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TOUCHPAD

This invention relates to a touchpad apparatus for use with a portable
electronic device. It is particularly suitable for use in a portable communication

device such as a portable telephone or wireless computer.

Portable telephones generally require a keypad so that a user can enter
information, such as a telephone number to be dialled. However, with the ever
increasing integration of advanced data facilities into portable telephones,
there is often a need to provide a more advanced keypad than a simple
numeric type. For instance, with the increasing use of mobile devices to
access the Internet, it is desirable to provide some means of cursor control,

such as is provided by a mouse or trackball in a PC environment.

With increases in data rates possible, and hence increases in the amount of
data receivable by portable telephones, such telephones are increasingly
being used in data browsing activities. It is convenient to offer a larger display

to enable such received data to be comfortably and easily‘vieWed by the user.

Both these requirements, of more advanced keypads. and larger displays,

directly conflict with consumer demands for smaller portable-telephones.

One attempt to solve this problem was the telephone jointly developed by
Alcatel®-and Sharp®. The telephone was marketed by each company under
the names OneTouch Com and MC-G1 respectively. The telephone 100 is
shown at Figure 1, and comprises many of the features normally associated
with portable telephones : antenna 110, loudspeaker 120, display 130,
microphone 140, and control keys 150. The notable difference between this
telephone and previous portable telephones is the absence of a numeric

keypad for entering telephone numbers.
This function is achieved through the provision of a touchscreen which is

integrated with the display 130. In order to access the touchscreen, the

rotating protective cover 160 must be opened (see Figure 2) to expose the
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touchscreen surface, and allow the user to input commands and data using a

stylus.

In normal use, when the cover 160 is closed, the display 130 can be seen
through a transparent portion in the cover. However, in order to access any of
the advanced functions of the telephone, the cover must be opened, the
stylus must be removed from its holder in the telephone, and the user must
operate the touchscreen to choose the option(s) he requires. No input via the

touchscreen is possible with the protective cover in place.

The touchscreen in this telephone is of the resistive type. The operation of
such a touchscreen will be well known to the skilled man, and so is not
described in any detail here. It is sufficient to know that the display comprises
a relatively large glass element, which is why the rotating cover 160 is
necessary in order to protect the touchscreen and display from inadvertent

damage.

One drawback with such a touchscreen system is that when entering data; the .

user obscures the display with his own hand.

According to a first aspect of the present invention, there is provided a portable
electronic apparatus comprising a body portion and input means in the form of
a touchpad, wherein the touchpad is movable between a first relative position
where it -operates in a first mode, and a second relative position where it

operates in a second mode.

According to a second aspect of the present invention, there is provided a
touchpad apparatus for inputting data, comprising two operational surfaces

arranged such that a user may use an operational surface for data entry.
The portable eléctronic apparatus comprises a body portion, which preferably

houses a display element. The display element may be an LCD type display,

a plasma type display, or any other suitable display device.
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The portable electronic apparatus is Jpreferably a portable telephone. The
telephone may operate according to any one or more applicable standard,
such as GSM, EDGE, HSCSD or WCDMA.

The touchpad is preferably arranged to be substantially transparent or light
permeable. In this way, the touchpad may be positioned to overlay the
display, thus allowing the instructions on the display to be acted on directly by
touching the touchpad above the appropriate part of the display.

The touchpad is preferably movable between the two positions via use of a
hinge mechanism. Alternatively, a slide mechanism may be utilised to similar
effect.

In a preferred embodiment, the hinge mechanism is located at the bottom of
the apparatus, but it may be conveniently located at the top, or at either side

of the apparatus.

In the open configuration, corresponding to the second position, the touchpad
is located away from the display. In this mode of operation, the touchpad is
operable in a manner similar to a mouse in a regular computer. In this way, a
user of the apparatus can move a cursor across the display by moving his

finger across the touchpad in a corresponding fashion.

In one embodiment, the touchpad may be arranged so that it flips all the way
round the apparatus and comes to rest on the rear surface of the apparatus
.e. the surface directly opposing the surface housing the display. In this way,
the user of the apparatus may able to operate the apparatus using only a
single hand.

