone of the touch screen, and 
the arrangement state of the layers can be changed even 
through a drag input applied to the scroll bar 1080. 
(O153 FIG. 11 illustrates other example of a method of 
changing a layer arrangement state in the spread mode 
according to one embodiment of the present invention. 
0154) In FIG. 11, it is assumed that a layer stack, which 
includes three layers 1110 to 1130, is displayed in the spread 
mode and another layer stack adjacent to the corresponding 
layer stack in a horizontal direction does not exist, or scroll 
of a layer stack unit is not performed by drag/flicking input 
in a horizontal direction even if another layer stack exists. 
0.155. First of all, as a drag input is applied to the left side 
in the spread mode as illustrated in (a) of FIG. 11, the 
arrangement state of the layers is changed in a tilted form in 
a horizontal direction as illustrated in (b) of FIG. 11. In this 
case, it is easier to identify the surfaces of the lower layers, 
and if the user selects the center layer 1120, the correspond 
ing layer can be enlarged as illustrated in (c) of FIG. 11. 
0156 The drag input in a horizontal direction can be 
replaced with a tilt action of the mobile terminal in the 
horizontal direction. In this case, the mobile terminal is 
preferably provided with a sensing module 140 for sensing 
a tilt of the mobile terminal. 

0157 Next, a layer scroll in a general mode will be 
described. 

0158 FIG. 12 illustrates an example of a method of 
scrolling a layer in a general mode of a user interface having 
a multi-layered structure according to one embodiment of 
the present invention. 
0159 First of all, referring to (a) of FIG. 12, when a stack 
layer, which includes three layers 1210 to 1230, is displayed 
in a general mode not the spread mode, a multi-touch can be 
used to scroll the layers. In other words, in a state that a 
touch input is applied to two touch points on the touch 
screen, if the interval between the two touch points is far 
away from each other as illustrated in (b) of FIG. 12, the 
highest layer 1210 is gradually enlarged and transparency is 
increased. At this time, the second layer 1220 may be 
enlarged correspondingly. Afterwards, if the size or trans 
parency of the highest layer exceeds a previously set range, 
the highest layer is not displayed any more, and the second 
layer 1220 becomes the highest layer. 
0160. By contrast, if a multi-touch input that makes the 
interval between the two touch points narrow is applied to 
the two touch points, the higher layer of the layer currently 
displayed as the highest layer is reduced and displayed with 
transparency. As a result, the existing highest layer can be 
reduced gradually. 
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0161 If the aforementioned operation of FIG. 12 is 
implemented in a 3D stereoscopic image, a 3D depth of each 
layer can be changed to correspond to enlargement and 
reduction of the layer. 
0162 Next, a scroll of a layer stack unit will be described 
with reference to FIG. 13. 
0163 FIG. 13 illustrates an example of a scroll type of a 
layer stack unit according to one embodiment of the present 
invention. 
0164. In FIG. 13, it is assumed that three layer stacks 
from stack 1 to stack 3 are arranged in a horizontal direction 
to adjoin one another, and each layer stack includes three 
layers. 
0.165. When the stack 2 is displayed in the spread mode 
as illustrated in (a) of FIG. 13, as the user applies a flicking 
touch input in a right direction, the Stack 1 can be displayed 
on the touch screen as illustrated in (b) of FIG. 13. By 
contrast, if the user applies a flicking touch input in a left 
direction in the state of (a) of FIG. 13, the stack 3 can be 
displayed on the touch screen. 
0166 Generation and Deletion of Layer 
0167 Hereinafter, a method of adding and deleting a 
layer to and from a layer Stack when the corresponding layer 
