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MOBILE PHONE WITH DIRECTIONAL FORCE FEEDBACK AND METHOD

TECHNICAL FIELD

The present invention relates generally to electronic equipment and use of

directional force feedback to identify functions or results of motion of the electronic

equipment and method and, more particularly, to haptic output as feedback of

interpretation of motion input to a portable electronic device and method.

BACKGROUND

Mobile and/or wireless electronic devices are becoming increasingly popular.

For example, mobile telephones, portable media players and portable gaming devices

are now in wide-spread use. In addition, the features and accessories associated with

certain types of electronic devices have become increasingly diverse. To name a few

examples, many electronic devices have cameras, text messaging capability, Internet

browsing capability, electronic mail capability, video playback capability, audio

playback capability, image display capability and handsfree headset interfaces.

Exemplary accessories may also include headphones, music and video input players,

etc.

Motion has been used as an input to portable electronic devices to initiate a

function of the device. For example, exchange of information between a pair of

portable electronic devices may be carried out by moving a pair of portable electronic

devices together in a common path, e.g., shaking them together. Shaking also has

been used to navigate through a database of songs, e.g., a list of song titles, in a

portable electronic. In these portable electronic devices it usually is necessary for a

user to observe the display screen of the device to know whether the intended

information exchange is being carried out, what song has been selected, etc.

SUMMARY

Briefly, the present invention provides haptic output (also sometimes referred

to below as "haptic feedback") for a portable electronic device. The haptic output

may represent various information, such as, for example, how the portable electronic

device interprets a motion input, functional operation of the device in response to a

motion input, and/or other information. The haptic output may represent operation of

the portable electronic device, such as, for example, motion effects as starting,



stopping, or turning in the process of the playing of a game using the portable

electronic device.

Briefly, in accordance with one aspect of the present invention a portable

electronic device includes a control responsive to an input to the portable electronic

device, and a haptic output device adapted to provide a haptic output representing

interpretation of the input to the portable electronic device by the control.

Another aspect relates to said haptic output device comprising a plurality of

haptic devices operable by the control in cooperative relation to provide a tactile sense

of movement in a direction.

Another aspect relates to said haptic devices being cooperable to provide a

tactile sense of rotational motion of the portable electronic device.

Another aspect relates to the control comprising a motion sensor and a

processor.

Another aspect relates to the control comprising a memory and program code

used by the control to carry out functions of the portable electronic device.

Another aspect relates to the haptic output device adapted to respond of the

control to provide a haptic output for the portable electronic device representing the

interpretation of motion by the control to carry out respective functions of the portable

electronic device.

Another aspect relates to the control comprising circuitry to provide to the

haptic output device a signal that has a relatively steep slope to rapidly cause the

haptic output device to provide a tactile output and a subsequent relatively gradual

slope to allow the haptic output device to return relatively gradually to a relatively

resting mode after the having provided a haptic output.

Another aspect relates to said haptic output device providing linear motion

output.

Another aspect relates to the portable electronic device having a number of

functions, wherein the control is responsive to motion of the portable electronic

device to navigate to or through such functions, and wherein the haptic output device

provides an output representing the extent, if any, of such navigation.

Another aspect relates to the portable electronic device comprising a game,

and the haptic output device provides haptic output representing at least one of

interpretation of movement as input to the game or output information relevant to the

game.



Another aspect relates to wherein the haptic output device provides a

relatively upward motion to the portable electronic device to represent a positive

response and a relatively downward motion to the portable electronic device to

represent a negative response.

Another aspect relates to wherein the portable electronic device is cooperable

with another portable electronic device to communicate therewith, and the haptic

output device provides a haptic output representing such communication.

Another aspect relates to wherein the portable electronic device includes a

function that occurs upon tilting, and wherein the haptic output device provides a

tilting motion as a representation that the function is being carried out.

Another aspect relates to wherein the portable electronic device comprises a

mobile phone.

Another aspect relates to wherein the control is responsive to an input

representing completing of a phone call to another phone or a busy condition of a

called phone, and the haptic output device provides a haptic feedback representing

such input.

Another aspect relates to said motion sensor comprising an number of

accelerometers.

Another aspect relates to said haptic output device comprising a motor, coin

motor, vibrating motor or vibrator adapted to provide force feedback that is linearly

directional, rotational or tilting.

Another aspect relates to a method of indicating the result of selecting a

function of a mobile device in response to an input to the mobile device or completing

a telephone call or a called telephone busy condition, including providing haptic

feedback representative of such input.

Another aspect relates to further comprising moving the mobile device to

select a function among a grid of functions or an item in a list of items, and wherein

the haptic feedback represents interpretation of such moving.

Another aspect relates to, said providing haptic feedback comprising providing

force feedback to give a sensation of a bump or thump, a linear motion, a tilting

motion or a rotation.

Another aspect relates to a portable electronic device, including

a motion sensor, a haptic output device, and a processor responsive to a motion input

as sensed by the motion sensor as a representation of motion of the portable electronic



device, and wherein the haptic output device provides a haptic output as feedback

indicating how the motion is interpreted by the portable electronic device.

These and further aspects and features of the present invention will be

apparent with reference to the following description and attached drawings. In the

description and drawings, particular embodiments of the invention have been

disclosed in detail as being indicative of some of the ways in which the principles of

the invention may be employed, but it is understood that the invention is not limited

correspondingly in scope. Rather, the invention includes all changes, modifications

and equivalents coming within the spirit and terms of the appended claims.

Features that are described and/or illustrated with respect to one embodiment

may be used in the same way or in a similar way in one or more other embodiments

and/or in combination with or instead of the features of the other embodiments.

It should be emphasized that the term "comprises/comprising" when used in

this specification is taken to specify the presence of stated features, integers, steps or

components but does not preclude the presence or addition of one or more other

features, integers, steps, components or groups thereof.

Many aspects of the invention can be better understood with reference to the

following drawings. The components in the drawings are not necessarily to scale,

emphasis instead being placed upon clearly illustrating the principles of the present

invention. To facilitate illustrating and describing some parts of the invention,

corresponding portions of the drawings may be exaggerated in size, e.g., made larger

in relation to other parts than in an exemplary device actually made according to the

invention. Elements and features depicted in one drawing or embodiment of the

invention may be combined with elements and features depicted in one or more

additional drawings or embodiments. Moreover, in the drawings, like reference

numerals designate corresponding parts throughout the several views and may be used

to designate like or similar parts in more than one embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

In the annexed drawings:

Fig. 1 is a schematic isometric illustration of a portable electronic device, e.g.,

in the form of a mobile phone;

Fig. 2 is a schematic side elevation view of the portable electronic device of

Fig. 1;



Fig. 3 is a block system diagram of circuitry and associated parts of the

portable electronic device for carrying out operation thereof in a manner described

below;

Fig. 4 is a simplified block diagram of a portable electronic device including a

haptic output device in accordance with a general embodiment of the invention;

Fig. 5 is a schematic block diagram illustrating a list of selectable songs on a

display of a portable electronic device;

Fig. 6 is a schematic block diagram illustrating a graphical user interface

(GUI) of a portable electronic device;

Fig. 7 is a schematic illustration of a pair of mobile phones arranged for

shaking or other moving together;

Fig. 8 is a schematic flow chart illustrating exemplary logic and method

according to which the invention may operate;

Fig. 9 is a schematic illustration of a portable electronic device with a

controller and a number of haptic devices and motion sensors;

Fig. 10 is a schematic logic diagram or flow chart illustrating exemplary

operation of the portable electronic device; and

Fig. 11 is a schematic logic diagram or flow chart illustrating exemplary

operation of the portable electronic device for playing a game.

