WO 03/ 038592 PCT/ SE02/ 02000 1 ON A SUBSTRATE FORMED OR RESTI NG DI SPLAY
ARRANGEMENT. Field of invention The present invention relates generally to
a di spl aywerosasggerrent, that is 5 formed onto or i s supporPCaGELYI200
substrate, and nore particularly to alnobile- tel ephone-adapted touch
screen arrangenent, which is constructed with and around a display unit,

whose ext qpNaA SUBSTRATES ORMED ORRESTING BI8PPAYCRRRANGEMENT .| e
t el ephone apparatus or cell phones. The touch screen arrangenent is
herei nafter abbreviated to "touch screen”. 10 Description of the

backgr oun p@h; .1 el ephone displays normally consist of an LCD unit
and an asg'(:)iglh?i?e {r&/‘{)@d, wher e depression of a key activates one or nore

t el ephone f unclhieompsesdrt iomention melatesogedenrally htor agdisglayoakaogemest; hihat dgy,
that the yse of a ,touch 15 screen has, been proposed wi th r rd to,.

hand- car r BEMERAP G BesHRALES BYid RUPERES: AnGnTIos RAIrUAGE tha Mkl

di mensi Onste%fph%ngla?ﬂp?é’d SBUERCSoredh CaRAMYSARERC WRich! IsnebhstigctednwhR and
activated through the nmediumof visible digits or other synbols, by
exerting parespdeedisplag unit; vhose sxternahdiownsiansoerifagn mith these @ppheabledet i on

of the synbpl ncerned. with the aid of a pointer. 20 Touch screens, or
t ouch sheé?g,g'l%feq? @%?Wrﬁé{feorb%eélrpwamed in the form of two nmutually

paral | el pl astThe BiehistresthafrangdmBRERBreMbftacabeteviziiedto douchppeentst
sheet within a chosen surface section creates conditions for a resistance

measut&enent perpendicul ar to said surface section, wherein the

geogr aphi C%L%Qﬁﬁi‘iah%tﬁgb%%ikgr&m&%ﬁ section on the touch screen can be 25
e,

establ i she y 'a cal cul'ating¥crrcu with the aid of the resistance val ues
est abl i shed, andbildiephdrie dispraystermally gonsistainan ECinahit iod aan dssoctsteh
related to a touched synbol. In this case, there is used a g?nﬁ.- hel d and
hand- manodif¥ipad. whergderressionifea kanactivgtes pne or fnrsdelepnene SRGiNsor a
penci | or pen, ' a1 ' | 0 r
Baai nst tho. cHbSah B8, EAASERRELEH to bAFGRbRiayy thef e BEESH W Buch
art ane t asorbers drasebser padpdsedewite | regardety haad-garsed eompluterdiemmirsis ngith
wher e thentgi nensi.ons cho d %..chosen screen thickness a f

|

account arf@ecHiRtion Pkr %?WQ?QT% IMBAENEIBNE 1 & 7Y SHPRFRa F’gﬁgn seiddied
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 screen 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.



WO 03/ 038592 PCT/ SE02/ 02000 2 For exanple, it is known in respect of this
use application to allow the touch screen to be conprised of a display
unit in tWeoBosssenf an LCD unit, with edge- orientated an@CRSENEOA090
opposite light-emtting units and |igBt receiving units. Mire particularly,
in the case of this application the light-emtting units and 5 the |ight
recei vi ng uni tForaxample eihisakeown fin wspefotbmﬁ tla'sdlsevuppmmmmm allew thé¢ougiper

o the 11 grteon 1 BB RaRReRd of & disbiRy bl Menteiaeobrp LBt Hetusgas
surface Ofprigheatdd %H%utdé'ﬂyfoplp%]l{té‘l@ﬂ'éfn% Snitd éﬁ&ilbﬂt @EBF[ﬁigt Gnifg@ch other.

Light emtting circuits an ght receiving circuits are a mut ual |y co-
10 ordi nat ed &mecmeulae!u innthe case of dhis rappicatiomhe ilight-emitting unitsi anccase,
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nutual I'y lsuﬁa&éw&h@msblegmmf With eararEhdtmesthdeceivifHRettcHR! ofithd light @
p0| nter, depend mgﬁton the position of one or nore coordinate-orientated

i ght recdfys Rjenfated anﬁa@lrerée@s@mmt@ly ebwa;theﬁ ume&ﬁurf?w ﬁzf éheli displaied to
di cat n the case of this latter
:'igp: Fga'?l t(')J}rl}ﬁ’[ gﬁtﬁs%gr}fﬁnﬁ)% diré&w%orﬁésng%a}&ﬂ%%%r as a pOI nt er, and no

physi cal act udighinenfitting piradisuaedatightnséceiving dircuitsayre _saleé anetutgt con is
required |n this gartlcular t echni que, . even though such i s usual. The

cont elft s &rdipgied,and conpastedqier a sAUIatingRr sRNBYIRG PitHR tRiSFaSE, SRESHY | i er

20 stand : 0,

ahi oh 11 ey Al ARFEALILES & boSiOTFeBReeiaE ofheedbrapHEd) BERRER o "

finger or tlnélmrjpekesuﬂ*ﬁanetmfoﬂne tisphlayt mmatw?enegnalét_saltyloimespo’;mb light my& ateosen

nbol t ed t t | a rfacy
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Crybials e bodliichd ORchtatdd BoR0 S Sits  RavRgBsoefled erctite e |,

speci Bi calam;nten@eqbtmindmteme preseone of fight. wi t h al | ?Wi Eg light fromthe 30

| i ght . be di tdth east Dpar.t t he a
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casing (1fihgeias & pbmtéOamednd 9h9§icél‘ adtadtiém® of be rééﬁlré%@%i“st&%"t%hs‘bﬂaya

car, said panel including a sunken surface part (14) and
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.



