
Description INPUT DEVICE FOR CONTENT PROVIDING DEVICE
AND METHOD OF OPERATING THE SAME Technical Field [1]
The present invention relates to a content providing
device, and more particularly, to an input device for
a content providing device and a method of operating
the same that are capable of detecting various kinds
of input operations using a plurality of input sensors
or a plurality of contact sensors. Background Art [2]
A content providing device may be referred to as a
portable device such as a mobile phone, an MP3 player,
a PMP player, an electronic dictionary, or the like,
capable of storing content information and outputting
the content information through a display device or an
audio device in response to a user's request. [3]
While a conventional content providing device can
store small content information and display the stored
content information in a simple display manner only, a
stateof- the-art content providing device can store
and display content information with the same level as
a desktop computer. [4] Therefore, the content
providing device may include various kinds of input
devices such as a keyboard and a mouse, similar to the
desktop computer. However, since the content providing
device should have good mobility features, it is
difficult to install a large number or size of input
devices in the content providing device. [5] Referring
to FlG. 1, Korean Patent Application No. 2005-1 14414
discloses a pressure sensor including a pressure pad
161, an input signal generator 140, a reference signal
generator 150, a pressure signal generator 160, and a
pressure data generator 170 to detect contact
strength(or pressure strength) with respect to a
pressure pad. [6] In addition, referring to FlG. 2,
Korean Patent Application No. 2005-23382 discloses a
contact sensor including a reference signal generator
10, a first signal generator 21, a second signal
generator 22, a contact signal generator 30, and a
filter 40 to detect a contact of a contact pad.
Disclosure of Invention Technical Problem [7] In order
to solve the problem, the present invention provides
an input device for a content providing device capable
of performing various input operations and maintaining
the size of the input device using a plurality of
input sensors and contact sensors, thereby remarkably
reducing the number of input buttons, which should be 



included in the content providing device.[8] The
present invention also provides a method of operating
an input device for a content providing device capable
of performing various input operations and maintaining
the kind and size of the input device using a
plurality of input sensors and contact sensors.
Technical Solution [9] In accordance with a first
exemplary embodiment of the present invention, there
is provided an input device for a content providing
device including: a pressure sensor having first
pressure pads varying impedance according to contact
strength, and pe riodically generating and outputting
first pressure data having values corresponding to
impedance of each of the first pressure pads; a button
information generator for generating and outputting
button information corresponding to the first pressure
pad having the largest pressure data, when receiving
the first pressure data; a pointing in formation
generator for obtaining a position value of the first
pressure pad having the largest pressure data when
receiving the first pressure data, comparing the
position value with the previously obtained position
value to calculate a movement value of a contact
position, and generating and outputting pointing
information having the calculated movement value; and
an operation selection unit for transmitting the first
pressure data to the button information generator when
the first pressure data transmitted from the pressure
sensor is different from the previously obtained data
and has a value larger than a button input value, and
transmitting the first pressure data to the pointing
information generator when the first pressure data
transmitted from the pressure sensor is different from
the previously obtained data and has value smaller
than a pointing input value. [10] In accordance with a
second exemplary embodiment of the present invention,
there is provided a content providing device
including: a user input unit having first pressure
pads varying impedance according to contact strength,
and generating button in formation or pointing
information according to user's contact strength with
respect to the first pressure pads; and a controller
for performing, when the button information is
received, a data selection operation in response to
the button information, determining a content display
mode when the pointing information is received,
scrolling a screen in response to the pointing
information when the display mode is a scroll mode,
and moving a cursor displayed on the screen in
response to the pointing information when a cursor
moving mode. [11] In accordance with a third exemplary
embodiment of the present invention, there is provided
a content providing device including: a user input
unit having a plurality of 



key buttons and a plurality of contact sensors, and
generating a plurality of button in formation and a
plurality of contact signals; a contact sensor
controller for recognizinga contact position or a
contact position moving direction in response to the
plurality of contact signals, generating scroll
information corresponding to the contact position or
the contact position moving direction in a scroll
mode, and generating cursor moving information
corresponding to the contact position in a cursor
moving mode; and a main controller for setting a
display mode according to a display type of content,
scrolling a screen in response to the scroll
information generated by the contact sensor controller
in the scroll mode, and moving a curser displayed on
the screen in response to the curser moving
information generated by the contact sensor controller
in the cursor moving mode. [12] In accordance with a
fourth exemplary embodiment of the present invention,
there is provided a method of operating an input
device for a content providing device having first and
second pressure pads disposed on a keypad and varying
impedance according to contact strength of a user, the
method including: a pressure data generating step of
periodically generating a plurality of first pressure
data having values corresponding to impedance of each
of the first pressure pads; a determination step of
determining whether at least one first pressure data
has a value larger than a button input value when a
newly obtained first pressure data is different from
the previously obtained first pressure data; a button
information generating step of obtaining the first
pressure pad having the largest first pressure data,
and generating and outputting button information
corresponding to the obtained first pressure pad, when
the at least one first pressure data has a value
larger than the button input value as a result of the
determination; and a pointing information step of
obtaining a position value of the first pressure pad
having the largest first pressure data, comparing the
position value with the previously obtained position
value to calculate a movement value of a contact
position, and generating and outputting pointing
information having the calculated movement value, when
all of the first pressure data have values not more
than the pointing input value as a result of the
determination. Advantageous Effects [13] As can be
seen from the foregoing, an input device in accordance
with the present invention can perform various input
operations using a plurality of pressure sensors or a
plurality of contact sensors, thereby remarkably
increasing applicability of the input device.
Therefore, a content providing device including the
input device in accordance with the present invention
can detect more various input operations through a
single input device, thereby enabling a user to
readily search and select data. 