DESCRIPTION

The interchangeable terms "electronic equipment" and "electronic device"

include portable radio communication equipment. The term "portable radio

communication equipment," which hereinafter is referred to as a "mobile radio

terminal," as "portable electronic equipment," or as a "portable communication

device," includes all equipment such as mobile telephones, pagers, communicators,

electronic organizers, personal digital assistants (PDAs), smartphones, portable

communication apparatus or the like.

In the present application, embodiments of the invention are described

primarily in the context of a portable electronic device in the form of a mobile

telephone (also referred to as "mobile phone"). However, it will be appreciated that

the invention is not intended to be limited to the context of a mobile telephone and

may relate to any type of appropriate electronic equipment, examples of which

include a media player, a gaming device, PDA and a computer, etc.



Referring in detail to the drawings, and initially to Figs. 1 and 2, a portable

communication device in accordance with an embodiment of the present invention is

illustrated generally at 1 including a haptic output device generally designated 2'; the

haptic output device may be one or more haptic devices 2 . In the interest of brevity

and for convenience of the description below, reference to "haptic output device"

means one or more haptic devices 2 and, similarly, reference to haptic device 2 may

include one or more than one haptic device. As is described further below, the haptic

output may be used to solve the problem of feeding back information to the hand of a

user of a handset, e.g., the mobile phone 1, of how the handset interprets movements,

as is described further below.

The portable communication device 1 will be referred to below as a mobile

phone. However, as was mentioned above, reference to "mobile phone" includes

various other devices, such as, for example, those mentioned above. In outward

appearance, for example, as is illustrated in Figs. 1 and 2, the mobile phone 1 includes

a case that is of one type of design, style or form factor; however, the features of the

invention, as are described in further detail below, may be used in other types of

mobile phones, such as those that include cases that open and close (sometimes

referred to as a "flip phone") by rotating one part relative to another, slide phones in

which one part of the case slides relative to another, and various other mobile phones

that currently exist or may come into existence in the future.

Shown in Figs. 1 and 2 are a number of axes labeled x, y and z . These axes

are illustrated in relatively orthogonal relation, but they may be in other relation

and/or there may be further axes. The mobile phone 1 includes one or more haptic

devices 2 that are operable to provide haptic output representing information that can

be understood by a user. The haptic output may be of a type that provides a tactile

feeling, force feedback or a motion or a sensation, e.g., by pressure, a thump or

bumping sensation, an actual movement, etc., that can be sensed by a user of the

mobile phone (also referred to herein simply as "user"). Several examples of haptic

devices 2 are coin motors, micro motors, vibrators and vibration motors; and these or

other haptic devices may be used in accordance with the invention. For example, the

haptic output may provide a sensation of motion to the left or right along the x axis, as

is represented by the direction arrows +X and -X, respectively. Similarly, motion

may be up or down in the +Y or - Y direction along the y axis; or forward or back

along the z axis in the +Z or - Z direction, respectively. Still further, the sensed



motion of the haptic output may be a rotational, tilting, swiveling, turning or pivoting

motion, e.g., about any of the x, y or z axes, one example of which is represented by

the arrow X' depicting rotation about the x axis. The terms rotational, tilting,

swiveling, turning, pivoting and the like may be used equivalently and

interchangeably herein. The haptic output may be in a different direction than those

described or illustrated, as will be appreciated. The number of haptic output

directions for the mobile phone 1 may depend on the number of haptic devices, type

of haptic devices, e.g., ability to provide haptic output in one or more directions,

location of the haptic devices 2 in or with respect to the mobile phone, directional

orientation of the haptic devices, and extent of cooperation or cooperative action of

the haptic devices.

Circuitry for operating the haptic devices 2 may be a type that provides a

driving signal for a haptic device such that the driving signal quickly increases

magnitude, e.g., is a step function or has a steep curve at the outset, to obtain

operation of the haptic device to provide tactile sensation or force feedback output,

etc. The driving signal may have a relatively more gradual return to a zero level or

rest condition for the haptic device so that as the zero level or rest condition is

achieved it has relatively small inertial effect and is not sensed by the user or is not

sensed to the same extent as is the driving signal first applied to obtain the haptic

output.

Since the haptic device 2 may provide a tactile sensation, e.g., one that can be

sensed using the sense of touch or feeling of force or motion, etc., a user may not have

to view the display or other portion of the mobile device to understand the

information that the haptic output is providing.

The haptic output may be provided for one or more purposes. One exemplary

purpose is to provide a representation to the user concerning interpretation of an

instruction given to the mobile phone. For example, the mobile phone may be a type

that carries out a function in response to motion applied to the mobile phone. An

example may be shaking the mobile phone to navigate in a list, such as a list of songs,

e.g., to move up or down in the list of songs that can be selected to be played by the

mobile phone 1 or by some other portable electronic device, for example, as was

mentioned above. A "small shake" may not have enough motion or acceleration to be

interpreted by a motion sensor in the mobile phone as a shake that means to move

even one song in a list; a "one song shake" may have sufficient motion or acceleration



to move up or down one song in the list, depending on the directional characteristics

of the shake; and a "large shake" may have motion or acceleration to cause moving up

or down more than one song in the list. The haptic feedback provided by the haptic

device(s) 2 may indicate to the user how the shaking was interpreted and/or used by

the mobile phone, e.g., no moving in the list, moving one song, moving more than one

song, and the direction of moving, if any, in the list of songs. Shaking may be used to

navigate among functions, e.g., those displayed in a graphical user interface (GUI)

display of functions shown on the display of the mobile phone 1. Shaking may be

used to transfer data between two mobile phones. Shaking may be used to navigate in

an hierarchical structure of a database or of another collection of functions, data, etc.

One or more motion sensors 3, e.g., accelerometers or other motion sensors,

may be used by the mobile phone 1 to detect the acceleration, speed, movement,

motion and/or distance of movement or motion, etc., e.g., due to shaking or other

motion of the mobile phone. The terms acceleration, speed, movement, motion,

distance of movement and/or motion may be used interchangeably, or if context

dictates, specifically to the meaning of the given term; and when such terms are used

interchangeably and in effect equivalently, they may be referred to collectively herein

simply as "motion" or as one of the others of those mentioned terms or equivalent

terms. The terms accelerometer, motion sensor, and the like may be used equivalently

and interchangeably herein, or if context dictates, specifically to the meaning of the

given term. The accelerometer or other motion sensors may be conventional devices

that detect such motion and provide an output, e.g., an electrical signal, representing

such motion.