bei ng produced froma transparent material. WO 03/038592 PCT/ SE02/ 02000 3
A casing part (18) is adapted to enclose the conponents related to the
control swetoensgsaD). The |ight source (20) is illustratedPcCa/SEbgodor m of a
fluorescent lanmp and is 5 adapted to3extend across the full width of the
casing. Light is able to pass through a nunber of "w ndows" (24) in the
panel (22) and is reflected through 90 degrees by a mrror surface (26).
The light shal] then pas tran rent casjng-wall portion (28), and then
t hrough t he SLA@‘?I@J%@&%OH Paﬁp 94§°, eﬁﬁk’sgh@}eeép NeRtso ﬁzeélnt%ﬁb%si te
wal I 10 ngrﬁ,idpggétgﬁ-)“@p as to be reflected onto the |ight detector or
6) by

i ght receiver_(36 a mrror surface (34). Figure 1 of this patent
publ i cati on shDW lightagowieen(24) fis flystratqsl (nthe farnpbhaetiuorasténtriantpeandriken

f f |jight hadowed wi t hi def i ned
Casa) S enaiani@ R EREDaZr b e ARNGRE RPSSBNGL ' 5 shows a systemin
which |ight sdugisteis abild tbi sHds thedbegh ar surbet bBMNindbRELI(ZE) b MeLpahdIg@byt ed

i n perpendicul ar,_co-ordi nates. US-A-4,880,969 This patent publication
descri bes Kuisireflected fhwsigh 90 degrepsdlylamieicsurfane @8).ecen. Figures 3 and 4

: i oul : . Coh incl S

| R Bdapt od 11 gnie Y80t S MbrPeka (ERSBARY Sy Rl Tbrkl @R “and tasn o

mr ][ or s?ggmlghs?) th@SﬁJnml) sudfacfjce: tzabﬁtione(gab,carftrit}gareaﬁér_ ﬂh@u@dh Talﬁaépyidw@ev\/% rror

surfaces : are rel| ate 0 nut ual opposi te_edge portions of a

wi ndoW s urRoEHN @22)) SO é\ﬁtﬁﬁb@ f@@?%%?“’fﬁhﬁ‘? lmﬁﬁr—: RoToRr |i'9htg§§$'&$re63ﬁérw a

descri bes (g; I , Wwhich is adapted to create control signals by
@II’W%@IH?E@ &2y

means of which a functi'on can be selected in response to 30 the novenent
and di spl acendriguref 1 af thip eradentrpublicatioe shows teatavher a findertp $49)eiepladdq -

More particularly, this publication is concerpned with the activation of a
time IOci ré’ﬂﬁ}mit SHUER gu afﬁz GHum rn?ftrapg toraysudice shadewed Withis & een,
where a Wachinel 3368 ¢4 8%)T eREORPHRO rea 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



4 particular novenent direction and a particular di stance of novenent are
detected and an electronic unit or the like is activated in response to

t hese parwo®B@ss92 The touch screen or touch panel (1) is pCEsENBeoe) ong its
four sides with light- emtting dioded (LED) (101-114) and light receiving
devices in the formof s phototransistors or photodi odes (201-214), as

i |1 ust r at RYticHlaEingRMeaent ditpstipn el a garticwdartqisigace gl reonamert aedaiectedr e
iahe b . : o PO .
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shadowed recel ving eV|cés an etected changes Tn's devi ces
constitut e nefine tawsssdreemonitouadh phrss! ( €dis grovided@isnguite favadides &ith digHt-

i nitiated. Sunmmgr f_the inpvention Technical problens Wen taking into
consi der a?rinﬁﬁng h‘g']gaﬁgh ﬁ,[g) ?&{]‘ﬂﬁg} eﬁq%ﬂgﬁf H&Peé"rfir HPeSs i |‘1h8d%q’rmt i s
parti eul i | r _PrQVi o one or nore 15
techn?caﬁﬁ%ﬁggfgyrr%{otrﬁgr %ngﬁsﬁd%n(gggn?éﬁ S%‘Qﬁltugmaﬁdjlbeﬂgue%ﬁz't hat it is
necessary, onlhédingae ohdel fingertipestiadowsi omne ioalnhgret light ressns eseataiédin ahe

hand Lo rAantaEieh corotiite "SRlord, whRen: Sueraned JSHE SR Feftes Ahda o
probl ems. déBctdd 8h i§in ishated | deifceseddiftltet Rrignith8ed M ivirath RIcRa s

listed below are highly relevant to the 20 developnent of the present

i nvent i onfungfiens aenevaleaiedgndhisitiséed.i er st andpoi nt of techni ques, as
presz&t ed in the afore going, it will be seen that a technical problem
resides in the ability to create conditions which enable a nobile

t el ephoneSapnmant of theinvetitiorphone, to be provided with a touch screen
that includes edge-related light-emtting units and 25 oppositely | ocated
edge-rel ' 10 ving units together with associated circuits while

retaining th Ia qﬁ@akoﬁéigg%?ibﬁgge?fteamigala@é’lﬂfe%ﬁ%s[ 0t B3heRo

geogr aphi cal surface ction an on corresponding to sard iPPace

section skifedin thit pditicalae arttrhusiugbké freordstitoprodide acsdigtibratd e vhimareor
conmput i ng ' ul se receiving units do not indicate

the F%cepﬁegghitc’ﬁ* p\_Nh_ ! ggéét I nSL?‘?%%OBDﬁ%%s'} WMhB_?h'iﬁent ®ah i I8 1eCEPEMY e AN
Fovioe (R B BShh 1Y S sE ARER RO TGS B O hR S Re tihetles
and for athaptrest peamdenigkando thiaeedeand oh thaiothachaehtonealise wihich means
is/are 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 problem 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.



external confines of a nobile tel ephone. WD 03/038592 PCT/ SE02/ 02000 5 A
further technical problemresides in the ability to create conditions, with
the aid wbDosiosgshe neans, that enable energy consunpti on ®C0/SE024E2000
requirenents to be kept low, with redard to the nobile tel ephone being
battery powered, by 5 generating short |ight pulses and by allow ng the
units to be activated sequentially in a chosen order. In the case of this

| i ion, i M1l b th [ : ' [
Al 1 owi ng- | he AN el o8 by eBp sty el #ahaffont WitEE 1o
Lo a respeebl YfnpleHbans!! hat BAEBIE sKErgficons@mgtion rnabeswer rdquirememis s& t o

recei ving units, each connected to a respective pul se Le%eivin ciycuit,
and in tie kept llowy with segamdl ieihe vingbile dalephoagi hgingnpat e&YhBO@EE?é# aPhi ¢

position of a user's, .fingerti ' (groNcr Sfife ,
posi ti on&gNSHALNY ?%O@thﬁngﬁgéégeg%ryn%@gﬂﬁ%&g lugﬁé‘ @glga%glgaﬁ%it ptgil@i gg}tls and
t her ew t by ignsgseherti8e absence of light pulses in one or nore |ight pul se
receiving units and unit-related pul se-recejvin s, clrquits. \Whe

