1 2?JWa20M ON A SUBSTRATE FORMED OR RESTING DISPLAY ARRANGEMENT. Field of
invention The present invention relates generally to a display arrangement, that is 5 formed onto or is
supported by a substrate, and more particularly to a mobile- telephone-adapted to??jeﬁ&aen
arrangement, which is constructed with and around a display unit, whose external dim 8
conform with those applicable to mobile telephone apparatus or cell phones. The touch screen
arrangemeiis ASEIBSTRADE FORMED 'ORIRESTHNG. BISPescYiRRANGEMEKTound art Mobile
telephone displays normally consist of an LCD unit and an associated keypad, where depression of a
key activates one or more telephone functions. It can be mentioned with regard to known technology,
that the usgrigRitofighvéhtisreen has been proposed with regard to hand-carried computer terminals,

ith the i ion-of reducing the di ' f a displ face, wherein selected functions can b
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section corfesprtliogtto theiswiggosedity &f Subsimieol andosors paiticiiedydtef a paiskpe-20
Touch screens, or touch, sheets, of this kind have been produced in the form qf two mutyally parallel
plastic shod e REHE A ARUE A SRR, VRN oS Ao T StEH G Wi dection
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geographical position of said surface section gn the touch screen can be 25 established by a
calculating Eﬂ&%ﬁ@ J%?ﬁ&ﬁ@%%&&%’@%%@[é}%@eﬂg (&S established, and therewith generate a

significant signal Terecatbuietiiooreelatardpdgerinsiehigcheyainaftén dpbreadaidbecce touchderdand-held

and hand-manoeuvred elongate pointer having a tip, comparable to that of a pencil or pen, which
requir]@s physical 30 actuation on and pressure against the chosen surface section of the display unit.
Also knownpeseziptiencdp et beickgrotadharee relatively large external dimensions, where the

dimensions Chosﬁ‘ogﬂg taeFehpcﬁ’oer?es |r§p gytg ircllé)?r%seicilg r(t?o%fsist of an LCD unit and an associated
keypad, where depression of a key activates one or more telephone functions.

It can be mentioned with regard to known technology, that the use of a touch

15 screen has been proposed with regard to hand-carried computér terminals, with
the intention of reducing the dimensions of a display surface, wherein selected
functions can be activated through the medium of visible digits or other symbols,
by exerting pressure on a surface section corresponding to the surface section of
the symbol concerned, with the aid of a pointer.

20 Touch screens, or touch sheets, of this kind have been produced in the form
of two mutually parallel plastic sheets, where an mechanical actuation of an
uppermost sheet within a chosen surface section creates conditions for a
resistance measurement perpendicular to said surface section, wherein the
geographical position of said surface section on the touch screén can be

25 established by a calculating circuit, with the aid of the resistance values
established, and therewith generate a significant signal for a function related to a
touched symbol.

In this case, there is used a hand-held and hand-manoeuvred elongate
pointer having a tip, comparable to that of a pencil or pen, which requires physical

30 actuation on and pressure against the chosen surface section of the display unit.

Also known to the art are touch screens that have relatively large external
dimensions, where the dimensions chosen and a chosen screen thickness are of

small account and constitute no limitation to the chosen application.



small account and constitute no limitation to the chosen application. 2 2 7 JUN 2006 For example, it is
known in respect of this use application to allow the touch screen to be comprised of a display unit in
the form of an LCD unit, with edge- orientated and mutually opposite light-emitting wtsﬁ(ﬂdj%t
receiving units. More particularly, in the case of this application the light-emitting units an light
receiving units are orientated in two rows and two columns over the upper surface of the display unit,

with the transmittfef SRrRRSvith dSckiRIon® segRerdIal HipsustArRIGatiRNdfcatiowitha danetly
above the UpBRIFHIR B0 ShRpFiSBIRSTUNBYFIA P RALTIirestiv QPastEBChh itk igligamitting

circuits and light receiving circuits are also mutually co- 10 ordinated and connected to a calculating or
computing (fiteMtatedaRE radtyalty appasielight-eanttingd aito 3Re lighh essiving 4 bitthe

geographical posjieReopatiewiang! sy iiscecastodisdaypmibaibarenaulypthermieiagctinadighidays
are shadowed by an object serving as a pointer, depending on the position of one or more
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as a pointer, and no physical actuation of or pressure against said display surface section is required

in this partid@¥%s RURRIGIRA & divrsdecsinamnediately Pheve tishidrhahspdass phithegdiiriakted

below also heipngith Kieanies dietRoppBYie érmistep with regard to the use of a touch screen,
in which light emitt}igri% and I}Eht receiving units and the tip of an index finger or the like function to

activate signals cbi@t¥p8RtfR9o GreHise ARInig ressiyiRgo FECitsa i esaen BLiNa s nay
surfacg. 25 brainefedtArRPedite el P RAGIIERIRG NSsIaptilPes anton MiBye®, (38)awhish in

addition to a display panel (22) comprised of liquid crystals also includes a light source (20) and a light
detector (36FVRIBAI GRS iEAIGIME FuPREHER kepsrsaniRivgi® MWARPHAPHSR (Restiongpe
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shadowed by an object serving as a pointer, depending on the position of one or
more coordinate-orientated light recei\)ing units, having associated circuits which
15 are intended to indicate the presence of light.

It is known in the case of this latter application to use the tip of an index
finger as a pointer, and no physical actuation of or pressure against said display
surface section is required in this particular technique, even though such is usual.

The contents of the patent publications listed below also belong to the earlier

20 standpoint of techniques with regard to the use of a touch screen, in which light
emitting and light receiving units and the tip of an index finger or the like function
to activate signals corresponding to a chosen symbol presented on a surface

section of the display surface.

25 US-A-4,847,606
This publication illustrates and describes a control system (10), which in
addition to a display panel (22) comprised of liquid crystals also includes a light
source (20) and a light detector (36).
More specifically, the publication is concerned with allowing light from the
30  light source to be directed through at least part of the liquid crystal display panel
and onto the light detector.
The system (10) includes a casing (12), which is formed to be fitted to the
instrument panel of a car, said panel including a sunken surface part (14) and

being produced from a transparent material.



The system (10) includes a casing (12), which is formed to be fitted to the instrument panel of a car,
said panel including a sunken surface part (14) and being produced from a transparent material. 3 2 7
JUN 2tm6 A casing part (18) is adapted to enclose the components related to the _control system (10).
The light source (20) is illustrated in the form of asfluorescent lamp and is 5 adagt e d across
the full width of the casing. Light is able to pass through a number of "windows" (24) in the panel (22)
and is reflected through 90 degrees by a mirror surface (26). The light shall then pass a transparent
casing-wall portion (28g_, and then thraugh the sunken surface portion (14), and thereafter through an

opposite wall 10/poFASNEBPRL0A8 D AHARIER I RIHRS By H B EOBHONENY At FRdR r tesdhsy a

mirror surfaggré) syigers {10f this patent publication shows that when a fingertip (49) is placed within
the sunken surfac 1‘5&}@ number of light rays are shadowed within a éiefined area (48a), enabling

this area to be de FFE d<Rbivs'aisYalsd iR IRt AATgh o EHOGSEREh DR AR B light
receivers argdeipetpte @iiaprl RRINGE AL FOIPRKIBIEPtHESCAsth§B0,969 This patent publication

describes and illystrates a programmable touch 20 screen. Figures 3 and,4 in paticular illustrate an
optical keyboarst‘i t\/\’ﬁl@ﬁlrﬁ d%%ssaﬁhlrﬁ!'ﬁi‘aﬁté’ﬂ’ff&?ﬁrsB rglé'?;?)‘fvﬁli 45ré'36§[?)%r‘{§ﬂ?5ﬁ%lzéptical
"prism" or mif@hsseiacesd(BootiHh Io0kisgrgny thyHavierdr invaeeha@eahese mirror surfaces (36, 38)

are related 25 to_mutyally opposite edge portions of a window surface (22). EP-A1-0 330 767 This
publication ilust 488 Yt ARDEA BEkh SolRRRANTH (CERAGRAl AABER CoRlof B8 e by

means of wiiebugytissiaueRarPewgaRigsbinicesprisainl Ihaafaviirsugianmh dppasaemenipf an
operator's fingerti rgl tive to the creer] Morg 8articularly this Publication is.concerned with the
activaton oPg'ﬁW\ ( 5 so as to be reflected onto the light detector or light receiver (36) by a
mirror surface (34).
Figure 1 of this patent publication shows that when a fingertip (49) is placed
within the sunken surface (14), a number of light rays are shadowed within a
defined area (48a), enabling this area to be detected.
15 Figure 8 shows a system in which light sources and light detectors or light

receivers are orientated in perpendicular co-ordinates.

US-A-4,880,969
This patent publication describes and illustrates a programmable touch
20  screen.

Figures 3 and 4 in particular illustrate an optical keyboard (12) which includes
an IR-adapted light source (32), a light receiver (34) and optical “prism” or mirror
surfaces (36, 38). ‘

In this regard, Figure 3 shows that these mirror surfaces (36, 38) are related

25  to mutually opposite edge portions of a window surface (22).

EP-A1-0 330 767
This publication illustrates and describes a touch screen, which is adapted to
create control signals by means of which a function can be selected in response to
30  the movement and displacement of an operator's fingertip relative to the screen
(1).
More particularly, this publication is concerned with the activation of a time

circuit immediately a finger or a fingertip touches the touch screen, where a



circuit immediately a finger or a fingertip touches the touch screen, where a 21 JUN 2 4 particular
movement direction and a particular distance of movement are detected and an electronic unit or the
like is activated in response to these parameters. The touch screen or touch pand® @ )JBN mggded
along its four sides with light- emitting diodes (LED} (101-114) and light receiving devices in the form of

h [ hotodiodes (201-214 illustrated in Fi 2. The fi he fi '
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light receivingdleviedscirahidetrittedibbdilgeis incthaded oerdeponsadtitive seapartrdeteiom which
desired functions are, evaluated and initiated. 10 mary of the inventign . Technjcal problems When
taking into consick RN G EEA I A BAREPANST TR 215198 et (0 Saeur -8R cr
make in ordgnittipgo\viliede so(LkD)tq tore- o1 4)orend Sligichnisaéjviogledwsvibas haistieee rfopomtefs, it
will be seen that it is negessary, pn.the ope , alise initjally the measures and/or the sequence
of medsure® %Qﬁrﬂﬂéﬁ%’ﬁRgﬁfﬁl8ﬂﬁ?§1ﬁﬁgseﬂanﬁéﬁ’o%stﬂ@%{{r?éy?{éﬁl. 18W&afise which means

is/are required toTedvéime ar wdingedtip whbtvns Oethis basis, lihilbeanssideentatddthin tachnical
problems listed below gre highly relevant to the 20 development of the present.inveption. Whe
bomeidorng BRI L GRATRIELE (SR R S SRIE YIS S SO AT S that a
technical prédbleigdsidemiged dralihihdtaic i ezordiistisiehphgniaidea frokhilevisicp iuwired
apparatus, pr cell phone, to be prqvided, wijth.a touch screen that includes edge-related light-emitting
units and 2§"6"|8 '8§?eﬁf?o%¥?éﬂa§‘a%@-'? Iéﬁ’é{baﬁ‘a t receiving units together with associated circuits
whilejgetaining the small external dimensions of said apparatus, so that a geographical surface section
and a functign corresponding o said. surface section can be established through the medium of a
calculating §Hf"6’?ig?n‘&f£% HRYENHRBN certain light pulse receiving units do not indicate the
reception offexghatited p3obiehigpulses.