[14] In addition, the input device in accordance with
the present invention can replace a plurality of key
buttons with a plurality of pressure sensors, or
dispose a plurality of contact sensors on the
plurality of key buttons or remaining regions except
the keybuttons, without increasing size of the input
device. Brief Description of the Drawings [15] FlG. 1
is a block diagram of a conventional pressure sensor;
[16] FlG. 2 is a block diagram of a conventional
contact sensor; [17] FlG. 3 is a block diagram of an
input device in accordance with an exemplary
embodiment of the present invention; [18] FlG. 4 is a
diagram showing position values of respective pressure
pads of the input device of FlG. 3; [19] FlG. 5 and
FlG. 6 are a diagram illustrating the operation of a
pointing information generator of FlG. 3; [20] FlG. 7
is a flowchart illustrating a method of operating the
input device of FlG. 3; [21] FlG. 8 is a block diagram
of a content providing device having the input device
of FlG. 3 in accordance with an exemplary embodiment
of the present invention; [22] FlG. 9 and FlG. 10 are
is a diagram illustrating a display mode of the
content providing device of FlG. 8; [23] FlG. 11 to
FlG. 15 show external appearances of an input device
having the contact sensors of FlG. 2 in accordance
with an exemplary embodiment of the present invention;
[24] FlG. 16 shows an external appearance of an input
device having the contact sensors of FlG. 2 in
accordance with another exemplary embodiment of the
present invention; [25] FlG. 17 is a block diagram of
a content providing device having the input device of
FlG. 11 to FlG. 15 in accordance with an exemplary
embodiment of the present invention; [26] FlG. 18 is a
diagram illustrating the operation of a contact sensor
controller of FlG. 11 to FlG. 15; and [27] FlG. 19 is
a flowchart illustrating the operation of the content
providing device of FIG. 17. Best Mode for Carrying
Out the Invention [28] Exemplary embodiments of an
input device for a content providing device and a
method of operating the same according to the present
invention will now be described in detail with
reference to the accompanying drawings. [29] FIG. 3 is
a block diagram of an input device in accordance with
an exemplary embodiment of the present invention, and
the input device of FlG. 3 is implemented 



using the pressure sensor of FIG. 1. [30] Referring to
FlG. 3, the input device of the present invention
includes a keypad 210 having a plurality of pressure
pads p0 ~ p9, p*, p#, pu, and pi, an operation
detector 220 having a plurality of pressure data
generators 221 ~ 22n corresponding to theplurality of
pressure pads pO ~ p9, p*, p#, pu, and pi, an
operation selection unit 230, a setting information
generator 240, a button information generator 250, and
a pointing information generator 260. [31] The keypad
210 includes the plurality of pressure pads p0 ~ p9,
p*, and p#, (hereinafter, referred to as common pads)
for simultaneously performing a button function and a
pointing function, and the plurality of pressure pads
pu, and pi (hereinafter, referred to as setting pads)
for performing a setting function. In this process,
each of the plurality of common pads p0 ~ p9, p*, and
p# and the plurality of setting pads pu, and pi varies
impedance according to contact strength of a user.
[32] The operation detector 220 includes the plurality
of pressure data generators 221 ~ 22n respectively
corresponding to the plurality of common pads and
setting pads p0 ~ p9, p*, p#, pu, and pi. In this
process, each of the pressure data generators 221 ~
22n periodically obtains impedance of the
corresponding common pad or setting pad p0 ~ p9, p*,
p#, pu, or pi according to a sampling cycle, and
generates and outputs a pressure data having a value
corresponding to the obtained impedance. [33] At this
time, the pressure pad p0 of the present invention is
implemented as the pad 161 in FlG. 1, and the pressure
data generator 221 is implemented as the input signal
generator 140, the reference signal generator 150, the
pressure signal generator 160, and the pressure data
generator 170. That is, a pair of the pressure pad p0
and the pressure data generator 221 constitutes a
pressure sensor of FlG. 1. [34] The operation
selection unit 230 analyzes the pressure data of the
common pads pe riodically transmitted and selects
transmission path of the pressure data. That is, when
a newly received pressure data is different from the
previously received pressure data and at least one
pressure data has a value larger than the button input
value, the operation selection unit 230 transmits the
newly received pressure data to the button information
generator 250. When the newly received pressure data
is different from the previously received pressure
data and all of the pressure data have values smaller
than pointing input value, the operation selection
unit 230 transmits the newly received pressure data to
the pointing information generator 260. On the other
hand, when the newly received pressure data is equal
to the previously received pressure data, the
operation selection unit 230 determines that a user
maintains the previous contact state at it is, and
transmits no data to the button information generator
250 and the pointing 



information generator 260. [35] At this time, the
button input value and the pointing input value are
reference values for determining whether the common
pad is to be used as a button or a pointing device,
which can be set depending on a user;s need, under the
condition that the button input value is larger than
the pointing input value. [36] The setting information
generator 240 obtains the second pressure pad
thatgenerates different second pressure data when
pressure data of setting pad pu or pi having a
different value from the previous pressure data is
received from the operation detector 220, and
generates and outputs setting information
corresponding to the obtained second pressure pad and
a pressure data value of the obtained second pressure
pad. [37] While the above embodiment describes two
setting pads, if necessary, such setting pads may be
added in various ways. [38] The button information
generator 250 stores button information respectively
cor responding to the plurality of position values of
each common pad p0 ~ p9, p* and p#. When the plurality
of pressure data are received from the operation
selection unit 230, the button information generator
250 obtains the common pad having the largest pressure
data as a contact pad contacted by the user, and
generates button information corresponding to the
contact pad. [39] The pointing information generator
260 sets and stores position values of the plurality
of common pads p0 ~ p9, p* and p# on the basis of a
mapping relationship shown in FlG. 4. When the
plurality of pressure data are continuously received
within a moving detection time, the pointing
information generator 260 sets the common pad having
the largest pressure data as a contact pad contacted
by the user to obtain its position value, compares the
position value and the previously obtained position
value to calculate a movement value of the contact
position, and generates pointing in formation having
the calculated movement value. [40] At this time, the
moving detection time is a maximum time that a user
should move contact positions of the plurality of
pressure sensors in order to perform pointing
operation, which can be set according to a user s
need. [41] FlG. 5 is a conceptual diagram illustrating
a method of generating pointing in formation of a
pointing information generator 260 in accordance with
the present invention. [42] The pointing information
generator 260 sets a common pad having the largest
pressure data as a contact pad and obtains its
position value, when the pressure data of the
plurality of common pads p0 ~ p9, p* and p# are
received. When the position 