consi dering tlhéhe aseef t@tSala&sbaﬁP"%t'%&h\m“q%gesE Sf'&l%ﬁ%&?%@ﬂ"%lb‘?ﬁ@‘,erﬁ‘t

wi |l alsq_he seen chald ¢ p ' | lcfreiifsd 0Babh
structurz{?g'(agga geallgf%]ni tbgugﬁé s(?lr geh,amsbﬁeg]héﬁ?uﬁ?gﬁgﬁéem} e sqreenato be
si gni i cagtinnectdd tonar resblativenliiglot palse enittimg sinits @ndsa trainaleripef kghtdowee een
directly onto a nobile tel ephone, 20 A further techni.cal I r.esides in
the abi i iregeivingoupis RACH eQINSFIREIRBTESPEFE RIPE H?C‘?'X@'Pe‘g%’g@t afp "‘o?fth%r
exter nal iy tof 88 bAsh S 3t o5 CaRARtinGt uh$ #RS Yeblfapiic pusitine of endiskrens
whi ch enabl'e’the "external neasurenents of a nobile tel ephone wunit to be
reduced Virigestip,nevibuhitetipssn aefiaimil suriacehpani pRsitigied pe agi topthadowiPRROE of

25" 1 of eplBAE wrelel. Riset HERE Pulsien, e el TS, 867 tbaiog A C

realise thigesd 4 bheCanRrelightpdisbecalianliaBe snasaipiaisied pulséraddivingng an
I nventive touch screen to bé used as an alternative, not solely for a

typi eal kesquitd. but al so for a standard display surface of a nobile _
the s on 11 caniBngersisng ineRarit SgBEbSfiF bf GRphfyet i feycrked dhdvely =
unit in t{m sRpe@Tean 1P aifdchnicas Prelsleho residds dén dhe hprokisich obstrecturall uded
on the screen in the formof a graphic, S .

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



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

| ocati on or WD 03/038592 PCT/ SE02/ 02000 6 surface section where a key is
pr esent edwOa3osrssen functi on and/ or application correspomrdirsgor/aosai d
graphic is activated and generated. Still another technical problemresides
in the ability to realise the significance of and the advantages afforded
by usi ngsafiat&Reation ,wivdresa keypier presehtece ac gshosen funclionoand/et agPfi¢atiasnt

i nformation carrying structures acgordi,ng to sen nenu, for different
sequence§°ﬂf§h@’ﬂal'ﬁﬂ?? ﬁ?@rgfﬁpf‘l‘}ristarcﬁ\‘%tﬁf’ta?}dr%er%(g%%& Anot her techni cal

probl em r esi 4§ AR tiidiGeaRibhl probRns Padiisir e sbilityitdirealisecthefsigrificandee
advant ages assocliated wth orientating said |ight pulse em t%ﬂgg uni.ts and

sai d | i glof apditse advaeiages @fiordedsbydpingan LER WnitivdKIsURRGISU capihe
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surface @fitfdrBRt SbuirgsWitHin aetfornatitre tranewiitting ahodw.obl em resi des in the
ability to realise the _siﬁnificance, of. and

th d t .aci at i th
olaci ny al. | sathenisoMBaRIOYToEEIsBNBe 4R B8 { oAl SAATERREC o t he

di splay unit, an | L b8t id b @Aitingneitaednd

t echni cal® r%‘%l %q}{a?‘éésé%egé%%thg v@ﬁf?lﬁ%@t@%lgg%gg iﬁés:*gqgﬂééé Si gnlin i_c_zlincerl of

and the agdipngigasise secaiving emitaiddinaesit sgidadisplayuppo mithvibediansmiting androbi | e
t el ephone printed circuit board, that. is capable. o reyl it or
the 10 ke.reﬁelflkmﬂtﬁ@d*@&%rﬂﬁit'&%ﬁgli&tr'blﬂﬁ%‘?ﬁp?@gi F&%Eef‘ﬁ'cf‘[?ﬁg’béﬁ %ﬁ‘%ﬂ?@%@iﬁf@e the
signific . i i Rep@t not only said display
uni t but %Qé%ﬁéslgﬁjlgpf?%tpqﬁggSagfgné%'E)iﬁﬂ% %ﬁg@ i ght pul se receiving units,
where said | igttamotherctechaical problerguesides imihenabilityHe Fﬁﬁfﬁ%ﬂ&ﬁ'@ﬁ\%g@n%? R

. Anot hey, technical probl. | des in the abili i 56iekh

i oni 11 cAR@ndine nvaTtAges dosnralsenin rarciid ) Sadtdiver Rorhan R, RRIsE I

em tti ng duielfindrfbyidie! cicdd td @i dwpiap urkicehl Ryitsninutually GEpasitenedged o
n

correspondl ng pul se generating circuits and pulse receiving circuits
I ncl wled portisas.d substrate, through the nmedium of connection wres or the

Si gni 11 cance AHothah et RaiEhl B i e PRI salied fid SepiiEanto s
def | ect i ngnflewd CRfvaptaddsoBssduiated wil widhd exst Bngupisortivesubstratenai sobdé a
plurality of mrror units, co-ordinated with the  casi EgDOljni Qreth'é‘ﬁ%'é e
t el ephonetelephone printed circuit board, that is capable of carrying an
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 Iight pulse deflecting devices to

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



Anot her technical problemresides in the ability to realise the
significance of and the advantages associated with allowi ng said |ight

pul se defweaBiossgozlevi ces to consist of four mrror unitsPCHlSER/ea) r
mrror surfaces orientated at 45 degrées in WO 03/038592 PCT/ SEQ2/ 02000 7
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sai d di spiayopit. Another technical problemresides in the ability to
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pul se emtt]| uni o N S BYARcToNIAL i@0 nent s
hecossaryih 180V iTiaesS Hisptie il AUSFRB LETIHE s Biiths A BRINED,
at t achnengaid dight pake reteiviig soitpteebe ariemitatgd dh reseectivbi lowst &k papestiveni t .
Anot her technical problemresides . in the ability to realise the .