When taking into consideration the technical deliberations that a person

skilled in this particular art must make in order to provide a solution to one or more
15  technical problems that he/she encounters, it will be seen that it is necessary, on

the one hand, to realise initially the measures and/or fhe sequence of measures

that must be undertaken to this end, and on the other hand to realise which means

isfare required to solve one or more of said problems. On this basis, it will be

evident that the technical problems listed below are highly relevant to the
20  development of the present invention.

When considering the earlier standpoint of techniques, as presented in the
afore going, it will be seen that a technical probleﬁ*n resides in the ability to create
conditions which enable a mobile telephone apparatus, or cell phone, to be
provided with a touch screen that includes edge-related light-emitting units and

25  oppositely located edge-related light receiving units together with associated
circuits while retaining the small external dimensions of said apparatus, so that a
geographical surface section and a function corresponding to said surface section
can be established through the medium of a calculating unit, or computing unit,
when certain light pulse receiving units do not indicate the reception of expected

30 light pulses.

Another technical problem resides in the ability to create construction
instructions that will provide conditions for reducing the space required by such a
touch screen and for adapted planning and placement of said screen within the

external confines of a mobile telephone.



Another technical problem resides in the ability to create construction instructions that will provide
conditions for reducing the space required by such a touch screen and for adapted planning and
placement of said screen within the external confines of a mobile telephone. 5 27 JUN. 20 A further
technical problem resides in the ability to create cohditions, with the aid of simple ea“’é", #088 enable
energy consumption and power requirements to be kept low, with regard to the mobile telephone
being battery powered, by 5 generating short light pulses and by allowing the units to be activated
sequentially in gAchntiesr dedbmicaliirabisencfdbiddatinrthppiichitp o icwiiteecsaeititiat, avigehhisal
problem res in aII Wln the u mber of pulse gene atln% Ci cuns each conne {ﬁq&
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pulses in one or more light pulse receiving units and unit-related pulse-receiving
15 circuits.

When considering the earlier standpoint of techniques as described above, it
will also be seen that a technical problem resides in the provision of structural
changes in a touch screen, such as to enable the screen to be significantly thinner
than prior art screens, so as to adapt said screen directly onto a mobile telephone.

20 A further technical problem resides in the ability to provide a touch screen,
with which, in respect of other external dimensions of said screen, it is possible to
create conditions which enable the external measurements of a mobile telephone
unit to be reduced while, nevertheless, enabling the width of the display surface of
a display unit to be made larger than the display surface of known mobile

25 telephone units.

A further technical problem resides in the ability to realise the significance of
and the advantages associated with allowing an inventive touch screen to be used
as an alternative, not solely for a typical keypad but also for a standard display
surface of a mobile telephone.

30 Another technical problem resides in the ability to realise the significance of
and the advantages afforded by utilising a display unit in the form of an LCD unit,
so as to enable each “key” to be included on the screen in the form of a graphic,

so that when a pen, pencil, finger or a fingertip is placed on the same location or



30 Another technical problem resides in the ability to realise the significance of and the advantages
afforded by utilising a display unit in the form of an LCD unit, so as to enable each "key" to be
included on the screen in the form of a graphic, so that when a pen, pencil, finger Qrp(?gﬂeé@is
placed on the same location or 6 2 7 JUN 2J6 surfgce section where a key is presented, a chosen
function and/or application corresponding to said graphic is activated and generated. Still another
technical otfieee residisnimiherabiitkey ieafisestrtsinifichusenffundtibe amdiotagpeplistitioed by

using an L?cgrg%bwa%%etg%%% %{%Bﬁ%?% gﬁvaﬁ&y%ﬁe@qufg information carrying structures
iffere [
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infrared range nge). Another tec pro llity to realise the significance of
and the adpermeageicatfyrtiedabiat ngplatssaiddiglof Pudsdiephityinmiinits and said 25 light pulse
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of and the advantages associated with placing at least two, normally four, pulse-

deflecting devices close to the display unit and to its mutually opposite edge
15 portions. _

Another technical problem resides in the ability to realise the significance of
and the advantages associated with using as a supportive substrate a mobile
telephone printed circuit board, that is capable of carrying an LCD unit or the like.

A further technical problem resides in the ability to realise the significance of

20 enabling a substrate to support not only said display unit but also said light pulse
emitting and light pulse receiving units, where said light pulses have a frequency
within the infrared range (IR range).

Another technical problem resides in the ability to realise the significance of
and the advantages afforded by enabling said light-pulse emitting units and said

25 light pulse receiving units to be connected to corresponding pulse generating
circuits and pulse receiving circuits included in said substrate, through the medium
of connection wires or the like.

Another technical problem resides in the ability to realise the significance of
and the advantages afforded by allowing the light deflecting devices or light pulse

30  deflecting devices to consist of a plurality of mirror units, co-ordinated with the
casing of the mobile telephone unit.

Another technical problem resides in the ability to realise the significance of
and the advantages associated with allowing said Ilght pulse deflecting devices to

consist of four mirror units, with their mirror surfaces orientated at 45 degrees in



Another technical problem resides in the ability to realise the significance of and the advantages
afforded by allowing the light deflecting devices or light pulse 30 deflecting devices to consist of a
plurality of mirror units, co-ordinated with the casing of the mobile telephone unit. Bdoii#¥ #athnical
problem resides in the ability to realise the significAnce of and the advantages associated with
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and said lagid pugsedeaetaggsuationdeetyrienahidgraredseitive asdvemadriigdcaireuit koaithns,
with mutug|.p | | ' ' [ e i r coju only
slightly ex?:!?eegs We%%ﬂeégfggﬁ%gr% I&v(%lt\fll\eres gﬁ%ﬁéf&sa%‘”ﬁ |Sp%qy%jn?gémlﬁt§eFgg{cmﬁcéjgp%blem
resides in tatatadllitp ttheaiedtlee telgpioasceioit and/ibie tadwintageeciaiastimebilsitteitiphong said
circuit boaﬁ%ﬁ%rrygng, inter al, 20 said display unit, said light pulse emitting units, said light pulse
receiving units and fixed components necessary to the function of the mobile telephone unit, to be
adapted for attadmoiber teahybcadiiab lomphsideasmdhef aislityotsilsealisehtire signifioaotecof

technical pJRQ'EEHy%%‘\S’&%Eb&e Q@é‘gé{ié?ergﬂj\i,ﬁﬂ tgﬁoﬁmﬂgi%%ﬁelﬁht pulse emitting units and
said light pulse receiving units to be orientated in respective rows and respective
15 columns, with mutual perpendicular orientations and with a distance between said
rows or columns that only slightly exceeds the dimensions chosen with respect to
said display unit.
Another technical problem resides in the ability to realise the significance of
and the advantages associated with allowing said circuit board carrying, inter al,
20 said display unit, said light pulse emitting units, said light pulse receiving units and
fixed components necessary to the function of the mobile telephone unit, to be
adapted for attachment to a part of the complete casing of the mobile telephone
unit. “
Another technical problem resides in the ability to realise the significance of
25 and the advantages afforded by fastening the edges of said light pulse deflecting
devices along the raised rim portions of a recess in a casing part in the form of a
replaceable lid, where said rim and said rim portions co-act with a transparent
protective means, such as a plastic sheet.
In respect of certain conditions where a plurality of side-related light pulse
30 receiving units and their associated pulse receiving circuits also indicate the
absence of light pulses, another technical problem resides in the ability to realise
the significance of and the advantages that are afforded by adapting the calcu-
lating unit to interpret this information, with the aid of .internal computing circuits, as

meaning that the intended geographical position shall be considered to be located



25 and the advantages afforded by fastening the edges of said light pulse deflecting devices along the
raised rim portions of a recess in a casing part in the form of a replaceable lid, where said rim and
said rim portions co-act with a transparent protective means, such as a plastic sheg? Iéwess&git of
certain conditions where a plurality of side-related I&gght pulse 30 receiving units and th % iated
pulse receiving circuits also indjcate the absence of light pulses, another technical problem resides in
the ability tBFBYRSE FHiRRtsiRPEpsrRialve RhaRidRUsS: FEMBI By R Sahirdicdscu-
lating unit thintgspesicdisfinghinatiess with the aid of internal computing circuits, as meaning that the
intended geographical position shall be consjdered to be located 8 27JUN between outer points
representative ol SARPHERETRCENHE CPATILQREHRREE BIK G ALADokeR: ke Ralsb: of
certain congtifansuidecreceRlinglimieé anelessaodisidarplatkd rdebivimndseireatlyingiisaite, aad the
associated pulse receiving circuits indicate, at the 5 same time, the absence of light pulses, another
technital pRAEHFBSH B RRRE AR  JIBLIRUSRS Aynthah technicRf RPBIRENESYesHBr e by
adapting thgpitigjctdaténgiseitiie isighiehHue ivfosmating. adiaHiaqie eiffoicisd ppagdpae gcilits, as
meaning that the intended geographical position shall be considered tq  be Iocated between quter
points repr&%ﬁk@op%&%gg@@@iﬁ“@ JRiarRation it HhE A BEdRLRRNGRPRIEI
Another tegiriaakpegplaanrapiglesdniie inkdiidéa Gedgeabsicipbsanae shatinsttoemsidenérDes
afforded by allowing ?‘Plg light pulse emitting units to be activated, through the medium of associated

pulse geneP&ilRFRIRE REWRRE ULELEARIR 'SPieerBlativEsdineHd RUSEreReAINthe SR thald by

allowipg thengicatsaproasm e BMighe parsadwng units and their pulse receiving circuits to be also
activated in said predetermined order. A further technical problem resides in the ahility to realise the

significance of MAAEhiREhRigRIPIRBleRY By idesihi)s Aot vraglispdide sionticgirRsab emit
light pulsesgrnspeutiimEges drseREMS JHIRNERga_diBY iRfiRPBMene ARiFdolgHiEhtBulse

receiving unit to be activated, via its pulse receiving circuit, So as to receive expected light pulses

during saidasiyairdimbraughothsnmedismite’ associated pulse generating circuits, either
sequentially or in chosen positions in a predeterrnined order, and by allowing the

15 corresponding light pulse receiving units and their pulse receiving circuits to be
also activated in said predetermined order.

