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(57) Abréegée/Abstract:
An electromagnetic inductive touch pen comprising a hollow housing, a coll body, a magnetic body and a button unit. The coll body

Is disposed In an Interior of the hollow housing and comprising an electrical coll having plurality of coll windings. The magnetic body
IS separated from the coll body within the hollow housing and arranged to induce the coll body to generate a resonance frequency.
The button unit Is coupled to the hollow housing and arranged to move relative to the coll windings and to contact the coll windings
to adjust the electrical length of the electrical coll so as to adjust the resonance frequency:.
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ABSTRACT:

An electromagnetic inductive touch pen comprising a hollow housing, a coil
body, a magnetic body and a button unit. The coil body is disposed 1n an interior of
the hollow housing and comprising an electrical coil having plurality of coil windings.
The magnetic body is separated from the coil body within the hollow housing and
arranged to induce the coil body to generate a resonance frequency. The button unit
is coupled to the hollow housing and arranged to move relative to the coil windings
and to contact the coil windings to adjust the electrical length of the electrical coil so

as to adjust the resonance frequency.
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A TOUCH PEN, ELECTRONIC DEVICE FOR RECOGNIZING THE TOUCH
PEN, AND METHOD OF OPERATING THE ELECTRONIC DEVICE

TECHNICAL FIELD

[0001] The present invention relates generally to a touch pen. Certain embodiments
of the present invention relate to a method of operating a touch pen, an electronic

device arranged to be operated using the touch pen, and a method of operating the

electronic device.

BACKGROUND

[0002] Generally, electronic devices include input units for inputting data and output
units for outputting data. Key button units can be generally classified as input units,
and display units including hiquid crystal display (LCD) modules can be generally
classified as output units.

[0003] Recently, touch screen devices have been released, which can input or output
data at the same location. This reduces the volume of an electronic device and to
diversifies the available functions thereof. In the case of such touch screen devices, a

transparent panel is disposed on a top of an LCD module to detect a touch input at the

same time as outputting visual information. Touch panels can be classified into
various types of touch panel such as resistive touch panels, electrostatic capacitive
touch panels, ultrasonic touch panels, infrared (IR) sensitive touch panels,

electromagnetic touch panels and the like.

[0004] Generally, in the case of touch screen devices, data i1s inputted by using a
finger of a user. However, recently, multiple touch screen devices have been released,
in which an input device having a pen shape, generally designated as a touch pen, 1s
provided as an auxiliary input element and data is selectively inputted by using the
touch pen. Also, individual sensing elements are provided in addition to touch panels

of touch screen devices in such a way that data input using a pen input device and
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data input using a touch panel are separately used.

[0005] Electromagnetic induction methods are generally used when using touch pens.
That is, electronic devices respectively include a pen touch panel that 1s generally
designated as a digitizer, in which a plurality of coils are disposed to be orthogonal to
one another, as an additional sensing element separately from a touch panel, and
touch pens respectively include a resonance circuit. Accordingly, an alternating
current (AC) signal is applied to coils of a pen touch panel to be operated, when a
touch pen accesses or is place in proximity to a touch screen of such an electronic
device, a coil of the pen touch panel, adjacent to the touch pen forms a magnetic
field, a resonance frequency occurs in the touch pen while being resonant with the
magnetic field, and the generated resonance frequency is sensed by a control unit of
the electronic device, thereby recognizing a corresponding touch position.

[0006] Recently, a great deal of effort is put forth to perform various additional
functions depending on a degree of pen pressure applied by a user using a touch pen
to a display panel of an electronic device, in addition to simply sensing and

displaying a touch position of a touch pen.
SUMMARY

[0007] To address the above-discussed deficiencies of the related art, it 1s an aim of
certain embodiments of the present invention to provide a touch pen, an electronic
device for recognizing the touch pen, and a method of operating the electronic device.
Another aim of certain embodiments of the present invention is to provide a touch
pen, an electronic device for recognizing the touch pen, and a method of operating the

electronic device, in which sequential changes in a thickness of a line are freely
performed by simple operations while using the touch pen. Another aim of certain
embodiments of the present invention is to provide a touch pen, an electronic device
for recognizing the touch pen, and a method of operating the electronic device, which
are for easily changing a thickness of a line by using the touch pen with no damage to

a display screen of the electronic device.
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[0008] Another aim of certain embodiments of the present invention is to provide a touch pen,
an electronic device for recognizing the touch pen, and a method of operating the electronic

device, in which touch operations in accordance with intentions of a user can be accurately

performed, thereby increasing reliability of products.

[0009] According to a first aspect of the present invention there is provided an electronic
device including a touch pen, wherein the touch pen comprises: a hollow housing; a coil body
disposed in an interior of the hollow housing and comprising a plurality of coil windings; a
magnetic body separated from the coil body; and a button unit moveably connected to the coil
windings and configured to adjust an electrical length of the coil windings, wherein the button
unit comprises: a sliding key button partially exposed to an exterior of the hollow housing and
configured to slide in a longitudinal direction of the hollow housing; and a moveable terminal

installed protruding from the sliding key button toward the coil body configured to be 1n

contact with the coil windings.

[0009a] According to a second aspect of the present invention there is provided a touch pen
comprising: a hollow housing; a coil body disposed in an interior of the hollow housing and
comprising a plurality of coil windings; a magnetic body separated from the coil body; and a
button unit moveably connected to the coil windings configured to adjust an electrical length
of the coil windings, wherein the button unit comprises: a sliding key button partially exposed
to an exterior of the hollow housing and configured to slide in a longitudinal direction of the
hollow housing; and a moveable terminal installed protruding from the sliding key button

toward the coil body configured to be in contact with the coil windings.

