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(57) ABSTRACT

An electronic device is disclosed. The electronic device
according to the present invention comprises: a housing
elongated to be long; a tip coupled to one end of the housing;
a motion sensor located at at least one side of the housing;
and a control unit for operating in a first mode of recording,
in a memory, content corresponding to a motion of the tip or
the housing on the basis of a user’s operation acquired
through the motion sensor and/or a second mode of per-
forming a specific function on the basis of a user’s operation,
wherein mode switching between the first mode and the
second mode is performed when the user’s operation
acquired through the motion sensor corresponds to a preset
operation.
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[FIG. 1]
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[FIG. 2]
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[FIG. 3]
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[FIG. 4]
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[FIG. 6]
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[FIG. 8]
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[FIG. 9]
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[FIG. 10]
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[FIG. 12]
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[FIG. 13]
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[FIG. 14]
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[FIG. 17]
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[FIG. 21]
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[FIG. 25]
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[FIG. 27]
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[FIG. 31]
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[FIG. 33]
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[FIG. 34]
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[FIG. 35]
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[FIG. 36]
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[FIG. 37]
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[FIG. 39]
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[FIG. 40]
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[FIG. 41]
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[FIG. 42]
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[FIG. 43]
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[FIG. 44]
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[FIG. 45]
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[FIG. 46]
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[FIG. 47]
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[FIG. 48]
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[FIG. 49]
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[FIG. 50]
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[FIG. 51]
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[FIG. 52]
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[FIG. 53]
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[FIG. 54]
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[FIG. 55]
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[FIG. 57]
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ELECTRONIC DEVICE
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an electronic
device capable of operating in different modes depending on
user manipulation performed thereon.

Related Art

[0002] Electronic devices can be divided into a mobile
type and a fixed type according to mobility. Mobile elec-
tronic devices can be divided into a portable electronic
device and a stationary type electronic device according to
user portability.

[0003] Electronic devices are diversified. For example,
electronic devices are divided into conventional types such
as a bar type and wearable types which can be used in
various situations.

[0004] Recently, research on electronic devices taking the
forms of existing objects is in progress in order to provide
analog sensibility.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to solve the
aforementioned problem and other problems. Another object
of the present invention is to provide an electronic device
capable of recording motion.

[0006] Yet another object of the present invention is to
provide an electronic device capable of being controlled
according to motion.

[0007] Still another object of the present invention is to
provide an electronic device capable of switching modes
according to a specific operation.

[0008] Further another object of the present invention is to
provide an electronic device capable of switching modes
according to a switch.

[0009] Another object of the present invention is to pro-
vide an electronic device capable of extending a display.
[0010] Yet another object of the present invention is to
provide an electronic device including a roll type display.
[0011] According to an aspect of the present invention to
accomplish the above objects or other objects, there is
provided an electronic device including: a housing elongated
to extend; a tip coupled to one end of the housing; a motion
sensor located at at least one side of the housing; and a
controller configured to operate in at least one of a first mode
of recording, in a memory, content corresponding to a
motion of the tip or the housing on the basis of an operation
of a user, acquired through the motion sensor, and a second
mode of performing a specific function on the basis of an
operation of the user, and perform mode switching between
the first mode and the second mode when the operation of
the user acquired through the motion sensor corresponds to
a preset operation.

[0012] According to another aspect of the present inven-
tion, a specific function corresponding to a motion of the tip
or the housing may be executed on the basis of the operation
of the user acquired through the motion sensor in the second
mode.

[0013] According to another aspect of the present inven-
tion, the motion sensor may include an eye-tracking sensor,
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wherein the controller performs the mode switching when a
preset gaze of the user is sensed through the eye-tracking
sensor.

[0014] According to another aspect of the present inven-
tion, the motion sensor may include at least one of a gyro
sensor and an acceleration sensor, wherein the controller
performs the mode switching when a preset operation is
sensed through at least one of the gyro sensor and the
acceleration sensor.

[0015] According to another aspect of the present inven-
tion, the preset operation may include at least one of a
horizontal state, a vertical state, rotation and shaking of the
housing.

[0016] According to another aspect of the present inven-
tion, the motion sensor may include a finger scan sensor
located in proximity to the tip, wherein the controller
performs the mode switching when a preset user’s finger-
print is recognized through the finger scan sensor.

[0017] According to another aspect of the present inven-
tion, the motion sensor may include a pressure sensor
contacting the tip, wherein the controller performs the mode
switching on the basis of a user’s operation of applying a
force to the tip.

[0018] According to another aspect of the present inven-
tion, content corresponding to a trajectory according to a
motion of the tip may be stored in the memory on the basis
of the operation of the user acquired through the motion
sensor in the first mode.

[0019] According to another aspect of the present inven-
tion, the specific function of the second mode may activate
one of functions in a group including a plurality of functions.
[0020] According to another aspect of the present inven-
tion, the plurality of functions may include at least one of
calling, message transmission/reception, contact display,
alarm, playback, recording, and e-mail transmission/recep-
tion functions.

[0021] According to another aspect of the present inven-
tion, the controller may perform the mode switching when
the preset operation is maintained for a preset time or longer.
[0022] According to another aspect of the present inven-
tion, the electronic device may further include a nib com-
bined with the tip and providing ink when contacting other
objects.

[0023] According to another aspect of the present inven-
tion, the electronic device may further include a wireless
communication unit configured to transmit/receive content
stored in the memory to/from at least one other device.
[0024] According to another aspect of the present inven-
tion, the housing may have a cylindrical shape,

[0025] and the electronic device may further include a
display surrounding the outer surface of the housing.
[0026] According to another aspect of the present inven-
tion, when the user rotates the housing using the direction in
which the housing is elongated to extend as a shaft, the
controller may scroll content displayed on the display.
[0027] According to another aspect of the present inven-
tion, the motion sensor may include an optical sensor for
measuring a motion or a trajectory of the tip through a laser,
wherein the controller stores content corresponding to the
motion or trajectory of the tip in the memory.

[0028] According to another aspect of the present inven-
tion, the electronic device may further include a display
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provided to the outer surface of the housing, wherein the
controller activates the display upon switching to the second
mode.

[0029] According to another aspect of the present inven-
tion, the electronic device may further include: a pin fixed to
one side of the housing; and a display provided to the front
side of the pin.

[0030] According to another aspect of the present inven-
tion, the electronic device may further include a switch
provided to the outer surface of the housing, wherein the
controller performs the mode switching when the user
operates the switch.

[0031] According to another aspect of the present inven-
tion, the housing may have a triangular cross section, the
motion sensor may include at least one of a gyro sensor, an
acceleration sensor and an angular acceleration sensor, and
the electronic device may further include a plurality of
displays provided to the outer surface of the housing,
wherein the controller activates at least one of the plurality
of displays depending on a user’s housing gripping state
acquired through the motion sensor.

Advantageous Effects

[0032] The electronic device according to the present
invention has the following advantages.

[0033] According to at least one embodiment of the pres-
ent invention, it is possible to provide an electronic device
capable of recording motion.

[0034] According to at least one embodiment of the pres-
ent invention, it is possible to provide an electronic device
capable of being controlled according to motion.

[0035] According to at least one embodiment of the pres-
ent invention, it is possible to provide an electronic device
capable of switching modes according to a specific opera-
tion.

[0036] According to at least one embodiment of the pres-
ent invention, it is possible to provide an electronic device
capable of switching modes according to a switch.

[0037] According to at least one embodiment of the pres-
ent invention, it is possible to provide an electronic device
capable of extending a display.

[0038] According to at least one embodiment of the pres-
ent invention, it is possible to provide an electronic device
including a roll type display.

[0039] The above and other aspects of the present inven-
tion will be described in detail through preferred embodi-
ments with reference to the accompanying drawings so that
the present invention can be easily understood and realized
by those skilled in the art. Modifications to the preferred
embodiment will be readily apparent to those of ordinary
skill in the art, and the disclosure set forth herein may be
applied to other embodiments and applications without
departing from the spirit and scope of the present invention
and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] FIG. 1 illustrates an electronic device according to
some embodiments of the present invention.

[0041] FIG. 2 illustrates electronic elements of the elec-
tronic device according to some embodiments of the present
invention.

[0042] FIG. 3 illustrates a pin according to some embodi-
ments of the present invention.
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[0043] FIGS. 4 to 6 illustrate housings according to other
embodiments of the present invention.

[0044] FIGS. 7 and 8 illustrate tips according to some
embodiments of the present invention.

[0045] FIG. 9 illustrates an optical sensor according to
some embodiments of the present invention.

[0046] FIGS. 10 and 11 illustrate modes of the electronic
device according to some embodiments of the present inven-
tion.

[0047] FIG. 12 illustrates an electronic device tip accord-
ing to other embodiments of the present invention.

[0048] FIGS. 13 and 14 illustrate operations of the elec-
tronic device according to some embodiments of the present
invention.

[0049] FIG. 15 is a block diagram for describing an
electronic device related to the present invention.