si gnilf i caRlemas, with raviyal RerPRadisa e e w%f%gisé?ﬁ‘%?gb‘%ﬁ"é"e@aﬁaé‘! of
said i Q%V&UJ)ISgdgﬁlfnlsqﬁé{ Bﬂle/ éﬁﬁpflf%%?é@snﬂwé HpndidiGRAchddBrPRIth irégisedtfioa
recess in a casing part In the“formof a replaceable Iid, where said rim
and sai d gaighdigpldy anmig. co-act with a transparent protective neans, such as

2i ggai: ;t de&t'\%théap B—;tﬂ Spea?tprggleﬁweFets?ciiens %O{I]%i 5li)iﬁtryl/sto\’\r@a%ﬁsee the lsféhﬁ'lcia%e%tf
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 vinternal computing circuits, as

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



30 receiving units and their associated pulse receiving circuits al so

I ndi cate the absence of |ight pul ses, another technical problemresides in
the abiliwgp owo3ssenl i se the significance of and the advantagsgolréeao ar e

af forded by adapting the calcu- lating§ unit to interpret this information,

with the aid of internal conputi ng circuits, as neani nﬁ t hat the jn]iended
geogr aphibeavegosutéropoiptsatépreseriahive @&saif PYlseracsiing §roty ajlgdigate

PCT/ SE02/ 02000 8 bet ween ter points representative of said pul se

recei vi néh%?gﬁ?ﬁ(iesoﬁgiﬁpyﬁ%g(‘:ate t he absence of |ight pulses. In respect

of certain comebdpevhordeetin sontitions iwherefa phablityt afrahgledi@ndesideelated ght
pul se receiving units and associated, pul se receiving circuits indicate, at
the 5 sdight pulse, recaiving yelte @ngrassaginied AW ,re%\ggaé:tlrcyé%mﬂsl%%tp, 8@%‘? em
resides in th bi.| i ljit SLABINE $8eHificAfpreBrn hesidey antrges
af f orded eaﬁg] t’iﬂh%tat%ﬁéﬂcé:gﬁ?é'gﬁgppﬁgshﬁ?gh%gq| nt ecr:egrperta this ilnf ormation,
wi th the apilly @ réaliser thel signifipabca@f anidr thei adyantagercafividgd: byadanting diended

hical position shall b i dered to.. be | :
oi nt o r GRUERER NG doo ferrel Bl dalorgeaPy; AunoeL R of ingThal EompHhed
the absenaeyl dd Glébnfiy 8% indHERRId GecdiapArbl positbr shakbiedemsidered ¢o

ability to realise thesignificance o and the advant ages afforded ht%
al | owi ng keaiodatedghetweensmitenpointsitepieseniative ptsaig ulsefeceiVing ccd

medi um of, assocj at ed pul se.generating circuits, either sequentially or in
choséh pdgéﬁpﬁt%n@ei%S&RB%’EB@@WH‘%% order, and by allowing the is

cor r espondi ngyAdteét tRMhil Protstem Reidey instharabilithedreplides the sigaificange of
circuits to be also activated in said predeterm necll order.. rthe

. L el r. Af E)
t echni calanst ¢he advastsgessafferdedle bypallawing said dight Rulse enattiyig PP@%H‘Be Bf

and t he adyan es af for : ' u It ek gt ting
units to 2@ W{e%qitéﬁ?u%ltgggn%ﬁm?ﬁ ?\Q/g?cgat%\lc}epagbcﬁggérnétl'{l 9%'%{?35‘? Igfr?,r and
by adapt i gy eAfaRPofiMBhesdr pbsitions $ie ar predetérminedordarpahd ycallowingdhevi a
its pulse receiving circuit, so as to_receiye, expected |jght. é)ul Sﬁf during
sai d1&hoseairaspendingr kghtopulae decainanmpits aad| Hgin RYSS (TRSEVEIN SFCWiEc® PPng

| i ght pul

oot S8R SIS ARl hedbhREe, o 1 SPeenee ! o Pl ses
si gni fi cance AfurtRsr @oHnichepatantregiees ar tive dbiiitbto wedlipe ithe signiiaangeiafy of
[ ght_pul aad g edvargaans AMemechy Adeamed PUHBEL T EYee SEE s bl e

duration, .09 4Ry pARRddHaebOfvdly Her BUHRRehafifié \durdtion, 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

ch'osen 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.



units so that said units will be active, via pulse receiving circuits,
during said chosen tinme duration for receiving expected |ight pulses and
t her ewi t weloBo3853D regi stration of occurring |ight pul sespPaméiEoroswmmdowed
l'i ght pul ses or the absence of |ight9pulses. WO 03/038592 PCT/ SEO2/ 02000
9 Solution The present invention takes as its starting point the known
technol o@aluticn it is described above, and is based on a touch screen

arrangemnent, ich_iLs byl I - Ho\vEL t &5 it d
which is ada%@P@géﬁyﬂ%ﬁtﬁ?@%kgﬁeagﬁf\oszéetagf?@ pa{ﬁgﬂtﬂt%g{ or seet% Hgﬁigb?’néc\%lrtpor at ed
in the appacAbas abbld dMmbisahabeaf ormakowsinscieeplaangement, which i beilf on ent i on
of solving one or nore of the aforesai d I%chniggrletﬁarf)bl ens

di rect | y restsnenia SUPBPHEYSo USRS an SWB!C s &t 898k Oﬁv%ﬁ.f‘?%i[?elﬁ%gggg% t he
2 I PR R DA e et g

fields, said arrangenent
conpri si ngita nunber of light pulse emtting units together with a nunber

of oppositely |located |jght _pul se receivin |t ' | : in
cdger ol at ed Wi fhe Tipelngt S e e B marpor e JueSRiaeiftERLARbRRE T
em tting wWpid§ JREHRER et Blcphfe! dfpiratin! srasets ethesnvémtidry prapesesitbeigh a
short distance over” the upper surface of a display unit, vi awgssom at ed

pul se geneseaof ag arfangsinent, sansfrugied in principde i peseidansy WthyWaghit Usedich as
rows and cplumms of .geographi . ' : I

numb&t s aﬁ{ﬂf BPPOéS&V\@ﬂB%%?%Qeé@Q%H@%&%ﬁ%ﬁéﬁ?%‘%ﬁ%@r E'gméﬁghﬁ{nb.%{ s are
adapt ed tgF ligBEBLNE drhiiiiig Bits Riyetastugith A-nudberl dfyoppasitelgdodated lightpyee se
receiving circuits and pul se emtting circui tds are ¢o- ordinated arc]\%j
connect edeceivingcuanitayisaid woitoPotddhRing eAgetaiate %@‘%‘ﬁ?@'ﬁyé&nﬁﬁg sgifl moRile

I ncl ude C"%l%?\l,"‘lé’ﬁ%i ng circuits, that function to evaluate a position

r epr esent f the geographical position on the upper surface of the
di splay unit Thelighi pgkk emitting smith are adepted dotsend lighdmulsesy sequendially

shadowed by a 25 pointer, such as the fron surff ac art nf a userc'i hunb,
dependi ngheergma siwst distnceopveyn eo'i‘pﬁ’ﬁfr%“%ieo? o rﬁﬁ?@a\_‘)r“i gnf’ Bt 39 |63ﬁ{j
Db CoBR MR SRS (BRACELRACS pRring o i eltess eusha
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 thljmb, 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.