[00010] According to a third aspect of the present invention there is provided a method of
operating an electronic device comprising a touch pen, the method comprising: identifying,

when an input is performed by the touch pen, a frequency emitted from the touch pen,

wherein the touch pen includes a moveable button unit partially exposed to an exterior of the

touch pen and the touch pen is configured to change the frequency emitted from the touch pen

by adjusting an electric length of coil windings around a coil body in the touch pen according
to the movement of the button unit; comparing the identified frequency with an output data

table; and outputting data corresponding to the frequency.

3
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[00010a] According to a fourth aspect of the present invention there is provided an electronic
device comprising: an electromagnetic inductive touch pen comprising a moveable button unit
partially exposed to an exterior of the touch pen; a pen touch panel configured to detect a
frequency emitted from the touch pen; and at least one processor configured to sense a
variance in the frequency of the touch pen and to output corresponding data according to a
changed frequency and according to a movement of the button unit; wherein the touch pen 1s
configured to change the frequency emitted from the touch pen by adjusting an electric length

of coil windings around a coil body in the touch pen according to the movement ot the button

unit.

[00011] There is further disclosed an electronic device including an electromagnetic inductive
type touch pen and a pen touch panel for recognizing the touch pen. The touch pen includes a
hollow housing having a certain length, a coil body installed in the housing and including a
coil wound a plurélity of times and having a certain length, a magnetic body installed to be
separated from the coil body with a certain interval and inducing the coil body to generate a
certain resonance frequency, and a button unit installed to expose a part thereof to the outside

of the housing and to be

3a
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flowable and inducing a variance in the resonance frequency of the coil body by
controlling an electric length of the coil wound around the coil body according to an
operation of a user. The button unit can include a sliding key button partially exposed
to the outside of the housing and sliding in a longitudinal direction of the housing
according to an operation of the user and a fluid terminal installed protruding from
the sliding key button toward the coil body to be in constant contact with a wound
part of the coil. One end of the fluid terminal can change the electric length of the coil
by changing a contact part with the coil wound around the coil body according to a
sliding operation of the sliding key button. Another end of the fluid terminal can be
constantly, electrically connected to an end of the coil regardless of a tflow of the
sliding key button. Also, a capacitor can be further disposed between the contact part
between the fluid terminal and the coil and the end of the coil.

[0012] The sliding key button can include an operation part exposed to the outside of
the housing, a guide rib extended from the operation part to be disposed in the
housing and preventing a separation of the sliding key button, a metallic fluid
terminal installed to be partially exposed from the inside of the operation part and
controlled not to be separated from the operation part, and a spring constantly
pressing the fluid terminal outward in the operation part. The electronic device can
further include at least one spring installed in the housing to allow the sliding key

button to restore an original position after operation.

[0013] There 1s further disclosed an electronic device including a touch pen, wherein
the touch pen comprises: a hollow housing; a coil body disposed in an interior of the
hollow housing and comprising a plurality of coil windings; a magnetic body
separated from the coil body; and a button unit moveably connected to the coil
windings to adjust an electrical length of the coil windings.

[0014] The button unit may comprise: a sliding key button partially exposed to an
exterior of the hollow housing and configured to slide in a longitudinal direction of
the hollow housing; and a movable terminal installed protruding from the sliding key

button toward the coil body to be in constant contact with the coil windings.
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[0015] One end of the movable terminal may changes the electrical length of the coil
windings by changing a contact part with the coil windings according to a shding
operation of the sliding key button.

[0016] Another end of the movable terminal may be constantly, electrically connected
to an end of the coil regardless of a movement of the sliding key button.

[0017] A capacitor may be further disposed between the contact part and the end of
the coil.

[0018] The sliding key button may comprise: an operation part exposed to the exterior
of the hollow housing; a guide rib extended from the operation part to be disposed n
the hollow housing and preventing a separation of the sliding key button; a metallic
movable terminal installed to be partially exposed from the inside of the operation
part and controlled not to be separated from the operation part; and a spring
constantly pressing the movable terminal outward in the operation part.

[0019] The electronic device may further comprise at least one spring installed 1n the
hollow housing to allow the sliding key button to restore an original position after
operation.

[0020] There is further disclosed a method of operating an electronic device
comprising a touch pen comprising an exterior button unit and operable for a variance
in frequency, the method comprising: checking, when an input is performed by the
touch pen, a frequency emitted from the touch pen; comparing the checked frequency
with an output data table; and outputting data corresponding to the frequency.

[0021] The method may further comprise, after the comparing with the output data
table, displaying a preview window corresponding to the data. '
[0022] The outputted data may be a line having a certain thickness outputted by a
transfer of the touch pen.

[0023] Data outputted in the preview window may be displayed in a line thickness

corresponding to a frequency currently inputted or a frequency just before being

inputted.
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[0024] In the checking the input by the touch pen, an input event may be sensed when
the touch pen enters within a certain sensing distance before contact between the
touch pen and a display surface of the electronic device.

[0025] The method may further comprise, after the outputting the data: checking
whether a frequency inputted by the touch pen is changed; and outputting, when the
frequency is changed, data changed corresponding to the changed frequency.