[0050] FIG. 16 is a flowchart illustrating an operation of
the electronic device according to some embodiments of the
present invention.

[0051] FIG. 17 is a flowchart illustrating a first mode
operation of the electronic device according to some
embodiments of the present invention in detail.

[0052] FIG. 18 is a flowchart illustrating a second mode
operation of the electronic device according to some
embodiments of the present invention in detail.

[0053] FIG. 19 illustrates operation modes of the elec-
tronic device of FIG. 16.

[0054] FIGS. 20 and 21 illustrate an operation of the
electronic device according to some embodiments of the
present invention.

[0055] FIGS. 22 to 28 illustrate another example of the
operation of the electronic device according to some
embodiments of the present invention.

[0056] FIGS. 29 and 30 illustrate an example of a switch
according to some embodiments of the present invention.
[0057] FIGS. 31 to 39 illustrate other examples of a switch
according to some embodiments of the present invention.
[0058] FIG. 40 illustrates an example of a display accord-
ing to some embodiments of the present invention.

[0059] FIGS. 41 and 42 illustrate other examples of the
display according to some embodiments of the present
invention.

[0060] FIG. 43 illustrates an example of the cross section
of'the display according to some embodiments of the present
invention.

[0061] FIGS. 44 to 46 illustrate another example of the
display according to some embodiments of the present
invention.

[0062] FIGS. 47 and 48 illustrate an example of the
electronic device according to some embodiments of the
present invention.

[0063] FIG. 49 is an exploded diagram of the display
according to some embodiments of the present invention.
[0064] FIG. 50 illustrates an example of the inside of a
housing according to some embodiments of the present
invention.

[0065] FIGS. 51 to 59 illustrate other examples of opera-
tion of the electronic device according to some embodiments
of the present invention.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0066] Description will now be given in detail according
to exemplary embodiments disclosed herein, with reference
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to the accompanying drawings. For the sake of brief descrip-
tion with reference to the drawings, the same or equivalent
components may be provided with the same reference
numbers, and description thereof will not be repeated. In
general, a suffix such as “module” or “unit” may be used to
refer to elements or components. Use of such a suffix herein
is merely intended to facilitate description of the specifica-
tion, and the suffix itself is not intended to give any special
meaning or function. In the present disclosure, that which is
well-known to one of ordinary skill in the relevant art has
generally been omitted for the sake of brevity. The accom-
panying drawings are used to help easily understand various
technical features and it should be understood that the
embodiments presented herein are not limited by the accom-
panying drawings. As such, the present disclosure should be
construed to extend to any alterations, equivalents and
substitutes in addition to those which are particularly set out
in the accompanying drawings.

[0067] It will be understood that although the terms first,
second, etc. may be used herein to describe various ele-
ments, these elements should not be limited by these terms.
These terms are generally only used to distinguish one
element from another.

[0068] It will be understood that when an element is
referred to as being “connected to” another element, the
element can be connected with the other element or inter-
vening elements may also be present. In contrast, when an
element is referred to as being “directly connected to”
another element, there are no intervening elements present.

[0069] A singular representation may include a plural
representation unless it represents a definitely different
meaning from the context.

[0070] Terms such as “include” and “has” are used herein
and should be understood that they are intended to indicate
the existence of several components, functions or steps,
disclosed in the specification, and it is also understood that
greater or fewer components, functions, or steps may like-
wise be utilized.

[0071] Electronic devices presented herein may be imple-
mented using a variety of different types of terminals.
Examples of such terminals include cellular phones, smart-
phones, user equipment, laptop computers, digital broadcast
terminals, personal digital assistants (PDAs), portable mul-
timedia players (PMPs), navigators, portable computers
(PCs), slate PCs, tablet PCs, ultra-books, wearable devices
(for example, smart watches, smart glasses, head mounted
displays (HMDs)), and the like.

[0072] By way of non-limiting example only, further
description will be made with reference to particular types of
electronic devices. However, such teachings apply equally
to other types of terminals, such as those types noted above.
In addition, these teachings may also be applied to stationary
terminals such as digital TVs, desktop computers, digital
signage and the like.

[0073] A description will be given of embodiments related
to a control method which can be implemented in the
aforementioned electronic devices with reference to the
attached drawings. Those skilled in the art will appreciate
that the present invention may be carried out in other specific
ways than those set forth herein without departing from the
spirit and essential characteristics of the present invention.
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[0074] It should be understood that implementing all of
the components illustrated in FIGS. 1 to 15 is not a require-
ment, and that greater or fewer components may alterna-
tively be implemented.

[0075] FIG. 1 illustrates an electronic device according to
some embodiments of the present invention.

[0076] An electronic device 100 may include a housing
101, a tip 102, a sensor 103, a microphone 104, a clip 105,
a sensor 106, a speaker 107 and a cap 108. More specifically,
the housing 101 may take an elongated shape. The housing
101 may be for gripping convenience of a user. For example,
the housing 101 may have an elongated cylinder shape.
[0077] One end of the tip 102 may be sharp. The other end
of'the tip 102 may be combined with one end of the housing
101. The tip 102 may be combined with one end of the
housing 102 such that the user can grip the housing 102 and
write with the tip 102. The tip 102 may be made of a flexible
material or a rigid material. The tip 102 may include a
pressure sensor 149 therein, which will be described later.
[0078] The sensors 103 and 106 may be provided to the
outer face of the housing 101. The sensors 103 and 106 may
include a sensor for sensing whether the user grips the
housing, a sensor for recognizing a fingerprint of the user, a
sensor for recognizing a retina of the user and a camera
module including an image sensor. In addition, the sensors
may be provided on buttons. The user can push the sensors
with a finger to execute functions assigned thereto. A sensor
may be configured to execute a function of an input device
of another electronic device such as a mouse by using the
aforementioned pressure sensor of the tip 102 and a button.
Functions of sensors can be configured in various manners
as necessary.

[0079] The microphone may be included in the housing
101 and a microphone hole 104 may be formed in the
housing 101. The speaker may be included in the housing
101 and a speaker hole 107 may be formed in the housing
101. A recording function, a multimedia function, a voice
transmission/reception function, and the like can be imple-
mented according to a selective or integrated configuration
of the microphone and the speaker.

[0080] The clip 105 may be combined with one side of the
housing 101 or integrated with the housing 101. The cap 108
may be combined with the end of the housing 101 opposite
the side combined with the top 102. The cap 108 may be a
cover of an opening of the housing 101 or a button and may
include a pressure sensor. The function of the cap 108 may
be configured in various manners as necessary.

[0081] FIG. 2 illustrates electronic elements of the elec-
tronic device according to some embodiments of the present
invention. The electronic elements may include a PCB 99, a
gyro sensor 143, an acceleration sensor 144, an angular
acceleration sensor 145, a finger scan sensor 146, an eye-
tracking sensor 147, and a pressure sensor 149.

[0082] More specifically, components of the electronic
device which will be described with reference to FIG. 15
may be mounted on the PCB 99 or an FPCB 98. A connector
97 may be mounted on the PCB 99. The connector 97 can
be electrically connected to an external terminal 96. The
connector 97 and the external terminal 96 may be data
transfer lines or wires for supplying power.

[0083] The gyro sensor 143 may be an element which
measures repulsive power generated when an object includ-
ing a gyroscope rotates and converts the repulsive power
into an electrical signal. The gyro sensor measures motion of
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an object in an inertial coordinate system to sense a moving
distance and direction and can recognize a path of the object
in three-dimensional space. For example, the gyro sensor
143 may be a MEMS gyro sensor.

[0084] The acceleration sensor 144 can sense intensity of
acceleration or impact of a moving object. The acceleration
sensor 144 measures motion of an object in the inertial
coordinate system and can recognize a path of the object.
For example, the acceleration sensor 144 may be a MEMS
acceleration sensor.

[0085] Forexample, if an object moves in two dimensions,
one gyro sensor 143 and two acceleration sensors 144 are
needed. If an object moves in three dimensions, as another
example, three gyro sensors 143 and three acceleration
sensors 144 are needed.

[0086] The angular acceleration sensor 145 may be a gyro
sensor which senses rotational motion of an object in the
inertial coordinate system. The angular acceleration sensor
145 may be integrated with the gyro sensor 143 and the
acceleration sensor 144 to improve sensor sensitivity.
[0087] The finger scan sensor 146 can recognize a user by
acquiring a digital image of a fingerprint of the user. For
example, optical, ultrasonic, and capacitive finger scan sen-
sors may be used.

[0088] The eye-tracking sensor 147 can sense a user’s eye
and recognize the position of a user’s gaze by tracking
motion of a retina. The pressure sensor 149 can convert a
force applied thereto into an electrical signal to measure the
magnitude of the force.

[0089] FIG. 3 illustrates a pin according to some embodi-
ments of the present invention. The pin 105 may include a
holder 105a, a display module 151, a cover 1056 and a
window 105c.

[0090] The holder 105a may be combined with one side of
the housing 101 in such a manner that one side of the
housing 101 is inserted into the holder 1054 or may be
integrated with the housing 101. The holder 1054 may
elastically move with respect to the housing 101. The holder
105a¢ may include a groove 1052 in which the display
module 151 is mounted.