values of the contact pads are continuously obtained
within the moving detection time, the pointing
information generator 260 compares a currently
obtained position value with a previously obtained
position value to calculate a movement value of the
contact position, and generates pointing information
having the calculated movement value. [43] When the
currently obtained position value is (x, y) and the
previously obtained position value is (xq, yq), the
movement value of the contact position is calculated
using "formula (x-xq, y-yq)" [44] For example, when a
user continuously contacts the common pads p2, p5, p8
andpO which are disposed in a line as shown in FlG. 5,
the pointing information generator 260 continuously
obtains position values (1, 3), (1, 2), (1, 1), and
(1, 0) of the contact pads within the movement
detection time. Then the pointing information
generator 260 generates a movement value (0, -1) when
the contact point moves from p2 to p5, from p5 to p8,
and from p8 to pO. That is, pointing information
having the movement values (0, -1) is continuously
generated. [45] On the other hand, when the pointing
information generator 260 does not obtain a new
position value until the movement detection time
elapses, a pointing operation is terminated, and
pointing information is not generated. [46] For
example, when a user continuously contacts the
straightly disposed common pads p2, p5 and p8 within
the movement detection time, and then maintains the
contact with the common pad p8 until the movement
detection time elapses, the pointing in formation
generator 260 generates pointing information having
the movement value (0, -1) only when the contact point
moves from p2 to p5 and from p5 to p8, and generates
no pointing information when the contact point
maintains p8. [47] However, when the user continuously
contacts the common pads p8 and pO and obtains a new
position value within the movement detection time, the
pointing in formation generator 260 newly generates
and outputs pointing information having the movement
value (0, -1). [48] In addition, the pointing
information generator 260 previously sets a movement
correction value on the basis of a relationship
between the common pads pi, p2, p3, p4, p6, p7, p9,
p*, pO and p# disposed on the periphery of the keypad.
Therefore, when a user repeatedly contacts the common
pads disposed in a line on the periphery of the keypad
while maintaining the same directionality, the
pointing information generator 260 continuously
generates pointing information having the same
directionality. [49] When the input device includes
common pads disposed in an n x m matrix, the pointing
information generator 260 sets a movement correction
value by adding n when an x-axis movement value of a
contact position is larger than an x-axis 



movement limit value, i.e., (n-1), and adding m when a
y-axis movement value of a contact position is larger
than a y-axis movement limit value, i.e., (m-1). [50]
For example, as shown in FlG. 6, when a user
continuously contacts the common pads p2, p5, p8 and
pOhaving position values (1, 3), (1, 2), (1, 1), and
(1, 0) and disposed in a line between upper and lower
ends of the keypad, and then continuously contacts the
common pads p2, p5, p8 and pO repeatedly, the contact
position of the user is abruptly changed from the
lower end to the upper end (from pOto p2). In this
case, the pointing information generator 260
calculates a movement value of this section as (0,
-3), and adjusts the movement value using a movement
correction value, thereby finally obtaining the
movement value (0, -1). Consequently, the pointing
informationgenerator 260 continuously generates only
the pointing information having the movement value (0,
-1). [51] A method of operating an input device in
accordance with the present invention will now be
described with reference to FlG. 7. [52] An operation
detector 220 newly obtains a plurality of pressure
data respectively corresponding to a plurality of
common pads and setting pads p0 ~ p9, p*, p#, pu and
pi according to a sampling cycle. Then, the operation
detector 220 transmits the pressure data of the
plurality of common pads p0 ~ p9, p* and p# to an
operation selection unit 230, and transmits the
pressure data of the plurality of setting pads pu and
pi to a setting information generator 240 (Sl). [53]
The setting information generator 240 determines
whether the newly received pressure data of the
plurality of setting pads are different from the
previously received pressure data of the plurality of
setting pads (S2). As a result of the determination of
step S2, when the newly received pressure data of the
plurality of setting pads are different from the
previously received pressure data of the plurality of
setting pads, the setting information generator 240
generates the pressure data having values different
from the previous pressure value and setting
information corresponding to the setting pads having
the pressure data, and outputs the pressure data and
the setting information to a main body of a content
providing device (S3). [54] At the same time, the
operation selection unit 230 also determines whether
the newly received pressure data of the plurality of
common pads are different from the previously received
pressure data of the plurality of common pads (S4).
[55] As a result of the determination of S4, when the
newly received pressure data of the plurality of
common pads are the same as the previously received
pressure data of the plurality of common pads, the
operation selection unit 230 determines that a user
does not contact any pad or maintains the previous
contact, and returns to step Sl to obtain 