[0026] After the outputting the data, when an input of the touch pen is not recognized
for a certain amount of time, the outputted data may be changed into a default value.
[0027] The method may further comprise an electronic device comprising: an
electromagnetic inductive touch pen comprising a moveable button unit partially
exposed to an exterior of the touch pen; a pen touch panel configured to detect a
frequency emitted from the touch pen; and at least one processor configured to sense
a variance in the frequency of the touch pen and to output corresponding data
according to a changed frequency and according to a movement of the button unit.
[0028] There is further disclosed a method of operating an electronic device including
a touch pen including a button unit installed to be exposed to the outside and to be
operated for a variance in frequency includes checking, when an input i1s performed
by the touch pen, a frequency emitted from the touch pen, comparing the checked
frequency with an output data table, and outputting data corresponding to the
frequency. The method can further include, after the comparing with the output data

table, displaying a preview window corresponding to the data. The outputted data can

be a line having a certain thickness or other continuous, detailed, and changeable data
outputted by a transfer of the touch pen. For example, data outputted in the preview
window can be displayed in a line thickness corresponding to a frequency currently
inputted.

[0029] In the checking the input by the touch pen, an input event can be sensed when
the touch pen enters within a certain sensing distance before contact between the
touch pen and a display surface of the electronic device.

[0030] After the outputting the data, the method can further include checking whether

a frequency inputted by the touch pen is changed or not and outputting, when the
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frequency is changed, data changed corresponding to the changed frequency.

[0031] After the outputting the data, when an input of the touch pen is not recognized
for a certain amount of time, the outputted data can be changed into a default value.
[0032] Another aspect of the invention provides a computer program comprising
instructions arranged, when executed, to implement part or the whole of a method 1n
accordance with any one of the above-described aspects. A further aspect provides
machine-readable storage storing such a program.

[0033] Before undertaking the DETAILED DESCRIPTION below, it may be
advantageous to set forth definitions of certain words and phrases used throughout
this patent document: the terms “include” and “comprise,” as well as denvatives
thereof, mean inclusion without limitation; the term “or,” is inclusive, meaning
and/or; the phrases “associated with” and “associated therewith,” as well as
derivatives thereof, may mean to include, be included within, interconnect with,
contain, be contained within, connect to or with, couple to or with, be communicable
with, cooperate with, interleave, juxtapose, be proximate to, be bound to or with,
have, have a property of, or the like; and the term “controller” means any device,
system or part thereof that controls at least one operation, such a device may be
implemented in hardware, firmware or software, or some combination of at least two
of the same. It should be noted that the functionality associated with any particular
controller may be centralized or distributed, whether locally or remotely.
Definitions for certain words and phrases are provided throughout this patent
document, those of ordinary skill in the art should understand that in many, if not
most instances, such definitions apply to prior, as well as future uses of such defined

words and phrases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] For a more complete understanding of the present invention and 1its

advantages, reference is now made to the following description taken mn conjunction

with the accompanying drawings, in which like reference numerals represent like
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parts:

[0035] FIG. 1 is a perspective view illustrating a state of operating a touch screen of
an electronic device by using a touch pen according to certain embodiments of the
present invention;

[0036] FIG. 2 is a cross-sectional view illustrating a state of applying the touch pen of
FIG. 1 to the electronic device;

[0037] FIG. 3 is a perspective view illustrating a configuration of the touch pen of
FIG. 1;

[0038] FIG. 4 is a cross-sectional view illustrating the touch pen of FIG. 1;

[0039] FIGS. 5A to 5C are perspective views and a cross-sectional view 1llustrating a
sliding key button of a sliding button unit applied to the touch pen of FIG. 1;

0040} FIG. 6 is a configuration view illustrating a theory of operating a sliding
button applied to the touch pen of FIG. 1;

[0041] FIGS. 7A and 7B are views illustrating a state of displaying data inputted by
the touch pen of FIG. 1 on the electronic device;

[0042] FIG. 8 illustrates a method of outputting data in the electronic device
according to an input of the touch pen of FIG. 1; and

[0043] FIG. 9 is a block view illustrating the electronic device to which the touch pen
of F1G. 1 1s apphed.

DETAILED DESCRIPTION

[0044] FIGURES 1 through 9, discussed below, and the various embodiments used to
describe the principles of the present invention in this patent document are by way of
illustration only and should not be construed in any way to limit the scope of the
invention. Those skilled in the art will understand that the principles of certain
embodiments of the present invention may be implemented in any suitably arranged
wireless communication device. Embodiments of the present invention will be
described herein below with reference to the accompanying drawings. In the

following description, detailed descriptions of well-known functions or constructions
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will be omitted since they would obscure the invention in unnecessary detail. Also,
the terms used herein are defined according to the functions of the present mvention.
Thus, the terms can vary depending on user's or operator's intentions or practices.
Therefore, the terms used herein must be understood based on the descriptions made
herein.

[0045] While describing the embodiments, a mobile communication terminal
including a multiple touch screen 1s described and illustrated as an electronic device.
However, the present invention is not limited thereto. For example, the electronic
device can include various devices including a multiple touch screen, such as
personal digital assistants (PDA), laptop computers, smart phones, netbooks, mobile
internet devices (MID), ultra mobile personal computers (PCs), table PCs,
navigations, MP3s, portable terminals, and the like.

[0046] Additionally, in the present invention, although a touch screen unit including
an overlaid touch panel and a pen touch panel is illustrated and described, certain
embodiments of the invention relate to electronic devices which have only a pen
touch panel usable with a touch pen.