[0091] The display module 151 may include a PCB 1515
and a display panel 151a. The PCB 1515 may have elec-
tronic elements for controlling the display panel 151a
mounted thereon. The display panel 151a may be clectri-
cally connected to the PCB 15156 to display predetermined
information. The display module 151 may be a flexible
display adapted to elastic motion of the holder 105a.
[0092] The cover 10556 may be combined with the holder
105a to fix the display module 151 when the display module
151 is mounted in the groove 105/ of the holder 105a. The
cover 1056 may have an opening 105p at a position corre-
sponding to the display module 151. The window 105¢ may
be combined with the opening 105p to protect the display.
The window 105¢ may include a touch window for the
purpose of input in addition to display protection.

[0093] FIG. 4 illustrates a housing according to other
embodiments of the present invention.

[0094] The housing 101 may be elongated and have a
triangular cross section. When the housing 101 has a trian-
gular cross section, gripping convenience of the user can be
improved and rolling of the electronic device 100 can be
prevented. The display 151 may be provided to the outer
face of the housing 101. Here, a plurality of displays 151
may be provided. For example, a plurality of displays 151
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may be respectively provided to outer faces of the housing
101 having the triangular cross sections. There may be a
display 151 that the user can see and a display 151 that the
user cannot see when the user grips the housing 101 having
the triangular cross section. Here, at least one of the gyro
sensor 143, the acceleration sensor and the angular accel-
eration sensor 145 can detect a grip state of the user. In
addition, the display 151 that the user is looking at can be
activated. The display 151 that the user cannot see can enter
a power-saving mode. The components described with ref-
erence to FIGS. 1 to 3 can be included in the housing.
[0095] FIG. 5 illustrates a housing according to other
embodiments of the present invention.

[0096] The housing 101 may be elongated and have a
rectangular cross section. When the housing 101 has a
rectangular cross section, the area (which can include the
area of the display) of one face of the housing 101 can be
widened and rolling of the electronic device 100 can be
prevented. The display 151 may be provided to a wider outer
face of the housing 101. The components described with
reference to FIGS. 1 to 3 can be included in the housing.
[0097] FIG. 6 illustrates a housing according to other
embodiments of the present invention.

[0098] The housing 101 may be elongated and have a
circular cross section. When the housing 101 has a circular
cross section, user convenience can be provided such that
the user does not consider directivity of the housing 101. The
display 151 may be provided to surround at least part of the
outer surface of the housing 101. Accordingly, a display with
a wider area can be provided. Furthermore, a display with an
infinite area may be provided in such a manner that infor-
mation displayed on the display is scrolled as the cylindrical
display rotates. The components described with reference to
FIGS. 1 to 3 can be included in the housing.

[0099] FIG. 7 illustrates a tip according to some embodi-
ments of the present invention.

[0100] One side of the tip 102 is combined with the
housing 101 and the other side may have a narrower cross
section than the one side thereof. This means that the tip 102
tapers from the housing 101. The end of the tip 102 may be
rounded. The tip 102 may be made of an elastic material.
The tip 102 may be made of a rigid material. A predeter-
mined displacement or deformation may occur in the tip 102
according to force applied thereto. Such displacement or
deformation may be sensed by the pressure sensor 149. The
pressure sensor 149 may be mounted inside of the housing
101 to contact one end of the tip 102.

[0101] FIG. 8 illustrates a tip according to other embodi-
ments of the present invention.

[0102] The tip 102 may be formed as multi-stage protru-
sions. An optical sensor 148 may be provided to one side of
the tip 102. The optical sensor 148 can sense a motion (or
trajectory) of the tip. The optical sensor 148 can emit a laser
to the tip and measure the laser reflected from the surface of
the tip to track a motion of the tip 102. Accordingly, the
electronic device is not limited to write on any surface or any
attributes of writing area.

[0103] FIG. 9 illustrates an optical sensor according to
some embodiments of the present invention.

[0104] The optical sensor 148 can emit a laser. The
emitted laser can be reflected from a writing surface. Some
light may be deviated from the range of the optical sensor
148 and some light may be measured within the range of the
optical sensor 148 depending on the writing surface. For
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example, the optical sensor 148 can have specifications of a
resolution of 2000 dpi, a motion velocity of 0 to 1000
mm/sec, optical power of 0.3 mW and a wavelength of 850
nm.

[0105] FIG. 10 illustrates an electronic device mode
according to some embodiments of the present invention.
[0106] The electronic device mode illustrated in FIG. 10
may be a writing mode. When the user grips the electronic
device 100 and writes, the tip 102 is moved (or follows a
trajectory) according to user’s intention and the optical
sensor 148 measures such motion or trajectory and transmits
a signal corresponding to the measurement result to a
controller 180. The controller 180 may process the signal
transmitted from the optical sensor 148 and store the pro-
cessed signal in a memory 170. For example, when the user
writes (RA) a character WC corresponding to the letter “a”,
the optical sensor 148 measures the motion of the tip 102
and the controller 180 can process a signal output from the
optical sensor 148 and store information RC of character “a”
in the memory 170.

[0107] FIG. 11 illustrates an electronic device mode
according to other embodiments of the present invention.
[0108] The electronic device mode illustrated in FIG. 11
may be a writing mode. When the user grips the electronic
device 100 and writes, the tip 102 is moved (or follows a
trajectory) according to user’s intention and a sensor module
measures such motion or trajectory and transmits a signal
corresponding to the measurement result to the controller
180. The sensor module may include the gyro sensor 143,
the acceleration sensor 144 or the angular acceleration
sensor 145. The position of the sensor module may be close
to the tip 102 or separated from the tip 102. The position of
the sensor module is not limited as long as measurement
sensitivity is secured. The controller 180 can process the
signal transmitted from the sensor module and store the
processed signal in the memory 170. For example, when the
user writes a character WC corresponding to the letter “a”,
the sensor module measures the motion of the tip 102 and
the controller 180 can process a signal output from the
sensor module and store information RC of character “a” in
the memory 170. Here, the sensor module may measure a
motion or a trajectory of the housing 101 and transmit a
signal corresponding to the measurement result to the con-
troller 180.

[0109] FIG. 12 illustrates a tip of the electronic device
according to other embodiments of the present invention.
[0110] The electronic device 100 may include a nib 102r.
The nib 1027 may be refill ink for ballpoint pens, a water-
based or oil-based pen, a lead, electronic ink, or the like. The
tip 102 may include a fastening hole 102/ for combining the
nib 1027 therewith. The fastening hole 102/ may be formed
in the tip 102 or formed in the tip 102 and the housing 101.
The optical sensor 148 may be positioned near the nib 102~.
Accordingly, the user can write a note, and the note can be
digitalized and stored. For example, when the user attends a
lecture, the user can write the contents of the lecture and the
written contents can be stored as digital text. In addition, the
written contents may be transmitted to another electronic
device simultaneously with writing. When the user delivers
a lecture as another example, the user can write the contents
of the lecture simultaneously with lecture and the written
contents can be stored as digital text and transmitted to
attendees. Accordingly, users can concentrate on the lecture
without the need to write down the contents of the lecture.
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[0111] FIG. 13 illustrates an operation of the electronic
device according to some embodiments of the present inven-
tion.

[0112] As shown, the electronic device 100 according to
an embodiment of the present invention may perform a
communication function.

[0113] As illustrated in FIG. 13(a), the electronic device
100 can directly communicate with an access point (AP).
For example, the electronic device 100 can transmit data to
the AP using a wireless antenna embedded therein and
receive data from the AP. This feature differs from conven-
tional devices subordinate to another terminal owned by a
user.

[0114] As illustrated in FIG. 13(5), the electronic device
100 communicating with the AP can transmit data to another
electronic device 200. For example, the electronic device
100 can relay data to the electronic device 200 paired
therewith.

[0115] FIG. 14 illustrates an operation of the electronic
device according to some embodiments of the present inven-
tion.

[0116] As shown, the electronic device 100 according to
an embodiment of the present invention can store and/or
transmit content WC in various manners.

[0117] As illustrated in FIG. 14(a), the user can generate
the content WC using the electronic device 100. For
example, the user can write letters using the electronic
device 100 in the form of a pen. The electronic device 100
can recognize the letters which is the content WC generated
by the user using an optical sensor and/or an acceleration
sensor.

[0118] The electronic device 100 may store the content
WC generated by the user in a text format and/or an image
format in the memory 170 included in the electronic device
100. That is, the controller 180 of the electronic device 100
can recognize the content WC generated by the user and
store the content WC in the text format such that the entire
storage capacity does not increase. When the content WC
cannot be easily recognized or the content WC is a picture,
the controller 180 may store the content WC in the image
format.

[0119] As illustrated in FIG. 14(5), the controller 180 may
synchronize the electronic device 100 with another device
200. During synchronization with the other device 200, the
controller 180 may transmit the content WC stored in the
memory 170. Synchronization with the other device 200 can
be performed when the electronic device 100 is in an idle
state.