Preferably, the type of touchpad used is a capacitive touchpad. Advantages of

the invention may be realised through the use of other types of touchpad,

particularly resistive touchpads.

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

WO 02/35333 PCT/GB00/04100

4

In order to accommodate the touchpad on bodies of different shapes and
configurations, the touchpad may be configured to be non-planar, e.g. curved.
The touchpad can also be configured to be take a range of different shapes.
Regular touchpads are rectangular, but there is no such restriction on the

touchpad of the invention.

Advantageously, in the second position, the touchpad is arranged so that it
has two exposed surfaces, generally opposing each other. Each surface is
available to the user for data entry. In one embodiment, the user may enter
data using either surface of the touchpad. This may come down to a matter of

personal preference, or be influenced by the dexterity of the user.

In an alternative advantageous embodiment, it is possible to enter data
simultaneously using both surfaces of the touchpad. In this way, the user may
enter one type of data using the first surface, and a second type of data using
the second surface. Controller circuitry in the apparatus is able to distinguish

between data entries on first and second surfaces.

For a better understanding of the present invention, and to understand how
the same may be brought into effect, the invention will now be described, by

way of example only, with reference to the appended drawings in which:

Figure 1 shows a prior art telephone utilising a resistive-type touchscreen;
Figure 2 shows the operation of the protective cover of the telephone of

Figure 1;

Figure 3 shows a portable telephone according to an embodiment of the
invention in a closed configuration;
Figure 4 shows a portable telephone according to an embodiment of the

invention in an open configuration;

Figure 5 shows the telephone of Figure 3 having an alternative display
configuration;
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Figure 6 shows an exploded view of the construction of the touchpad from the

telephone of Figures 3 and 4;

Figure 3 shows a portable telephone according to an embodiment of the
invention. It has several components in common with the prior art telephone

of Figure 1, and like reference numbers have been used where appropriate.

Figure 3 shows the telephone in the closed configuration, which is to be

compared to the open configuration of the same telephone shown in Figure 4.

In the closed configuration, the display is visible behind cover 260, through a
substantially transparent window 270. Window 270 is in fact a touchpad, and

is sensitive to user input via the user’s finger.

The touchpad of this particular embodiment does not require a stylus, as it
relies on a different mode of operation to the previously described prior art
telephone. This embodiment utilises a capacitive touchpad, rather than a
resistive touchscreen. The mode of operation of such a touchpad will be well
known to the skilled man, but a brief summary is now presented for

completeness.

A voltage is applied to the corners of the touchpad. Conducting electrodes
criss-cross the touchpad and establish a uniform voltage field across the
touchpad. If the user touches the pad with his finger, then the field is
disturbed. This disturbance results in a current being drawn from each edge of
the touchpad in proportion to the distance of the finger from the edge. By
monitoring the current flows, a controller circuit can calculate the x-y co-

ordinates of the finger, and act further upon this information.

In the closed configuration of Figure 3, the cover 260, containing the touchpad
270, is positioned to overlay the display 230. The touchpad, although
substantially transparent, or light permeable, is not an ideal transmitter of

light, and so a certain amount of display degradation is experienced.
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However, for most purposes, particularly with a backlit display, the user

should not experience a problem with intelligibility of the displayed data.

In the example display shown at Figure 3, the user is able to access certain
key functions directly from the touchpad. In this example, these are CALL,
TEXT or WEB. In order to access any one of these functions, the user simply
needs to touch the touchpad above the area indicated on the display. For -
instance, if the user decides to make a telephone call, he simply touches the
touchpad above the CALL icon, and he will be presented with a further screen
as shown in Figure 5.

The view of the telephone in Figure 5 shows a screen resembling a regular
telephone keypad, and comprises keys for numerals 0-9, * and # as is normal
in portable telephones. To dial a given number, the user simply touches the
touchpad above each respective digit. The touchpad controller interprets the
data concerning current flow, and so can calculate which area of the touchpad
has been activated, and hence which numeral on the display has been input

by the user.

In order to indicate to the user that a key press has been recognised, the
display may be configured to briefly flash or invert the colours of a selected

digit. In addition, or alternatively, a brief audible tone may be generated.