Operating circuitry 4 of the mobile phone 1 may interpret such motion and

determine operation or function of the mobile phone accordingly. For example, if the

motion were inadequate to select a function or to navigate to or to move in a list of

songs, etc., there may be no change in current operational status of the mobile phone;

in such case there may be no or may be some specific type of haptic feedback

indicating the same. If the motion caused movement from one song to the next song

in a song list or from one function in a GUI to an adjacent function, the haptic

feedback may be a single tactile pulse, e.g., thumps, bumps, movement, etc.; and that

single tactile pulse may be directionally oriented or directed to indicate the direction

of movement in the list or GUI. If the motion caused movement more than one song

in the list, e.g., skipping one or more songs between the prior song to the newly



selected song, or from one function in a GUI to another function while skipping over

a function, then the haptic feedback may be two tactile pulses; and, as was mentioned

above, the haptic feedback may be directional. If more than one song, function, etc.

were skipped over, there may be, for example, correspondingly more than two tactile

pulses.

The cooperative operation of the haptic device(s) 2, motion sensor(s) 3 and

operating circuitry 4 in a sense may be used to "visualize physically" moving up and

down in a list view of a user interface, e.g., a list of songs. If a user shakes the mobile

phone to move down in the list, the force feedback provided by the haptic device(s)

can be used to simulate a "negative notch" in the list. Similarly, moving up the list

can make the user feel a "positive notch." Thus, the user can be made to feel in which

direction the simulated "notch" is being crossed. In this way the user can, for

example, scroll via shaking down one or more rows in an address book or list of

songs, etc., without looking at the display of the mobile phone 1; the haptic feedback

provides information to indicate to the user the result of such shaking. The same type

of haptic feedback can be generalized to moving in all directions in a grid of icons,

such as a GUI, or in another user interface and providing force feedback indicating

the result of such moving. The haptic output or haptic feedback provided by the

haptic devices 2 as operated in the mobile phone 1 may simulate physical movement

when operating a user interface.

The portable electronic device, e.g., the mobile phone 1, may be used in

playing a game. For example, the game may be of a type that uses directional inputs

and/or outputs, and the haptic feedback may be used to provide tactile information to

the user. The tactile feedback may represent the moving of a vehicle in a curved path,

such that the portable electronic device tends to provide a sensation of tilting or if not

held securely may actually tend to tilt. The haptic output may be a directional

movement representing increase in speed of a vehicle in the game or may be a sharp

stop sensation representing a vehicle crash, etc.

For brevity the invention is described by example with respect to a list of

songs or with respect to a GUI. However, it will be appreciated that the invention

may be used with other lists, e.g., lists of tasks, appointments, contacts, groceries, etc.;

and the invention may be used with functions other than those represented by icons in

a GUI. Other uses of the invention also will be apparent to persons having ordinary

skill in the relevant art.



The portable electronic device 1 may be any of many different types of such

devices. As a mobile phone 1, for example, the portable electronic device includes

case (housing) 11, speaker 12, microphone 13, display 14, e.g., liquid crystal display,

light emitting diode display, or other display, on/off switch 15, and a number of keys

generally indicated at 16. The keys 16 may include a number of manually operable

keys having different respective functions. For example, the key 20 may be a

navigation key, selection key or some other type of key; the keys 21, 22 may be, for

example, one or more soft switches or soft keys; and the keys 23 may be dialing keys.

As an example, the navigation key 20 may be used to scroll through lists shown on

the display 14, to select one or more items shown in a list on the display 14, etc. The

soft switches 21, 22 may be operated to carry out respective functions, such as those

shown or listed on the display 14 in proximity to the respective soft switch or selected

by the navigation key 20, etc. The display 14 may include a GUI that shows a

number of different icons representing respective functions, applications or the like

(collectively referred to as functions herein), e.g., email, calendar, contacts, messages,

games, etc., and the navigation key 20 may be used to point to a given function and

either the navigation key or the soft keys, for example, may be used to select the

function to cause it to carry out its task or the like. The soft keys 21, 22 may be used

to initiate a phone call, e.g., to connect to a wireless telephone circuit and to transmit a

telephone number, etc., to answer an incoming phone call, to transmit a text message,

etc., to end a phone call, and/or to carry out other functions.

The dialing keys 23 may be used to dial a telephone number or to input

alphanumeric or other data. The speaker 12, microphone 13, display 14, and keys 16

may be used and function in the usual ways in which a mobile phone typically is used,

e.g. to initiate, to receive and/or to answer telephone calls, to send, to receive and to

review text messages and email, to connect with and carry out various functions via a

network, such as the Internet or some other network, to beam or otherwise to transfer

information between mobile phones, to access a database and to enter or to retrieve

information with respect to the database, etc. These are examples; there may be other

uses that currently exist or may exist in the future. The mobile phone 1 also includes

operating circuitry 4 (schematically illustrated in Fig. 1 and shown in further detail in

Fig. 3) that responds to programming and to inputs, e.g., provided by a user pressing a

key or applying a stylus or finger to a touch-sensitive screen of the display 14,

shaking or moving the mobile phone, etc. or provided from an external source, such



as an incoming telephone call or text message, to carry out functions of the mobile

phone.

Turning to Fig. 3, a schematic block diagram of the operating circuitry 4 of the

mobile phone is illustrated. The illustration is exemplary; other types of circuitry may

be employed in addition to or instead of the operating circuitry 4 to carry out the

haptic feedback functions and the various telecommunication and other functions of a

mobile phone. The operating circuitry 4 includes a controller 30 (sometimes referred

to as a processor or as an operational control) that receives inputs and controls the

various parts and operation of the operating circuitry. The controller 30 may include,

for example, a processor, such as a microprocessor, associated logic circuitry and

input/output circuitry. An input module 31 provides inputs to the controller 30. The

input module includes, for example, one or more motion sensors 3, a display

controller 32, and a keys input module 33.

The motion sensors 3 may be conventional accelerometers, motion detectors,

distance and/or speed sensing devices, etc., that provide suitable signals to the

controller 30 directly or via motion signal processor 3a to represent shaking or other

motion of the mobile phone 1. The motion sensors 3 alone or with the motion signal

processor 3a may include suitable signal conditioning, adjusting, threshold detection,

etc. circuitry to provide signals to the controller 30 that are suitable to represent

motion, shaking, etc. of the mobile phone, for interpretation by the controller to carry

out or to control various functions, etc. of the mobile phone 1.

The display controller 32 receives inputs from the controller 30 to cause

images, information, etc., to be shown on the display 14. If the display 14 is a touch

sensitive display, the display controller 32 responds to inputs from the touch sensitive

display or from another type of display that is capable of providing inputs to the

controller. Thus, for example, touching of a stylus or a finger to a part of a touch

sensitive display, e.g., to select a song in a displayed list of songs, to select a contact

in a displayed list of contacts, to select an icon or function in a GUI shown on the

display, etc., may provide an input to the controller 30 in conventional manner.

The keys input module 33, for example, may be the keys 16 themselves and/or

may be signal conditioning, decoding or other appropriate circuitry to provide to the

controller 30 information indicating the operating of one or more keys 16 in

conventional manner.