[0120] The controller 180 may synchronize the content
WC stored in the memory 170 with an external server S and
transmit the content WC to the external server S.

[0121] The controller 180 may delete the content WC
synchronized with the other device 200 and/or the external
server S from the memory 170. That is, the controller 180
can delete synchronized data in order to free up space of the
memory 170.

[0122] FIG. 15 is a block diagram for describing the
electronic device related to the present invention.

[0123] The electronic device 100 may include a wireless
communication unit 110, an input unit 120, a sensing unit
140, an output unit 150, an interface 160, the memory 170,
the controller 180 and a power supply unit 190. The com-
ponents illustrated in FIG. 15 are not essential for imple-
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menting the electronic device and thus the electronic device
described in the specification may have greater or fewer
components.

[0124] More specifically, the wireless communication unit
110 among the aforementioned components may include one
or more modules which enable wireless communication
between the electronic device 100 and a wireless commu-
nication system, between the electronic device 100 and
another electronic device or between the electronic device
100 and an external device. In addition, the wireless com-
munication unit 110 may include one or more modules
which connect the electronic device 100 to one or more
networks.

[0125] The wireless communication unit 110 may include
at least one of a broadcast reception module 111, a mobile
communication module 112, a wireless Internet module 113,
a short-range communication module 114 and a position
information module 115.

[0126] The input unit 120 may include a camera 121 or an
image input unit for image signal input, a microphone 122
or an audio input unit for audio signal input, and a user input
unit 123 (e.g., a touch key, a mechanical key, etc.) through
which a user inputs information. Audio data or image data
collected by the input unit 120 may be analyzed and pro-
cessed into a control command of the user.

[0127] The sensing unit 140 may include one or more
sensors for sensing at least one of information in the
electronic device, information on surrounding environments
of the electronic device and user information. For example,
the sensing unit 140 may include at least one of a proximity
sensor 141, an illumination sensor 142, a touch sensor, an
acceleration sensor, a magnetic sensor, a G-sensor, a gyro-
scope sensor, a motion sensor, an RGB sensor, an infrared
(IR) sensor, a finger scan sensor, an ultrasonic sensor, an
optical sensor (e.g., the camera 121), the microphone 122, a
battery gauge, environment sensors (e.g., a barometer, a
hygrometer, a thermometer, a radioactive sensor, a heat
sensor, a gas sensor, etc.), the gyro sensor 143, the accel-
eration sensor 144, the angular acceleration sensor 145, the
finger scan sensor 146, the eye-tracking sensor 147 and the
operation sensor 148 which have been described with ref-
erence to FIG. 2. The electronic device disclosed in the
specification can combine information sensed by at least two
of these sensors and use the same.

[0128] The output unit 150 generates visual, auditory or
tactile output and may include at least one of a display unit
151, an audio output unit 152, a haptic module 153 and an
optical output unit 154. The display unit 151 may implement
a touchscreen by forming a layered structure with a touch
sensor or by being integrated with the touch sensor. Such a
touchscreen can serve as the user input unit which provides
an input interface between the electronic device 100 and the
user and, simultaneously, provide an output interface
between the electronic device 100 and the user.

[0129] The interface 160 serves as a path to various
external devices connected to the electronic device 100. The
interface 160 may include at least one of a wired/wireless
headset port, an external charger port, a wired/wireless data
port, a memory card port, a port for connecting a device
including an identification module, an audio input/output
(I/O) port, a video /O port and an earphone port. The
electronic device 100 can perform appropriate control
related to an external device connected thereto in response
to connection of the external device to the interface 160.
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[0130] The memory 170 stores data supporting various
functions of the electronic device 100. The memory 170 can
store various application programs (or applications)
executed in the electronic device 100, data and commands
for operation of the electronic device 100. At least part of
such application programs can be downloaded from an
external server through wireless communication. In addi-
tion, at least part of such application programs may have
been installed in the electronic device 100 when the elec-
tronic device 100 is delivered for basic functions (e.g., call
sending and receiving function, message sending and receiv-
ing functions) of the electronic device 100. The application
programs may be stored in the memory 170 and installed in
the electronic device 100 such that the application programs
can be executed by the controller 180 to perform operations
(or functions) of the electronic device.

[0131] The controller 180 controls the overall operation of
the electronic device 100 in addition to operations related to
the application programs. The controller 180 can process
signals, data, information and the like input or output
through the aforementioned components and execute the
application programs stored in the memory 170 to provide or
process information or functions suitable for the user.
[0132] In addition, the controller 180 may control at least
part of the components described with reference to FIG. 15
in order to execute the application programs stored in the
memory 170. Furthermore, the controller 180 may combine
at least two of the components included in the electronic
device 100 and operate the same in order to execute the
application programs.

[0133] The power supply unit 190 is provided with exter-
nal power and internal power under the control of the
controller 180 and supplies power to each component
included in the electronic device 100. The power supply unit
190 includes a battery and the battery may be an embedded
battery or a replaceable battery.

[0134] At least parts of the aforementioned components
may cooperatively operate in order to implement operations,
control or control methods of the electronic device accord-
ing to various embodiments which will be described below.
In addition, the operations, control or control methods of the
electronic device may be implemented in the electronic
device according to execution of at least one of the appli-
cation programs stored in the memory 170.

[0135] FIGS. 16 to 18 are flowcharts illustrating opera-
tions of the electronic device according to some embodi-
ments of the present invention.

[0136] As shown, the controller 180 of the electronic
device 100 according to some embodiments of the present
invention can operate in different operation modes on the
basis of the intentions of the user.

[0137] As illustrated in FIG. 16, the controller 180 may
perform step S10 of acquiring user manipulation applied to
the housing 101 or the tip 102.

[0138] The controller 180 may acquire user manipulation
applied to the housing 101 or the tip 102 through the sensing
unit 140. For example, the controller 180 can recognize a
mode that the user wants to enter when the user performs a
predetermined operation while gripping the housing 101.
[0139] The sensing unit 140 may be a combination of at
least one of the optical sensor 148, the gyro sensor 143, the
acceleration sensor 144 and the angular acceleration sensor
145.
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[0140] The controller 180 may perform step S20 of select-
ing an operation mode according to user manipulation.
Operation modes may include a first mode S30 and a second
mode S40.

[0141] The first mode may be a mode in which content
corresponding to a trajectory according to a motion of the
housing 101 or the tip 102 is stored in the memory 170. That
is, the first mode may correspond to a case in which the user
who grips the electronic device 100 according to some
embodiments of the present invention performs a recording
operation. In the first mode, the controller 180 may acquire
handwriting input by the user using the sensing unit 140. The
acquired handwriting may be stored in a text format in the
memory 170. The acquired handwriting may be stored in an
image format in the memory 170. Storage in the text format
can be more advantageous than storage in the image format
in terms of storage capacity.

[0142] The second mode may be a mode in which a
function corresponding to a motion of the housing 101 is
executed. For example, the controller 180 can recognize a
motion corresponding to user manipulation applied to the
electronic device 100 as an instruction for controlling opera-
tion of the electronic device 100 in the second mode.
Motions may include a horizontal state of the housing 101,
a vertical stage of the housing 101, rotation of the housing
101, rolling of the housing 101, dropping of the housing 101,
switching, eyes of a user staring at the housing 101 or the
display 151, a fingerprint of a user derived from the opera-
tion of gripping the housing 101, application of a force to the
tip 102, etc. Manipulation of the display 151 can also be
included in motions.

[0143] In the second mode, a user of the electronic device
100 may not perform manipulation on the electronic device
100 in order to perform various operations using the elec-
tronic device 100. For example, the user can activate or
deactivate necessary functions without operating buttons or
the like provided to the electronic device 100.

[0144] FIG. 17 is a flowchart illustrating the first mode
operation of the electronic device according to some
embodiments of the present invention in detail.

[0145] In the first mode, the controller 180 may perform
step S31 of acquiring a trajectory of the housing 101. More
specifically, the trajectory of the housing 101 may refer to a
trajectory of the tip 102 provided to one end of the housing
101.

[0146] The controller 180 may perform step S33 of gen-
erating content corresponding to the trajectory. For example,
the controller 180 can recognize content such as characters,
numerals, a picture and the like input by the user using the
electronic device 100. The controller 180 can extract char-
acters through a signal processing procedure when user
input is acquired through the optical sensor 148. The
extracted characters can be converted into text.

[0147] The controller 180 may perform step S35 of storing
the generated content. The content can be stored in the
memory 170 of the electronic device 100. When the content
is text, storage space can be saved.

[0148] The controller 180 may perform step S37 of trans-
mitting the stored content to another device. The electronic
device 100 according to some embodiments of the present
invention may execute communication functions such as call
sending and reception and message sensing and reception.
The controller 180 may transmit content stored in the
memory 170 to another device of the user. For example, the
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controller 180 can transmit the content to a device having a
larger display. Accordingly, the user can view the content
more conveniently.