By way of proposed enbodinents, that lie wthin the scope of the present
30 invention, it is particularly proposed that said |ight pulse emtting
uni ts andweaBm3ssbi ght pul se receiving units are orient at edCadipaze0vo sai d
display unit, with the light pulse ewitting and |ight pul se receiving

directions being at right angles, or at |east eneral | y.at right angles,
to a planar égeprepasedde the uspeofd QHFWN%T‘W %@ﬁ%gé@'@dﬁﬁ‘%?% 2000
10 Al so proposed is the.u L O tfREtid¥EId ces,
such  as 2aBt deviches Mt Glertalfihple B the Mo Lok A L At

that funghi88 rhGtualyirerssetingllight pulses o qiasspdraligitagrass die uppeasyiaes al | el
across the upper surface of the display unit. 5 By way of proposed
enbodi neef ¢he digplayi Wity t hin the scope of the inventive concept, it is also

proposed t ha%;f‘\ugggkﬁ?@o}sg%@ %@%ntsﬂr@@m&wmmﬁ 9k gcopier ellibe inkeativk or

printeed circul e tel ephone unit. In addition to carrying
t he di sploayicepi, tit ist Aisospropbsed ¢hatsa suppodivemubstrets isaceyprised #f13 gieulpul se
emtting and |ight pulse.receiVi units. ht pul se emtting units

and the Ihogd Oﬁﬁf'g@dr@fféﬁit\;?‘??ﬁdL?ﬁﬂ?esmé’rbgeé%lfl?agérggyh@gto sai d pul se

generating cijf Gdigitrdbcaflifg i SRplREehiYithe stbsirdid i alse addpteal dcaron t he
supportive sd@galtalrdgtﬁ)e, bcf/é@)n ecti nglfympres or the Iike. Each of the |ight

pul se defdaid tigitgpules eoralingeanddight pulse receivindodnit$ni t, or a nirror portion,

carried by t casi,ng to pr.ovide. ' ; T. | _pul se
def | &kt i n)g; de ec@@“ré%%@ﬁﬂﬁ‘"@e“ﬂ%r%@# Efﬁ%ﬁ&@%tﬂg?? éé\;glhﬁitsrﬁtgr%s% aceguo?
casi ng- Capgitdall plRk GeHdrateg cREuirNaRd edicapuldd rdegvingiicuits eosoridorated  t he

direction of propagation of the light pulses em tt,(ad by said light pulse
eni tti ng onuthiet supportiveisulsirate] byyeennratieg WIERSPAEJkEni ts. The Iight pul se
defl ecting devices . ' g%% | Oirtct @migl

t hr ee- si ded 2%%&} Pgﬁggﬁbfgaﬁgﬁésf@ﬁﬂgtdé e @??cﬁﬁ?p@%a?d orr prilntc:arda
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mut el | per B B BB S e e B e P o and
col umms  t{nat dirsdtivnsdfi rophyatiore ekthe light medgesneiinittpddbyrsaid light pilss eavitiing
oi spl ay uSrlﬂ%s' 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 telephone unit or set. .
The light pulse emitting units and the light pulse receiving units are orientated
25 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 fastenéd, edge-orientated, along the

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



It is also proposed that the circuit board or printed circuit board that

i ncludes, inter al, display units, light pulse emtting units, |ight pul se
recei vi ngworsnsgsoand 30 fixed conponents, necessary to Cc&CTYSE020200(he
normal functions of the nobile tel ephdne unit, is adapted to enable it to
be fastened to or against part of the casing of the nobile tel ePh e unit.
The | i ghtvithudise stipbbringi adralespiacent pratectivet dendge, é@@'éﬁér?éﬂ@gtcee Q%Fsiﬁlg t he
raised ri of a replaceable lid or cover, said rins, or parts of said
rins, cosgé?‘i ng WO 03/038592 PCT/ SEQ2/ 02000 11 with and supporting a

transparent gr Rt 8RL PRoptRedCh atdbftiange awith athiel mventlglh ahat cohditions| arei s
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respect con I'oNs where a ality of angled and side-related Iight
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consi der at ed at one pol nt or between is pol nts rg'[‘)resencg ﬁl ve
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ul ses. I s al e} are
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or posit 'g%gfla SREACHALAROY shall be Esrsitdret noniss! louzded ,attdme p-nt esﬂnehdeelg
pul se receiving circuits shall also be 20 cap able of. ‘Sﬁa i vated in

the sanme guintdeepresentativerdieeid kgipinuise raceivirg W‘&‘ﬁit i Ft"’\ Snﬁ"ﬁloﬂcs nay
be adaptﬁ hi: @onsecut ively emt |ight pulses with the aid of said pul se
generat i @ PPEEPt s over a chosen tine duration, wherein one si ngl e i ght

pul se recei viing a18b rogosutpipiae hieh sxid dight palsedamuttmg enits are amwad:eqaan@d
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occur ri ngpssogiated pHises0alfiAiing sieiHisd elth%ﬁe%{ﬂ’g@ﬂy SF PPﬁ'ﬁ%Qﬁg éﬁl‘?& 'ﬁé)lylm i ght

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 single 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 pulse 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 pulse 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.