A further technical problem resides in the ability to realise the significance of
and the advantages afforded by adapting a plurality of light pulse emitting units to
emit light pulses consecutively over a chosen time duration, and by adapting one

20 single light pulse receiving unit to be activated, via its pulse receiving circuit, so as
to receive expected light pulses during said chosen time duration and therewith
allow registration of occurring light pulses and/or shadowed light pulses or the
absence of light pulses.

Another technical problem resides in the ability to realise the significance of

25 and the advantages afforded by adapting a plurality of light pulse receiving circuits
so that light pulses emitted from a single light pulse emitting unit can be received
consecutively during said time duration, and by adapting the light pulse receiving
units so that said units will be active, via pulse receiving circuits, during said
chvosen time duration for receiving expected light pulses and therewith allow

30 registration of occurring light pulses and/or shadowed light pulses or the absence

of light pulses.



allow registration of occurring light pulses and/or shadowed light pulses or the absence of light pulses.
Another technical problem resides in the ability to realise the significance of 25 and the advantages
afforded by adapting a plurality of light pulse receiving circuits so that light pulses gnitted from a
single light pulse emitting unit can be received corfsecutively during said time dura%rgn,"&’ﬂdﬂﬂgﬁ
adapting th§ Iil%ibplulse receiving units so that said units will be active, via pulse receiving circuits,
during said>chosen time duration for receiving expected light pulses and therewith allow 30
registration of octheripteight piNeadian dikesraslde sthlighg paiddhe kroabstednabliyhigsulsiss. 9 2 7
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The light pulse emitting units are adapted to send light pulses sequentially
15 through a short distance over the upper surface of a display unit, via associated
pulse generating circuits, said upper surface presenting a graphic, such as rows
and columns of geographically disposed symbols, such as letters, numbers and/or
corresponding graphics.
The light pulse receiving units are adapted to receive light pulses sequenti-
20  ally, and each of the pulse receiving circuits and pulse emitting circuits are co-
ordinated and connected to a calculating or computing unit.
The calculating unit will include calculating circuits, that function to evaluate a
position representative of the geographical position on the upper surface of the
display unit where light rays, such as intersecting light rays, are shadowed by a
25 pointer, such as the front surface part of a user’s thLimb, depending on the position
of one or more co-ordinate orientated light pulse receiving units and their
associated pulse receiving circuits that should indicate the presence of a light
pulse.
By way of proposed embodiments, that lie within the scope of the present
30 invention, it is particularly proposed that said light pulse emitting units and said
light pulse receiving units are orientated adjacent said display unit, with the light
pulse emitting and light pulse receiving directions being at right angles, or at least

generally at right angles, to a planar upper surface of the display unit.



position representative of the geographical position on the upper surface of the display unit where
light rays, such as intersecting light rays, are shadowed by a 25 pointer, such as the front surface part
of a user's thumb, depending on the position of one or more co-ordinate orienta®d ligibm Iuise
receiving units and their associated pulse receiving circuits that should indicate the presence of a light

pulse. By way of proposed empodjments, that lie within the scope of the present 30 jnvention, it is
particularly pro Rﬁ%‘?%ﬁ?ﬂﬁiﬁh € Shittifg' %Qrﬁélﬁﬂfgﬁt‘f%%&?ﬂé@e RIS Ach
orientated adjasentisvidelsplaat und, vhigntaedididiopelte émeittizg Riyduigittmdsthegcrivittibginections
being at right angles, or at least generglly at right angles, to a plapar upper surface of the display unit.
27 31 2D DB R b Al e SN M PR AP Jrah PRI HERCESR e IBRET SRS four
devices, that thie diiphigtaditiose to the display unit and that function to cause mutually intersecting
light pulses to pass parallel across the upper . surface,, of the digplay,unit. 5 By way,of proposed
embetiments a0 IS AP S5k ST RVETR, 2o M I AR PR S R AT rtive
substrate is@oreptsitdoidscirpuipboaddtioapanseg pudive haagtodtthésmabie tislephsina girtult
addition to carryjng the display unit, the sybstrate is.also adapted to.carry said light pulse emitting and
light pulse P@@ﬂ/ﬂqgmm%. Rl rﬂﬁﬁ?@rﬁﬂﬁhﬁjﬁ@%ﬁ%ﬁgrﬁ ht pulse receiving units are
connec- ted to shicepditio geoetatipingipidtdisprhgaiipuise seisitiag dglis caiapdethtedcamthe

supportive substrate, by connecting wires or the like. Each of the light pulse deflecting devices may
comprise asm%fgﬁfrﬂ“}éfzf'ﬂﬁﬁag M%PEQHTQE B?Pﬁ’ﬂé'%gé‘fﬁ Yo provide a corresponding effect. is

The light pulse defiedigtg pavieeamiaingamMEsaritithe HGHS pidd aveciingr uBIEagRS ednnec-
casing-carried mirror surfaces orientated at 45 rees.in relation to . the direction of pr?ﬁagation of

the light pu g%m@ugfgaﬁgnsmtms@rgmm?e d, 7 BHISRIZESSY ighCRGIES ELRIRRIRTS. The
light pulse gafthetingpgoritrs s0Bytaase, egnuvinreatiighiviragied tid Ip@lilateral, three-sided and
fight-angled pris@alé itbf the light pulse deflecting devices may comprise a mirror unit, or a

) mirror portion, carried by the casing to provide a corresponding effect.

15 The light pulse deflecting devices may comprise mirror units that have mirror
surfaces or casing-carried mirror surfaces orientated at 45 degrees in relation to
the direction of propagation of the light pulses emitted by said light pulse emitting
units towards said light pulse receiving units.

The light pulse deflecting devices may also comprise a right-angled

20 equilateral, three-sided and right-angled prism unit.

The circuit board or printed circuit board, that functions as a substrate, may
also support electronic circuits and components adapted to perform functions rela-
ted to the mobile telephohe unit or set.

The light pulse emitting units and the light pulse receiving units are orientated

®)
[

in two rows and two columns of mutual perpendicular orientations, with a distance
between said rows and columns that only slightly exceeds corresponding dimen-
sions of said display unit.

It is also proposed that the circuit board or printed circuit board that includes,
inter al, display units, light pulse emitting units, light pulse receiving units, and
30  fixed components, necessary to carry out the normal functions of the mobile
telephone unit, is adapted to enable it to be fastened to or against part of the
casing of the mobile telephone unit.

The light pulse deflecting devices are fastenc;d, edge-orientated, along the

raised rims of a replaceable lid or cover, said rims, or parts of said rims, co-acting



The circuit board or printed circuit board, that functions as a substrate, may also support electronic
circuits and components adapted to perform functions rela- ted to the mobile telephone unit or set. The
light pulse emitting units and the light pulse receiving units are orientated 25 in twg Ltows and two
columns of mutual perpendicular orientations, with1a distance between said rows d SN, 288 that
only slightly exceeds corresponding dimen- sions of said display unit. It is also proposed that the circuit
board or privitbdane FHPEAdINgafiitNNSearente PEtRNRIENIES liGHEPURR anilasiusitsglrga pulse
receiving ugfisepnd 30 fixed components, necessary to carry out the normal functions of the mobile
telephone unit, is adapted to enable it to be fastened to or against part of the casing of the mobile
telephone unit. ThdSigHepuREBEREE! Y assrElapRefYEhdbe ciyerdirmtthad, arsiditinesaated rims
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supporting a transparent protective device, such as a plastic or glass sheet. It is also proposed in
accordancdhgithaReqriAEREORYIRR EBRRIVILIS GiFsUBFoskicRlth slEByianeavaly thaighsenge-@iated

 light pulse fRfRivingsrRItStREdC I RIHAGSAFRIGRIP HRE H5eR e GHfHSARBIsa QR HERNGauUelY the
absence ofé:%ﬂ pulses, the calculating unit will interpret this information, with the aid of internal

calculating iIteM#, ealairiiim siskitheantidieatipsothaptiaipiengsd geurPhisRidReslian be
located at QiRGHEHHRSIAETEBPIS BRNIGEN ! SPUT HEHVEIPP SRS YEKHASEStAR A INEiSaURheT the

absence of light pulses. io In respect of conditions where a plurality of angled and side-related light
pulse receiP§IFfEe oINSt b aRtadisakien et dherrpspnsesotiighiRvsRSsly indicate the

absefyce of light pulges, & el dRURBHE WHBFEORSp It e IS AbIEHCHR Célk?é’-'?éi@?e@”ﬁgitﬁ’ to
interpret this information to mean that the intended geographical position shall be considered to be
located at dnéseoiREEMRENEEES 1 SEbiMeiFaseaeiated pusedroRIVINEUMCHiSs i SNy iiARS avslyhdicate
f;‘: absence, g indsBEciic BFAgHOPURESHER HAKh RO RS SOMEN U HA R 8 5igdtvated,
internal calculating circuits, to interpret this information to mean that the intended
geographical position shall be considered to be located at one point or between
15 points representative of said light pulse receiving units that indicate the absence of
light pulses. B

It is also proposed that when said light pulse emitting units are activated, via
associated pulse generating circuits, either sequentially or positioned selectively in
a predetermined order, the corresponding pulse receiving circuits shall also be

20 capable of being activated in the same predetermined order.

A plurality of light pulse emitting units may be adapted to consecutively emit
light pulses with the aid of said pulse generating circuits over a chosen time
duration, wherein one siﬁgle light pulse receiving unit is adapted to be activated to
receive anticipated light pulses during said chosen time duration and therewith

25 allow occurring light pulses and/or shaded light pulses or the absence of light
pulses to be registered through the medium of an associated pulse receiving
circuit.