A memory 34 is coupled to the controller 30. The memory may be a solid

state memory, e.g., read only memory (ROM), random access memory (RAM), SIM

card, etc., or may be another type of memory. The memory 34 may be part of the

controller 30. The memory 34 may include an applications or functions storing

section or function 35 to store applications program and function programs or routines

for carrying out operation of the mobile phone 1 via the controller 30. The memory 34

also may include a data storage section or function 36 to store data, e.g., contacts,

numerical data, music, video, pictures, and/or virtually any other data for use by or in

the mobile phone 1. A drivers section 37 of the memory 34 may include various

drivers for the mobile phone 1, e.g., for communication functions and/or for carrying

out other functions of the mobile phone.

The mobile phone 1 includes a telecommunications portion 40. The

telecommunications portion 40 includes, for example, a communications module -

transmitter/receiver 4 1, e.g., a radio, that receives incoming signals and transmits

outgoing signals via antenna 42. The communications module - transmitter/receiver

4 1 is coupled to the controller 30 to provide input signals and data and to receive

output signals and data, as in conventional mobile phones. The terms signals, data,

audio data, etc., may be used equivalently and interchangeably herein or may be

specific to the immediate description as will be evident from context. The

communications module - transmitter/receiver 4 1 also is coupled to the speaker 12

and microphone 13 via an audio processor 43 to provide audio output via the speaker

and to receive audio input from the microphone for usual telecommunications

functions. The speaker 18 and microphone 20 enable a user to listen and to speak via

the mobile phone 1. Audio data may be passed to the audio processor 43 from the

memory 34 via the controller for playback to the user. The audio data may include,

for example, audio data from an audio file, e.g., a song, another recording, a video,

etc., stored in the memory 34 and retrieved by the controller 30. The audio processor

43 may include appropriate buffers, decoders, amplifiers and the like. A power

supply 44, e.g., a battery or a connection to an external power source provides

electrical power to the various parts of the mobile phone 1.

For telecommunication functions and/or for various other applications and/or

functions as may be selected from a GUI shown on display 14 or otherwise selected,

for example, the mobile phone 1 may operate in a conventional way. For example,

the mobile phone may be used to make and to receive telephone calls, to play back



songs, pictures, videos, movies, etc., to take and to store photographs or video, to

prepare, to save, to maintain, and to display documents and databases such as a

contacts or other database, to browse the Internet, to maintain a calendar, to send and

to receive text messages, etc.

The use of haptic device(s) 2 to provide a haptic output representing operation

of the mobile phone 1 and/or interpretation of motion of the mobile phone may be

controlled by the controller 30. For example, in response to a signal from one or more

motion sensors 3 the controller 30 may determine information about motion of the

mobile phone 1 and based on interpretation of that motion information may cause one

or more the haptic devices 2 to provide a haptic output (also referred to as tactile

output) representing the motion and/or the manner in which the controller 30 and/or

other part(s) of the mobile phone 1 are responding, did respond, or are expected to

respond to such motion input. Several examples of such operation are described

below with respect to Figs. 4-7.

Referring to Fig. 4, a simplified block diagram illustrating a portable

communication device in the form of a mobile phone 1 is illustrated. The motion

sensor(s) 3 may sense or detect motion of the mobile phone and provide an input to

the controller 30 as a representation such motion. The controller 30 responds to that

input representing motion and provides an output to the haptic device(s) 2 . The haptic

device(s) provide a haptic output or tactile output (represented by arrow 49) for the

mobile phone, e.g., by applying a force directly or indirectly to the case 11 of the

mobile phone, or by providing an inertial movement, force, acceleration, etc.

sensation to the mobile phone to be sensed by a user, etc. According to an

embodiment the controller 30 responds to the motion to carry out a task such as to

scroll up or down in a list of songs that are shown on the display 14, to move from a

graphically illustrated function or icon on a GUI shown on the display 14 to another

function or icon shown on the display, or otherwise to effect some kind of navigation

through lists, tasks, functions, icons, etc. The haptic output 49 may be felt by the user

by the sense of touch, e.g., a bump or thump against the case by a haptic device or by

a rotation or twisting force applied to the case that can be felt by the user, by an up,

down, sidewise, etc., motion of the mobile phone that can be felt by the user, etc.

In the example illustrated in Fig. 5 and with continued reference to Fig. 4, a

list of songs 50 is shown on the display 14. The user may intend to shake the mobile

phone 1 sufficiently to move from one song to select the next song in the list. If the



shake is appropriate, the haptic device 2 will be controlled by the controller 30 to

provide a haptic output that can be felt or sensed by the user as an indication that the

controller has interpreted the shake to be sufficient to move one song in the list and

that the new song has been selected or pointed to; and this information may be

conveyed by the haptic feedback without the need for the user to view the display 14.

The haptic output may be a single thump, bump or motion in a relatively upward or

downward direction relative to the top and bottom of the mobile phone so that the

user will be informed in which direction the movement in the list had occurred. The

foregoing information can be conveyed to the user without the need for the user to

divert visual attention to the display 14, e.g., without the need to look at the display.

Similarly, if the shake were sufficiently strong and/or the motion were for a sufficient

distance, etc. greater than that needed to move one song in the list, perhaps being

sufficient to move two or more songs in the list, the haptic output may indicate the

same by providing two or more bumps, thumps, or other haptic output indicating the

respective number of songs through which movement had occurred in the list of

songs, e.g., two songs (skipping one song between the prior song and the newly

selected song), three songs (skipping two songs between the prior song and the newly

selected song), etc. The motion may be too small to move in the song list, and in this

example the haptic output may be null, e.g., no haptic output (or some other defined

haptic output), so that the user will know that there has been no change in the song

that had been pointed to or selected prior to the shaking or other movement. Although

the list 50 is of songs, it may be of other selectable data, information, programs,

functions, tasks, contacts, etc.

Referring to Fig. 6, another exemplary use of the invention is illustrated

schematically. A graphical user interface (GUI) 5 1 is shown on the display 14 of the

mobile phone 1. The GUI shows nine function icons labeled one through nine, each

representing an exemplary function; in a typical GUI each icon would include an

image and/or wording representing the function represented by that icon. To simplify

the drawing, no specific name or graphic is shown in the illustration as being

associated with the respective functions of the GUI 51, but they may be, for example,

icons representing, respectively, information about or a tour of the mobile phone

features, set up of the mobile phone, initiate phone call functions, email, calendar,

camera, contacts, documents, messaging, task list, voice memo, world clock, Internet



connection, etc. Other icons and/or functions may be shown in the GUI on the

display 14.

In the illustration of Fig. 6 function icon No. 4 is highlighted as though it had

been selected or is being in a sense pointed to. The user may shake the mobile phone

1 laterally in a given direction, e.g., in a direction along the x axis (Fig. 1) toward

function No. 5, and if the shaking were sufficient, the prior function icon No. 4 would

become unhighlighted and function icon No. 5 would become highlighted and, thus,

be the newly selected icon. If the mobile phone 1 were shaken laterally with greater

force or over a further distance, etc. toward the function icon No. 5, the function icon

No. 6 may become highlighted, whereby from the prior function icon No. 4 the

highlighting and, thus, the selecting of a function icon would skip over function icon

No. 5 and function icon No. 6 would be the newly highlighted and, thus, selected

function icon. Similar operation to move or to select any of the respective function

icons of the GUI 5 1 may be achieved by shaking the mobile phone in respective

directions parallel to the display 14 vertical and horizontal directions, e.g., in a

direction along the x or y axes (Fig. 1), or relatively diagonally to the display, with

respective amounts of force, acceleration, distance, etc. to achieve a desired result.