For use -as a regular telephone, such utilisation of the touchpad is quite
acceptable. However, when using the telephone in a graphics-rich mode, such
as game-playing, or a data mode, for instance to access the World Wide Web
(WWW) or Internet, it will be inconvenient for the user to obscure the display
with his own hand, for example, while controlling a game character, or

activating links in a received web page.
An additional problem with such activities may be that the relatively low light

levels of colour LCD displays will be further attenuated by passing through the
touchpad.
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These problems can be mitigated by arranging the telephone into the -
relatively open configuration shown in Figure 4. In this configuration, the cover
260 has been moved away from the display, by means of a hinged connection
at the base of the telephone. This configuration allows the user to see the

~ display 230 directly.

The telephone is equipped with a switch or sensor to detect whether the cover
is open or closed, and so interpret input from the touchpad accordingly. A
switch may be concealed in the hinge mechanism, or a simple magnet and
reed-switch arrangement situated at the top of the cover, away from the

hinge, can be used.

+ In this configuration, the touchpad 270 is arranged to be operable by its major

surface opposed to the surface exposed in the closed configuration of Figure
3. In the previously described closed configuration, the front surface of the
touchpad was accessible to the user, and he was able to enter data that way.
In this configuration, the opposite surface of the touchpad is accessible to the

user, and situated diréctly below the display.

In this mode of operation, there is no text visible through the touchpad to
guide the user. The type of data entry most suitable to this mode of operation
is therefore similar to the type of data entry achievable through use of a
mouse with a PC. i.e. the user may, through moving his finger about the
surface of the touchpad, be able to steer a cursor or other graphic element,

such as a game character, about the display 230.

In the example shown at Figure 4, the phone is functioning to play a video
game. In such a mode, it would be very inconvenient if the user had to
operate controls defined by areas of the display (as in Figure 3), as his hand
would obscure the action of the game. In this instance, it is preferable to
control the action with controls situated away from the display. This is possible

in the configuration of Figure 4.

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

WO 02/35333 PCT/GB00/04100

8

In a further enhancement, it is possible to operate the touchpad such that
each major surface of the touchpad is operable to independently receive user
input. As has already been described, both surfaces of the touchpad are
arranged to receive user input. In the first mode, however, only one surface is
exposed. In the second mode, both surfaces are exposed and may be used
for user input. In this mode, no distinction is made between input from each of
the two surfaces. The user could therefore control the operation of the
apparatus equally from either side of the touchpad. Thus, some users may
find it easier to enter data using a first surface, and some may find it easier to

enter data using the opposite surface.

In a still further enhancement, it is possible to interpret from which of the two
operational surfaces user input is derived, thus enabling both surfaces to be
used simultaneously to control different aspects of the operation of the device.
This can be done by sensing not only the current flow due to the disturbance
in the capacitive field, but also the direction of current flow within the
touchpad. This gives an indication of whether the first or second surface has
been used for user input. An example of an application which would benefit
from such input means is use of the telephone apparatus to view a map which
has been downloaded from a remote source. Using one surface of the
touchpad, the user is able to pan or scroll arodhd tH'é fﬁap to locate a point of
interest. Using the opposite surface of the touchpad, the user is able to zoom
in and out to view varying levels of detail.

As an aiternative to the above embodiment, it is possible to provide two
separate touchpad elements separated by an insulating sheet. Each touchpad-
would then correspond with a respective operational surface of the touchpad

element, and could be interpreted independently.

Figure 6 shows details of the construction of the touchpad 270. It comprises a
functional membrane 300 which is encapsulated between two protective
layers 280, 290. The functional membrane comprises a flexible plastics
material such as polyester and is provided with an electrically conductive
matrix on its surface or surfaces. The matrix may suitably be provided using a

conductive material such as Indium Tin Oxide, which is capable of being very
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finely deposited on the surface of the membrane in such a way that the
membrane’s ability to transmit light is impaired as little as possible. Sputter

coating may be used to deposit the conductive material.

The matrix is electrically connected to a controller in the main body of the

telephone using a connector 310.