A plurality of light puise receiving units may be adapted to receive light
pulses emitted from one single light pulse emitting unit consecutively during a

30 chosen time period, wherein each of the light puise receiving units is adapted to be
activated, via associated pulse receiving circuits, to receive light pulses during said
chosen time period and therewith allow occurring light pulses and shadowed light

pulses and/or the absence of light pulses to be registered.



associated pulse generating circuits, either sequentially or positioned selectively in a predetermined
order, the corresponding pulse receiving circuits shall also be 20 capable of being activated in the
same predetermined order. A plurality of light pulse emitting units may be adapted to consecutively
emit light pulses with the aid of said pulse generatizg circuits over a chosen time# audaﬂommrein
one single light pulse receiving unit is adapted to be activated to receive anticipated light pulses
during saidAshvmtagdase duration and therewith 25 allow occurring light pulses and/or shaded fight
pulses or the abggree.0L igahBHSe MR UHEFE NP BALD AT AR ARG IRG Rhise
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part of a thumb, said surface part covering a surface section that greatly exceeds

the small chosen surface section.
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The primary characteristic features of the present invention are set forth in the
characterising clause of the accompanying Claim 1.
Brief description of the drawings’

20 An embodiment at present preferred and including significant characteristic
features of the present invention will now be described in more detail by way of
example and with referepce tfo the accompanying drawings, in which;

Figure 1 is an exploded perépective view of a touch screen constructed in
accordance with the invention and placed in a mobile telephone set;

25 Figure 2 illustrates in side view and in a section, taken on the line ll-ll in

Figure 1, a mobile telephone set and a touch screen assembly;
Figure 3 is a section view, according to Figure 2, and shows a narrow pointer
resting on the upper surface of a display unit for shadowing a light pulse;
Figure 4 illustrates an example of pulse-form activation of the light pulse
30  emitting and light pulse receiving units used, through the medium of pulse
generating and pulse receiving circuits belonging to said units;
Figure 5 is a horizontal view of a mobile telephone set that uses a touch

screen in accordance with the present invention, and shows a narrow pointer



The primary characteristic features of the present invention are set forth in the characterising clause
of the accompanying Claim 1. Brief description of the drawings 20 An embodiment at present
preferred and including significant characteristic features of the present inventionagll mow
described in more detail by way of example and with reference to the accompanying drawings, in

hich; Fi | t d ith th
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geographic point; Figure 9 |I ustrates a practica appllcatlon e principles ind re 6 for
activating gtietjonvabditon a gebgraphic point;

Figure 9 illustrates a practical application of the principles indicated in Figure

6 for activating a "key” or—“button”; and
15 Figure 10 illustrates a further practical application‘of the principles indicated
in Figure 6 for activating another key or button for activation of a mobile telephone

function.

Description of embodiments at present preferred

20 It is pointed out initially that we have chosen to use in the following
description of embodiments at present preferred and including significant charac-
teristic features of the invention and illustrated in the figures of the accompanying
drawings special terms and terminology with the intention of illustrating the
inventive concept more clearly.

25 However, it will be noted that the expressions chosen here shall not be seen
as limited solely to the chosen terms used in the description, but that each term
chosen shall be interpreted as also including all technical equivalents that function
in the same or at least essentially the same way so as to achieve the same or
essentially the same intention and/or technical effect.

30 Figure 1 thus illustrates schematically an embodiment and an application of
the present invention, said figure concretising generally the significant properties

of the embodiment described in more detail below. .



is Figure 10 illustrates a further practical application of the principles indicated in Figure 6 for
activating another key or button for activation of a mobile telephone function. Description of
embodiments at present preferred 20 It is pointed out initially that we have choser2td g inpiae
following description of embodiments at present prgferred and including significant charac- teristic
features of the inventiopn. and iliustrated in the figures of the accompanying, drawings special terms and
terminology with (e n{adHER o MR RGeS doeRh o ekl P IeBonk ahattuil be
noted that the $xwtesstocasihggearisel® shalenuidsesaedouah boiteth suiein getherthstratesstsused
in the descrlﬁ%(i%ﬂt%)gé m\a}te eaﬁtg é?rrg?e,cgfjsen shall tR% rn%e{[lpreted as also including all technical
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equwalents? on Inthe same or a? leas essentlall ygtﬁe same way so as to achieve the same

or essentially thétemrseppoativensahdivate rotdheffdosi@teduem baodinndhisiras thechenmao€adly an
embodiment .and an apgplication of the present invention, said figure concretising generally the
e T Raated R KA SEy

signiflscant BFt't)npg &4 8aerrcli1t% IERPOSSEISed R mor detar Selow. 14 2 7 JUN 20 Thus, Figure 1

is a perspective Eiplogddisiaw explodeileieviephanactpjmtaldpsohe/appa rasiad ihetihBlublieenclose
a touch screen arrangement 1, that yests .on.a.supportjve "substrate” 2, ampng other things.. The
cmportive SSHIEY S e e Bl SR R ol Ry B RS IR A0 onRes iy
circuit board&ateidknedyederigmtatéguréghts pukeplodediviey airitsnobjle whigihoertepdaralosgr that

includes a display.unit 3 and gdge-otientated light pulse emitting units 4 and oppositely located
edge-orienfgrcé%ef?gﬁ?pﬂ St f&@ﬁ@lﬁ?ﬂ%"&’ﬁ%ﬁ extend along respective sides of said display unit

3. 20i0\lthough nailtebagh ribesksobsirate’ Zobstineti@anealp@scibdbazdgeistidbtrane @idsgl&pomit 3, in
_the form of a known LCJ,P I’}ﬁ t(ias obvioys that the (C r'j ciples of t_he present invention can be
mplement@diﬁ?&%’vﬁm t#e u%b J‘%%é’%?lﬁﬁ?ﬁﬂﬁ@r%ﬁ] Qulse emitting units 4 and oppositely
located rows or ¢plisnedwibightthalseiiectiasig ynitscipleith of the present invention can be
implemented solely with the use of rows or columns of light pulse emitting units 4
and oppositely located rows or columns of light pulse receiving units 5 with
15 respective associated circuits 4a and 5a, at least with respect to the activation of
certain functions.

It will be understood, from the following description of the illustrated embodi-
ment, that the touch screen 1 belonging to the mobile telephone T is built around
the display unit 3, with a number of light pulse emitting units 4, 4’ orientated at

20  right angles, and a number of light pulse receiving units 5, 5’ orientated at right
angles, said units being edge-related and surrounding said display unit 3 resting
on the substrate 2.

For the sake of sirhplicity, requisite devices and connections to the substrate

2, and requisite functions for driving the LCD unit 3 in a known manner are not
25 shown.

The units 4, 4’ that emit pairs of mutually intersecting light pulses are adapted
to emit short IR light pulses through the medium of pulse-generating circuits 4a,
4a’. One such IR light pulse is referenced 40 in Figure 2, where it is shown
orientated at a very small distance over the upper surface 3a of the display unit 3.

30 Figure 2 shows three light pulse paths 40, 41 and 42, although for the sake of
simplicity only the light pulse path 40 will be described in the following description.

The upper surface 3a shall be capable of pre_sehting a number of graphic

symbols in a known manner.,



IS respective associated circuits 4a and 5a, at least with respect to the activation of certain functions.
It will be understood, from the following description of the illustrated embodi- ment, that the touch

screen 1 belonging to the mobile telephone T is built around the display unit 3, wihfa of light
pulse emitting units 4, 4' orientated at 20 right anglés, and a number of light pulse receiving units 5, 5'
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and 5'A, 5'BrigGowH in one row.

A number of pulse emitting units 4, 4’ in right angle orientation are adapted to
emit light pulses via the control from co-ordinated pulse generating circuits 4a, 4a’,

15 said column-related pulse emitting units 4 being referenced 41, 4J, 4K .... 4R, 48,
while the row-related units 4’ have been referenced 4;H, 4G, 4'F ... 4B, 4A

The pulse receiving circuits 5a, 5a’ are of a known kind and each circuit is
adapted to generate current pulses or voltage pulses corresponding to the light
pulses that are received by corresponding light pulse receiving units 5, 5', and to

20 transpose these pulses into signal information sent to a calculating unit 6.

More specifically, the calculating unit 6, shown in Figure 4, functions to
activate each of the row-orientated units 4H to 4'A and each of the column-
orientated units 4l to 4S in a chosen order and, at the same time, open the
oppositely located pulse receiving circuits 5a’ and 5a.

25 This means that when the calculating unit 6 activates a light pulse emitting
unit 4P during a time slot, the calculating unit 6 will expect said light pulse to be
detected by the light pulse receiving unit 5L during the same time slot.

In such case, the calculating unit 6 allows associated calculating circuits,
such as circuit 6a, to take an inactive state.

30 On the other hand, if the expected light puise fails to arrive, e.g. is shadowed
by a pointer 9, the calculating circuit 6a is activated.

The calculating unit 6 thus includes a plurality of calculating circuits, of which
a calculating circuit 6a is adapted to allow the geographic position of the point P1

and its related row to be evaluated, depending on the position and the row (or



A number of pulse emitting units 4, 4' in right angle orientation are adapted to emit light pulses via the
control from co-ordinated pulse generating circuits 4a, 4a’', 15 said column-related pulse emitting units
4 being referenced 41, 47, 4K .... 4R, 4S, while the row-related units 4' have beerprgf 4'H, 4'G,
47 ... 4'13, 4W The pulse receiving circuits 5a, 5a' ¥re of a known kind and each circuit'is pted to
generate current pulses or voltage pulses corresponding to the light pulses that are received b
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functions to activate each of the row-orientated units 4'H to 4'A and each of the coiumn- orientated

units 41 to YESHita eRoSEId dhirreuith actatemiunntion jhaticerssponitty iR ik PO R ing
circuits 5a’ giskan. merbivideAndishwBRidbotAlalEaY G feratvalen a tadviers emitting unit

4P during a time slot, the calculating unit 6 will expect said light pulse to be detected by the light pulse
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light pulse fails tg arrive, e.g. is shadowed by a pointer 9, the calculating circuit 6a is activated. The

calculating unit 6" SRIREMRSTIMPdiRdhe saly BENGSTsHL BRI aD RRDRIFAINSE MAE] is
adapted to glystp BrogiapRicROBHRNSTdBRBRYN b a6 ds-tdiestsavoiahsneralaedgra-

depending on the position and the row (or 16 27 JUN 2DI column) of one or more co-ordinate

orientated, PBi¢ab REtioRRitB BRIRITLIkbS Galruiation tagke,basfch 49 e erieatrtipNPEigure
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in a chosen menu, via a function-related output signal generated on a conductor 6d. An output signal

of this kind3§ceMEb A0 thsrdigbhpuisareseving amburfae Wiish ree’ives i, igblobise Rinal is
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performed more precisely in order to be able to establish the two co-ordinates of a chosen geogra-

phical posifioi! SHirRSpRirceYerhky QiiuRibele pinehaRiacsH AbbRdrRibarsurface section
P1.

15 The calculating unit 6 includes a further calculating circuit 6b that keeps an
account of the activation of and the sequence assignéd to respective circuits withih
the co-ordinations 4a and 4a’ respectively and a light pulse emission from each of
the column-related units 41 - 4S and the row-related units 4’H to 4’A respectively,
and emission-dependent activation of the individual circuits within the co-ordina-

20  tions 5a and 5a’ respectively and an anticipated reception of a light pulse in each
of the units 5S - 51 and 5’A - 5'H respectively within their allotted time slots.