The haptic feedback function may be provided by one or more haptic devices 2 that

are operated by the controller 30. The haptic devices 2 provide haptic output

indicating how the controller interpreted the above-mentioned shaking to move in the

GUI to select different respective function icons.

After the motion had caused moving in the list of songs 50 or in the functions

of a GUI the user may press a key to carry out playing of the song, the application of

the function pointed to in the GUI, etc. Other means may be used to effect playing of

the newly selected song or function, e.g., based on a timer, based on a subsequent

shaking of the mobile phone, etc. Shaking also may be used to turn on or to turn off

the mobile phone 1 or a given feature or function of the mobile phone, e.g., the

telecommunications function, turning on or off illuminating or operation of the

display 14, changing brightness and/or volume of the mobile phone, etc.

Briefly referring to Fig. 7, a pair of mobile phones 1, 1' is shown in the hand

52 of a user. In this application of the invention, the action of transferring a file, data,

etc., may be started by NFC and Bluetooth as a bearer; the haptic feedback provided,

as is described further below, augments such transfer by applying a tilting force, thus

giving a feedback that file transfer is occurring. The mobile phones are oriented in



the same direction. The user may shake both of the mobile phones 1, 1' while holding

them; arrow 53 represents such shaking in a direction generally parallel to a length

dimension of the mobile phones. The mobile phones 1, 1' are of the type that upon

being shaken in the direction of the arrow 53, either just in one direction or in a

repetitive manner, e.g., back and forth, as is represented by the double headed

character of the arrow 53, information, data, etc., will be transferred from one mobile

phone to the other or from each mobile phone to the other. If necessary, appropriate

manual settings may be made on one or both of the mobile phones 1, 1' to prepare

them to carry out the transfer in response to the shaking. In accordance with this

embodiment of the invention, the motion sensor(s) 3 may sense such shaking and if it

is appropriate motion as determined, for example, by the controller 30, the controller

may cause the haptic device(s) 2 to provide a haptic feedback such as a thump, bump,

or motion in a given direction, e.g., in the direction of shaking, to indicate to the user

that the shaking has been interpreted properly and data is, will be or has been

transferred.

The pair of mobile phones 1, 1' or of one relative to the other may be a type of

motion that would be intended to transfer a file or other data, etc. from one mobile

phone to the other. The haptic output provided by the haptic device(s) could be

provided to apply a tilting force to one or both mobile phones to give a feedback that

file transfer is to occur or is ongoing.

Another exemplary use of the present invention would be to provide an

upward tilt as a positive response or motion and a downward tilt as a negative

response in the course of operating the mobile phone 1 and/or an application thereof.

For example, this can be used in call control, whereby upward tilt would mean call

connected and downward tilt would mean that the call was rejected or busy. It will be

appreciated that in this and other examples of using the present invention the haptic

feedback provides information to the user without the need for the user to look at the

display of the mobile phone or to listen to sounds from the speaker, e.g., to get

feedback on connection status for a phone call. Vibrators have been used in mobile

phones to indicate an incoming phone call or as an alarm. The haptic device(s) 2 may

be used instead to provide haptic feedback in response to completing a phone call or

to a busy signal and, therefore, to indicate such completing or busy. Thus, it will be

appreciated that the completing of a phone call or the occurrence of a busy signal may

be an input to the mobile phone; motion also may be an input to the mobile phone;



and the mobile phone is able to provide haptic feedback representing the result or

interpretation of such input.

Turning to Fig. 8, a schematic function diagram or logic diagram 55

illustrating a method of operation of the invention is illustrated. At block 56 motion is

detected, e.g., in the embodiment of Fig. 7, the shaking motion of the mobile phones

1, 1' is detected by respective accelerometers in the mobile phones. At block 57 the

character of the motion is interpreted. For example, if the motion were linear shaking

repeatedly in the direction of the arrow 53 (Fig. 7), that might lead to transferring of

data from one mobile phone to the other. Alternatively, if the character of the motion

were different, .e.g., a rotating motion as in the direction of the arrow X' of Fig. 1,

that might lead to interpretation of motion to cause exchanging of date from each of

the mobile phones to the other of the mobile phones. As still other examples, a single

shake in a single direction, e.g., along an axis y (Fig. 1), say in the direction of the

arrow +Y, may cause transfer of data from the mobile phone 1 to the mobile phone 1";

and a single snake in the direction of the arrow - Y may cause transfer of data from

the mobile phone 1' to the mobile phone 1. These are but a few examples of how

shaking in different respective directions and with different repetitions, distances,

and/or force, etc. may be sensed by the motion sensor(s), interpreted by the mobile

phone, e.g., by the controller 30 with appropriate programming from memory 34, and

used as inputs to the mobile phone. Other examples mentioned above include shaking

the mobile phone to move in a list or to move in a GUI, etc. Continuing to refer to

Fig. 8, after the motion has been interpreted at block 57, then at block 58 a haptic

feedback is provided by the mobile phone to indicate to a user the interpretation of the

motion. Based on such interpretation of the motion, the mobile phone may carry out a

given function, e.g., transfer data, select a song, select an icon in a GUI, etc.; and the

haptic feedback may represent the results of such interpretation, e.g., indicating that

the result had been carried out, is being carried out, or will be carried out.

Fig. 9 shows schematically an outline of a mobile phone 1 with several haptic

devices, for example, six haptic devices 2a—2f and several motion sensors, for

example, two motion sensors 3a, 3b. The motion sensors 3a, 3b are accelerometers

that sense acceleration motion in a direction parallel to the x axis or parallel to the y

axis, respectively. The x axis and the y axis of the mobile phone 1 are represented by

phantom lines designated, respectively, by the letters x and y. For example, relative

to the illustration of Fig. 7, the acceleration motion in the direction parallel to the y



axis direction may be in the direction of the double headed arrow 53. Signals from

the accelerometers 3a, 3b are coupled to the controller 30, which may interpret the

motion to determine the character of the motion, e.g., the direction, the speed, the

acceleration, the number (such as the number of shakes), whether the detected motion

is sufficient to be considered for causing an operation of the mobile phone, etc.

Double headed phantom arrows illustrated in the accelerometers 3a, 3b represent the

direction of acceleration motion that may be sensed by those accelerometers, e.g.,

acceleration motion in directions parallel to the x axis and y axis, respectively. In

response to such interpretation of the character of the detected motion, the controller

30 may cause a corresponding operation of the mobile phone 1. The controller

provides signals to the respective haptic device(s) 2a—2f to provide haptic output for

the mobile phone. For example, sufficient shaking (acceleration or other motion) in

the direction of the y axis in an upward direction that causes moving upward in a list

of songs may lead to the controller 30 operating the haptic device 2b to provide a

thump, bump, motion, etc., in the direction +Y (Fig. 1) also represented by a phantom

arrow in the haptic device 2b; similar phantom arrows representing the direction of

haptic output force are illustrated at the other haptic devices 2a, and 2c—2f in Fig. 9 .