pul ses to be registered through the nedium of an associ ated pul se receiving
circuit. Aplurality of light pulse receiving units nay be adapted to

recei ve Iwohs/o3gsat ses emitted fromone single |ight pulsePemiSEDI/oRHOUNI t
consecutively during a 30 chosen ting period, wherein each of the |ight
pul se receiving units is adapted to be activated, via associated pul se

recei vi ng\dqg,ﬁ@gbgs to receive |i ght puI ses during said chosen tine period
and therew ow occurring i
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unit, al so hat .t C e d al
parti cul grel WOpR eﬁ' ?fi@?%t tp\%qc%él %%Fé:l % (gn%ragy %ﬁ%@g& t%ﬁol%t‘;lgﬁgntganl Ated
power i nmwthat'\méetogaﬁ tSceaBrachi théfedyi e givenoa ptmﬂmﬂarﬂwﬂﬂn Ilesig, ewith low
eval uation of a smal chosen, surface sectlon of a small display surface

wi t hiot he ememwcomwmumhan@arlmteéﬂ PPUEEINBHL.a t hunb, said surface part
covering a S“ﬁér%cﬁaﬁ%ﬁfa'rl?/n tﬁé}%v&“clﬁﬁthékéﬁg)%agﬁle charsemlbatifosen shaliace

section. 15 -==--EC oo cteristic features of the
present 'dhb@éh ls@ﬁa@é@se@:ﬁbn fofrat émarll dhépskay shdace withi therajd aif dbe éropt stiface

Caiml., --------------- ef 20
A embodiaasher athmBsEAd B Pl CAHRII Al IS SR LA Tk Eee ., st i c
features tﬁér‘?pwhql cEHo% '%Lhrfar&%esrétcheﬁ wi |l now be described in nore detail by

way of reference to the acconpanyi ng draw ngs, in which;
Figure 1 is an expl oded perspect4-ve—v+ew0f a-touch screen constructed in

accordan C’Iehewptnrl}latr{/] ® HamaSahtl (g 3F G e rARLLRid P LR 48 FortPlin 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 reference to the accompanying drawings, in which;
Figure 1 is an exploded perspective 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 -1l 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



25 Figure 2 illustrates in side view and in a section, taken on the |ine
[1-11 in Figure 1, a nobile tel ephone set and a touch screen assenbly;
Figure 3 weo0a/03s8581ion view, according to Figure 2, and sh®as/SEone00mw
pointer resting on the upper surfacel3of a display unit for shadow ng a
light pulse; Figure 4 illustrates an exanple of pulse-form activation of
the |i ghtposiiiosed teorestian anguiare seelian of e Oﬁ%@g}' HNHy ﬁ?ﬂdnﬁéc*d@b&,""?ﬁ'r ough
the medi um I rati b¥} Ag- circuits belonging to
sai d uni tpgn%h%@%ﬁgapﬁﬁ@gyrﬂépﬁggﬁgg?rwFggv‘le[)f?&ﬁ mobi | e t el ephone set that
uses a touch Figare6ris ianscienatitaview ofid plarnae displaye nnit whienis siounsedstiows a
narrow poi nter WO 03/ 038592 PCT/ SE02/.02000, 13 positioned.to res: a
surface SeBHMBET O |'9HEPH|S§p¢"&&'r'?H1?P,% ‘@i\ d)uéseecf?_ V'E%W@g-d'%%% | n'g 'ﬁ_bta _
graphi c ool dH%\?eé,%mﬁifcﬂté“%véTMH@ﬁfed' ééé%ﬂépaw Boift iiS showhMengive ca vi ew
of a planar’ display uni't Ich I's surrounded by a nhumber of |ight pulse
eni tti ng prodolncst pyulse shadewainthegbsance oflightasdses in respeet-of twa mgytwally
co-ordi nates, i.n vvhhch a well-defi neﬂ geographic point is shown to give a
pr onounc RETRENdiEUlaR igl PYse [eREMBILREE of 1 i ght pul ses in respect of two

nutual |y  peipeafl gullgdtrdteghin Swbsaini@mahviiigh unidrge dridydiffes@ gelograghiat es
an enbodi nent Tn which a |arge and diffuse geographi c  poi nt_creatézeg
10 at

r .
pul se shautini Greatest a [pedest shavng fqrat lpastswor ighinuiseyreasiviag gpjte ffigh
right angl.es,and in [£S..:.Flgure 8 illustrates an alternative enbodi nent
for &al agg&goﬁ}%al&ﬁadrlzs, position valid for a geographic point; Figure
9 illustrat esFigups & lliusthtepah it@rhativeoémbbdimentnior pveduatingi a geegraphiei gur e
6 for activating a "key" or "button"; and 15 Figure 10 illustrates a
further prestionwalidesa geaaraphisPoifMe principles indicated in Figure 6 for

rther _ PRISPOIMe pr i nci pl es i ndi cat e
Funct ron, - DedaPLt SoftsfiteRihaRiod crBficated] dthe Brieg idoctl WPERAEe | oo

out i niti@kdradthatingya “key’eorcbatien”;tamnduse in the fol | owing description of
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il lustrating®the 'Tnventive concept ‘nore clearly.
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 thg intention of illustrating the
inventive concept more clearly. N

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. ..



25 However, it will be noted that the expressions chosen here shall not be
seen as limted solely to the chosen terns used in the description, but

that eachwoesisssehosen shall be interpreted as al so incl ugcmgEat/d200echni cal
equi valents that function in the san® or at |east essentially the sane way

so as to achieve th entiall '
Cechni cal ol Thgs. Figoreh g poersoniys pmdad ey A g BobRolt “eRamn ment
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general | e signi roperties of the enbodi ment described in nore
detai | beheasupiOrids GRSt Ql/aBKEIRY otheothingst Thus, Figure 1 is a
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display unit 3. 10 Although not shown, the "substrate" 2 may include edges
t hat ba_rereaf![ﬁldefsﬂdﬁﬁ ofesaid disipkay it 8- 3, in the formof a known LCD unit. It
I S obvi ous I ji G b ot ARFNEgd [
i mpl Yhent ed Q@chgf’gﬁ\}&%?%h?ﬁ’ﬁ {uhsrée Sg Qﬁ%l‘\%szorﬁs gf urmsé% égllﬁiggrtllta%]phalﬁgééu Jgrgnmt ting
32: ':S g @{Eﬁﬁpl? Q@ﬁtl:i,ehzzhé furat efta koeown &CR ahitrms of |ight pul se receiving
. a , ! . .

respect to tie RS GRS dAs FINARIGE | Indie IRTose T BNRECT dtr

romthe. ] fdif3d § | | ingt h
touch s EBITERER ST Wt RS of R b B B R e B o he.
di spl ay wmidt oppovitdlp lacatedbeowsforl colbmnsulod dighibipulsegegaiving ynitg: 5 with

orientated at 20 right | es. d nb ' i Vi '

O o e ateteued ity 2P B Sl whh bR B e Bl

surroundi oSk fhclibae! @y unit 3 resting on the substrate 2. For the sake
Y,

of sinplici requisite devices and connections to the substrate 2, and
requisite furtwilobs uhdersdlood, frgmtthe folewingidesgripion ok Higwiustatad erabedinot

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 simplicity, 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,
43'. 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 preseﬁting a number of graphic

symbols in a known manner.