new pressure data. [56] On the other hand, as a result
of the determination of S4, when the newly received
pressure data of the plurality of common pads are
different from the previously received pressure data
of the plurality of common pads, the operation
selection unit 230 compares the newly received
pressure data of the plurality of common pads with
button input values and pointing input values,
respectively (S5). [57] As a result of the comparison
of step S5, when at least one pressure data is larger
than the button input value, the operation selection
unit 230 determines that the user uses the common pads
as buttons, sets an operation mode of the input device
as a button mode, and then transmits the newly
received pressure data to a button in formation
generator 250 (S6). The button information generator
250 obtains a common pad having the largest pressure
data as a common pad contacted by a user, and
thengenerates button information corresponding to the
obtained common pad (S7). [58] On the other hand, as a
result of the comparison of step S5, when all of the
pressure data are smaller than the pointing input
value, the operation selection unit 230 sets an
operation mode of the input device as a curser moving
mode, and transmits the newly received pressure data
to a pointing information generator 260 (S8). The
pointing in formation generator 260 obtains a common
pad having the largest pressure data as a common pad
contacted by the user, and obtains its position value
(S9). [59] In addition, the pointing information
generator 260 determines again whether a new position
value is obtained within the movement detection time,
in order to determine whether the current pointing
operation is a normal pointing operation (SlO). [60]
As a result of the determination of step SlO, when the
new position value is obtained within the movement
detection time, the pointing information generator 260
determines that the current pointing operation is
normal, compares the new position value with the
previous position value through step S9 to calculate a
movement value of a contact position (Sl 1), and
generates pointing information having the calculated
movement value (S12). [61] On the other hand, as a
result of the determination of step SlO, when the new
position value is not obtained within the movement
detection time, the pointing in formation generator
260 determines that the current pointing operation is
abnormal, and does not generate any pointing
information (S13). [62] After generating the setting
information, the button information, and the pointing
information through the above steps, the input device
repeatedly performs steps Sl to S3 to newly obtain
pressure data of the plurality of common pads and
setting pads p0 ~ p9, p*, p#, pu and pi, and thus
continuously generates setting information, button in 



formation, and pointing information. [63] As described
above, the input device in accordance with the present
invention includes a plurality of pressure pads to
detect various input operations and generate various
input information. [64] While the above input device
of the present invention includes the common pads and
the setting pads separated from each other, if
necessary, a single pressure pad may simultaneously
perform functions of a common pad and a setting pad.
[65] For this purpose, the operation selection unit
230 sets a predetermined number of pads p2, p8, p4 and
p6, among the plurality of common pads p0 ~ p9, p* and
p#, as combined-use pads. When at least one of the
input data of the combined-use pads p2, p8, p4 and p6
is larger than the pointing input value and smaller
than the button input value, the operation selection
unit 230 transmits the input data of the combined-use
pads p2, p8, p4 and p6 to the setting information
generator 240. When the input data of the combined-use
pads p2, p8, p4 and p6 are received from the operation
selection unit230, the setting information generator
240 obtains the combined-use pads generating a value
different from the previous value, and then generates
setting information cor responding to the pressure
data of the combined-use pad and the obtained
combineduse pad and outputs the setting information.
[66] For example, when a user continuously contacts a
predetermined number of common pads with a contact
strength smaller than the pointing input strength, the
pointing information generator 260 continuously
generates pointing information. When the user contacts
one of the combined-use pads p2, p8, p4 and p6 with a
contact strength larger than the pointing input
strength and smaller than the button input strength,
the setting information generator 240 generates
setting information for adjusting scroll speed of a
direction corresponding to the contacted pad. [67]
Therefore, the input device of the present invention
can generate the pointing in formation through the
plurality of common pads p0 ~ p9, p* and p#, and simul
taneously generate the setting information for
adjusting scroll speed of horizontal and vertical
directions through the combined-use pads p2, p8, p4
and p6. [68] FIG. 8 is a block diagram of a content
providing device having the input device of FIG. 3.
For the convenience of description, a content
providing device implemented as a mobile phone will be
described. [69] Referring to FIG. 8, a mobile phone
includes a user input unit 200 implemented as the
input device shown in FIG. 3, a main controller 300, a
memory 400, and a data output unit 500 having a
monitor 510 and a speaker 520. [70] In the user input
unit 200, a plurality of common pads are installed at
a con 



ventional mobile terminal, the common pads are
disposed in the same array as general buttons (number
buttons, a call button, a call-end button, and so on).
Setting pads are disposed in the same array as
conventional setting buttons (a volume adjustment
button, a screen brightness adjustment button, and so
on). Therefore, the user input unit 200 generates
button information, pointing information, or setting
information and outputs it to a main controller 300
depending on the kind and contact manner of the pads
contacted by a user. [71] The main controller 300
detects input operation of the user using the setting
in formation, the button information, or the pointing
information transmitted from the user input unit 200,
and performs a setting operation, a data selecting
operation, or a pointing operation corresponding
thereto, thereby performing a basic call operation or
a content providing operation. Specifically, the main
controller 300 determines a current display mode when
pointing information is received during display of
content information. When the current display mode is
a scroll mode, the main controller 300 performs a
scroll operation in response to the pointing
information to vertically or hor izontally scroll a
screen, and when a curser moving mode, the main
controller 300performs a curser moving operation in
response to the pointing information to move the
position of a curser. [72] For example, when the main
controller 300 receives volume setting information for
adjusting volume of the content providing device from
the user input device 200, the main controller 300
performs a predetermined setting operation to adjust
the volume of the content providing device to a
predetermined value. When the main controller 300
receives button information for selecting a number "0"
the main controller 300 performs a data selecting
operation corresponding to the number "0" to obtain
the number "0" as pressure data, and simultaneously
display the number "0" on the screen such that the
user confirms that the desired number is selected. In
addition, when the pointing information is input, the
main controller 300 first determines the current
display mode, scrolls the screen in a direction
corresponding to the pointing in formation in the case
of the scroll mode, and positions the curser at a
specific position corresponding to the pointing
information in the case of the curser moving mode.
[73] At this time, the scroll mode is a mode that
content information to be selected is displayed in a
vertical direction as shown in FIG. 9, and the curser
moving mode is a mode that content information to be
selected is displayed in vertical and horizontal
directions as shown in FIG. 10 and a position of the
curser (i.e., a data selection position) is also
movable in vertical and horizontal directions. Of
course, the main controller 300 may set the scroll
mode and the curser moving mode using various 