[0047]In addition, in the present invention, it 1s described that a thickness ot a line ts
controlled by inputting data using a touch pen. However, the present invention 1s not
limited thereto. For example, data inputted by the touch pen can be applied to control
the output of various typés of data that is detailed and can be sequentially outputted

on the electronic device.

[0048] FIG. 1 is a perspective view illustrating a method of operating a touch screen
unit 101 of an electronic device 100 by using a touch pen 1 according to certain
embodiments of the present invention. Referring to FIG. 1, the electronic device 100

includes the touch screen unit 101, a speaker 102 disposed at one end of the touch
screen unit 101, and a microphone 103 disposed at the other end of the touch screen
unit 101.

[0049] The touch screen unit 101 of the electronic device 100 1s a multiple touch
screen and includes a touch panel 182 (refer to FIG. 2) for recognizing a touch of a

human body of a user, that is, a finger or a palm and a pen touch panel 183 (reter to



CA 02841503 2014-02-03

SP 12347

FIG. 2) for recognizing an input performed by the touch pen 1.

[0050] In certain embodiments, the touch panel 182 can be an electrostatic capacitive
or resistive touch panel for recognizing an input of data while a finger of the user is in
direct contact with a surface of the touch screen unit 101.

[0051]In certain embodiments, the pen touch panel 183 can be an electromagnetic
induction touch panel capable of recognizing proximity of the touch pen within a
certain distance before the touch pen 1 is in contact with the touch screen unit 101.
[0052] In the present embodiment, an electromagnetic capacitive touch panel 1s used
as the touch panel for recognizing the human body of the user, that 1s, the finger or
palm of the user and an electromagnetic induction digitizer flat panel is used as the
pen touch panel.

[0053] According to the present embodiment, in the case of a pen touch panel mode,
when the touch pen is close to the touch screen unit or is in contact therewith, the pen
touch panel generates an input signal which can cause the electronic device to output
corresponding data. The input signal can be changed through use of a sliding button
unit installed to be operable on a handle part of the touch pen. In certain
embodiments, it is possible to control data in minute detail by sliding a sliding key
button of the sliding button unit forward and backward. For example, it can be
applied when sequentially controlling a thickness of a line in detail or minutely

controlling a volume of audio pfesently outputted.

[0054] FIG. 2 is a cross-sectional view illustrating a state of applying the touch pen 1

to the electronic device 100 according to certain embodiments of the present

invention.

[0055] Referring to FIG. 2, the electronic device 100 includes the touch screen unit

101 that is a multiple touch screen formed by sequentially mounting the pen touch
panel 183, a display unit 170 that is a display part, and the touch panel 182 in an inner
mounting area of a case frame indicated by the hashed region. The transparent touch
panel 182 can be mounted on a bottom of a window 106 of the portable terminal 100
(described also as an electronic device or an portable electronic device) by

performing deposition, and the display unit 170 such as a liquid crystal display (LCD)

10
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module is mounted below the touch panel 182.

[0056] Although not shown in the drawings, the pen touch panel 183 can include a
sensor substrate, which is a printed circuit board (PCB), on which a plurality of X-
axis coil arrays and a plurality of Y-axis coil arrays are disposed to be orthogonal to
one another, a shield plate installed on a bottom of the sensor substrate to block
external electromagnetic waves, and a connector electrically connected to the
substrate 105 of the electronic device 100. As the coil arrays block the transmission
of light, the pen touch panel 183 is disposed below the transparent touch panel 132
and the display unit 170. However, the present invention is not limited thereto and the
touch panel 182, the display unit 170, and the pen touch panel 183 can be differently
arranged. In addition, the pen touch panel 183 can be disposed below the substrate
105.

[0057) According to the present embodiment, when the touch pen 1 accesses the
window 106 of the portable terminal 100 within a certain distance d, the pen touch
panel 183 can sense the access of the touch pen 1. In this case, the electronic device
100 can sense that the pen touch panel 183 is being used and can disable the touch
panel 183. Accordingly, when the touch pen 1 accesses within a sensing distance d of
the electronic device 100, data according to a corresponding application mode being
currently performed by the electronic device 100 can be outputted (displayed). For
example, when the corresponding application mode is a line-drawing mode, the
electronic device 100 can the position and movement of the touch pen 1 and can
output a corresponding line on the display unit 170 of the electronic device 100.
[0058]In this case, the electronic device 100 can allow the user to minutely and
continuously control a thickness of a line by operating a sliding button unit 70 of the

touch pen 1. In this case, a resonance frequency of the touch pen variable with the
operation of the user with respect to the sliding button unit 70 can be sensed by the
electronic device 100, a table showing line thicknesses according to frequencies
stored in a data storage unit 117 (refer to FIG. 9) of the electronic device 100 can be
checked, and a corresponding line thickness according to an input frequency can be

outputted.

11
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[0059] FIG. 3 is a perspective view illustrating a configuration ot the touch pen 1,
FIG. 4 is a cross-sectional view illustrating the touch pen 1, and FIGS. 5A to 5C are
perspective views and a cross-sectional view illustrating a sliding key button 71 of
the sliding button unit 70 applied to the touch pen 1.