stack is displayed in the spread mode will be described. 
0168 First of all, a method of adding a layer will be 
described with reference to FIG. 14. 
0169 FIG. 14 illustrates an example of a method of 
adding a layer in the spread mode according to one embodi 
ment of the present invention. 
0170 It is assumed that a layer stack, which includes 
three layers 1410 to 1430, is displayed in the spread mode 
as illustrated in (a) and (b) of FIG. 14, and a layer stack, 
which includes two layers 1410 and 1420, is displayed in the 
spread mode as illustrated in (c) and (d) of FIG. 14. 
0171 First of all, referring to (a) of FIG. 14, the user can 
apply a drag input in a downward direction to enter the 
spread mode. At this time, if a drag distance reaches a certain 
distance or more, a touch Zone 1450 for adding a layer can 
be displayed on the lowest layer 1430 as illustrated in (b) of 
FIG. 14. The touch Zone 1450 may be semi-transparent, and 
may gradually become opaque in proportion to the time 
when a touch input is applied to the corresponding touch 
Zone. If the opaque level exceeds a predetermined range, a 
new layer may be generated in the touch Zone 1450. If the 
touch input is released before the opaque level exceeds a 
predetermined range, generation of the layer may be omit 
ted. 
0172. The touch Zone for generating a layer may be 
provided in an opaque form 1460 as illustrated in (c) of FIG. 
14, or may always be displayed without being deleted, as 
illustrated in (d) of FIG. 14, even after a new layer is 
generated. 
0173. In addition to the method of FIG. 14, a layer may 
be added through a general procedure of paging a menu. 
0.174 Next, a method of deleting a layer will be described 
with reference to FIG. 15. 
(0175 FIG. 15 illustrates an example of a method of 
deleting a layer in the spread mode according to one 
embodiment of the present invention. 
(0176 Referring to (a) of FIG. 15, a layer stack, which 
includes three layers 1510 to 1530, is displayed in the spread 
mode, wherein type icon for deleting a layer is displayed in 
one corner of each layer. The icon for deleting a layer may 
always be displayed in the spread mode, or may be displayed 
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depending on a predetermined menu manipulation. At this 
time, as the user touches the icon for deleting the first layer 
1510 and the second layer 1520, the corresponding layers 
are deleted in due order as illustrated in (b) of FIG. 15, and 
then the third layer 1530 may only be displayed. 
(0177 Movement of Object in Layer/Stack Unit 
0.178 Hereinafter, a method of moving an object existing 
on a random layer to another layer will be described with 
reference to FIG. 16. In this case, the object occupies a 
predetermined area on the layer, and includes objects such as 
icon of which arrangement can be changed, widget, gadget, 
shortcut, and application execution screen. 
(0179 FIG. 16 illustrates an example of a method of 
moving an object between layers in the spread mode accord 
ing to one embodiment of the present invention. 
0180 Referring to (a) of FIG. 16, a layer stack, which 
includes three layers 1610 to 1630, is displayed in the spread 
mode. At this time, in order to move an icon 1650, which is 
arranged in the highest layer 1610, to the second layer 1620, 
the user can select the corresponding icon 1650. Although 
the icon may be selected by a long touch input, this is 
exemplary. It is to be understood that the icon may be 
selected by another touch input. 
0181. If the icon 1650 is selected, the selected icon moves 
along a touch point until the touch is released. When the icon 
is located on the second layer 1620 as illustrated in (b) of 
FIG. 16, if the touch input is released, the corresponding 
icon 1650 may automatically be arranged in an empty space 
of the second layer 1620, or may be arranged at a point 
closest to the point where the touch is released. In this case, 