[0149] FIG. 18 is a flowchart illustrating the second mode
operation of the electronic device according to some
embodiments of the present invention in detail.

[0150] In the second mode, the controller 180 may per-
form step S41 of activating a specific function according to
a specific operation of the user.

[0151] The user may perform a specific operation using
the electronic device 100 gripped thereby. The specific
operation may be a command for activating or deactivating
a specific function. For example, when the user grips and
shakes the electronic device 100 up and down, this operation
can be regarded as an intention to use a specific function of
executing a call function. A specific operation may be
maintaining horizontal state, maintaining vertical state,
rotating, shaking, dropping, gazing, switching, fingerprint
identification, or the like.

[0152] The controller 180 may perform step S43 of
executing the activated specific function. For example, when
a specific operation for executing the call function is applied
as described above, the controller 180 can execute a function
of calling using a searched or input telephone number.
[0153] FIG. 19 illustrates operation modes of the elec-
tronic device shown in FIG. 16.

[0154] As shown, operation modes may include a first
operation mode and a second operation mode. Motion
tracking can be performed in the first operation mode and
functions can be executed in the second operation mode.
[0155] In the first operation mode, the controller 180 can
store a motion tracking result as content.

[0156] In the second operation mode, the controller 180
can execute a specific function corresponding to user input.
That is, the controller 180 does not store user input as
content.

[0157] Switching from the first mode to the second mode
or switching from the second mode to the first mode may be
performed according to a predetermined user operation. The
predetermined user operation may be maintaining horizontal
state, maintaining vertical state, rotating, shaking, dropping,
gazing of the user, user fingerprint identification, switching,
or the like.

[0158] For example, when the predetermined operation is
maintaining horizontal state, the controller 180 can switch
from the first mode to the second mode or switch from the
second mode to the first mode when the user maintains the
electronic device 100 in a horizontal state for a predeter-
mined time.

[0159] As another example, when the predetermined
operation is maintaining vertical state, the controller 180 can
switch from the first mode to the second mode or switch
from the second mode to the first mode when the user
maintains the electronic device 100 in a vertical state for a
predetermined time.

[0160] As another example, when the predetermined
operation is rotating, the controller 180 can switch from the
first mode to the second mode or switch from the second
mode to the first mode when the user rotates the electronic
device 100 for a predetermined time.

[0161] As another example, when the predetermined
operation is shaking, the controller 180 can switch from the
first mode to the second mode or switch from the second
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mode to the first mode when the user shakes the electronic
device 100 for a predetermined time.

[0162] As another example, when the predetermined
operation is dropping, the controller 180 can switch from the
first mode to the second mode or switch from the second
mode to the first mode when the user drops the electronic
device 100.

[0163] As another example, when the predetermined
operation is gazing of the user, the controller 180 can switch
from the first mode to the second mode or switch from the
second mode to the first mode when the user gazes at the
electronic device 100 for a predetermined time. The desti-
nation of the gaze may be the housing 101, the display 151
or the eye-tracking sensor 147.

[0164] As another example, when the predetermined
operation is switching, the controller 180 can switch from
the first mode to the second mode or switch from the second
mode to the first mode when the user operates a switch
included in the electronic device 100.

[0165] As another example, when the predetermined
operation is fingerprint identification, the controller 180 can
switch from the second mode to the first mode when the user
grips the housing 101 of the electronic device 100 and then
grips the area around the tip 102 for handwriting. Con-
versely, the controller 180 can switch from the first mode to
the second mode when the user grips the area around the tip
102 and then grips the housing 101 and thus fingerprint
identification is released. The finger scan sensor 146 can be
provided near the tip 102.

[0166] As another example, when the predetermined
operation is applying a force to the tip 102, if the user grips
the housing 101 of the electronic device 100 and applies a
force to the tip 102, the pressure sensor 149 senses the force
and the controller 180 can switch from the first mode to the
second mode or switch from the second mode to the first
mode.

[0167] FIG. 20 illustrates operation of the electronic
device according to some embodiments of the present inven-
tion.

[0168] As illustrated in FIG. 20, an operation, posture
and/or gesture of a user for mode switching from the first
operation mode to the second operation mode or from the
second operation mode to the first operation mode can be
meaningful when continued for a predetermined time or
longer. For example, when the user performs an operation
for entering the second operation mode for a critical time CP
or longer at time t1, the controller 180 can switch from the
first operation mode to the second operation mode.

[0169] When the user changes postures within the critical
time CP from t3 to t4 during operation in the second
operation mode, the controller 180 may not switch operation
modes irrespective of posture change. That is, the controller
180 can prevent operation mode switching when careless
operation is performed for a moment.

[0170] FIG. 21 illustrates an operation of the electronic
device according to some embodiments of the present inven-
tion.

[0171] A user can write in a notebook WA using the
electronic device 100. The contents of handwriting of the
user may be stored in the electronic device 100 and the
stored contents may be transmitted to another electronic
device 200. For example, the user may select the electronic
device 100 equipped with a ballpoint. When the user writes
down in the notebook WA using the selected electronic
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device 100, the written contents can be visualized through
the ballpoint. In addition, the sensor module 140 (e.g.,
optical sensor or gyro/acceleration/angular acceleration sen-
sor) of the electronic device 100 can sense a motion of the
tip 102 or the housing 101 and transmit a signal correspond-
ing to the contents to the controller 180. The controller 180
can process the signal to store the written contents in the
memory 170. The wireless communication unit 110 may
transmit the stored contents to the other electronic device
200, for example, a mobile terminal, and the other electronic
device 200 can display the contents in real time.

[0172] Accordingly, the user can record desired contents
and visualize the record.

[0173] FIG. 22 illustrates another example of operation of
the electronic device according to some embodiments of the
present invention.

[0174] The user can handwrite in an arbitrary writing area
WA using the electronic device 100. For example, the
arbitrary writing area WA may be a dashboard of a vehicle.
The writing of the user can be stored in the electronic device
100. For example, the user can select the electronic device
100 including the tip 102 described above with reference to
FIG. 8. When the user writes in the writing area WA using
the selected electronic device 100, the handwriting can be
recorded through the tip 102 and the optical sensor 148
which measures a motion or trajectory of the tip 102.
[0175] The sensor motor 140 (e.g., optical sensor, gyro
sensor, acceleration sensor and angular acceleration sensor)
of'the electronic device 100 can sense a motion of the tip 102
or the housing 101 and transmit a signal corresponding to the
handwriting to the controller 180. The controller 180 can
process the signal to store the handwriting in the memory
170.

[0176] Accordingly, the user can freely record what they
want without being restricted by a writing area or writing
surface.

[0177] FIG. 23 illustrates another example of operation of
the electronic device according to some embodiments of the
present invention.

[0178] The user can write in an arbitrary writing area WA
using the electronic device 100. For example, the arbitrary
writing area WA may be a table. The handwriting of the user
can be stored in the electronic device 100. For example, the
user can select the electronic device 100 including the tip
102 described above with reference to FIG. 8. When the user
writes in the writing area WA using the selected electronic
device 100, the handwriting can be recorded through the tip
102 and the optical sensor 148 which measures a motion or
trajectory of the tip 102.

[0179] The sensor motor 140 (e.g., optical sensor, gyro
sensor, acceleration sensor the angular acceleration sensor)
of'the electronic device 100 can sense a motion of the tip 102
or the housing 101 and transmit a signal corresponding to the
handwriting to the controller 180. The controller 180 can
process the signal to store the handwriting in the memory
170.

[0180] The handwriting of the user can be stored in the
electronic device 100 and the stored handwriting can be
transmitted to another electronic device 200. The wireless
communication unit 110 may transmit the stored handwrit-
ing to the other electronic device 200, for example, a mobile
terminal, and the other electronic device 200 can display the
contents in real time.
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[0181] The user not only can record desired content and
visualize the record but also freely record what they want
without being restricted by a writing area or writing surface.
[0182] FIG. 24 illustrates another example of operation of
the electronic device according to some embodiments of the
present invention.

[0183] The user can execute functions such as voice call
transmission and reception, text transmission and reception,
recording and the like using the electronic device 100. These
functions can be executed in the aforementioned second
mode. The user can select a function by touching the display
151. In addition, the user may select a function through the
above-described predetermined operation. For example, if a
predetermined operation for voice call transmission and
reception is shaking, the user can enter a voice communi-
cation mode by shaking the electronic device 100. That is,
transmission and reception of a voice call can be performed
by shaking the electronic device 100.

[0184] FIG. 25 illustrates another example of operation of
the electronic device according to some embodiments of the
present invention.

[0185] The user may write while using the electronic
device 100. Here, the user may gaze at the display 151 while
writing in order to use a function other than handwriting.
The eye-tracking sensor 147 can sense the gaze of the user
and the controller 180 can switch the electronic device 100
to a control mode. When the user touches the display 151 or
performs a predetermined operation to complete control of
the electronic device 100, the user may no longer need to
gaze at the display 151. When the user looks away from the
display 151, the eye-tracking sensor 147 senses the gaze of
the user and the controller 180 can switch the electronic
device 100 to the handwriting mode.