The protective layers are rigid transparent plastics material. They are
positioned so as to sandwich the membrane 300 between them, allowing only
the connector 310 to emerge. To ensure that the encapsulation is complete,
the protective layers are constructed to be longer and wider than the
membrane, so that a suitable bond can be provided around the outer edge of
the complete touchpad 270. A suitable bond may be achieved using ultrasonic

welding, or by use of an adhesive compound.

An alternative construction method utilises injection moulding technology to

encapsulate the polyester film.

Once complete, and integrated into the cover 260, the touchpad is sealed

against environmental damage from moisture or dust.

In the embodiment shown, the touchpad 270 is constructed to be curved, and
so provide a more pleasing appearance to the user.

in alternative embodiments, it is possible to construct a touchpad which does
not have straight or regular edges. Traditional touchpads have been
rectangular in shape, but more complex shapes such as ovals are also

possible.

In an alternative embodiment, the touchpad may be configured to rotate
almost a full 360° and so rest against the rear surface of the telephone. In this
configuration, the touchpad is positioned substantially opposite the display on
the rear surface of the telephone. In certain applications, and particularly in

one-handed use, this may facilitate greater ease of user input.
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In summary, the telephone may be kept in the closed configuration for the
majority of the time. The durable touchpad protects the more delicate display,
while still allowing the display to be seen, and most functions of the telephone

to be used.

When the user wishes to access web pages, play games, or otherwise
operate the telephone in a non-traditional-telephone manner, it is possible to
move the touchpad away from the display, and enter user data with the
touchpad remote from the display. In this way, the user is offered an
unimpeded view of the display, both in terms of direct vision without the
touchpad intervening, and in terms of being able to keep his fingers away
from the display.

In the light of the foregoing description, it will be clear to the skilled man that
various modifications may be made within the scope of the invention. In
particular, the touchpad has been described as being hingedly connected to
the main body of the telephone, allowing it to be flipped away from the display
info an open configuration. Another embodiment of the invention has the
touchpad sliding away from the display into an open configuration.

In either the flip or the slide embodiments described, the touchpad is movable
into a position below the display. It is equally possible to construct a device
such that the touchpad flips or slides to one or other or both sides of the
display.

The specific examples discussed have used a capacitive touchpad. The
skilled man will understand that benefits of the invention may be realised
through the use of a resistive touchpad, and the invention is not to be

considered limited to a capacitive touchpad.

The present invention includes any novel feature or combination of features
disclosed herein either explicitly or any generalisation thereof irrespective of
whether or not it relates to the claimed invention or mitigates any or all of the

probllems addressed.
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CLAIMS

1. A portable electronic apparatus comprising a body portion, and input
means in the form of a touchpad, wherein the touchpad is movable between a
first relative position where it operates in a first mode, and a second relative

position where it operates in a second mode.

2. A portable electronic apparatus as claimed in claim 1 wherein the body

portion comprises a display.

3. A portable electronic apparatus as claimed in claim 1 or 2 wherein the

touchpad is arranged so as to be substantially light permeable.

4. A portable electronic apparatus as claimed in claim 2 or 3 wherein in

the first position the touchpad overlays the display.

5. A portable electronic apparatus as arranged in any one of the
preceding claims wherein the touchpad is movable between the first and

second positions by a hinge mechanism.

6. A portable electronic apparatus as claimed in claim 5 wherein the hinge

mechanism is arranged along a side of the apparatus.

7. A portable electronic apparatus as claimed in any one of claims 2 to 6
wherein in the first mode, a discrete region of the touchpad arranged for user

input corresponds to a displayed item at a given region of the display.

8. A portable electronic apparatus as claimed in any one of claims 2 to 7
wherein in the second mode, the touchpad is arranged to receive user input
so that relative motion across the touchpad is translated into a corresponding

relative motion of a displayed element on the display.
9. A portable electronic apparatus as claimed in any one of the preceding

claims wherein the first and second positions correspond to respective

extremes of movement of the touchpad.
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10. A portable electronic apparatus as claimed in any one of the preceding
claims wherein the second position corresponds with the touchpad being
positioned such that the touchpad and the display occupy opposing surface of

the apparatus.

11. A portable electronic apparatus as claimed in any one of the preceding

claims wherein the touchpad is a capacitive touchpad.