[0060] Referring to FIG. 3, in the case of the touch pen 1, a tip 50 is protruded from
one end of a hollow housing 10 having a certain length to access or to be mn contact
with the touch screen of the electronic device 100. The sliding button unit 70 1s
installed to be exposed on an outer surface of the housing 10 of the touch pen 1. The
sliding button unit 70 can be installed to allow the sliding key button 71 to be
exposed to the housing 10 and can be disposed in a position to allow the user to easily
operate while gripping the touch pen 1. In addition, the shding key button 71
described above can be disposed in a location to allow the user to easily operate the
sliding key button 71 by using an index finger thereof while gripping the touch pen 1.
The sliding key button 71 can be operated forward and backward as shown in an
arrow shown in FIG. 3.

[0061] The touch pen 1 comprises electromagnetic inductive type touch pen and the
pen touch panel is arranged to detect the induced electromagnetic signal. The touch
pen includes a hollow housing having a certain length, a coil body installed n the
housing and including a coil wound a plurality of times and having a certain length, a
magnetic body installed to be separated from the coil body with a certain interval and
inducing the coil body to generate a certain resonance frequency.

[0062] Referring to FIGS. 4 to 5C, the touch pen 1 according to the present
embodiment can include a hollow housing 10 having a certain length, a tip 50
installed to be moveable in an inner space 11 of the housing 10 to allow an end
thereof to be exposed from the housing 10, a magnetic body 20 joined together with
the tip 50, a coil body 30 installed to be separated from the magnetic body 20 with a
certain interval, a substrate 60 having a resonance circuit inducing a variance In
inductance according to a variance of the interval between the magnetic body 20 and
the coil body 30 caused by a flow (a movement) of the magnetic body 20, and an
elastic body 40 maintaining the interval between the magnetic body 20 and the coil

12
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body 30. The elastic body 40 may be deformed while pressing the tip 50 to induce a
variance in the interval between the magnetic body 20 and the coil body 30.

[0063] The tip 50 is formed to expose a part of one end thereof through an opening
formed on an end of the housing 10, and the magnetic body 20 is mounted on another
end thereof. In this case, a protrusion is formed on the other end of the tip 50 and a
concave groove is formed on a bottom surface of the magnetic body 20 to be coupled
together, thereby inducing the magnetic body 20 to be moveable together with the tip
50.

[0064] The magnetic body 20 may comprise a ferrite chip, for example. A guide
protrusion is protruded from a top surface of the magnetic body 20 and has a
configuration mounted on a guide groove formed on the elastic body 40. The coil
body 30 may comprise a coil wound a plurality of times around an outer
circumferential surface of a ferrite core having a bar shape. Also, the coil body 30 can
be closely fastened to the fastened substrate 60 such that they are kept together 1n the
inner space 11 of the housing 10.

[0065] Accordingly, the elastic body 40 is disposed between the magnetic body 20
and the coil body 30. The elastic body 40 maintains the magnetic body 20 and the
coil body 30 apart by at least a predetermined minimum interval, supports the
magnetic body 20 pushed toward the coil body 30 by the tip 50, and when a force,

that is, pen pressure applied to the tip 50 is removed, provides a restoring force to

allow the magnetic body 20 to maintain an original interval from the coil body 30.
The elastic body 40 may comprise a material capable of maintaining an original
shape while being used for a long time, such as rubber or silicon.

[0066] The sliding button unit 70 is installed in such a way that the part thereof 1s

exposed to the outside of the housing 10. The sliding button unit 70 can include a
sliding key button 71 installed to be partially exposed to the outside of the housing 10
and to slide forward and backward. A movable terminal 713 protrudes toward the coil
body 30 in the housing 10. In addition, springs 12 and 13 are disposed on a front and
a rear of the sliding key button 71 and provide elastic forces and restoring forces to

allow the sliding key button 71 to be restored to a certain position.

13
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[0067] The sliding key button 71 includes an operation part 711 partially exposed to
the outside of the housing 10 to allow the user to operate the sliding button unit 70.
Guide ribs 712 extend right and left from the operation part 711 to be disposed in the
housing 10 to prevent the sliding key button 71 to be separated outward from the
housing. The moveable terminal 713 is installed on a surface of the guide rib 712 to
protrude towards the coil body 30. The moveable terminal 713 is configured to be
pressed from the inside of the sliding key button 71 to the outside thereof by a spring
714 such that when pressed from the outside the moveable terminal 713 moves in a
direction the arrow shown in FIG. 5C.

[0068] Accordingly, as shown in FIG. 4, when installed in the housing 10 of the touch
pen 1, the sliding key button 71 can move in a longitudinal direction of the touch pen
1 (the direction of the arrow shown in FIG. 4), and simultaneously, the movable
terminal 713 is in contact with an outer circumferential surface of the coil body 30,
thereby inducing selective contacts with wound parts P1, P2, P3, ..., etc. of the coil
31 (as shown in FIG. 6).

[0069] FIG. 6 is a configuration view illustrating a theory of operating the sliding
button (sliding key button) applied to the touch pen 1.