On the basis of information as to which of the units 5S - 51 and the units 5’A-
5’H should indicate the bresence of a light pulse within its time slot but fails to do
so, it is possible to evaluate a position that is reb;ésentative of the two-dimen-

25 sional geographic position P1 on the upper surface 3a of the display unit 3 where
mutually intersecting light rays from the light pulse emitting unit 4L on the one
hand and the light pulse from the light pulse emitting unit 4'F on the other hand,
via respective circuits 4aL and 4a’F, is shadowed by a narrow pointer 9 in point
P1, whereby solely those light pulse receiving units 5P and 5’C in connection with

30 said circuits 5aP and 5a’'C are shadowed, which is thus read in the calculating
circuit 6 and causes activation of the calculating circuit 6a.

Returning to Figure 2, it will be seen that the light pulse emitting units, such
as the unit 4L, and the light puilse receiving units, éuch as the unit 5P, shall be

orientated adjacent said display unit 3, with the directions of respective light pulses



10 the light pulse receiving unit 5'C and its connection to circuit 5a'C, by taking into account also the
light pulse receiving unit 5'C, which receives no light pulse or which indicates a light pulse deficiency,
meaning in practice that both units 5'C and 5P as shadowed by one single pointef ¥ Ripge the
point or surface section P1. 15 The calculating udit 6 includes a further calculating circuit 6b that

keeps an counto activ, tlon fand t ned.to respective circujts within the

o cimatan A, A0 R0 e R R M A B s L A ES AP e A Pt

units 41 - 4% ahdcthst mmeedﬂgea\hnghmﬂgdeéﬁm%mﬂaneese anicdetates do-depwidie widstiation of

the |nd|V|duTI circuits Wlthln the 3) gm 0 ti ns 5 §Hd 5a’ respectively and an anticipated reception
nitd BS%

of a light pB E0%1 HRRRT P{Itiaecﬁ 'gﬂ KA respectively within their allotted time slots.
On the basis of ‘ﬁfmrma’eatlcas adswlneilateétttetheluséfof afl laast tiveoupdts S #f-rbiHustiiyubgh putiitate the

presence n its time s ut fgi do_so, itis SSIb|e to evaluate a position that
s reptosen N U TN AT R ot PbEEA DU RE e L UERSY the
display unlssm\/hmmcafmﬂualihglrpeaoneg ligtyrasskeoto ttfmllgmmabsammlﬁlmmdnamnd ttheeone

hand and thﬁ |I§ht ?uls fro the I| se e bttﬁ Enlt 4' F other hand, via respective circuits
4al and 48 3/%%%1 \#}5’8?\9@ %p ﬁf‘"lg SHEDY Qolely those light pulse
receiving units 5P wrltiaﬂé!b ibec seactiont Wb QOmmdtmg:megaﬁ’tarmﬁaém et sjmyltwp@nmha:h is

Figure 2, (UGS SE L R A U Lo TS L i A e
receining Useidesusiicasatieel tighb Buiﬁmﬂd&mmrﬁgmmﬁw adﬁtcantlsaltbdrsmmaumur&lmytbthewuectlons
Uit e 2l GRS e AL Geres T A B ERER e S AP CEE g it
the planaramﬁgmfaght&ajﬁdh@dﬁmm and %Jhelly%demmmalamiﬁaﬁeﬁtmmﬁlﬂaalm atjlesist two
g I S LR TR R RekR ST
other.
15 The supportive substrate 2 may consist of the felephone circuit board 2’
carrying discrete components (not shown).
The substrate 2 is thus not only adapted to support the display unit 3 cent-
rally thereon, but also edge-related light pulse emitting units 4, 4’ and the opposi-
tely located light pulse receiving units 5, 5’ disposed around all four edges of the
20  substrate, and also the four mutually opposite devices 7, 8 and 7, 8’ respectively.
The units 4, 4’ emitting said mutually crossing light pulses and said units 5, 5’
receiving said mutually crossing light pulses may conveniently be connected to
said pulse generating circuits 4a, 4a’ and said pulse receiving circuits 5a, 5a’ by
means of connecting wires or the like (not shown), s'éid circuits conveniently being
25 attached to or included as components in the circuit board 2’.
As will be seen particularly from Figure 2, the light pulse deflecting devices 7,
8 may each consist of a mirror unit that has an angled mirror surface, where, in
such case, the mirror surfaces 7”, 8" of said mirror units will preferably be
orientated at an angle of 45 degrees in relation to a vertical direction of
30 propagation allocated to the light pulses 40a, 40b, to a horizontal direction of
propagation 40 over the upper surface 3a of the display unit 3.
However, Figure 2 shows that each light pulse deflecting device 7, 8 shall
consist of a right-angled equilateral and three-sided and right-angled prism-formed

unit, where respective mirror surfaces 7” and 8” of said prism units will obtain the



edges of said unit, in accordance with the Figure 2 illustration. It will also be seen that the supporting
substrate 2 shall not only support a display unit 3 but also the series-orientated light pulse emitting
units 4, 4' and the ro series-orientated light pulse receiving units 5, 5' in the form of ILH’HMMrOW
related light pulse emitting and mutually identical udits 4, 4', and a plurality of row- orientated light

pulse recelyg g el e iealials el qRABHIAMY SoHBhd UGS BRPOUNISAEIIE
display unit 3 for direct correspondence with each other. is The supportive substrate 2 may consist of
the telephoreluiieng obiel tnitefrym@atsE&rede components (not shown). The substrate 2 is thus not

only adapted to oft di uhit = ially, o] el i itting
units 4, 4' and thsevﬁgpo&s@%élyﬁl?)@ﬁteg lig %%TJ slé%regelv ng(]%rll]?n%géﬁ % ﬁ%&%dﬁ éﬁgu%%ﬁ d[FI) our §$ges of
the 20 subsadapteddagerpenoluneiiensl yalpiessie advebier taepfhpme ginispadiaciglepheneits 4,
4' emitting %%%%6‘96@8?%@% light Jg%mgeféagid units 5, 5' receiving said mutually crossing light
pulses may conveniently be connected to said pulse generating circuits 4a, 4a' and said pulse

receiving circuits Biguses by AR §ﬁ@@hﬁé@ﬂin§&i¢lréi§b’t m¢|$ﬁe€(ﬁbttg‘rﬂ)\Mﬁ)'l%aﬂd diregelumn
converientiyrhéifighéa alfactieat LRl g IS FADRAERIAIE BLrEBKOWAn BBt geen

particularly from Figure 2, the light pulse deflecting devices 7, 8 may each consist of a mirror unit that
has an angeadinalrtberfigel puse: emittingh waite 4handithst Bgkheedse receviagdunitobuane will
preferably ] mg%@% f4( AR i I 'Qpct8 a4 gical direction of 30 propagation
allocated t(t)}%ﬁvg I(Ji)g%t pulses 40a, 4 8 tg q5r 'fgorgiz%?)f@a%lgdﬁ?e%%on oTJ prgpégation 40 over the upper
surfagé 3a of the ivisagaiditBitgoareverghitaled 2diieotly inaoppohinghcplusndediedtirayusewdd 7, 8

o A AR SR RTS8t 0 RIS BTG e
disclosed incihitinns dloationlanglightbnaxsterd svibe alirnensians ofdloendisplakeunitits, st mades, 5'.
The circuit %Qﬁ&%r%t m@{gﬂﬁg sarry electronic circuits and components

As shown in Figure 2, the light pulse emitting units, such as the unit 4L, and

15 the light pulse receiving units, such as the unit 5P, are positioned on the sides of
the display unit 3 and closely adjacent the mutually prosite edges of said display
unit, so as to provide a compact construction.

As will be seen from Figure 1, the substrate 2, in the form of a circuit board 2’
carrying, inter al, a display unit 3, light pulses emitting units 4, 4, light pulse

20  receiving units 5, 5’ and fixed components necessary to the function of the mobile
telephone unit T, is adapted for fastening to a first casing part 10 of the telephone
unit T intended for co-action with a second casing part 11. The mutually co-acting
state of said casing parts is shown in Figure 2.

The light pulse deflecting devices 7, 8, with their respective mirror surfaces

25 77, 87, and the light pulse deflecting devices 7’, 8 With their mirror surfaces are
disposed along a rectangular raised edge or rim 11a, included in the second
casing part 11 as a replaceable lid or cover, where said rim 11a is able to co-act
with and completely cover an opening with a transparent protective element 11b,
such as a plastic sheet or glass sheet, positioned immediately above the display

30 surface 3a.

Figure 3 illustrates more specifically a proposed application of the present
invention, where it is assumed that a pointer 9, a pencil, pen or the tip of an index
finger, is brought to a position (P1) corresponding {6”3 position P1 on the display
unit 3, in accordance with Figure 6, and that light pulses 40a emitted by the light



adapted to perform functions related to a mobile telephone unit and a telephone 5 network to which
said unit is connected. Figures 1 and 6 show that said light pulse emitting units 4 are column
orientated and that said light pulse receiving units 5 are also column orientated, ardifthdi%h268ht
pulse emitting units 4' and the light pulse receivinginits 5' are row-orientated and extend at right
angles to said columns, 10 Thus, said upits ar%grient ted diregtl)éin 0 Eosing columns and rows with

right-angled%%%ﬁ%ﬁ@%@%ttﬂt\ﬁé%ﬁ AdoyerAdnRe g HBenas St UMET  HNRTIRE YR only

sligrf]ltlxlf eﬁca@fﬂﬁ Basdmasnsiang thﬁr?ﬁldiﬁhmlawﬂméo%i@% Wﬁgﬁwﬁlﬂ@ég(ﬁwgﬂd Aﬁlshmiﬁfigl:]re
2, the light pulse emitting units, such as the unit 4L, and 1s the light pulse receiving units, such as the
Uit 5P are HBRiGSFoFFiT Uik BRI alplSy o IHARERN e IO tePHaR A G HRBsite

edges of saigfitlispiay allitAedEitpiidad caBpasiiensieiohe Aalilhmgentiiosarigure 1, the
substrate 2, in the form of a circuit hoard 2' carrying, inter al, a display unit 3, light pulses emitting
units 4° 4', light p@%@cﬁaréd%?ﬁn‘ﬁ%hﬁﬁ%@gﬁoﬁi [ﬂﬂf@ﬂ%n S @5@%@%5 fﬁnﬁ}ﬁfﬁ the
mobile telephisiectoiisdertmimdarittiglor fastesingve bdiest samnttgapaitia ohthardldpbeaenanime
intended for ¢o-action with a second casing part 11. The mutually co-agting , state. of said, casing parts
o shown in FGLIES P BTG 0 At hGERVREDE Bibthionci ToARCE S TR P USRS o5
7", 8", and thedightpueisedieiibeinin deyioait 5PBOWINtIEInMIrEOC sHifresaitetidisnsise dthkrad
rectangular raised edgge or rim 11a, included.in the second casing pa as, a replaceable lid or
cover, Whergg"’ﬁg?ﬁ’nq’ﬁf a%%&f@ﬁ‘a'%o%f%ﬂ%%“@gn%%@ ncé@e&irﬁf?pBﬁin‘@iﬁhﬁ%ﬁéaﬁ%rent
protegive elevatnitéd kanslicharewipiashaishegtaureappabipe), preitinatdrimnmasiataynphoventhe
display 30 surface 3a. Fil%]lire 3.illustrates more specifically a proposed application of the present

invention, whlF&H ROAEL A TR SPRARRIY P pencil, pen o the tip of an index finger, is brought to
a position (P1) copigsipe Blistate chieasdipgfnoridteifigtayingnihe, fllnatedr ddnenyihFidawee3, and

that light p”'SﬁS g Saoeép]i(t)gsg g%t%\r}gtﬂ?nhto?g glLJJr[PIacZ:g gelgtion 12 in the same way as that earlier
described with reference to a narrow pointer 9 and its tip 9a.