Shaking in both directions along the y axis, e.g., up and down as represented by

double headed arrow 53, may be interpreted to cause the mobile phone 1 in Fig. 7 to

provide a prescribed function, e.g., to transfer data to the other mobile phone 1' , and

the controller then may control operation of the haptic devices 2b, 2d to provide

haptic output sequentially in both directions along the y axis. In another circumstance

the controller 30 may operate one of the haptic devices 2a or 2c to provide a haptic

output force in a direction that is generally parallel to the x axis, respectively, in either

the - X or +X direction shown in Fig. 1. As still another example, the controller may

operate two haptic devices 2a and 2b simultaneously to provide a diagonal haptic

output force in a direction approximately forty-five degrees between the x axis and

the y axis as is represented by the phantom arrow 60. Furthermore, the controller may

operate several, e.g., two or more, of the haptic devices 2a, 2b, 2c and 2d a sequential

manner, e.g., with a small time difference between actuations of the haptic devices, to

provide sequential haptic output forces to provide a sensation of a rotating effect. For

example, operating the haptic devices in serial sequence 2a, 2b, 2c, 2d would provide

a sense of rotation of the mobile phone about the z axis (Fig. 1). Still another

possibility to provide a rotating or tilting sensation by haptic output may be use two



haptic devices 2e and 2f that are located near respective corners of the housing 11 to

provide a force couple in the direction of the phantom arrows therethrough.

Depending on the position and orientation of the haptic device(s) 2 in the mobile

phone, e.g., relative to the case 11, and the direction and timing of output force

provided by one or more haptic device(s), the haptic device(s) may apply a torque to

the mobile phone tending to cause a rotation of the mobile phone about an axis, e.g.,

about one of the axes x, y or z or about another axis. Such torque tends to provide a

tactile feedback to the user as rotational feedback or output, e.g., whereby the mobile

phone actually undergoes a rotation, or the torque may be felt by the user's hand 52

giving a sensation of a rotational tactile feedback.

It will be appreciated that by using a plurality, e.g., at least two, haptic devices

2, the user may feel the sensation of the mobile phone 1 or other handset moving in

the user's hand. Using different combinations of force directions and amplitudes of

the haptic devices 2, different respective motions may be provided the user as haptic

feedback to represent respective feedback information.

A power supply 49 provides electrical power to the operating circuitry 4

and/or to other parts of the mobile phone 1 via the on/off switch 15. The power

supply may be a conventional battery or some other source of electrical power. Upon

closing the on/off switch 15, the power is provided the operating circuitry 4 to carry

out the various functions described herein, for example. If desired, closing the switch

15 may lead to temporary operation of the display to display a start-up message or

indication, and then a power saving feature, e.g., a screensaver function, may be

implemented to turn off the display.

In Fig. 10 a computer program flow chart or logic diagram is illustrated at 70.

Such flow chart 70 represents functions that may be carried out in the operating

circuitry 4 in carrying out an embodiment of the invention as an example. The

functions illustrated in Fig. 10 and described herein with regard to respective "blocks"

that may represent steps in a computer program or a method, for example, may be

provided the operating circuitry as a computer program, for example, that is written in

appropriate computer language or logic format to carry out the various steps

described. A person having ordinary skill in the art would be able to write such

program to carry out the steps and functions illustrated and described here. It will be

appreciated that the program code may be stored in a storage medium, e.g., in the

memory 34. For example, as is described, the program code may include a computer



program that recognizes motion inputs represented by signals from the motion sensors

3, interprets such motion inputs, and provides haptic feedback in response thereto as a

representation of the interpretation or of the function, etc. that was, is being or is

intended to be carried out.

Initially at block 7 1 the portable electronic equipment, e.g., mobile phone 1, is

turned on and the operating circuitry 4 is initialized. Turning on may be by the power

switch 15 or, if the mobile phone was in a sleep type of mode but still receiving

power, by shaking, touching the display, pressing a key, etc. Initialization functions

are carried out in many types of electronic equipment and will depend on the various

functions, capabilities, etc. of the equipment, as is known. For example, the operating

circuitry may be set to default condition for normal operation of the mobile phone 1.

At block 72 an inquiry is made whether motion has been detected, e.g., by one or

more of the motion sensors 3. If no, then a loop is followed back to the input of block

72 until motion has been detected.

If at block 72 motion had been detected, then at block 73 an inquiry is made

whether the motion is a specific type of motion that represents a motion input to the

mobile phone that would represent a given function, such as, for example, to move in

a list, to move to point to another icon in a GUI, etc. For example, linear motion may

represent such a specific type of motion whereas a twisting of the mobile phone held

in a user's had by rotating the user's wrist back and forth may not be such specific

type of motion. These are only examples; and it will be appreciated that there may be

other types of specific motion to which the mobile phone is intended to respond and

those to which the mobile phone is not ordinarily intended to respond. If the motion

is not the specific type of motion, then a loop is followed back to the input to block

72. If the detected motion is the specific type to which the mobile phone is intended

to respond, then at block 74 an inquiry is made whether the motion is sufficient. For

example, if the motion is only a slight motion inadequate to move from one item in a

list to the next item in the list, then the loop would be followed back to the input to

block 72; but if the motion is sufficient at block 74, then the logic of the flow chart

moves to block 75.

At block 75 the character of the motion is determined, for example, to

determine whether the detected motion is up, down, up and down, left, right, left and

right, rotational, etc. Determining the character of the motion also may include the

number of units of motion, e.g., were there one shake or more than one shake, one



rotation or more than one rotation, were the motions back and forth generally linearly

or rotationally, distance moved, frequency of the motion, etc.

At block 76 the character of the motion is coordinated with the mobile phone 1

setting or operation 77. For example, if the mobile phone were set to play songs

based on operation by the user and if a list of songs 50 (Fig. 5) were shown on the

display 14, then the motion is coordinated with the list of songs to move up or down

in the list, depending on the character of the motion, e.g., upward or downward,

magnitude or extent of the motion or number of shakes, etc., to determine the number

of songs to move in the list. Similar operation may be carried out if a GUI were being

shown on the display to coordinate the motion with a moving from pointing at one

icon to pointing at another icon.

At block 78 the motion as coordinated with the current mobile phone setting

or operation will be interpreted. For example, if a list of songs 50 is being shown on

the display and if the shake is adequate to move down one song in the list, then at

block 78 the controller 30 of the operating circuitry 4 would access the next song in

the list from the memory and would cause the display controller 32 (Fig. 3) to

highlight or to point to the next song in the list of songs shown on the display 14.

Similarly, if the motion were of the appropriate character to move two songs in the

list, such interpretation would provide for moving those two songs.

After the character of the motion as coordinated with the mobile phone setting

or operation has been interpreted, then at block 79 haptic output feedback is provided

to indicate to the user the result of such interpretation. Also, at block 80 the

interpreted result may be carried out. For example, if the haptic output represents

moving down one song in the list of songs, then at block 80 the carried out result may

be a showing on the display 14 that such movement has been achieved. Carrying out

the interpreted result at block 80 also or alternatively may be a playing of the newly

selected song either automatically without further inputs by the user or by the user

simply pressing one of the keys 16 of the mobile phone; in either case it may be

unnecessary for the user to look at the display to know what will be happening

automatically or what would happen if the user were to press the mentioned key, e.g.,

playing of the newly selected song. The haptic feedback would provide such

information to the user without the need to divert the user's eyes to look at the display

14.