methods, and thus, content display methods may also be
set in various manners. [74] The memory 400 stores
data for providing various programs, menu, and
contents required to perform a call operation and a
content providing operation of a mobile phone. The
monitor 510 of the data output unit 500 converts data
transmitted from the main controller 300 under control
thereof into user-recognizable characters or figures,
and displays them on the screen. The speaker 520 of
the data output unit 500 converts the data transmitted
from the main controller 300 under control thereof
into userrecognizable sound, and outputs the sound.
[75] Therefore, the content providing device shown in
FIG. 8 includes the input device 200 for providing
button information or pointing information depending
on contact strength of a user so that the user can
readily search and select content information stored
in the content providing device in various manners.
[76] As described above, a content providing device in
accordance with an exemplary embodiment of the present
invention includes an input device having a plurality
of input sensors so that the input device can detect
more various input operations to provide various kinds
of information, without increasing the kind and size
of the input device. [77] In addition, as shown in
FIG. 11 to FIG. 15, an input device in accordance with
thepresent invention includes a plurality of key
buttons and contact sensors to provide the same
function and effect as the input device shown in FIGS.
3,9 and 10. [78] Referring to FlG. 17 to FlG. 15,
although the plurality of key buttons are disposed in
a matrix similar to the conventional art, the
plurality of contact sensors may be disposed on
remaining regions, except the regions where the
plurality of key buttons are disposed, or on surfaces
of the plurality of key buttons in various arrays.
[79] In FlG. 11 to FlG. 15, the regions where the
contact sensors are disposed are il lustrated as
dotted regions. [80] In FlG. 11, the plurality of
contact sensors are disposed in a matrix on the
remaining regions except the regions where the
plurality of key buttons are disposed, and in FlG. 12,
the plurality of contact sensors are disposed in a
cross on the remaining regions. In FlG. 13, the
plurality of contact sensors are disposed in a line on
the remaining regions, in FlG. 14 the plurality of
contact sensors are disposed in a circle on the
remaining regions, and in FlG. 15, the plurality of
contact sensors are disposed on the surfaces of the
key buttons. [81] As described above, an input device
in accordance with the present invention includes a
plurality of contact sensors disposed on key pad
regions or surfaces of key buttons so that the input
device can have a plurality of contact sensors as well
as the 



plurality of key buttons, without increasing the size
of the input device. [82] That is, it is possible to
detect various input operations to receive various
kinds of information, without increasing the kind and
size of the input device. [83] While FlG. 11 to FlG.
15 illustrate the plurality of contact sensors
disposed on the keypad, the contact pads may be
disposed a region (for example, a peripheral region of
a speaker) other than the keypad, as shown in FlG. 16,
depending on product charac teristics of the content
providing device, according to the same manner as FlG.
11 to FIG. 15. [84] FIG. 17 is a block diagram of a
content providing device having the input device of
FlG. 11 to FlG. 15 in accordance with an exemplary
embodiment of the present invention. [85] Referring to
FlG. 17, the input device includes a user input unit
600, a contact sensor controller 610, a main
controller 620, a memory 400, and a data output unit
500 having a monitor 510 and a speaker 520, thereby
displaying contents in the scroll mode shown in FlG.
9, or the curser moving mode shown in FlG. 10, similar
to the content driving device shown in FlG. 8. [86]
The user input unit 600 includes a plurality of key
buttons KB1 ~ KBn and a plurality of contact sensors
TSl - TSn disposed as shown in FlG. 11 to FlG. 15.
When each of the key buttons KBl ~ KBn is pushed by a
user, the user input unit 600 detects the pushed key
button to generate button information, and transmits
the button information to the main controller 620.
When each of the contact sensors TSl - TSn is
contacted by a user, the user input device 600 detects
the contacted sensor to generate a contact signal, and
transmits the contact signal to the contact sensor
controller 610. At this time, the contact sensor is
implemented as the contact sensor shown in FlG. 2.
[87] The contact sensor controller 610 sets and stores
each position value and contact position of the
plurality of contact sensors TSl - TSn, or a scroll
direction and a curser moving position corresponding
to a moving direction of the contact position,
analyzes a plurality of contact signals transmitted
from the plurality of contact sensors TSl - TSn, and
obtains a current contact position or a moving
direction of the contact position. In addition, when a
display mode of the main controller 620 is a scroll
mode, the contact sensor controller 610 generates
scroll information having the obtained contact
position or information of a scroll direction
corresponding to the contact position to output the
scroll information to the main controller 620, and
when a curser moving mode, the contact sensor
controller 610 generates curser moving information
having information about a curser moving position and
then outputs the curser moving information to the main
controller 620. 