12. A portable electronic apparatus as claimed in any one of the preceding
claims wherein the touchpad is arranged to be non-planar.

13. A portable electronic apparatus as claimed in any one of the preceding

claims wherein the touchpad is arranged to be rectangular.

14. A portable electronic apparatus according to any one of the preceding
claims wherein in the second position, two surfaces of the touchpad are

exposed for user input.

15. A portable electronic apparatus according to claim 14 wherein each
surface of the touchpad is operable independent of the other to generate user

input.

16. A portable electronic apparatus according to claim 14 wherein both

surfaces-of the touchpad are operable simultaneously to generate user input.

17. A portable electronic apparatus as claimed in any one of the preceding

claims wherein the apparatus is a telephone.
18. A touchpad apparatus for inputting data, comprising two operational
surfaces arranged such that a user may use an operational surface for data

entry.

19. A touchpad apparatus as claimed in claim 18 wherein data may be

entered from either of the two operational surfaces independently.
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20. A touchpad apparatus as claimed in claim 18 wherein data may be
entered from both of the two operational surfaces simuitaneously.

SURSTITUTE SHEET (RULE 26}



WO 02/35333 PCT/GB00/04100
1/6

160

130

140

Figure 1
PRIOR ART

SUBSTITUTE SHEET (RULE 26)



WO 02/35333 PCT/GB00/04100
2/6

100

160

Figure 2
PRIOR ART

SUBSTITUTE SHEET (RULE 26)



WO 02/35333 PCT/GB00/04100
3/6

Figure 3

SUBSTITUTE SHEET (RULE 26)



WO 02/35333 PCT/GB00/04100
4/6

Figure 4

SUBSTITUTE SHEET (RULE 26)



00000000000000

Figure 5

SUBSTITUTE SHEET (RULE 26)



WO 02/35333 PCT/GB00/04100
6/6

270

280

Figure 6

SURSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

. mernational Application No

“PCT/GB 00/04100

A
IPC 7

. CLASSIFICATION OF SUBJECT MATTER

GO6F1/16

H04M1/02

According o International Patent Classification (IPG) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7

Minimum documentation searched (classification system followed by ciassification symbols)

GO6F GO6K HO4M

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

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

EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

US 6 020 878 A (ROBINSON EDWARD H)
1 February 2000 (2000-02-01)
column 3, 1ine 9 - line 35

figures 1,2

GB 2 299 394 A (FRAZER CONCEPTS LTD)

2 October 1996 (1996-10-02)
page 3, line 3 - line 22

US 6 118 436 A (KUSHITA MASAYUKI)
12 September 2000 (2000-09-12)
column 2, 1ine 13 - 1ine 32

1-13,17

18-20
14-16
3,4

A GB 2 344 905 A (CANON KK)
21 June 2000 (2000-06-21)
abstract

3,4

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A* document defining the general state of the art which is not
considered to be of particular relevance

"E* earlier document but published on or after the international
filing date
*L* document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

*0* document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
m?rr:ts, such combination being obvious to a person skilled
in the art.

'&* document member of the same patent famify

Date of the actual completion of the international search

12 July 2001

Date of mailing of the international search report

18/07/2001

Name and mailing address of the ISA
European Patent Cffice, P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Rydman, J

Fom PCT/ISA/210 (second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT

dlicrnational Application No

TC1/GB 00/04100

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

US 6 038 313 A (COLLINS HUGH MARK A)
14 March 2000 (2000-03-14)
abstract

Form PCT/ISA/210Q (continuation of second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT

Information on patent family members

Alcrnational Application No

rL1/GB 00/04100

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 6020878 A 01-02-2000 EP 1082716 A 14-03~-2001
Wo 9963516 A 09-12-1999

GB 2299394 A 02-10-1996 AU 5158496 A 16-10-1996
WO 9630863 A 03-10-1996

US 6118436 A 12-09-2000 JP 11053094 A 26-02-1999
CN 1207524 A 10-02-1999
GB 2328128 A 10-02-1999

GB 2344905 A 21-06-2000 NONE

US 6038313 A 14-03-2000 NONE

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