The providing of haptic output feedback at block 79 may be set up in a variety

of ways. For example, the haptic output feedback may indicate to the user what

would happen, is happening, or had happened as a result of the motion, e.g., how the

mobile phone had interpreted the motion. For example, the haptic output feedback

may indicate to the user that upon pressing a key the next song (or a second or third,

etc., subsequent song) would begin playing, that the next song, etc., is starting to play,

that the next song already is playing. Similarly the set up of the mobile phone and

operating circuitry 4 thereof may be arranged to indicate what would happen, is

happening or had happened as a result of pointing to a new icon in a GUI, etc.

Referring briefly to Fig. 11, an example of a logic diagram or flow chart 85 for

playing a game using the mobile phone 1 and the operating circuitry 30 to play a

game, e.g., an electronic game or computer game application stored in memory 34 is

shown. The haptic feedback or haptic output from respective energized haptic

devices 2 may simulate physical movement in a computer game. At block 86 the

mobile phone is initialized for playing a game. At block 87 the game is played. At

block 88 an inquiry is made whether motion is required. If no, then a loop is followed

back to the input to block 88. This may be a constant loop waiting for a prescribed

output from the game, for example. If at block 88 it is determined that motion is

required, then at block 89 the motion output is provided using one or more of the

haptic devices 2, depending on the character of the motion, e.g., is the motion to be

linear, repeating pulses, circular or rotating, or rotation or pivoting of the mobile

phone 1, etc. Linear motion may be, for example, along the x, y or z axes, along a

diagonal, as were described above. Rotational motion may be in the direction of the

arrow X' in Fig. 1. Circular rotation sensation may be by sequentially pulsing the

haptic devices 2a, 2b, 2c, 2d (Fig. 9). Tilting motion sensation may be obtained by

simultaneously or sequentially pulsing the haptic devices 2e, 2f (Fig. 9). Other

motion also may be obtained, depending on the placement, capabilities and operation

of the haptic devices 2 of the haptic output device T .

It will be appreciated that portions of the present invention can be

implemented in hardware, software, firmware, or a combination thereof. In the

described embodiment(s), a number of the steps or methods may be implemented in

software or firmware that is stored in a memory and that is executed by a suitable

instruction execution system. If implemented in hardware, for example, as in an

alternative embodiment, implementation may be with any or a combination of the



following technologies, which are all well known in the art: discrete logic circuit(s)

having logic gates for implementing logic functions upon data signals, application

specific integrated circuit(s) (ASIC) having appropriate combinational logic gates,

programmable gate array(s) (PGA), field programmable gate array(s) (FPGA), etc.

Any process or method descriptions or blocks in flow charts may be

understood as representing modules, segments, or portions of code which include one

or more executable instructions for implementing specific logical functions or steps in

the process, and alternate implementations are included within the scope of the

preferred embodiment of the present invention in which functions may be executed

out of order from that shown or discussed, including substantially concurrently or in

reverse order, depending on the functionality involved, as would be understood by

those reasonably skilled in the art of the present invention.

The logic and/or steps represented in the flow diagrams of the drawings,

which, for example, may be considered an ordered listing of executable instructions

for implementing logical functions, can be embodied in any computer-readable

medium for use by or in connection with an instruction execution system, apparatus,

or device, such as a computer-based system, processor-containing system, or other

system that can fetch the instructions from the instruction execution system,

apparatus, or device and execute the instructions. In the context of this document, a

"computer-readable medium" can be any means that can contain, store, communicate,

propagate, or transport the program for use by or in connection with the instruction

execution system, apparatus, or device. The computer readable medium can be, for

example but not limited to, an electronic, magnetic, optical, electromagnetic, infrared,

or semiconductor system, apparatus, device, or propagation medium. More specific

examples (a nonexhaustive list) of the computer-readable medium would include the

following: an electrical connection (electronic) having one or more wires, a portable

computer diskette (magnetic), a random access memory (RAM) (electronic), a read¬

only memory (ROM) (electronic), an erasable programmable read-only memory

(EPROM or Flash memory) (electronic), an optical fiber (optical), and a portable

compact disc read-only memory (CDROM) (optical). Note that the computer-

readable medium could even be paper or another suitable medium upon which the

program is printed, as the program can be electronically captured, via for instance

optical scanning of the paper or other medium, then compiled, interpreted or



otherwise processed in a suitable manner if necessary, and then stored in a computer

memory.

The above description and accompanying drawings depict the various features

of the invention. It will be appreciated that the appropriate computer code could be

prepared by a person who has ordinary skill in the art to carry out the various steps

and procedures described above and illustrated in the drawings. It also will be

appreciated that the various terminals, computers, servers, networks and the like

described above may be virtually any type and that the computer code may be

prepared to carry out the invention using such apparatus in accordance with the

disclosure hereof.

Specific embodiments of an invention are disclosed herein. One of ordinary

skill in the art will readily recognize that the invention may have other applications in

other environments. In fact, many embodiments and implementations are possible.

The following claims are in no way intended to limit the scope of the present

invention to the specific embodiments described above. In addition, any recitation of

"means for" is intended to evoke a means-plus-function reading of an element and a

claim, whereas, any elements that do not specifically use the recitation "means for",

are not intended to be read as means-plus-function elements, even if the claim

otherwise includes the word "means".

Although the invention has been shown and described with respect to a certain

preferred embodiment or embodiments, it is obvious that equivalent alterations and

modifications will occur to others skilled in the art upon the reading and

understanding of this specification and the annexed drawings. In particular regard to

the various functions performed by the above described elements (components,

assemblies, devices, compositions, etc.), the terms (including a reference to a

"means") used to describe such elements are intended to correspond, unless otherwise

indicated, to any element which performs the specified function of the described

element (i.e., that is functionally equivalent), even though not structurally equivalent

to the disclosed structure which performs the function in the herein illustrated

exemplary embodiment or embodiments of the invention. In addition, while a

particular feature of the invention may have been described above with respect to only

one or more of several illustrated embodiments, such feature may be combined with

one or more other features of the other embodiments, as may be desired and

advantageous for any given or particular application.



CLAIMS

I claim:

1. A portable electronic device, comprising

a control responsive to an input to the portable electronic device, and

a haptic output device adapted to provide a haptic output representing

interpretation of the input to the portable electronic device by the control.

2 . The device of claim 1, said haptic output device comprising a plurality

of haptic devices operable by the control in cooperative relation to provide a tactile

sense of movement in a direction.

3. The device of claim 2, said haptic devices being cooperable to provide

a tactile sense of rotational motion of the portable electronic device.

4 . The device of claims 1-3, said control comprising a motion sensor and

a processor.

5. The device of claims 1-4, said control comprising a memory and

program code used by the control to carry out functions of the portable electronic

device.

6 . The device of claims 1-5, the haptic output device adapted to respond

of the control to provide a haptic output for the portable electronic device representing

the interpretation of motion by the control to carry out respective functions of the

portable electronic device.