[88] For example, when a user continuously contacts
the plurality of contact sensors in the direction of
arrow shown in FlG. 18 during the scroll mode, the
contact sensor controller 610 detects the contact
using a plurality of contact signals, and generates
scroll information for scrolling a screen in the
direction of an arrow. On the other hand, when the
user contacts the plurality of contact sensors
disposed in an A region in FlG. 18 during the curser
moving mode, the contact sensor controller 610 detects
the contact using a plurality of contact signals, and
generates curser moving information which enables a
curser displayed on a screen to move to a specific
position corresponding to the A region. [89] In
addition, the contact sensor controller 610 further
includes a data selection condition for directly
selecting data displayed on a specific position of the
screen. When a plurality of contact signals for
satisfying the data selection condition are
transmitted, the contact sensor controller 610
generates data selection information for selecting
data displayed on a specific position of the screen.
[90] For example, under the condition that the same
region (for example, the A region in FlG. 18) contacts
twice, when a user contacts the A region twice, the
contact sensor controller 610 detects the contact
using a plurality of contact signals, and generates
data selection information for selecting data
displayed on a specific position of the screen
corresponding to the A region. [91] In addition, the
contact sensor controller 610 can reset each position
value, contact position or scroll direction
corresponding to a moving direction of the contact
position, curser moving position, and data selection
condition of the plurality of contact sensorsTSl -
TSn, according to a user's need. [92] The main
controller 620 controls the entire operation of the
content providing device, and provides content in
response to a user's request. In particular, the main
controller 620 determines a current display mode to
inform the determined display mode to the contact
sensor controller 610 during the display of the
content information. Then, in the case of a scroll
mode, the main controller 620 receives scroll
information from the contact sensor controller 610 to
perform a scroll operation. In the case of a curser
moving mode, the main controller 620 receives curser
moving information from the contact sensor controller
610 to perform a curser moving operation. In addition,
when data selection information is provided from the
contact sensor controller 610, regardless of the
display mode, the main controller 620 performs a data
selection operation in response to the data selection
information to select data displayed on a specific
position of a screen. [93] The memory 400 stores data
for providing various programs, menus, and contents 



that can control and perform the entire operation of
the content providing device. The monitor 510 of the
data output unit 500 converts data transmitted from
the main controller 620 into characters and figures
recognizable by a user, and displays them on the
screen, under the control of the main controller 620.
The speaker 520 of the data output unit 500 converts
the data transmitted from the main controller 620 into
sounds recognizable by a user, and outputs the sounds.
[94] The operation of a content providing device in
accordance with the present invention will now be
described with reference to FlG. 19. [95] First, when
a user selects data to be displayed, a main controller
620 displays the data, and simultaneously sets a
display mode of a content providing device depending
on a display type of the data (S31). [96] When the
display mode of the content providing device is set as
a scroll mode by step S31 (S32), the main controller
620 informs to the contact sensor controller 610 that
the display mode of the content providing device is
the scroll mode, and the contact sensor controller 610
monitors a user input unit 600 to detect whether
contact by a user is generated (S33). [97] In step
S33, when the user input unit 600 generates a
plurality of contact signals by contact of a user, the
contact sensor controller 610 determines whether the
plurality of contact signals satisfy data selection
condition (S34). [98] As a result of the
determination, when the data selection condition is
not satisfied, the contact sensor controller 610
analyzes the plurality of contact signals to determine
a contact position and a contact position moving
direction of the user, and obtains a scroll direction
corresponding to the contact position and the contact
position moving direction of the user, thereby
generating scroll information (S35).[99] Then, the
main controller 620 scrolls a screen in response to
the scroll information generated during step S35
(S36). [100] On the other hand, as a result of the
determination of step S34, when the data selection
condition is satisfied, the contact sensor controller
610 analyzes the plurality of contact signals to
determine the contact position of the user, and
generate data selection information corresponding to
the contact position (S37). [101] Then, the main
controller 620 selects data displayed on a specific
position of a screen corresponding to the contact
position (S38), in response to the data selection in
formation generated by step S37. [102] On the other
hand, when the display mode of the content providing
device is set as the curser moving mode by step S31
(S39), the main controller 620 informs to the contact
sensor controller 610 that the display mode of the
content providing device is 



the curser moving mode, and the contact sensor
controller 610 monitors the user input unit 600 to
detect whether contact by a user is generated (S3 10).
[103] In step S310, when aplurality of contact signals
are generated by contact of the user, the contact
sensor controller 610 determines whether the plurality
of contact signals satisfy data selection condition
(S311), and performs step S37 when the data selection
condition is satisfied. [104] On the other hand, as a
result of the determination, when the data selection
condition is not satisfied, the contact sensor
controller 610 analyzes the plurality of contact
signals to determine a contact position of the user,
and obtains a curser moving position corresponding to
the contact position of the user, thereby generating
curser moving information (S3 12). [105] Then, the
main controller 620 moves a curser to a certain
position of a screen cor responding to the contact
position of the user (S3 13), in response to the
curser moving information generated by step S312.
[106] Here, one example of the data selection
condition is to use a button. In FlG 9, when one menu
bar is selected, the button usually marked as "OK" or
"ENTER" is used to select the menu bar. [107] As
described above, the content providing device of FlG.
11 to FlG. 15 enables the plurality of contact sensors
TSl - TSn and the contact sensor controller 610 to
generate scroll information or curser moving
information according to an operation mode, thereby
performing a scroll operation or a curser moving
operation in response to the scroll information or the
curser moving information. [108] While the content
providing device of the exemplary embodiment can
receive the scroll information and the curser moving
information from the input device to perform both of
the scroll operation and the curser moving operation,
if necessary, the input device may provide only one of
the scroll information and the curser moving
information, and the content providing device may
perform only one of the scroll operation and the
curser moving operation in response to the provided
information. [109] It is natural that contact sensors
in FlG. 11- 19 can be at least partially replaced with
pressure sensors. And, loops of S33 and S310 in FlG.
19 with no contact generation can be terminated after
a pre-determined time. [110] While this invention has
been described with reference to exemplary embodiments
thereof, it will be clear to those of ordinary skill
in the art that various modifications can be made to
the described embodiments within the spirit and the
scope of the invention set forth in the appended
claims.Claims [1] An input device for a content
providing device comprising: 