[0070] Referring to FIG. 6, the moveable terminal 713 is installed to be in contact
with the wound parts P1, P2, P3, ..., etc. of the coil 31 wound around the coil body
30 in such a way that a winding length of the coil 31 wound around the coil body 30

can be controlled according to a flow of the sliding key button 71. Also, the moveable
terminal 713 can be electrically connected to an end PN of the coil 31 wound around
the coil body by a conductive line including a capacitor 715. Accordingly, since the
part of the coil 31 in contact with the moveable terminal 713 changes according to
movement of the sliding key button 71, the winding length of the coil 31 connected
by the end PN of the coil 31 and the fluid terminal 713 changes. A frequency

outputted from the touch pen 1 can vary with a variation of the winding length of the

coil 31.
[0071] As shown in the drawings, the contact parts P1, P2, P3, ..., etc. of the coil 31

wound around the coil body 30 in contact with the moveable terminal 713 of the
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sliding key button 71 changes, while the conductive line connected to the end of the
coill 30 1s not changed. Accordingly, when the sliding key button 71 moves
downwardly, a whole length of the coil 31 for generating a frequency can be changed
from being connected to the contact part P1, the fluid terminal 713, and the end PN
into being connected to the contact part P2, the fluid terminal 713, and the end PN.
[0072] FIGS. 7A and 7B are views illustrating a state ot displaying data mputted by
the touch pen 1 on the electronic device 100.

[0073] As shown in FIG. 7A, a touch pen input mode 1s being performed on a display
screen 710 of the touch screen unit 101 of the electronic device 100. In this case, a
notice bar 711 for notifying a present mode to the user can be displayed on a top of
the display screen 110 and an icon 112 for the touch pen mput mode can be displayed
on the notice bar 111 to allow the user to know whether a present data input mode 1s a
mode for inputting data by using the touch pen 1 or not.

[0074] In the touch pen input mode, when the user allows the touch pen 1 to be 1n
contact with or to be close to the display screen 710 and then moves the touch pen 1
across the display screen 710, a line having a corresponding thickness 1s displayed. In
this case, a preview window 114 can be generated in a certain area of the display
screen 710 to show the thickness of the line to the user, and a present line thickness
image 115 can be displayed on the preview window 114. The line thickness 1image
115 is shown as a circular shape having the thickness of the corresponding line but it
is not limited thereto and various images capable of notifying a thickness of a line

currently inputted to the user can be applied.

[0075] On the other hand, as shown in FIG. 7B, when the user is operating the sliding

button in a direction @ while drawing a line in a direction (D, the thickness of the

line increases and the line thickness image 115 increases in size as the line 1s drawn.

This operation is based on the user moving the sliding key button 71 of the sliding

button unit 70 and thereby changing a contact position of the moveable terminal 713

upon the coil 31 wound around the coil body 30.

[0076] Certain embodiments of the present invention allow the thickness of a line ot
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be controlled while the user is operating the tip 50 of the touch pen out of contact
with the display screen 110, but within a predetermined distance of the display screen
110, which 1s designated as "a hovering section".

[0077] F1G. 8 1llustrates a method of outputting data in an electronic device according
to an mput of a touch pen according to certain embodiments of the present invention.
Reterring to FIG. 8, the electronic device checks whether it is in a touch pen mode or
not in block 801. When it is not the touch pen mode, in block 805, a corresponding
mode 1s performed.

[0078] When the electronic device checks that it is the touch pen mode, in block 803,
1t 1s checked whether a touch pen input 1s performed. When the input of the touch pen
1s checked, the electronic device, in block 807, checks an inputted frequency of the
touch pen, and 1n block 809, compares the inputted frequency with a mapping table
stored 1n a data storage unit of the electronic device. In the mapping table, various
line thicknesses are stored in association with a corresponding frequency or range of
variable frequencies. Corresponding line thicknesses associated with a range of
variable frequencies may thereby be mapped to operations of the sliding key button.
[0079] Accordingly, the electronic device compares a line thickness according to a
presently inputted frequency with the line thickness mapping table, and in block 811,
outputs the line thickness according to the corresponding frequency. After that, in

block 813, 1t 1s checked whether the frequency inputted by the touch pen is changed

or not. When the frequency 1s changed, a process of performing the operation of

block 807 again can be repeated.
[0080] FIG. 9 1s a block view illustrating the electronic device 100 to which the touch

pen 1 1s applied. Reterring to FIG. 9, the electronic device 100 includes a storage

module 110, a processor module 120, a communication module 130, an external port
140, an audio processing unit 150, an input/output control module 160, a display unit
170, and an input unit 180. In this case, the storage module 110 and the external port
140 can be present as pluralities thereof and the display unit 170 1s a display module
and can include a high pixel thin film transistor (TFT) LCD module.

[0081] The processor module 120 includes a memory controller 121, a processor 122,
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and a peripheral interface 123. In this case, the processor 121 can be present as a
plurality thereof.

[0082] The communication module 130 includes a radio frequency (RF) processor
131 and a base band processor 132. The elements described above can be provided as
hardware such as at least one integrated circuit, software, or a combination of the
- hardware and the software.

[0083] The storage module 110 can include a program storage part for storing
programs for controlling the operations of the electronic device 100 and a data
storage unit 117 for storing data generated while performing the programs. For
example, the program storage part includes an operation system software module
111, a communication software module 112, a graphic software module 113, a user
interface software module 114, at least one application program software module
115, and a touch operation program module 116 according to the present
embodiment.

[0084] The operation system software module 111 includes at least one software
component for controlling general system operations. In this case, the operation
system software module 111 also allows communications between a plurality of
hardware units and a plurality of software components to be smoothly performed.
[0085] The communication software module 112 includes at least one software
component for processing data transmitted and received via one of the RF processor
131 and the external port 140. The graphic software module 113 includes at least one
software component for providing and displaying graphics on the display unit 170.
The user interface module 114 includes at least one software component related to a
user interface. The application program software module 115 includes at least one

software component with respect to application programs installed in the portable
electronic device 100.