[0186] Accordingly, the user can operate the electronic
device only by gazing at the electronic device.

[0187] FIG. 26 illustrates another example of operation of
the electronic device according to some embodiments of the
present invention.

[0188] The user may grip the electronic device 100 nearly
horizontally while handwriting using the electronic device
100 and maintain this state. When this state is maintained for
apredetermined time or longer, the controller 180 can switch
the electronic device 100 from the handwriting mode to the
control mode. Here, the user needs to recognize a situation
in which the electronic device 100 is being controlled and
thus the display 151 can be activated. The user can select a
menu in the control mode and end the control mode by
manipulating the display 151 or through a specific motion.
[0189] FIG. 27 illustrates another example of operation of
the electronic device according to some embodiments of the
present invention and FIG. 28 illustrates another example of
operation of the electronic device according to some
embodiments of the present invention.

[0190] As illustrated in FIG. 27, the user may perform a
specific operation by rotating the electronic device 100. An
action of manipulating a writing tool by hand can be a
normal action of a person. Functions of the electronic device
100 can be controlled by such a natural action of a person
according to some embodiments of the present invention,
and thus user convenience or use sensibility can be
enhanced.

[0191] The electronic device according to some embodi-
ments of the present invention may be used by being
synchronized with other electronic devices. For example, as
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illustrated in FIG. 28, the user can make a voice call by
synchronizing the electronic device 100 with the mobile
terminal 200. Particularly, when the user intends to make a
video call, the speaker 107 and the microphone 104 of the
electronic device 100 can be brought to the ear and mouth
of the user, improving call quality.

[0192] FIGS. 29 and 30 illustrate an example of a switch
according to some embodiments of the present invention.
[0193] Referring to FIG. 29, a switch 310 may be provided
to one side of the housing 101. Here, the switch 310 may be
positioned in proximity to the tip 102. When the user intends
to create content through a motion or trajectory of the tip
102, convenience of user manipulation can be improved.
The housing 101 may have a switch hole 310~ through
which an operating part 311 protrudes.

[0194] Referring to FIG. 30, the switch 310 may include
the operating part 311, a plate 313, a connector 315, a
switching space 314, a transfer part 317, an electrode 319,
and a module part 312. The operating part 311 can protrude
to the outside of the housing 101 for manipulation conve-
nience of the user when the user creates content. The
operation range of the switch 310 can be limited according
to the switch hole 310/ and the operating part 311. The plate
313 can cover a gap that may be generated as the operating
part 311 moves in the switch hole 310%. The connector 315
can extend from the operating part 311 to the inside of the
housing 101. The electrode 319 and the module part 312 can
be electrically connected to each other or separated from
each other according to relative movement thereof. Mode
switching can be controlled according to electrical contact
between the electrode 319 and the module part 312. The
module part 312 can be connected to the PCB. More
specifically, the module part 312 can be connected to the
controller 180. The transfer part 317 can be formed to
surround the electrode 319 such that a force transferred
through the operating part 311 and the connector 315 is
delivered to the electrode 319 and thus the electrode 319 can
move relative to the module part 312. The housing 101 may
include the switching space 314 depending on the operation
range of the transfer part 317.

[0195] Accordingly, the user can easily perform mode
switching between the first mode and the second mode by
operating the switch 310.

[0196] FIGS. 31 and 32 illustrate another example of a
switch according to some embodiments of the present inven-
tion.

[0197] Referring to FIG. 31, the tip 102 provided to one
end of the housing 101 may be deformed. To this end, the tip
102 may be made of a flexible material. For example, the tip
102 can be made of rubber, sponge, memory foam, or the
like. When the user pushes the tip 102 against a surface, for
example, a writing surface, the shape of the tip 102 can be
deformed.

[0198] Referring to FIG. 32, the tip 102 can be coupled to
one end of the housing 101. The tip 102 may include a
coupling part 102¢ and a contact part 102s. The coupling
part 102¢ may have a male screw shape for coupling one end
of the housing 101 and the tip 102. The housing 101 may
have a female screw shape corresponding to the coupling
part 102¢. The contact part 102s may be mechanically
connected to an end 1024 of the tip 102. That is, a motion
or deformation of the end 102a of the tip 102 can be
transferred to the contact part 102s. The contact part 102s
can contact a switch 320. For example, the switch 320 may
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be the pressure sensor 149. That is, when the user pushes the
end 102a of the tip 102 against a certain surface, for
example, the writing surface to cause the tip to be deformed,
the switch 320 can be operated.

[0199] Accordingly, the user can easily perform mode
switching between the first mode and the second mode by
operating the switch 320.

[0200] FIGS. 33 and 34 illustrate another example of a
switch according to some embodiments of the present inven-
tion.

[0201] Referring to FIG. 33, the switch may include a cap
331 and a retaining part 333. The cap 331 may be positioned
at one end of the housing 101. The cap 331 can be moved
from one end of the housing 101 to the inside of the housing
101. The retaining part 333 may include a first protrusion
3331 and a second protrusion 333u. The housing 101 may
include a first retaining hole 332 and a second retaining hole
334 corresponding to the first protrusion 3331 and the
second protrusion 333u. The first retaining hole 332 may be
formed longer than the second retaining hole 334. In addi-
tion, the second retaining hole 334 may be formed closer to
the cap 331 than the first retaining hole 332. The first
protrusion 3331 can protrude in the first retaining hole 332
and the second protrusion 333w can protrude in the second
retaining hole 334. For example, the switch illustrated in
FIG. 33 may be in an OFF state.

[0202] Referring to FIG. 34, when the user pushes the cap
331, the switch can be moved. When the cap 331 is moved
to the inside of the housing 101, the second protrusion 333«
positioned in the second retaining hole 334 can be moved to
the first retaining hole 332. Further, the first protrusion 3331
positioned at the upper end of the first retaining hole 332 can
be moved to the lower end thereof. Accordingly, the cap 331
can remain in the illustrated state. For example, the switch
shown in FIG. 34 may be in an ON state.

[0203] Therefore, the user can easily perform mode
switching between the first mode and the second mode by
operating the switch.

[0204] FIGS. 35 and 36 illustrate another example of a
switch according to some embodiments of the present inven-
tion.

[0205] As described above, the pin 105 coupled to the
housing 101 to be fixed thereto can be elastically moved
within a predetermined range. Referring to FIG. 35, the pin
105 may include a protrusion 105p. The protrusion 105p
may be positioned at one end of the pin 105 in consideration
of the operating range of the pin 105 according to elasticity.
For example, the protrusion 105p may be positioned oppo-
site the fixed side of the pin 105. The protrusion 105p can
protrude to the housing 101.

[0206] Referring to FIG. 36, a switch 340 may be posi-
tioned inside of the housing 101 and face the protrusion
105p. For example, the switch 340 may be the pressure
sensor 149. To expose the switch 340, an opening 101 may
be formed in the housing 101. When the user pushes the
portion of the pin 105 corresponding to the protrusion 105p,
the protrusion 105p can contact the switch 340 and thus the
switch 340 can be operated. That is, when the user pushes a
certain portion of the pin 105, mode switching between the
first mode and the second mode can occur.

[0207] Therefore, the user can easily perform mode
switching between the first mode and the second mode by
operating the switch 340.
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[0208] FIGS. 37 and 38 illustrate another example of a
switch according to some embodiments of the present inven-
tion.

[0209] Referring to FIG. 38, the pin 105 may include a pin
rotating part 10556. The pin rotating part 1055 can fasten the
pin 105 to the housing 101 such that the pin 105 can rotate
around the housing 101. To this end, the pin rotating part
1056 may be a ring. Referring to FIG. 37, a switch 350 may
include a rotating part 351 and a contact part 353. The
rotating part 351 may be formed in a ring shape and rotated
together with the pin rotating part 10556. The contact part 353
may be formed at one side of the rotating part and protrude
therefrom. The rotating part 351 and the contact part 353
may be formed of an electrically conductive material. More
specifically, when the rotating part 351 has a ring shape, the
contact part 353 can protrude from the inner side of the ring.
A plurality of contact parts 353 may be formed. Referring to
FIG. 38, the housing 101 may include a terminal 352 or an
electrode. A plurality of terminals 352 may be provided and
may be formed of an electrically conductive material.
[0210] Referring to FIG. 38, the pin 105 can rotate in the
housing 101 and the switch 350 can also rotate along with
the pin 105. The terminals 352 may be paired and a plurality
of terminal pairs 352 may be provided. For example, a
plurality of terminal pairs 352 may be divided into first,
second and third modes. Accordingly, when the user rotates
the pin 105 clockwise from the housing 101, the contact part
353 can be positioned corresponding to the pair of terminals
352 in the first mode. When the user further rotates the pin
105 clockwise from the housing 101, the contact part 353
can be positioned corresponding to the pair of terminals 352
in the second mode. When the user further rotates the pin
105 clockwise from the housing 101, the contact part 353
can be positioned corresponding to the pair of terminals 352
in the third mode. For example, the first mode may be a
writing mode, the second mode may be a control mode and
the third mode may be a holding mode.