a pressure sensor having first pressure pads varying
impedance according to contact strength, and
periodically generating and outputting first pressure
data having values corresponding to impedance of each
of the first pressure pads; a button information
generator for generating and outputting button
information corresponding to the first pressure pad
having the largest pressure data, when receiving the
first pressure data; a pointing information generator
for obtaining a position value of the first pressure
pad having the largest pressure data when receiving
the first pressure data, comparing the position value
with the previously obtained position value to
calculate a movement value of a contact position, and
generating and outputting pointing information having
the calculated movement value; and an operation
selection unit for transmitting the first pressure
data to the button in formation generator when the
first pressure data transmitted from the pressure
sensor is different from the previously obtained data
and has a value larger than a button input value, and
transmitting the first pressure data to the pointing
in formation generator when the first pressure data
transmitted from the pressure sensor is different from
the previously obtained data and has value smaller
than a pointing input value. [2] The input device for
a content providing device according to claim 1,
wherein the pointing information generator generates
the pointing information only when the first pressure
data is continuously received within a movement
detection time. [3] The input device for a content
providing device according to claim 1, wherein the
pressure sensor comprises: the first pressure pads
disposed on a keypad; and a plurality of first
pressure data generators respectively corresponding to
the first pressure pads, and generating first pressure
data having a value corresponding to the impedance of
each of the first pressure pads. [4] The input device
for a content providing device according to claim 3,
wherein the pointing information generator sets a
movement correction value on the basis of a
relationship between the first pressure pads disposed
on both ends of the keypad, corrects the calculated
movement value using the movement correction value
when the calculated movement value is larger than a
movement limit value, and generates the pointing
information having the corrected movement value.[5]
The input device for a content providing device
according to claim 1, wherein 



the pressure sensor further comprises second pressure
pads varying impedance according to contact strength,
and periodically generates second pressure data having
a value corresponding to impedance of each of the
second pressure pads and outputs the second pressure
data. [6] The input device for a content providing
device according to claim 3 or 5, wherein the pressure
sensor further comprises: the second pressure pads
disposed on the keypad; and a plurality of second
pressure data generators respectively corresponding to
the second pressure pads, and generating second
pressure data having a value cor responding to the
impedance of each of the second pressure pads. [7] The
input device for a content providing device according
to claim 5, further comprising a setting information
generator that obtains the second pressure pad for
generating different second pressure data when second
pressure data having a different value from the
previous pressure data is received from the pressure
sensor, and generates and outputs setting information
corresponding to the obtained second pressure pad and
a pressure data value of the obtained second pressure
pad. [8] The input device for a content providing
device according to claim 7, wherein the operation
selection unit further comprises functions of setting
a pre determined number of the first pressure pads as
combined-use pads, and transmitting first input data
of the combined-use pads to the setting information
generator when at least one of the first input data of
the combined-use pads is larger than a pointing input
value and smaller than a button input value, and the
setting information generator further comprises
functions of obtaining the combined-use pad generating
a different value from the previous value when the
first input data of the combined-use pads are received
from the operation selection unit, and generating and
outputting setting information corresponding to the
combined-use pad and a pressure data value of the
obtained combined-use pad. [9] A content providing
device comprising: a user input unit having first
pressure pads varying impedance according to contact
strength, and generating button information or
pointing information according to user's contact
strength with respect to the first pressure pads; and
a controller for performing, when the button
information is received, a data selection operation in
response to the button information, determining a
content 



display mode when the pointing information is
received, scrolling a screen in response to the
pointing information when the display mode is a scroll
mode, andmoving a cursor displayed on the screen in
response to the pointing information when a cursor
moving mode. [10] The content providing device
according to claim 9, wherein the user input unit
comprises: a pressure sensor having the first pressure
pads, and periodically generating and outputting first
pressure data having a value corresponding to
impedance of each of the first pressure pads; a button
information generator for generating and outputting
button information corresponding to the first pressure
pad having the largest pressure data when receiving
the first pressure data; a pointing information
generator for obtaining a position value of the first
pressure pad having the largest pressure data when
receiving the first pressure data, comparing the
position value with the previously obtained position
value to calculate a movement value of a contact
position, and generating and outputting pointing
information having the calculated movement value; and
an operation selection unit for transmitting the first
pressure data to the button in formation generator
when the first pressure data transmitted from the
pressure sensor is different from the previously
obtained data and has a value larger than a button
input value, and transmitting the first pressure data
to the pointing in formation generator when the first
pressure data transmitted from the pressure sensor is
different from the previously obtained data and has
value smaller than a pointing input value. [11] The
content providing device according to claim 10,
wherein the pointing in formation generator generates
the pointing information only when the first pressure
data is continuously received within a movement
detection time. [12] The content providing device
according to claim 10, wherein the pressure sensor
comprises: the first pressure pads disposed on a
keypad; and a plurality of pressure data generators
corresponding to the first pressure pads, and
generating first pressure data having a value
corresponding to the impedance of each of the first
pressure pads. [13] The content providing device
according to claim 12, wherein the pointing in
formation generator sets a movement correction value
on the basis of a re lationship between the first
pressure pads disposed on both ends of the user input 