when the icon is moved, the layers except for the layer where 
the icon is currently located may be displayed opaquely for 
the user's visual comfort. 
0182 Next, a method of moving an object in a stack unit 
will be described with reference to FIG. 17. 
0183 FIG. 17 illustrates an example of a method of 
moving an object between Stacks in the spread mode accord 
ing to one embodiment of the present invention. 
0.184 Referring to (a) of FIG. 17, three layer stacks, each 
of which includes three layers, are arranged in a horizontal 
direction to adjoin one another, and the center layer stack is 
displayed in the spread mode. At this time, the user can 
select an icon 1710 located in the highest layer of the center 
layer stack, move the selected icon 1710 to the right corner 
as illustrated in (b) of FIG. 17, and maintain the touch state 
for a constant time. 
0185. As a result, the right stack is scrolled as illustrated 
in (c) of FIG. 17 and then displayed on the touch screen in 
the spread mode. In a state that the right stack is displayed, 
after moving the icon 1710 to the second layer 1730, the user 
can move the icon 1710 to the second layer of the right layer 
stack by releasing the touch. 
0186. Use of Application of Spread Mode 
0187. Hereinafter, detailed examples that the aforemen 
tioned spread mode is applied to various applications will be 
described. 
0188 FIG. 18 illustrates an example of the spread mode 
applied to an email application in accordance with one 
embodiment of the present invention. 
(0189 In FIG. 18, it is assumed that a user interface of a 
multi-layered structure is applied to an email application, 
which includes one layer stack, and list items such as receive 
mail box and send mail box are displayed separately in one 
layer. 
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(0190. When a layer 1810 provided with inbox is dis 
played on the touch screen as the highest layer as illustrated 
in (a) of FIG. 18, if a drag touch is input in a downward 
direction to enter the spread mode, a layer 1820 of outbox 
and a layer 1830 of sent item can be displayed together in the 
spread mode as illustrated in (b) of FIG. 18. 
0191 FIG. 19 illustrates an example of the spread mode 
applied to a web browser application in accordance with one 
embodiment of the present invention. 
0192 In FIG. 19, it is assumed that a user interface of a 
multi-layered structure is applied to a web browser appli 
cation, which includes one layer Stack, and each web page 
is displayed separately in one layer. 
(0193 When a layer 1910 provided with a web page, 
which is currently browsed, is displayed on the touch screen 
as the highest layer as illustrated in (a) of FIG. 19, if a drag 
touch is input in a downward direction to enter the spread 
mode, web pages, which are previously browsed, are dis 
played in the spread mode in the form of lower layers 1920 
to 1940 as illustrated in (b) of FIG. 19. At this time, the 
arrangement order of each layer can follow the time order. 
In other words, the layers corresponding to the web page 
previously browsed can be arranged in the order from the 
higher layers to the lower layers. 
0194 At this time, if the user touches the fourth layer 
1940 or drags the third layer 1930 in a downward direction, 
the fourth layer 1940 can be displayed as the entire screen 
as illustrated in (c) of FIG. 19. 
(0195 Alternatively, when the fourth layer 1940 is dis 
played as the entire screen, its higher layers 1920 and 1930 
may be arranged below the touch screen at a predetermined 
size as illustrated in (d) of FIG. 19. At this time, if the layer 
arranged below the touch screen is selected again by the 
user, the selected layer can be displayed as the entire screen. 
0.196 FIG. 20 illustrates another example of the spread 
mode applied to a web browser application in accordance 
with one embodiment of the present invention. 
0197) The same assumption as that of FIG. 19 is applied 