25 shown. The units 4, 4' that emt pairs of nutually intersecting |ight
pul ses are adapted to emt short IR |ight pul ses through the nmedi um of

pul se- gerwpaBiosR¥ori rcuits 4a, 4a'. One such IR Iight pul PeTISE02/€06r enced
40 in Figure 2, where it is shown oriSentated at a very small distance over
t he upper surface 3a of the display unit 3. 30 Figure 2 shows three |ight
pul se paths 40thetillustrateszembodimanjhthisgraphic disRiayoe chosap o SPMPILMID 4 he
light pulse path 40 will be .desgr] ' foll ow ng description. The
upper suchqe ngé?”é'h%ﬁ/\gf‘ n}?ﬁ@éﬁ@ﬂﬁé‘*‘%ﬁ%?@éﬁﬁ ng a nunber of graphic

synbol s in aAfpeygh RBBE! grabicOSyrABERIarePEROWRNR/ 6aRKIst ofl Bidits (Figure 9)
illustrated enbodi nment, t%}'

I's graphic display i.s chosen to co w.t.h a
chosen nementsted inpvs @andeobympnen Hppeasa ok .'ﬁﬁtfﬂﬁgﬁchﬁg@gﬁgﬁﬁwm ke
synbol s are,_shown ORS| « Chl 0 | N jpen ' Vo and
col urhs iur?dfaﬁ%()g%s:‘ég’b% ?%é%&l ?I{]J'tst%r g‘{ 1&@9 gﬁ%ng Ifer%rm_,C[?’tdr% ¢|§a|?ﬁ %g bgugunder st ood
that a digigsewt aniumBer of btreerfsymbals, anch.@GB digits/leiters bwosdsisIentencqs 86ent a

nunber of other synbols, suc s digits/letters, wo sent ences or
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via the cont rom co-ordi nated pul se generating circuits 4a, 4a', 15
said col wnerat.ated pul se emtting units 4 being referenced 41, 4J, 4K ....

T wh & AAmERpuReR iU 4,4 B YELTEE0E GiaNERTadaliopats D

each cir Cﬁh& light p@dasVRItHCc RS frohe cowrdipatedplise generativigt citpeiitp dies 8,
correspondi i ght pulses that are received | i ght

pul sesr epﬂéig%o)g.l?m;n?gbltﬂﬂgpgfs,e qnigirtg)up@%be&rﬂg }5"5%3’10{%’2%' %airélgzplo%g)%gnal
cal oul at 1 WG TR relPrdaflt iy e ten Rieb8a TG AR LYIE B0y of the
row ori ent at efihgiPulse Addiving 4irbuit agdahand of laekrumimikind snd @acht@ecuiinist s 41
toasin gdgpqgcsjetg goefndeerrateagt(ilr’rer?’tt palrs]gssoall’rr\?ol aigrée;’)ulggg r]cotrrrc]a%ponding 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 pulse 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



oppositely located pul se receiving circuits 5a' and 5a. 25 This neans that
when the calculating unit 6 activates a light pulse emtting unit 4P
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I ndi cates a |ight se deficienc ' ' ice .t ' 5 C
and 5P acrshal AR P RGEOK PRE T dIs PRTER § Rircreba e o IRl o 3.
section . 15 The calculating unit 6 includes a further calculating

circuit 6b that keeps an account of the activation of and the sequence
assi gned to rHEepeakulatingi umitiBtischidesianfurthes calcuwatinghsirewiheb Jbatkeepsan

i e a1 dccputltheadiauBh of Sridhe BAledis AR espBBOL Guh e
o e e oy b
Ol Dant | isstlimngatitod Mitar - B8dZhS ToWstadEA'D B 4 BLseperiia,
within t hgril e?rllilsgl%—e epteinzlneants IacQ,lti\?eition 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 presence of a light pulse wifc:h‘in its time slot but fails to do
so, it is possible to evaluate a position that is repfésentative 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 4F 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 pulse receiving units, éuch as the unit 5P, shall be

orientated adjacent said display unit 3, with the directions of respective light pulses
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d
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supporti Yy~ cons e tel ephone circuit board 2
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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), ééid 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
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carrying, infer 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 7", 8”, and the light puise 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 peynvcil, pen or the tip of an index
finger, is brought to a position (P1) corresponding fa’a position P1 on the display
unit 3, in accordance with Figure 6, and that light pulses 40a emitted by the light
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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 units, for instance units 5'B, 5'C, 5D
and 5'E, and four light pulse receiving units 5Q, 5P, 50 and 5N active against
opposing light pulse emitting units 4'G, 4'F, 4E, 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 5B, 5E 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.



has been allocated a first display surface section 31, represented by the
keypad of the nobile tel ephone apparatus T with its rows and col unms of
keys or bwDtoansss92 and a second di splay surface section 32PCT&SEpEe00t ed by
the presentation surface of said nobi0l e tel ephone apparatus T. 20 Thus,
the possibility of co-ordinating both the first, dig{gsla_ S| rgace ecfi n 31
and the seconBigure glsowssapuisseplae@ppdaatie tqithe fimes ea%ﬁt“gh' oQ QI'LH ay

unit 3 lies wthi n i ' hth
thi s respeired b Ha BERLEReRio sl SRER pRE o Mo Bamt Il METon
such as asfagiidafil - presenting surface section 12', may be diffuse 25 and
cover two or nore |light pulse receiving unit f.oF1 inlstanc. .-uni'ﬁﬁ ﬁpg 5 C,
5D and 5'E, Af@ resyft qfitisioyieg §Té“?té'ﬁ%?‘9xﬂcﬁg°fah?tl'9 Epyisg eMIERO e 8 i ve
agai ngt | Day g i i tsleh ' $hortt pBriod ' dP tinsl abld, 4L,
aM 4§I re%@%tﬁi g'%éj'l 3&%%#@ a\?maB%(#EeéétgdisPééséﬁ){ én maypal so be obtai ned
even t hougithim an aflocated timreeslet.ver s i ndi cate the absence of |ight pul se

lated signal h Wi t i i 0 ' ! hi
case. “the cai Buriapithe Srtrae st r-aT: b whidn SHERCRIFE s Suchas 1®
present Cage hig UM éétué%d,ﬁh'e%%%tﬁugnﬁhﬁﬁrmwaﬂiyanvasslmctdn@d autbeof a

calcula- ting circuit 6¢c, and therewm th deliver a clearer evaluation of the
posi ti on RiceiviagtdiesuituhaPs veirethen aindotsadight pulsenhae cRATRABESIVED P 1Y spot