unit, corrects the calculated movement value using the
movement correction value when the calculated movement
value is larger than a movement limit value, and
generates the pointing information having the
corrected movement value.[14] The content providing
device according to claim 10, wherein the pressure
sensor further comprises second pressure pads varying
impedance according to contact strength, and
periodically generates second pressure data having a
value cor responding to the impedance of each of the
second pressure pads and outputs the second pressure
data. [15] The content providing device according to
claim 12 or 14, wherein the pressure sensor further
comprises: the second pressure pads disposed on the
user input unit; and a plurality of second pressure
data generators respectively corresponding to the
second pressure pads, and generating second pressure
data having a value cor responding to the impedance of
each of the second pressure pads. [16] The content
providing device according to claim 14, wherein an
input device for the content providing device further
comprises a setting information generator which
obtains the second pressure pad for generating
different second pressure data when second pressure
data having a different value from the previous
pressure data is received from the pressure sensor,
and generates and outputs setting information
corresponding to the obtained second pressure pad and
a pressure data value of the obtained second pressure
pad. [17] The content providing device according to
claim 16, wherein the operation selection unit further
comprises functions of setting a predetermined number
of the first pressure pads as combined-use pads, and
transmitting first input data of the combined-use pads
to the setting information generator when at least one
of the first input data of the combined-use pads is
larger than a pointing input value and smaller than a
button input value, and the setting information
generator further comprises functions of obtaining the
combined-use pad generating a different value from the
previous value when first pressure data of the
combined-use pads is received from the operation
selection unit, and generating and outputting setting
information corresponding to the combined-use pad and
a pressure data value of the obtained combined-use
pad. [18] A content providing terminal comprising: a
user input unit having a plurality of key buttons and
a plurality of contact sensors, and generating a
plurality of button information and a plurality of 



contact signals; a contact sensor controller for
recognizing a contact position or a contact position
moving direction in response to the plurality of
contact signals, generating scroll information
corresponding to the contact position or the contact
position moving direction in a scroll mode, and
generating cursor moving information cor responding to
the contact position in a cursor moving mode; anda
main controller for setting a display mode according
to a display type of content, scrolling a screen in
response to the scroll information generated by the
contact sensor controller in the scroll mode, and
moving a curser displayed on the screen in response to
the curser moving information generated by the contact
sensor controller in the cursor moving mode. [19] The
content providing terminal according to claim 18,
wherein the contact sensor controller further
comprises a data selection condition, and a function
of generating data selection information in response
to the plurality of contact signals, when the
plurality of contact signals satisfying the data
selection condition are received. [20] The content
providing terminal according to claim 19 wherein the
main controller further comprises a function of
selecting data displayed on a certain position of the
screen, in response to the data selection information.
[21] The content providing terminal according to claim
18, wherein the user input unit comprises the
plurality of contact sensors disposed in a matrix on
remaining regions except the region on which the
plurality of key buttons are disposed. [22] The
content providing terminal according to claim 18,
wherein the user input unit comprises the plurality of
contact sensors disposed in a cross on remaining
regions except the region on which the plurality of
key buttons are disposed. [23] The content providing
terminal according to claim 18, wherein the user input
unit comprises the plurality of contact sensors
disposed in a circle on remaining regions except the
region on which the plurality of key buttons are
disposed. [24] The content providing terminal
according to claim 18, wherein the user input unit
comprises the plurality of contact sensors disposed on
the plurality of key buttons. [25] The content
providing terminal according to claim 18, wherein the
user input unit comprises the plurality of contact
sensors disposed in a line on remaining regions except
the region on which the plurality of key buttons are
disposed. [26] The content providing terminal
according to claim 18, further comprising a speaker
for outputting sound, 



and the plurality of contact sensors are disposed
around the speaker. [27] The content providing
terminal according to claim 18, wherein the user input
unit further comprises one or more pressure pads
varying impedance according to contact strength to
generate one or more either scroll signals or pointing
signals corresponding to impedance of each of the
pressure pads. [28] A method of operating an input
device for a content providing device having first and
second pressure pads disposed on a keypad and varying
impedance according to contact strength of a user, the
method comprising:a pressure data generating step of
periodically generating a plurality of first pressure
data having values corresponding to impedance of each
of the first pressure pads; a determination step of
determining whether at least one first pressure data
has a value larger than a button input value when a
newly obtained first pressure data is different from
the previously obtained first pressure data; a button
information generating step of obtaining the first
pressure pad having the largest first pressure data,
and generating and outputting button information
corresponding to the obtained first pressure pad, when
the at least one first pressure data has a value
larger than the button input value as a result of the
de termination; and a pointing information step of
obtaining a position value of the first pressure pad
having the largest first pressure data, comparing the
position value with the previously obtained position
value to calculate a movement value of a contact
position, and generating and outputting pointing
information having the calculated movement value, when
all of the first pressure data have values not more
than the pointing input value as a result of the
determination. [29] The method according to claim 28,
wherein the pointing information step comprises: a
position value obtaining step of obtaining a position
value of the first pressure pad having the largest
first pressure data, when all of the first pressure
data have values not more than a pointing input value
as a result of the determination; a time determination
step of determining whether the new position value is
obtained within a movement detection time; a movement
value calculation step of calculating a movement value
of a contact position by comparing the new position
value with the previous position value, when the new
position value is obtained within the movement
detection time; and 



a pointing information generating step of generating
the pointing information having the calculated
movement value. [30] The method according to claim 29,
wherein the pointing information generating step
further comprises: a movement correction value setting
step of setting a movement correction value on the
basis of a relationship between the first pressure
pads disposed on both ends of the user input unit; and
a movement value correction step of correcting the
calculated movement value using the movement
correction value, when the calculated movement value
is larger than a movement limit value.[31] The method
according to claim 28, further comprising: a pressure
data generating step of periodically generating second
pressure data having a value corresponding to
impedance of each of the second pressure pads; and a
step of generating setting information corresponding
to second pressure data having a different value from
the previous value and the second pressure pad having
the pressure data, when the newly obtained second
pressure data is different from the previously
obtained second pressure data. 