7.. The device of claims 1-64, the control comprising circuitry to provide

to the haptic output device a signal that has a relatively steep slope to rapidly cause

the haptic output device to provide a tactile output and a subsequent relatively gradual

slope to allow the haptic output device to return relatively gradually to a relatively

resting mode after the having provided a haptic output.

8. The device of claims 1-7, said haptic output device providing linear

motion output.

9 . The device of claims 1-8, the portable electronic device having a

number of functions, wherein the control is responsive to motion of the portable

electronic device to navigate to or through such functions, and wherein the haptic

output device provides an output representing the extent, if any, of such navigation.



10. The device of claims 1-9, the portable electronic device comprising a

game, and the haptic output device provides haptic output representing at least one of

interpretation of movement as input to the game or output information relevant to the

game.

11. The device of claims 1-10, wherein the haptic output device provides a

relatively upward motion to the portable electronic device to represent a positive

response and a relatively downward motion to the portable electronic device to

represent a negative response.

12. The device of claims 1-1 1, wherein the portable electronic device is

cooperable with another portable electronic device to communicate therewith, and the

haptic output device provides a haptic output representing such communication.

13. The device of claims 1-12, wherein the portable electronic device

includes a function that occurs upon tilting, and wherein the haptic output device

provides a tilting motion as a representation that the function is being carried out.

14. The device of claims 1-13, wherein the portable electronic device

comprises a mobile phone.

15. The device of claim 14, wherein the control is responsive to an input

representing completing of a phone call to another phone or a busy condition of a

called phone, and the haptic output device provides a haptic feedback representing

such input.

16. The device of claims 1-15, said motion sensor comprising an number

of accelerometers.

17. The device of claims 1-16, said haptic output device comprising a

motor, coin motor, vibrating motor or vibrator adapted to provide force feedback that

is linearly directional, rotational or tilting.

18. A method of indicating the result of selecting a function of a mobile

device in response to an input to the mobile device or to completing a telephone call

or a called telephone busy condition, comprising

providing haptic feedback representative of such input.

19. The method of claim 18, further comprising moving the mobile device

to select a function among a grid of functions or an item in a list of items, and wherein

the haptic feedback represents interpretation of such moving.



20. The method of either claims 18 or 19, said providing haptic feedback

comprising providing force feedback to give a sensation of a bump or thump, a linear

motion, a tilting motion or a rotation.













INTERNATIONAL SEARCH REPORT
International application No

PCT/IB2008/003013
A. CLASSIFICATION OF SUBJECT MATTER
INV . G06F3/01 G06F3/033 H04M1/247 H04M1/725

According Io International Palenl Classilication (IPC) o r Io bolh nalional classification and IPC

B. FIELDS SEARCHED

Minimum documenlalion searched (classification syslem lollowed by classification symbols)

H04M G06F

Documemation searched olher lhan minimum documenlalion Io IMe extent that such documents are included in lhe fields searched

Electronic data base consulted during the international search (name ol dala base and where practical search terms used)

EPO-Internal , WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category' Citation of document with indication where appropriate ol the relevanl passages Relevant Io claim No

US 2006/061545 A l (HUGHES STEPHEN [IE] ET 1,4-6,

AL) 23 March 2006 (2006-03-23) 9-16,
18-20

abstract 2,3,7,8,
17

paragraphs [0007], [0008]
paragraphs [0011], [0012]
paragraph [0014] - paragraph [0022]
paragraph [0027]
paragraph [0037] - paragraph [0048]
paragraphs [0049], [0055]
claim 1

Further documents are listed in the continuation of Box C See patent tamity annex

" Special categories of cited documents
'T' later document published after the international filing date

or pnortty dale and nol in conflict wilh the application but
"A' document defining the general state of lhe art which is nol cited to undersland lhe principle or theory underlying the

considered Io be of particular relevance invenlion
"E' earlier documenl but published on or after the international "X1 document of particular relevance, lhe claimed invenlion

filing date cannot be considered novel or cannot be considered to
'L* document which may throw doubts on prionty cla ιm(s) or involve an inventive step when the document is taken alone

which is cited Io establish the publication dale of another ' V document of particular relevance, the claimed invenlion
cilalion or olher special reason (as specified) cannot be considered to involve an inventive step when the

"O' document relerring Io an oral disclosure, use exhibrtion o r document is combined with one or more other such docu¬
other means ments such combination being obvious to a person skilled

1P document published pnor Io the international filing date but in lhe art

later than the priority dale claimed '&' document member of the same palenl famity

Dale of lhe actual completion of the international search Dale ol mailing of lhe international search report

24 July 2009 05/08/2009

Name and mailing address ol the ISA/ Authorized officer

European Palent Office P B 5816 Patenllaan 2
NL - 2280 HV Ri|SWi|k
TeI (+31-70) 340-2040
Fax (+31-70) 340-3016

Hauber, Jorg



INTERNATIONAL SEARCH REPORT
International application No

PCT/IB2008/003013
C(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT

Category1 Citation of document, wilh indication, where appropriate, Ol lhe relevant passages Relevant to claim No

WO 2007/002775 A (COACTIVE DRIVE CORP 1,10,14
[US]; HOUSTON JOHN [US]; DELSON NATHAN
[US]) 4 January 2007 (2007-01-04)
paragraphs [0006], [0007] 2,3,8,17
paragraphs [0066], [0067] 4-7,11,

13,18-20
paragraph [0134] - paragraph [0153];
figures 10-14
paragraph [0160]
paragraphs [0168] - [0171]; figures 22,23
paragraph [0210] - paragraph [0212];
figure 37

paragraph [0253]

US 7 084 854 Bl (MOORE DAVID F [US] ET AL)
1 August 2006 (2006-08-01)
column 2 , line 16 - line 66 1,2,8,

11,17,
18,20

column 9 , line 53 - column 12, line 40
figures 9A-9C
figures 10A-10D
figure 11

WO 2004/075169 A (KONINKL PHILIPS 12

ELECTRONICS NV [NL]; PHILIPS CORP [US];

VAN DE SLUIS B )

2 September 2004 (2004-09-02)
abstract
page 5 , line 18 - page 15, line 18

figures 1-5F,8

US 2005/048955 A l (RING STEFFEN [DK]) 15

3 March 2005 (2005-03-03)
paragraphs [0008] - [0022]
figures 1-4



INTERNATIONAL SEARCH REPORT
International application No

Information on patent family members
PCT/IB2008/003013

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2006061545 Al 23-03-2006 NONE

WO 2007002775 A 04-01-2007 EP 1907086 A2 09-04-2008
JP 2008546534 T 25-12-2008
US 2006290662 A l 28-12-2006

us 7084854 Bl 01-08-2006 US 2006192760 A l 31-08-2006

WO 2004075169 A 02-09-2004 EP 1597895 A2 23-11-2005
JP 2006518507 T 10-08-2006
KR 20050104382 A 02-11-2005

US 2005048955 A l 03-03-2005 CN 1846429 A 11-10-2006
EP 1661379 A2 31-05-2006
KR 20060119931 A 24-11-2006
WO 2005025186 A2 17-03-2005

Form PCT/ISA/210 (Datenl lamilv annβx IAmil 200S1


	front-page
	description
	claims
	drawings
	wo-search-report