15 The surface section 12 is represented by the number 3, and the display unit 3
has been allocated a first display surface section 31, represented by the keypad of
the mobile telephone apparatus T with its rows and columns of keys or buttons,
and a second display surface section 32, represented by the presentation surface
of said mobile telephone apparatus T.

20 Thus, the possibility of co-ordinating both the first display surface section 31
and the second display surface section 32 within one and the same display unit 3
lies within the concept of the invention.

It should be noted in this respect, with reference to Figure 7, that a marked
surface section, such as a number-presenting surface section 12’, may be diffuse

25 and cover two or more light pulse receiving u_nits, for instance units 5'B, 5'C, 5D
and &’E, and four light pulse receiving units 5Q, 5P, 50 and 5N active against
opposing light pulse emitting units 4'G, 4'F, 4'E, 4D and 4K, 4L, 4M, 4N respecti-
vely, and that a correct indication may also be obtained even though all of said
receivers indicate the absence of light pulse related signals or shadows within their

30 respective time slots.

In this case, the calculating unit 6 is able to sort out peripheral units, in the
present case the units 5Q, 5N and 5'B, 5'E respecti\(ely, with the aid of a calcula-
ting circuit 6¢, and therewith deliver a clearer evaluation of the position P1 via the

units 5P, 50 and 5°C, 5'D, in accordance with the spot markings in Figure 7.



pulse emitting unit 4L are shadowed (40) by the tip 9a of the pointer, whereby the light pulse receiving
unit 5P will not receive any light pulses (40b) and will indicate, via a pulse receiving circuit 5aP, to the
calculating unit 6 a light pulse absence within its allocated time slot and cause actiyatiojypf
calculating circuit 6a. s In accordance with the Figewe 6 illustration, the calculating unit 6 Is thereby
able to ascertain that light pulses have been emitted within one and the same time slot not only by the

unit 4L but also HYIHESLAIERYS hRuls RN FRPIRsEIRAS thetimecuingy diriihuHaRehiHesiobt in the
unit 5'C witynsaid 5818 plah benek uRireing BeeossrghisidadlimaesisaahRasitgaatiiy be

calculated and 10 evaluated and therewith enabling corresponding information to be sent to the circuit
board 2' visStFR"Rductor 6d. Figure 5 is a schematic plan view illustrating the function shown in

Figure 3, and algosshous et atiRnpeise strraece disthlst ihEhagirrpasaeasting satianglescrived
with reference to a narrow pointer 9 and its tip 9a. is The surface section 12 is represented by the

1 v : : ! y
numbér 3, AftiEhé @afidy feRPeAive el e artdriet ARy IAgTsarflersaarirAaef Epresdited by
the keypad\gfiHiredR il isphaie ggparatus T with its rows and columns of keys or buttons, and a
second display surface section 32, represented by the presentation surface of said mobile telephone

apparatus T. 20 BHINGHES shastiingr seict@indliniyvdicihe fighbrpes stHERgdlioBUsh 8Rd the

second disply gHifane $eEitatedVithiy SaR ABERGEUFRNE SUSRIAXIHSI Aialigh WEBBTIaRa\GRR! Of the
invention. It should be noted in this respect, with reference to Fi%ure 7, that a marked surface section,

such as a EFBMINeSERHRg R Fra i siREbNOI2Neha9 HgREfRuB S NaRd ReRRY IRREBISH R iRt pulse

receiying URipdefilIyiRctdiiSceRer 5P SThaRfne lpoMciée Walg thRINRRIB P RIVIER 1eHERER1 5P, 50
and 5N active against opposing light pulse emitting units 4'G, 4'F, 4'E, 4'D and 4K, 4L, 4M, 4N
respecti- vely, andnmadiatelycitaideamiatumgtios rresitanel basibasndaag dhediahteuwsers

indicate thecahpARG L ATtIANCRISEFRIARMESIARGIRMThat s st thaihSisnedive time slots. In

this case, the calculating unit 6 is able to sort out peripheral units, in the present case the units 5Q,

5N and 5'B, 5'E rBigitehaasesithiahmakhe sauredlranyambignddigHocmr e sHRIIRRS S cR¥Yrer
evaluation Q&R RAFKCThEEXGHBCthe intensity of each of the selected light pulse emitting

15 units 4, 4",
Thus, as will be seen from Figure 6 in combiﬁétion with Figure 7, in respect
of conditions where two or more side-related light pulse receiving units 5Q, 5P,
50, 5N and associated pulse receiving circuits indicate simultaneously the
absence of light pulses, the calculating unit 6 functions, with the aid of internal
20 calculating circuits, such as circuit 8¢, to interpret this information to mean that the
intended geographical position P1 shall be considered to be located between the
points, or consist of the most probable points, that are representative via said
corresponding pulse reééiving circuits.
Thus, Figure 4 shows that each light pulse emitting unit shall be ignited over
25 only a short time slot or pulse time, e.g. 10us, with .an electric current higher than
1A, with a subsequent pause to a time point t2, which may be adapted to more
than 100 times the chosen pulse time 10 - t1.
Also shown in Figure 4 is that the emission time or time slot t0 - t1 for the unit
4L begins (t0) slightly before the activated reception time (t1) for the unit 5P, and
30 that an idling time t1 - 3 is caused to lapse prior to activation of an adjacent unit
4K within its time slot, where after the unit 5Q is immediately activated.
The same applies to the unit 4J and to the unit 5R and also remaining units,

these latter units not being shown in Figure 4.



units 5P, 50 and 5'C, 5'D, in accordance with the spot markings in Figure 7. 2 7 Jan 2006 20 Figure 4
sows a pulse plan applicable to the time-wise distribution of the light pulses, said plan being adapted
to save energy and to increase intensity and light strength. As a result of this puli _ SHlffﬁt e, each of
the light pulse emitting and angled s units 4 and 4respectively will be actuated solely Tor ‘&@Short
period of time and within an allocated time slot. During the short time slot tO - t1, in which a light pulse
emitting unit, sudiitls tieeiniginion isfamavingdsneegialsuavie] idhing s framde iy dtlastdctand
pulse recei ILcut I Qf; a lightp ' 0 '

ocated rece B e P e, BRORH s o
the receiveuBPhissanibiated yjarm cisgiipbReincatiamdanteavitiviie ngdie dxpuigeaigiad. at the end of

a time slot tO - t3Dis that. d iﬁgpl |
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will bé seesif@iisFurd®.iseaguenibalipinatehigecutiven ordpeor afeseatitbdiveinsreitianast inore
side-related Ij FeCaiV nj ! | @lé!f& v ireuits jpdicate
simultaneo%s@%?%q%@;@r%?e\%%ghtg Blﬁ?gg‘sgﬁéﬁég culaatilrﬁé ﬁ?ﬁfiéﬁ %ﬁﬁgtions, vf/%%etlgﬂ?g’l? bc?li'n(t%rﬂ]al 20
calculating @isoulte, atldratedcincsatid @ redetenmioethierdesy viatibe WrewtthGhabiie intended
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shows thatandHlighre Adeptedtagand §phl pulsgstduiive e zhesep digmdunaiosianst gukegime,
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the emissidretiantivated drsibiisorespéot tiso @sittalialimyimntiopsienhttr secttd bahit aelsescisption
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with allow occurring light pulses and shadowed light pulses to be registered so as
to enable the geographical position of a more diffuse point, such as the point P1,
15  to be evaluated.

Although not shown, it is obvious that a pluralit&/'of light pulse receiving units
5P, 5Q, 5R could be adapted to receive consecutively during a chosen time dura-
tion a plurality of light pulses emitted in time slots from solely one light pulse
emitting unit, for instance the unit 4L, and to adapt the light pulse receiving units to

20 be activated to receive anticipated light pulses during said chosen time duration
and therewith allow occurring light pulses and shadowed light pulses to be registe-
red.

Figure 9 shows a rﬁore realistic and practical application of the principles for
activating a “key” or “button” indicated in Figure 6.

25 Figure 10 illustrates a further practical application of the principles indicated
in Figure 6 for activation of another key or button for actuation of another mobile
telephone function.

In this case, the display unit 3 with its upper surface 3a is actuated by a
surface section of the thumb of the user, namely the thumb surface that faces

30 inwards towards the palm of the user's hand, said surface therewith covering a
large part of the surface section of the upper surface 3a.