to FIG. 20. If a plurality of web browsers are executed in 
multi-tasking, a web browser additionally executed (for 
example, browsed by a new window) can be arranged by 
being connected with the existing web browser stack in a 
horizontal direction in the form a layer stack. 
(0198 Referring to (a) of FIG. 20 under the aforemen 
tioned assumption, two web browsers are executed at the 
same time, whereby layer stacks 2010 and 2020 are gener 
ated per web browser and arranged to adjoin each other in 
a horizontal direction. At this time, the left layer stack 2010 
is displayed on the touch screen in the spread mode. If the 
user inputs a flicking touch in a left direction to browse a 
web page displayed in the right layer stack, the right layer 
stack 2020 is displayed by being scrolled to the left side as 
illustrated in (b) of FIG. 20. 
(0199 End of Spread Mode (Return to General Mode) 
0200 Hereinafter, a method of returning from the afore 
mentioned spread mode to a general mode will be described. 
0201 FIG. 21 illustrates an example of a method of 
ending the spread mode according to one embodiment of the 
present invention. 
0202 Referring to (a) of FIG. 21, a layer stack, which 
includes three layers 2110 to 2130, is displayed in the spread 
mode. At this time, the user can end the spread mode through 
a touch input opposite to a touch input for initiating the 
spread mode on the touch screen. For example, if this spread 
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mode is initiated by inputting a drag touch in a downward 
direction as illustrated in (a) of FIG. 6 and the user inputs the 
drag touch on the touch screen in an upward direction, the 
spread mode can be ended as illustrated in (b) of FIG. 21. 
0203. In the mean time, a vertical touch is used for scroll 
in the spread mode in which layers are arranged on the same 
plane in a vertical direction as illustrated in FIG. 8. Accord 
ingly, in this spread mode, another ending method is 
required. This will be described with reference to FIG. 22. 
0204 FIG. 22 illustrates another example of a method of 
ending the spread mode according to one embodiment of the 
present invention. 
0205 The same assumption as that of FIG. 8 is applied to 
FIG. 22, and it is assumed that (a) of FIG. 22 corresponds 
to the status subsequent to (c) of FIG. 8. Referring to (a) of 
FIG. 22, the user touches Zones corresponding to different 
layers 2210 and 2220 with two fingers. Afterwards, as the 
user makes the interval between the two fingers (touch 
points) narrow as illustrated in (b) of FIG. 22 while main 
taining the touch state, the spread mode can be ended as 
illustrated in (c) of FIG. 22. 
0206. In addition, the spread mode may be ended and the 
general mode may be displayed by manipulation of a general 
menu or a specific hardware key button (for example, home 
key). 
0207. In the mean time, in the aforementioned embodi 
ments, the object arranged in the layer may occupy two or 
more layers continuously. An example of the object includes 
a stereoscopic map object. In more detail, a plane map may 
be displayed in the lower layer, and a stereoscopic building 
may be displayed in the higher layer. 
0208 Another example of the object includes an object, 
Such as a file download icon, which changes and displays a 
layer depending on the ongoing status. In more detail, in a 
state that the icon is arranged in the lowest layer when 
downloading starts, the icon gradually moves to the higher 
layer as downloading is ongoing, whereby the icon can be 
arranged in the highest layer if downloading is finished. 
0209. Also, according to one embodiment of the present 
invention, the aforementioned method can be implemented 
as a code, which can be read by a processor, in a medium 
where a program is recorded. Examples of the medium 
include ROM, RAM, CD-ROM, magnetic tape, floppy disk, 
optical data memory, carrier wave (for example, transmis 
sion through Internet). 
0210. The aforementioned mobile terminal is not 
restricted by the configuration and method of the aforemen 
tioned embodiments. All or some of the aforementioned 
embodiments in combination can be configured selectively, 
whereby various modifications can be made in the embodi 
mentS. 

0211. It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
present invention without departing from the spirit or scope 
of the inventions. Thus, it is intended that the present 
invention covers the modifications and variations of this 
invention provided they come within the scope of the 
appended claims and their equivalents. 
What is claimed is: 

1. A mobile terminal comprising: 
a touch screen configured to display a user interface of a 

multi-layered structure, the user interface including at 
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least one layer stack having a plurality of layers, 
wherein the at least one layer stack includes a first layer 
stack; 

a command input unit configured to receive a command 
from a user; and 

a controller configured to display a first layer of a first 
plurality of layers in the first layer stack on a first Zone 
of the touch screen, to display the first plurality of 
layers in a spread mode in response to a first command 
to enter the spread mode received through the com 
mand input unit, to change a location of the first layer 
on the touch screen in the spread mode to a second Zone 
of the touch screen and to display the first plurality 
layers of the first layer stack except for the first layer on 
a third Zone of the touch screen, 

wherein the third Zone is generated in response to the 
changed location of the first layer, 

the first plurality of layers including the first layer are 
spaced apart from each other at a spacing interval 
corresponding to the first command, and 

the first plurality of layers are arranged on a virtual 
stereoscopic space with predetermined three-dimen 
sional (3D) depths in a stacked form. 
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