[0086] The touch operation program module 116 can include not only a software
component for correcting touch errors recognized by a touch panel integrated circuit
and a pen touch panel integrated circuit included in the input/output control module

160 but also various routines for supporting the multiple touch panel operation. For
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example, the touch operation program module 116 can include a routine supporting
the touch panel 182 and the pen touch panel 183 to be activated and a routine sensing
a frequency varying with operating the sliding button unit 70 of the touch pen 1 while
activating the pen touch panel 183 and collecting a corresponding pen touch event.
[0087] Additionally, the touch operation program module 116 includes a routine for
classifying the kinds of inputted touch events by checking information corresponding
to device information of a touch panel and device information of a digitizer-based
touch pen corresponding to a pen touch panel. ‘
[0088] The memory controller 121 of the processor module 120 controls access to the
storage module 110 of other elements such as the processor 122 and the peripheral
interface 123 and controls various signal flows and collection and output of
information necessary for supporting the multiple touch panel operation.

[0089] The processor module 120 can control, when it is sensed that a touch pen is in
close proximity to the pen touch panel 183, in such a way that a function of the touch
panel 182 sensing a touch of a human body is released and only an input of the touch
pen is sensed. Also, the processor module 120 can detect a variable frequency
inputted from the touch pen 1 and can output a continuous and detailed line thickness
corresponding to the frequency. Also, the processor module 120 can control in such a
way that the frequency inputted by the touch pen 1 and a table including

corresponding line thicknesses for respective frequencies stored in the data storage

unit 117 are checked and a corresponding line thickness 1s outputted.
[0090) The peripheral interface 123 controls connections among input/output

peripheral devices, the processor 122, and the storage module 110 of the electronic

device 100.

[0091] The processor 122 controls a portable terminal to provide various services
such as voice communication and data communication by using at least one software
program. Also, the processor 122 controls a software module stored 1n the storage
module 110 to be executed to provide multimedia service.

[0092] The memory controller 121, the processor 122, and the peripheral interface

123 included in the processor module 120 can be provided as a single chip or
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individual chips.

[0093] The RF processor 131 processes a high frequency signal transmitted and
received via an antenna. For example, the RF processor 131 converts a base band
signal provided from the base band processor 132 into a high frequency signal and
transmits the high frequency signal via the antenna. Also, the RF processor 131
converts a high frequency signal provided via the antenna into a base band signal and
transmits the base band signal to the base band processor 132. In this case, the RF
processor 131 includes an RF transceiver, an amplifier, a tuner, an oscillator, a digital
signal processor, a coding decoding (CODEC) chip set, a subscriber identity module
(SIM) card.

[0094] The external port 140 includes a connection interface allowing a portable
terminal to be directly connected to other devices or to be connected to other devices
via a network. For example, the external port 140 includes a charge interface for
charging an electronic device.

[0095] The audio processing unit 150 forms an audio packet between the user and the
portable electronic device 100 by using a speaker and a microphone and provides an
audio interface.

[0096] The input/output control module 160 provides an interface among input/output
devices such as the display unit 170 including a display module and the input unit
180 including a key input button 181, a touch panel, and a pen touch panel and the
peripheral interface 123. In this case, the input/output control module 160 can include
driver integrated circuits determining touch coordinates according to nput
information inputted from the touch panel and the pen touch panel, respectively.
[0097] The display unit 170 displays state information of the portable electronic
device 100, a text inputted by the user, a moving picture, and a still picture according
to control of the graphic software module 113. Also, the display unit 170 displays
touch information inputted to the touch panel and the pen touch panel of the input
unit 180. Particularly, the processor module can output a line thickness corresponding
to an input frequency of the touch pen, currently inputted.

[0098] Since the touch pens and the electronic devices according to various
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embodiments of the present invention are easily operated by using the slide button
while operating the touch pen, data inputted by using the touch pen can be
continuously outputted in detail, thereby providing increased convenience of
operation to the user and increasing reliability of the device.

[0099] There are various methods of modifying the embodiments within a range of
the scope of the claims of the present invention. In other words, without being out of
the scope of the following claims, there will be many other methods of executing the
present invention.

[00100] For example, in the present embodiment, two springs are applied
perpendicularly to the sliding key button 71 to allow the sliding key button 71 to
return to an original position. However, although the sliding key button 71 does not
return without the springs, a corresponding line thickness can be displayed.
Additionally, when an input event of the touch pen does not occur for a certain time
in the touch pen input mode, the line thickness can restore a default value or a
predetermined line thickness value.

[00101] It will be appreciated that embodiments or portions of embodiments of the
present invention can be realized in the form of hardware, software or a combination
of hardware and software. Any such software may be stored in the form of volatile
or non-volatile storage, for example a storage device like a ROM, whether erasable or

rewritable or not, or in the form of memory, for example RAM, memory chips,

device or integrated circuits or on an optically or magnetically readable medium, for
example a CD, DVD, magnetic disk or magnetic tape or the like. It will be
appreciated that the storage devices and storage media are embodiments of machine-
readable storage that are suitable for storing a program or programs comprising
instructions that, when executed, implement embodiments of the present invention.

[00102] Accordingly, embodiments provide a program comprising code for
implementing apparatus or a method as claimed in any one of the claims of this
specification and a machine-readable storage storing such a program. Still further,

such programs may be conveyed electronically via any medium, for example a
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communication signal carried over a wired or wireless connection and embodiments
suttably encompass the same.