In this regard, Figure 9 shows that the surface section of the thumb 90 will

shadow the column-related units 5R, 5Q, 5P and 50 and also the row-related units



4K within its time slot, where after the unit 5Q is immediately activated. The same applies to the unit
4J and to the unit 5R and also remaining units, these latter units not being shown in Figure 4. 21 2 7
jun 2am With the intention of saving energy, a lower idling time frequency (tO - t2) cgny bg;ghgpgn and
only one unit, 4L, used. When the light pulse is braken, the display unit 3 is activated via a circuit 62,
in accordance with the Figure 4 pulse plan The light pulse emitting units are activated, via associated

pulse genet&tint Bcirtisang hatdbg calcaipting ehridt il GRS i RstaRlish Ehe fsditiBhed in
a predeter g P5YahA KA B SERARGAOHISH PIlSEARIAF UG HAHEReS IFgit JlRade activated in

said predetermined order, via the circuits 5a, 5a'. Figure 8 shows that a_pluralitﬁ of light pulse emitting

units, referencedfutiligkesipigch F Q‘érﬁd%t%fan%éhﬁtI@ﬁtmo‘iﬁﬁﬁ’ﬁ ohdBentaHBRR_NER and

during 10 gpgiRMIRLIBEITES ISRt a5 8 & Roah A WEE ARECNRItHBIF S- e RAGATAHS 5D
activated in this respect, so as to allow anticipated or expected light pulses to be received during said

chosén tinf@ qiFhtiBRch Al A caleHrHRS SlEcuh Pthisadamiedidn sahisl NHEBJRAtoRnar

shadowed kig\(BHIses bede RURRIANFIIHE anedie S1eBaaeirstiRghppaléess of a more diffuse
point, such as the pojnt P1, 15 to be evaluated, Although not shown, it is obvious that a E\Iurality of

light pulse receiVii§ INENERN Bas brendrecobed MER f5iRIERR 1 ReRdIRg AU A LRYIBREN time
dura- tion ghpiHEAIRyrahlight pulses emitted in time slots from solely’one light pulse emitting unit, for
instance the unit 4L, and to adapt the light pulse receiving units to 20 be activated to receive

anticipated light PR BYIGGRGAAIUHBEER I S UARARS PTG IKBF HIARAIHIR BR ARRREIGH MIses
and shadoyrd Ainbp\SesItalengutHEniteds g s Io5BNuE 2RI reskElinmapeorr agiea)enaycation

of the principles for activating a "key" or "button” indicated in Figure 6. 25 Figure 10 illustrates a
further praSitRHA D R AGRIERIDAReHR SMhieRb gL MStRBcs forshEi 8ot BfidRb TS sty
button for @g%ﬂmmfggpother mobile telephone function. -in this case, the display unit 3 with its

upper surface 3a is actuated bly a . ) o . )
Because the light pulse emitting units 4, 4’ are ignited during a time slot of

short duration, these units can be overloaded for higher light intensities without

15 being destroyed.

In the case of a touch screen 1, constructed in accordance with the invention,
it is solely the optical positioning P1 that is measured (no pressure requirement)
thereby enabling movement of the thumb along the upper surface 3a of the display
unit 3 to be determined in a calculating circuit 6g, such as determination of a sign

20 or activation of a telephone function.

For example, the thumb 90 may be moved in a direction from right to left, so
as to activate the "finish/ciose” function.

The proposed tecfmique provides absolute positioning. This obviates the
need to calibrate the unit.

25 By setting conditions for what shall be estimated as the measured position
P1, the technique can be readily applied with a small display (restricted to said
surface) as a keyboard.

Because no functional component is required over the display unit 3, there
can be used a conventional plastic cover that can be changed when scratched.

30 -~ The calculating unit 6¢ need not necessarily be adapted to calculate a centre
of the pointer, e.g. of the thumb 90. It may, at times, be convenient to allow the

outermost edge or outermost edges of the covered surface section to be read.



surface section of the thumb of the user, namely the thumb surface that faces 30 inwards towards the
palm of the user's hand, said surface therewith covering a large part of the surface section of the
upper surface 3a. In this regard, Figure 9 shows that the surface section of the thun’@f)q’WIgE dow
the COlUmn-related units 5R, 5Q, 5P and 50 and 2dso the row-related units 22 2 7 JUN 2 5'C,-3'E,
-5'G, and that the calculating circuit 6¢ functions to establish the key or button <58) that has been

actuated, from thiSpHierR BVIRRSFRM Fdavir Rerigntation ohdbe pRRiloN FdrernshpAeived face

section of thg thmp A vaBshadow therrtEnRg CIRiNd pies Swhiraby IR iflsPEthedpvyEelated
units 5'D 5 to 5'H, and that the calcula_tlr;%plrcwt 6e is adapted to establish which button or key (6)
has been a6RRstETRe e Bpatlike e IRERI]Nt pulses. The invention has been described with

reference to sending peitibenPauisedetiviie b RAE- fHRE PidpeHechRitgOedablehotrdiehRy
weaker signals to be generated with 10 the aid of a calculating circuit Of so as to allow energy

consumnptictghhaysGRrPutiat the s aNAPRsSsRcial ambient circumstances, such as sunlight or
darkish - surroundmgsiBiptaHsetss hehinddhmheniEnthenkSyAort batds e datiaiag attimesitLf

short duration, these units can be overloaded for higher light intensities without 15 being destroyed. In
the case of RORAIEY &igigth ghab bsaetv@ifthccordance with the invention, it is solely the optical

positioning P1 thaeldiaaperidiad (NFRIaRSUE GsiveMariinb &btafion!bopBsrRne™ dheumb
along the upper surface 3a of the display unit 3 to be determined in a calculating circuit fig, such as

determinatiS§TsIRIagH 2 8scRAFINIBA dhatiths rewralaiadhinds: 2mmd! ARIHRS O MAY be

movef)in a QIEiPN IR IIBR&IRIEEP af8 ExARvRdRe "finish/close” function. The proposed
technique provides absolute positioning. This obviates the need to calibrate the unit. 25 By setting

conditions for whhPEhgRbER dntREREstad the thR saleulpHpgittnt Ba andnersningubabihsenmaly
applied with,asnalbsiRiaied @ iciei8saih height shall be activated.

The calculating unit 6 also provides a switch between an inactive state and

an active state, wherein the inactive state provides a light pulse frequency of about
15 10Hz, while the active state provides a time slot of 5 - 20ps.

A time circuit 6h provides an automatic switch between these states or func-
tions, such that a switch to the inactive state is carried out in the event of a waiting
time of 2 - § sec. after an active state and in the absence of any actuation.

It will be understood that the invention is not restricted to the afore described

20 exemplifying embodiments thereof, and that modifications can be made within the

scope of the inventive concept illustrated in the accompanying Claims.




surface) as a keyboard. Because no functional component is required over the display unit 3, there
can be used a conventional plastic cover that can be changed when scratched. 30 The calculating unit
6¢ need not necessarily be adapted to calculate a centre of the pointer, e.g. of the thumb 90. It may,
at times, be convenient to allow the outermost edge or outermost edges of the 2aveld Mace
section to be read. 23 2 ] JUN 2006 As will be evident from Figure 9, orientation of the position P1 can
be derived by the units 5'B and 5'H indicating light pulses, whereby the unit 5'E can be considered
the most likely in this regard. The position P1 is derived from the fact that the unit 50 does not indicate
5 light pulses, but that the unit 5N does so. This is interpreted as meaning that the key or button (8)
located at glgamss- ponding height shall be activated. Correspondingly, Figure 10 shows that the
orientation of position P1 can be determined by ascertaining that the row-related units 5'D - 5'H and
the column- 10 related units 5S, 5R and 5Q are extinguished. This can be interpreted by the

calculdting!unit 6cta4amEaraan Mt eriaey mstinaten ribeiria aRh 38arkdalon Acrtishall be

activated. Ehspraleulaipgatitd sisanatapiiesed avdikilaRaiwees), athirastjve miaibearnd light active state,
wherein the jnactive.state.proyides a light, pulse.frequency of.about .is Z, While the active state

provides aRie S ToE R A S R R RS GG kB8 R ce states or
func- tionstoseriA eieplaysiid koMrrainesaiddight rulsecemitinoupis {(Ak)@remdaptedtatiegdime of 2 - 5

sec. after #grAglivesia® aneughthcistaneserafappstieatabe (Buibhxandsisipoaithahthie invention is

not regiricied ig theiors desariben o exempliind smbodiments hereoly andyat modyfications can

be made wWithin the ¥cope%?w1)e’inverﬁlve concep IRrae ke aq:,compa’nylng Q153fs. 2 2 JUN

2006 24 CUmaRISBfacenscRie odpEaseBiAltrewsand regting® ararhikb syako ensush Astaitess. a mobile
numbers and/or corresponding graphics; in that said light pulse receiving units (5P) are

adapted to receive said light pulses, either sequentially or in groups, via pulse receiving
circuits, wherein each of the pulse generating circuits and the pulse receiving circuits is
15 connected to a cdlculating unit (6) in a co-ordinated fashion, wherein said calculating unit
is allocated calculating circuits (6a), which function to evaluate a position representative
of the geographic position on the upper surface (3a) of the display unit, depending on the
position of one or more light pulse receiving units (5P), which include associated pulse
receiving circuits (5aP) and which are coordinate orientated, wherein said pulse
20  receiving circuits are expected to indicate the presence of a light pulse but fail to do so,
therewith enabling a position representative of the geographic position on the upper
surface (3a) of the display unit at which light pulses are shadowed by a pointer (9) and
generate a corresponding signal (6d) characterised in that the light pulse emitting units
(4L) and the light pulse receiving units (5P) are orientated adjacent said display unit (3)
25  such as to send and receive the light pulses (40a, 40b) in directions perpendicular to, or
at least generally perpendicular to, a planar surface (3a) on the display unit (3); in that
mutually opposing light pulse deflecting devices (7, 8) are placed close to the display unit
(3) and in that said substrate (2) is comprised of a circuit board or printed circuit board
adapted to the mobile telephone apparatus.
30

2. A touch screen according to Claim 1, characterised in that said substrate (2) is
adapted to carry said light pulse emitting and light pulse receiving units, in addition to
carrying said display unit.

35



telephone apparatus or set that includes a display unit (3), whereby a number of light pulse emitting
units (4L) and a number of light pulse receiving units (5P) are edge-related to said display unit (3),
wherein said light pulse emitting units (4L) are adapted to send light pulses (40) through a distance
over an upper surface (3a) of said display unit, either 10 sequentially or in gro@, Jpfp the medium
of pulse generating circuits, wherein said upper ggrface is able to present in rows and columns
graphic symbols, such as letters, numbers and/or corresponding graphics; in that said light pulse
receiving units (5P) are adapted to receive said light pulses, either sequentially or in groups, via pulse

receiving gircuis wyihAreireenchakiney wbaugemafaﬁmféf@étmmbt@atem@ﬁ pegeiving circuits is 15
connected to %calcu atin n%humé u%” P co ordlnatedf shion, where ?]? aIIcuIatlneg L{nlt is allocated
ct

recelying units ar .connecte
calculating "CrcUes (Be‘:’) 0 evalle a position represen Ve ot fie georégaphlc

position oreifiseiigpnst todrReulsgapediving @iw&yweeeaeﬁmg@ﬂrtawmon of one or more light
pulse recepyngdpataitgmeumich include associated pulse receiving circuits (5aP) and which are
coordlglate orientated, wherein said pulse 20 receiving circuits are expected to indicate the presence of
a light™pulse but fail to do so, therewith enabling a position representative of the geographic position

on the uppgr SW%K%@MHN'&@Q%@X&@IB% W*Eﬁgr%%mr%ﬁa‘?ﬁ R FRALMYEALY a pointer (9) and

generate acorrespondln signal (6d) characterised in that the light pulse emitting units (4L) and the
light pulse $eteRIMRAR| @P?H?e%’f“@ﬁf&%& e §£i’8'6f§t}|‘8m|ta(§)"‘2 %Lﬁ%ﬁ“ﬁéotro send and

receive theslightea {881 0a, 40b) in directions perpendicular to, or at least generally perpendicular to,
a plapgr surface (3a) on the display unit (3); in that mutually opposing light pulse deflecting devices
(7, 8) are placed close to the display unit (3) and in that said substrate (2) is comprised of a circuit

board or pgnted/Ciisiih borish acaptad e DeimaiiesalrahrierReRanaiia. s3l 2ght uish screen
accordlng im 1, char |sed in that sai substrate da ted to carry said light pulse
emitting an g% 8u?aselcec?ﬁwgls an gnl?tegé)dlt?grrt 6"%%1% %%thstaeb dg [arorunlﬁ%g Q7=JUN20M 25 3.
A touch sc%'éﬁtatﬁ%?ﬁﬂ%dﬁtﬁ%ﬁrﬁ‘ zeleh@mat@téﬂgbtwmat%aaat@ntqm@@retﬁ%ﬁgl@ﬁﬁatand said light

pulse; eceping eritgigesmsnected to the pulse generating

6. A touch screen according to Claim 1, characterised in that said light pulse
deflecting device (7, 8) is comprised of at least one right-angled equilateral three-sided
20  and right-angled prism-formed unit.