[0211] Accordingly, the user can easily switch modes by
operating the switch 350.

[0212] FIG. 39 illustrates another example of a switch
according to some embodiments of the present invention.
[0213] The housing 101 may have a plurality of grooves
formed therein. The plurality of grooves may be formed at
the circumference of the housing 101. Here, the grooves can
be disposed at predetermined intervals. The housing 101
may include a plurality of switches 361, 363 and 363. The
plurality of switches 361, 363 and 365 may be positioned in
the respective grooves. For example, three switches 361,
363 and 363 can be provided. One switch 361 may be used
to set the first mode, another switch 363 may be used to set
the second mode and the remaining switch 365 may be used
to set the third mode. The user can switch modes by
operating the three switches 361, 363 and 365. For example,
the first mode may be a writing mode, the second mode may
be a control mode and the third mode may be a standby
mode.

[0214] FIG. 40 illustrates an example of a display accord-
ing to some embodiments of the present invention.

[0215] A display 400 may be provided to the outer surface
of'the housing 101. The display 400 may be formed long and
narrow from the upper side to the lower side of the outer
surface of the housing 101. A single display 400 may be
provided or a plurality of displays 400 may be provided. The
display 400 can display functions of the electronic device
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100. For example, when the user writes using the electronic
device 100, the display 400 can display the writing mode.
When the user makes a voice call using the electronic device
100, the display 400 can display calling. The display 400
may be connected to another display.

[0216] FIG. 41 illustrates another example of a display
according to some embodiments of the present invention.
[0217] The electronic device 100 may include a first
display 410 and a second display 420. The first display 410
may be a flexible display. For example, the first display 410
may be an OLED display. The first display 410 may be
rolled inside of the housing 101 and may be unrolled and
extended to the outside of the housing 101. The second
display 420 may be provided to one side of the first display
410. The second display 420 may be provided to the side of
the first display 410 when the user views the first display
410. Accordingly, the first and second displays 410 and 420
may provide information for different purposes. For
example, the first display 410 can display information
related to the currently used function of the electronic device
100 and the second display 420 can display information
related to other functions of the electronic device 100.
Meanwhile, the electronic device 100 may include a button
430. The button 430 will be described below in detail.
[0218] FIG. 42 illustrates another example of a display
according to some embodiments of the present invention.
The electronic device 100 may include the housing 101, the
first display 410 and the second display 420.

[0219] The housing 101 may be a cylinder having an
opening 442 formed in one side thereof. The opening 442
may be elongated to extend from the upper side to the lower
side of the housing 101. The opening 442 may be formed
slightly longer than the length of the cross section of the first
display 410. The first display 410 may be rolled inside of the
housing 101 and may be unrolled to the outside of the
housing 101 through the opening 442. The second display
420 may be connected to the first display 410 and positioned
in the opening 442 while the first display 410 is rolled inside
of the housing 101. When the first display 410 is unrolled to
the outside of the housing 101, the second display 420 may
be separated along with the first display 410 from the
opening 442.

[0220] The state in which the first display 410 is rolled
inside of the housing 101 may be the first mode. The state
in which the first display 410 is exposed to the outside of the
housing 1201 may be the second mode. The second display
420 can form a part of the outer surface of the housing 101
in the first mode. The second display 420 can be positioned
at one end of the first display 410 exposed to the outside of
the housing 101.

[0221] FIG. 43 illustrates an example of the cross section
of'the display according to some embodiments of the present
invention.

[0222] The electronic device may further include a shell
444. The shell 444 may be positioned inside of the housing
101. The shell 444 may have a smaller diameter than the
housing 101. The shell 444 may have a similar shape to the
housing 101. That is, the shell 444 may be a cylinder having
an opening 443 formed in one side thereof. The opening 443
may be elongated to extend from the upper side to the lower
side of the shell 444. The opening 443 may be slightly longer
than the length of the cross section of the first display 410.
The opening 443 of the shell 444 may face the opening 442
of the housing 101.
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[0223] A PCB 446 may be positioned between the housing
101 and the shell 444. The PCB 446 may be an FPCB. The
PCB 446 may be positioned to contact the outer surface of
the shell 444. Electronic elements 446e¢ may be mounted on
the PCB 446. Accordingly, a space for the electronic ele-
ments 446¢ can be secured.

[0224] A shaft 448 may be positioned inside of the shell
444. On end of the first display 410 may be connected to the
shaft 448. Here, one end of the first display 410 may be fixed
to the shaft 448. The shaft 448 may rotate inside of the shell
444. In other words, the shaft 448 can rotate inside of the
shell 444, and one end of the first display 410 is fixed to the
shaft 448 and thus the first display 410 can be rolled onto the
outer surface of the shaft 448 according to rotation of the
shaft 448.

[0225] FIGS. 44 and 45 illustrate another example of the
display according to some embodiments of the present
invention.

[0226] Referring to FIG. 44, at least part of the first display
410 may be exposed to the outside of the housing 101. The
first display 410 can display information upon being
exposed to the outside of the housing 101. The first display
410 may be activated when exposed to the outside of the
housing 101. Here, the displayed information may be a state
of the electronic device 100. For example, content such as a
clock, text reception notification, unanswered call notifica-
tion, low battery voltage warning and a schedule may be
displayed. The second display 420 may be activated or
deactivated. When at least part of the first display 410 is
exposed to the outside of the housing 101, the mode of the
electronic device can be switched to the second mode. For
example, the user can use the writing mode in a state in
which the first display 410 is positioned inside of the
housing 101. The user may expose at least part of the first
display 410 to the outside of the housing 101 while using the
writing mode, and thus the writing mode can be switched to
the control mode.

[0227] Referring to FIG. 45, the electronic device 100 may
include a cover 449. The cover 449 may be connected to one
end of the first display 410. Here, one end of the first display
410 may be fastened to the cover 449. The cover 449 may
be composed of a rear side inserted into the opening 442 of
the housing 101 and a flat front side. A hole 449/ may be
formed at one side of the rear side of the cover 449. A
protrusion 449p corresponding to the hole 559%2 may be
formed in the housing 101. The protrusion 449p of the
housing 101 can be fitted into the hole 449/ of the cover 449
to maintain a state in which at least part of the first display
410 is exposed to the outside of the housing 101.

[0228] FIG. 46 illustrates another example of the display
according to some embodiments of the present invention.
The electronic device 100 may include a motor 450.
[0229] The motor 450 may be positioned at one end of the
shell 444. The motor 450 may be connected to the shaft 448.
The motor 450 can rotate the shaft 448. When the motor 450
rotates the shaft 448, the first display 410 rolled on the shaft
448 can be unrolled and thus can be exposed to the outside
of the housing 101. That is, the first mode can be switched
to the second mode according to the motor 450.

[0230] FIGS. 47 and 48 illustrate an example of the
electronic device according to some embodiments of the
present invention. The electronic device 100 may include the
motor 450, a wire 454, a PCB 452, the button 430 and a
power supply 460.
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[0231] Referring to FIG. 47, the motor 450 may be posi-
tioned inside of the housing 101 opposite the tip 102. The
shell 444 may be positioned between the motor 450 and the
tip 102. The power supply 460 may be provided to one end
of the housing 101 opposite the tip 102. The PCB 452 for
operating the display may be provided inside of the housing
101 between the motor 450 and the power supply 460. The
PCB 452 can be provided with current from the power
supply 460 to operate the motor 450. The motor 450 may be
electrically connected to the PCB 452 through the wire 454.
The button 430 can control operation of the motor 450. For
example, the button 430 may be electrically connected to the
PCB 452 to switch operation of the motor 450. The button
430 may include the finger scan sensor 146. Accordingly,
when the user pushes the button 430, the button 430 can
recognize a fingerprint of the user to control operation of the
motor 450. When an unregistered user pushes the button
430, the motor 450 may not be operated.

[0232] Referring to FIG. 48, the power supply 460 may be
electrically connected to the PCB 452 of FIG. 47 through a
wire 456. In the meantime, the power supply 460 may be
initially set to maintain a predetermined gap from the wire
456 and the housing 101. When the power supply 460 is
pushed by a predetermined force, the power supply 460 can
be electrically connected to the wire 456. Accordingly, the
user may apply external force to the power supply 460, for
example, push the power supply 460, to supply power to the
motor 450.

[0233] FIG. 49 is an exploded diagram of the display
according to some embodiments of the present invention.
This figure can be referred to for better understanding of the
display according to the aforementioned embodiments of the
present invention. FIG. 49 illustrates the shell 444, the
opening 443, the first display 410, the shaft 448, the second
display 420, the motor 450, the wire 454, the PCB 452, the
electronic element 452¢ and the button 430. The second
display 420 may be called a sub-display.

[0234] FIG. 50 illustrates an example of the inside of the
housing according to some embodiments of the present
invention. The same parts as the above description are
designated by the same reference numerals and description
thereof is omitted. FIG. 50 illustrates the housing 101, the
shell 444, the second display 420, the motor 450, the button
430, the wire 454, the PCB 452, the electronic elements
452¢, an electrode 450e and a contact part 454e.