[00103) Throughout the description and claims of this specification, the words
“comprise” and “contain” and variations of the words, for example “comprising” and
“comprises”, means “including but not limited to”, and is not intended to (and does
not) exclude other components, integers or steps.

[00104] Throughout the description and claims of this specification, the singular
encompasses the plural unless the context otherwise requires. In particular, where
the indefinite article 1s used, the specification is to be understood as contemplating
plurality as well as singularity, unless the context requires otherwise.

[00105] Features, integers or characteristics described 1n conjunction with a particular
aspect, embodiment or example of the invention are to be understood to be applicable
to any other aspect, embodiment or example described herein unless incompatible
therewith.

[00106] It will be also be appreciated that, throughout the description and claims of
this specification, language in the general form of “X for Y” (where Y is some action,
activity or step and X 1s some means for carrying out that action, activity or step)
encompasses means X adapted or arranged specifically, but not exclusively, todo Y.
[00107] While the invention has been shown and described with reference to certain

embodiments thereof, it will be understood by those skilled in the art that various

changes in form and details may be made therein without departing from the scope of

the invention as defined by the appended claims.
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CLAIMS:

1. An electronic device including a touch pen, wherein the touch pen comprises:

a hollow housing;

a coil body disposed in an interior of the hollow housing and comprising a

plurality of coil windings;
a magnetic body separated from the coil body; and

a button unit moveably connected to the coil windings and configured to adjust

an electrical length of the coil windings, wherein the button unit comprises:

a sliding key button partially exposed to an exterior of the hollow housing and

configured to slide in a longitudinal direction of the hollow housing; and

a moveable terminal installed protruding from the sliding key button toward

the coil body configured to be in contact with the coil windings.

2. The electronic device of claim 1, wherein one end of the moveable terminal
changes the electrical length of the coil windings by changing a contact part with the coil

windings according to a sliding operation of the sliding key button.

3. The electronic device of claim 2, wherein another end of the moveable terminal
is constantly, electrically connected to an end of the coil regardless of a movement of the

sliding key button.

4. The electronic device of claim 3, wherein a capacitor is further disposed

between the contact part and the end of the coil.

5. The electronic device of claim 1, wherein the sliding key button comprises:

an operation part exposed to the exterior of the hollow housing;
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a guide rib extended from the operation part and configured to be disposed 1n

the hollow housing and preventing a separation of the sliding key button;

a metallic moveable terminal installed to be partially exposed from the inside

of the operation part and controlled not to be separated from the operation part; and

a spring constantly pressing the moveable terminal outward in the operation

part.

6. The electronic device of claim 1, further comprising at least one spring
installed in the hollow housing configured to allow the shiding key button to restore an

original position after operation.
7. A touch pen comprising:

a hollow housing;

a coil body disposed in an interior of the hollow housing and comprising a

plurality of coil windings;
a magnetic body separated from the coil body; and

a button unit moveably connected to the coil windings configured to adjust an

electrical length of the coil windings, wherein the button unit comprises:

a sliding key button partially exposed to an exterior of the hollow housing and

configured to slide in a longitudinal direction of the hollow housing; and

a moveable terminal installed protruding from the sliding key button toward

the coil body configured to be in contact with the coil windings.

8. The touch pen of claim 7, wherein one end of the moveable terminal changes
the electrical length of the coil windings by changing a contact part with the coil windings

according to a sliding operation of the sliding key button.

23



CA 02841503 2016-10-04

79943-2

9. A method of operating an electronic device comprising a touch pen, the

method comprising:

1dentifying, when an input 1s performed by the touch pen, a frequency emitted
from the touch pen, wherein the touch pen includes a moveable button unit partially exposed
O to an exterior of the touch pen and the touch pen is configured to change the frequency
emitted from the touch pen by adjusting an electric length of coil windings around a coil body

in the touch pen according to the movement of the button unit;

comparing the identified frequency with an output data table; and
outputting data corresponding to the frequency.

10 10. The method of claim 9, further comprising, after the comparing with the output

data table, displaying a preview window corresponding to the data.

11. The method of claim 10, wherein the outputted data is a line having a certain

thickness outputted by a transfer of the touch pen.

12. The method of claim 11, wherein data outputted in the preview window is
15 displayed in a line thickness corresponding to a frequency currently inputted or a frequency

just before being inputted.

13. The method of claim 9, wherein, the input performed by the touch pen

comprises an input event sensed when the touch pen enters within a certain sensing distance

betore contact between the touch pen and a display surface of the electronic device.
20 14. The method of claim 9, comprising, after the outputting the data:

determining whether the frequency emitted by the touch pen has changed; and

outputting, when the frequency pen has changed, data changed corresponding

to the changed frequency.
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135. The method of claim 9, wherein, after the outputting the data, when an input ot
the touch pen is not recognized for a certain amount of time, the outputted data is changed

into a default value.
16. An electronic device comprising:

an electromagnetic inductive touch pen comprising a moveable button unit

partially exposed to an exterior of the touch pen;

a pen touch panel configured to detect a frequency emitted from the touch pen;

and

at least one processor configured to sense a variance in the frequency of the
touch pen and to output corresponding data according to a changed frequency and according

to a movement of the button unit;

wherein the touch pen is configured to change the frequency emitted from the
touch pen by adjusting an electric length of coil windings around a coil body 1n the touch pen

according to the movement of the button unit.

17. The electronic device of claim 16, wherein the processor is configured to
output the corresponding data to a preview screen of a display unit before or simultaneously

with outputting the corresponding data according to the changed frequency.
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