7. Atouch screen according to Claim 1, characterised in that said circuit board (2) or
printed circuit board also includes electronic circuits and components adapted to carry
25  outfunctions related to the mobile telephone apparatus.

8. A touch screen according to Claim 1, characterised in that said light pulse
emitting units and said light pulse receiving units are orientated in opposing rows and

30 columns and in mutually perpendicular orientations, wherein the distance between said
units only slightly exceeds the dimensions -allocated to said display unit.

9.  Atouch screen according to Claim 1, characterised in that said circuit board (2) or
35  printed circuit board including, inter al, said display unit, light pulse emitting units, light
pulse receiving units and fixed components necessary for said mobile telephone

apparatus is adapted to be fastened to a part of the telephone casing.



circuits and to the pulse receiving circuits by means of connecting wires or corresponding means. 5 4.
A touch screen according to Claim 1, characterised in that the light pulse deflecting device (7, 8) is
comprised of a number of mirror units or a number of mirror surfaces (7", 8"). 10 5. A touch screen
according to Claim 1 or 4, characterised in that said light pulse deflecting devicg {7,/8)i mprised of
four mirror units that have mirror surfaces orientaged at 45 degrees in relation to a light pulse
propagation direction from said light 15 pulse emitting units. 6. A touch screen according to Claim 1,
characterised in that said light pulse deflecting device (7, 8) is comprised of at least one right-angled
equilateral three-sided 20 and right-angled prism-formed unit. 7. A touch screen according to Claim 1,
characterised in that said circuit board (2) or printed circuit board also includes electronic circuits and
component$§.adépteddo senegn 25 curtlingr dhobkirelatedhardmterisedeinelbphme dightuaitiss. 8. A touch

screen aceRuflipghiDdelaigy b Cet)%rr@qegesgd'alm@ttﬁa@d@mfmé@eemm U@gétmcmg light pulse

receiving units are orientated in opposing rows and 30 columns and in mutually per endicular
orientationEPARERRIA IHehiSYREMDEIRIR SR ISRSBRifoANAIR M & raBRARE RFASGhs -allocated
to said displementitsSchhatoaiplesticeeylassstaiely to Claim 1, characterised in that said circuit board (2)
or 35 printed circuit board including, inter al, said display unit, light pulse emitting units, light pulse
receiving units and fixed components necessary for said mobile telephone apparatus is adapted to be
fastened ta f past &udte ée}eahmmmggt& dlaluN12—c36r£Qte%@uch1 sgigem ageotay) & Claim 1,

chara}((‘)terlse dqléﬂgtfl l\g{h%ﬂt P%Ser gr?fleectsln ggv é r(ee %s ovslhad %(?Sg thg degre of a raised
rim, for co- a&lon with Iacea le lid or cover, W ralse co- acts Wlt a transparent

protective asRapiakRd sylse é@ca'w&@tcwﬁsgmagaéﬁé@ﬂuttqn@t@lydh%@béencaaf@mﬁgt% tRtim 1,
characterigrgsis he bafieaged fdRaemndibonerprerichrisinatisRowatRiteR: tatpdethiightipulse

receiving unIItcu artll(rj1gth0|rcwts as meaning that the intended geographical position shall be
considered to be located between points or the like representative of said pulse receiving

15  circuits.

12. A touch screen according to Claim 11, characterised in that when two or more
angled and side-related light pulse receiving units, with their associated pulse receiving
20  circuits, simultaneously indicate the absence of light pulses, the calculating unit functions
to interpret this information, with the aid of internal calculating circuits, as meaning that
the intended two-dimensional geographical position shall be considered to be located

between points or the like representative of said pulse receiving circuits.

25
13. A touch screen according to Claim 1, characterised in that said light pulse

emitting units are activated, via associated pulse generating circuits, sequentially or are
selectively positioned in a predetermined order and during selected time slots; and in
that the corresponding pulse detecting circuits are also activatable in said predetermined

30 order and during said selected time slots.

14. Atouch screen according to Claim 1, characterised in that a plurality of light pulse
emitting units are adapted to send light pulses consecutively during a selected time
35 duration and with the aid of said pulse generating circuits; and in that one light pulse
receiving unit is adapted to be activated to receive expected light pulses during said

selected time duration and therewith allow registration of occurring light pulses and/or



associated pulse receiving circuits indicate simultaneously the absence of expected light pulses, the
calculating unit functions to interpret this information. with the aid of internal calculating circuits, as
meaning that the intended geographical position shall be considered to be located between points or
the like representative of said pulse receiving 15 circuits. 12. A touch screen a@cbrding dopfClaim 11,
characterised in that when two or more angled & side-related light pulse receiving units, with their
associated pulse receiving 20 circuits, simultaneously indicate the absence of light pulses, the
calculating unit functions to interpret this information, with the aid of internal calculating circuits, as

meaning ti dbseiveBeRsht\wolslisnga sistigeo gianhicabnpgttpaall be considered to be located
between points or the like representative of said pulse receiving circuits. 25 13. A touch screen
according to Claim 1, characterised in that said light pulse emitting units are activated, via associated

pulse genquating, giiSerar YeBtANGA6 Biginse eH et aRNnRachin PRISAG GRIesder and
during_selected time slot@; and in that the corres pndmgnfulg?g%?;gq%g%%:lrcuns, are also activatable

in said preFSRVAMEISBAARN 0 RivmGURRPLEYEM & 0ch R SEecording to
Claim 1, cleeni¢tiigrisédiiminb at selphiedlitiyn e dightiqrumel ierthitd egamifsaidigtbpits tecsdrioglight pulses

consecutiglydidring greg'goirdimatda, dialiapanddvitbdbrqidrefiaidrdssaengating circuits; and

in that one light pulse, receiving unit is adapted to be activated to receive expected light pulses during

said selecig RHREGIHNGTAIFIREFRNIMS SHERY PR grebaEER SlewrRsislighHeR Al QS URBYor 2 7 JUN
2M 27 the gt @t o bilidhr thestsemmastigitimdspalse receiving circuits. 15. A touch screen according
to Clggn 1, characterised in that a plurality of light pulse 5 receiving units function to receive
consecutively emitted light pulses from a light pulse emitting unit during a selected time duration; and

in that eachPof LAY PEroPReEingde Ghin id hasasterised indhohiBg ligh BYss ST eceiving
circuits, to ueite{vé )equdgechlghteneisesy duiis (bBiate hisetattithadhoatieaid it pregremitt{ allow
registration, af-0ecyiring ight RHSRSAOHMRR MFsBD R 6b) IRiRRSS fOdddft iRt s, SFreen
according to claim 1, characterised in that the light pulse emitting _ ]
at least generally perpendicular to, a planar surface (3a) on the display unit (3); that
15  mutually opposing light pulse deflecting devices (7, 8) are placed close to the display unit
(3) and in that said light detected devices (7, 8) are adapted to transmit light pulses

through cover related sections (7, 8).

20 17. Atouch screen according to Claim 16, characterised in that a front related casing

part (11) has a rim (7, 7”; 8, 8”) and is made of a transparent material.

18. A touch screen according to Claim 1 or 17, characterised in that said front related

25 casing part consists of a two coordinated parts, one enclosing said rim.

19. A touch screen according to Claim 16 or 18, characterised in that an inner casing
part (7, 8) is formed with an opening exposing the complete display-surface.
30

20. A touch screen according to Claim 16 or 18, characterised in that said light pulse
deflecting devices (7, 8) are formed as a frame, arranged within an outer casing part
(11).

35

21. A touch screen according to Claim 16 or 18, characterised in that said light pulse



units (4L) and light pulse receiving units (5P) are orientated adjacent said display unit (3) such as to
send and receive the light pulses (40a, 40b) in directions perpendicular to, or at least generally
perpendicular to, a planar surface (3a) on the display unit (3); that 15 mutually oppgsing light pulse
deflecting devices (7, 8) are placed close to the display unit (3) and in that said li Ht GHR 288 devices
(7, 8) are adapted to transmit light pulses througkBcover related sections (7, 8). 20 17. A touch screen
according to Claim 16, characterised in that a front related casing part (11) has arim (7, 7"; 8, 8") and
is made of a transparent material. 18. A touch screen according to Claim 1 or 17, characterised in that
said front ifdééetng dedsssg Nd) eondicis tf adidoweordisiatepapsisd ane efydasiagdaiaidim. 19. A
touch scregﬁe 91cgqrding to Claim 16 or 18, characterised in that an inner casing part (7, 8) is formed
with an opening exposing the complete display-surface. 30 20. A touch screen according to Claim 16
or 18, characterised in that said light pulse deflecting devices (7, 8) are formed as a frame, arranged
within an quer ¢asing part (11). 35.21. A touch,screep according to Claim 16 or 18, characterised in
that seﬁl?d light péls%u%f Sﬁﬁfﬁ% %%d%é%ﬁgr%’aéécoéj §7c § ?f‘r((:ak Xea tc')nstzgla %&t&aggg%éspart and are
edge-relaté@rsmiareoptaitityrBli2fiom touch screen according to Claim 16 or 18, characterised in that the
material is transparent for IR-radiation. 23. A touch screen according to Claim 16, characterised in
that four light pulse 10 deflecting devices (7, 8) are disposed along the edge of a raised rim, for
co-action 2i3h aAreplanbesdrieshdaocoaling, whekem déidalzasactenisab-actbavitbua tighispalsent protective

elemegt, sHEheAsR RLARIS OF PSR H§Ssed along the edge of a raised rim, for co-action with a

replaceable lid or cover, wherein said raised rim co-acts with a transparent protective

element, such as a plastic or glass sheet.