[0235] The wire 454 may include the contact part 454e
formed at the face thereof facing the motor 450. A plurality
of contact parts 454¢ may be provided and paired. The motor
450 may include the electrode 450¢ at a position facing the
contact part 454e. A plurality of electrodes 450e¢ may be
provided and paired. The motor 450 may be inserted into the
housing 101 and connected to the PCB 452. Here, a pair of
electrodes 450e and a pair of contact parts 454¢ can elec-
trically connect the motor 450 to the PCB 452.

[0236] FIGS. 51 to 59 illustrate examples of operation of
the electronic device according to some embodiments of the
present invention.

[0237] Referring to FIG. 51, as described above with
reference to FIG. 15, the electronic device 100 can execute
a message transmission/reception function, a clock function
and the like. The electronic device 100 may display whether
a message is received (m), a clock (c) and the like through
the second display 420. The second display 420 may be
activated upon arrival of a message during the writing mode.
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Accordingly, the user can check a notification displayed
through the second display 420 while using the electronic
device 100 in the writing mode, switch from the writing
mode to the control mode and confirm the notification. A
state in which the first display 410 is positioned inside of the
housing 101 may be a first state.

[0238] Referring to FIG. 52, the user can unroll the first
display by pushing the button. When the user pushes the
button, the first display 410 can be exposed to the outside of
the housing 101 according to the aforementioned operation
of the motor 450. Here, the electronic device 100 can be
switched from the writing mode to the control mode. When
the first display 410 is exposed to the outside and activated,
the second display 420 may be deactivated or may also be
activated simultaneously. A state in which at least part of the
first display 410 is exposed to the outside of the housing 101
may be a second state.

[0239] Referring to FIG. 53, activation of the second
display 420 may be achieved only when a fingerprint of the
user is recognized. The user may set the second display 420
such that the second display 420 is activated after the finger
scan sensor 146 recognizes a registered fingerprint of the
user. Accordingly, it is possible to prevent personal infor-
mation of the user from being exposed by the electronic
device 100 without notice. Recognition of a fingerprint of
the user may be performed not only in the control mode but
also in the writing mode. Mode switching between the
writing mode and the control mode can be performed
according to user fingerprint recognition as described above.
[0240] Referring to FIG. 54, the second display 420 may
display various colors. For example, the second display 420
can display red, green and blue. Red may indicate an
unanswered call, green may indicate application update and
blue may indicate text message reception. Accordingly, the
user can conveniently check the state of the electronic
device 100. In addition, red may indicate a low battery
voltage and blue may indicate fully charged battery accord-
ing to user setting. Various colors displayed by the second
display 420 may be set in various manners.

[0241] Referring to FIGS. 55 to 59, the first display 410
may display different pieces of content depending on lengths
thereof exposed to the outside. For example, the first display
410 may be exposed to the outside by lengths .1, .2, 1.3, L4
and [5. L1 may correspond to a state in which the first
display 410 is unrolled by one revolution to be exposed to
the outside and L5 may correspond to a state in which the
first display 410 is unrolled by five revolutions to be exposed
to the outside. That is, the exposed length of the first display
410 can be set depending on how many revolutions the first
display 410 is unrolled in the rolled state inside of the
electronic device 100, and the first display 410 can display
different pieces of content depending on exposed lengths
thereof. FIG. 55 shows that the first display 410 is exposed
to the outside by length L1 to display setting of the elec-
tronic device 100. FIG. 56 shows that the first display 410
is exposed to the outside by length 1.2 to display a search
window. FIG. 57 shows that the first display 410 is exposed
to the outside by the length [.3 to display applications of the
electronic device 100. FIG. 58 shows that the first display
410 is exposed to the outside by the length 1.4 to display
images. FIG. 59 shows that the first display 410 is exposed
to the outside by the length L5 to display a moving image.
[0242] The above-described embodiments or other
embodiments of the present invention are not exclusive or
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discriminated. Configurations or functions of the above-
described embodiments or other embodiments of the present
invention may be jointly used or combined.

[0243] The above-described present invention can be
implemented with computer-readable code in a program
recorded medium. The computer-readable medium may
include all kinds of recording devices capable of storing data
readable by a computer system. Examples of the computer-
readable medium may include an HDD (Hard Disk Drive),
an SSD (Solid State Drive), an SDD (Silicon Disk Drive), a
ROM, a RAM, a CD-ROM, magnetic tapes, floppy disks,
optical data storage devices, and the like and also include
such a carrier-wave type implementation such as transmis-
sion over the Internet. Furthermore, the aforementioned
computer may include the controller of the electronic device.
Therefore, the above embodiments are to be construed in all
aspects as illustrative and not restrictive. The scope of the
invention should be determined by the appended claims and
their legal equivalents, not by the above description, and all
changes coming within the meaning and equivalency range
of the appended claims are intended to be embraced therein.

1-20. (canceled)

21. An electronic device comprising:

an extendable elongated housing;

a tip coupled to one end of the housing;

a motion sensor located at at least one side of the housing;

and

a controller configured to:

operate in at least a first mode or a second mode; and

perform mode switching between the first mode and the
second mode when an operation by a user sensed via
the motion sensor in the first or second mode corre-
sponds to a preset operation,

wherein in the first mode, content is recorded in a
memory, the content corresponding to a motion of
the tip or the housing generated according to a first
operation by the user sensed via the motion sensor,
and

wherein in the second mode, a specific function is
performed based on a second operation by the user.

22. The electronic device according to claim 21, wherein
the second operation is sensed via the motion sensor and the
specific function corresponds to a motion of the tip or the
housing generated based on the second operation.

23. The electronic device according to claim 21, wherein:

the motion sensor comprises an eye-tracking sensor; and

the controller is further configured to perform the mode
switching when a preset gaze of the user is sensed via
the eye-tracking sensor.

24. The electronic device according to claim 21, wherein:

the motion sensor comprises at least a gyro sensor or an

acceleration sensor; and

the controller is further configured to perform the mode

switching when the preset operation is sensed via at
least the gyro sensor or the acceleration sensor.

25. The electronic device according to claim 24, wherein
the preset operation comprises at least holding the housing
in a horizontal state for at least a first threshold period of
time, holding the housing in a vertical state for at least a
second threshold period of time, or rotating or shaking the
housing according to a preset pattern.

26. The electronic device according to claim 21, wherein:

the motion sensor comprises a finger scan sensor located

in proximity to the tip; and
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the controller is further configured to perform the mode
switching when a preset fingerprint is recognized via
the finger scan sensor.

27. The electronic device according to claim 21, wherein:

the motion sensor comprises a pressure sensor contacting

the tip; and

the controller is further configured to perform the mode

switching when a force that is greater than a threshold
level is applied to the tip and sensed by the pressure
sensor.

28. The electronic device according to claim 21, wherein
content corresponding to a trajectory according to a motion
of the tip is stored in the memory based on the first
operation.

29. The electronic device according to claim 21, wherein
the specific function is one of a plurality of functions in a
group.

30. The electronic device according to claim 29, wherein
the plurality of functions comprise at least two of calling,
message transmission/reception, contact display, alarm,
playback, recording, and e-mail transmission/reception.

31. The electronic device according to claim 21, wherein
the controller is further configured to perform the mode
switching when the preset operation is maintained for at
least a preset time.

32. The electronic device according to claim 21, further
comprising a nib coupled with the tip and configured to
release ink.

33. The electronic device according to claim 21, further
comprising a wireless communication unit configured to:

transmit content stored in the memory to at least one other

device; or

receive content from the at least one other device.

34. The electronic device according to claim 21, wherein
the housing has a cylindrical shape and further comprising
a display surrounding an outer surface of the housing.

35. The electronic device according to claim 34, wherein
the controller is further configured to cause scrolling of
content displayed on the display when the housing is rotated
in a direction in which the housing is extended as a shaft.

36. The electronic device according to claim 21, wherein:

the motion sensor comprises an optical sensor for mea-

suring a motion or a trajectory of the tip using a laser;
and

the controller is further configured to store content cor-

responding to the motion or trajectory of the tip in the
memory.

37. The electronic device according to claim 21, further
comprising a display on an outer surface of the housing,

wherein the controller is further configured to activate the

display when switching between the first mode and the
second mode is performed.

38. The electronic device according to claim 21, further
comprising:

a pin fixed to one side of the housing; and

a display on a front side of the pin.

39. The electronic device according to claim 21, further
comprising a switch on an outer surface of the housing,

wherein the preset operation comprises manipulating the

switch.

40. The electronic device according to claim 21, wherein:

the housing has a triangular cross section and comprises

a plurality of displays on an outer surface;
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the motion sensor comprises at least a gyro sensor, an
acceleration sensor, or an angular acceleration sensor;
and

the controller is further configured to activate at least one
of the plurality of displays based on a gripping state of
the user sensed via the motion sensor.
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