Ki in Fi. 7 03/0 P / ' |
1 42, b el B TR P i e
pl an bei ng adgphR@idtelysaust REkals DMthé cedohereai ba ieensiay, tedight ghise

strength. As a result "of this pulse structure,&;&a@(z[h%ﬁf t he tbi qht pul se

emtting emittinggindihl sonesrned is extingyishassaidbe; me it eitlat ed solely

o S0 oo et oS40 oSS 8 8 sy

e
short tine sl e emtting unit, such as the
unit 4L, kSmpekaim @ﬁbrebbiﬁgcﬁllecmlt@iéiWQoﬂ sath Gfabeecselacted, lightapulse snsitingt ed
pul se receiving circuit 5aP, whether or not a |light pulse has been

recei Med owmitad, ao oppositely |l ocated receiver 5P. The time point for said

SE e hea AT BRUF el o PP € B oln Sl e eraset v
ext i ngui shgdonditione whereofwa drimeres bide-reated tiight Piudseurdreides uniat5Q@adPbe
caused fr%rg’aréila\li eanrgd la{s rc])tciaéa1 r?uﬁsés ulpe%reﬁlsmsge%irctﬂl)(ts indicate simultaneously the
absence of light pulses, the calculating unit 6 functions, with the aid of internal
20 calculating circuits, such as circuit 6¢, 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 receiving 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 t0 - 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 (i1) for the unit 5P, and
30 that an idling time t1 - t3 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.



tenporarily increasing the intensity of each of the selected |ight pulse
emtting 15 units 4, 4'. Thus, as wll be seen fromFigure 6 in

conbi nat w0 03/08859Fi gure 7, in respect of conditions wher @CHSE0LO2000r €
side-related |ight pulse receiving uifits 5Q 5P, 50, 5N and associ at ed

pul se receiving circuits indicate sinmultaneously the _absence Bf ?sght
pul ses, the dalitbuhetntegtiomof savingeeeranhs, lower idlingdine dregliensy &P qde) san

calculatin ircuits, suc . Chi CUJ ' I ol B et r Bbon to
nmean t hat b?ﬁ@OS%?B‘i&’é‘@ %@%gﬁg’p)llﬁlré%etdpgglr?'ﬁ gqné Egiﬁéﬁgﬁ lsbtge\rbg‘(a)lpfgtiin ged;%%lb o be
| ocat ed bghjng e abiifitedQiand Sircwit 62 0inicsbrddncehwitintiet Figuobdipulseppiant s, t hat

are representative via said__correspondi n\g g | se recei \{Ié\% fi rcui%%t. hus,
Fi gure 4 showkhe light pulsa eMiffing poits are ACHiY4t é ViR; 559G1ated PSS ATYEE B er

25 only a_.short,ti | . sEfeclvel? egitionedddr r ent
hi ghe? thgﬁcu%ﬁé’vﬁ’hgéa&%ﬂgé@gume%? Oh%%@'gl\/t%o&ge% i%fngr%’gi ntC t 2,? p{%h%i ch may be
adapted tg &errhived draer tamethet teredposdinglighd pulserdetesting wnits A $o ca8Rown

in Figure is that the em ssi tinme . or tine slot tQ — ti for the unit 4L
begi ng (t8lpodig @ﬁtmﬁ%@f%ﬁﬂépf%%q%w@gtoéﬁew@e i%rr?”ﬁ?u?é’ %?1) for the unit

5P, and 30t I bRutality oft ijyHt puirRUSEttih® uhRgsefarehoed 4d, 4K
activation Of@kri%é@ﬁ%g& {B?U4Kyvm' t% nﬁbi ts tine gs)l ot, where after the

uni t 5Q i and diedrabdapteddoiseatidight Pulses shvsingbehesen tmeruratien and dWiRg: o

th it 5R l. Ml it . - .uni : i

| FilBur erarpopy e R 5-BaE et ekBhl s IS 1S iR Sifls d8apda0Te

ener gy, aph opglafedl i'h”tﬂihst |ie|'§Bef:£ *BUSNEY alléW anticiatedor ekpecteddight potsesrioy one
us el

unit, 4L, ed. Wen t ght pulse is broken, the displa uni t i s

act i vat edbeiraceived duting seit] choseadine dawaliorpad Within ﬁ'@d'?fée g'otﬁnaé‘é* %95‘?1'. The
Li aht I it Cr . L At :

5 ai'rcui t Bgeatonsoblytib agpT hisBS AR RN gt TR Bhe R8s T0)

posi tionegy bAabi@ the aphibsichesititer of antotehdiffuse peintpaucmgs IthgpoiguP e
detecting units 5, can also be activated in said predeterm ned order,
vi a tiie ctobeievalugéed.5a' . Figure 8 shows that a plurality of |ight pulse

S LN unt t bR R S it i oyBUd i o Bifamy R gt aIse tegeilinghinitl ses

during a chos urati oh an uring respective tine slots, and
that onlyspnad,igmtond ise atiapiedtongceivetcoiRecstiveliagusng Bochnseadime slusa i n

Fecei ved: Sani agu O JokhPLSRE SR Bh e It oM s Pk TG pliseng
there- 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 more 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



with allow occurring light pulses and shadowed |ight pul ses to be

regi stered so as to enable the geographical position of a nore diffuse

poi nt, suwboaw3sshe point Pl, is to be evaluated. Al thouglRCasEIBOMN, it iS
obvious that a plurality of light pulZ2e receiving units 5P, 5Q 5R could
be adapted to recei ve consecutively during a chosen tine d f - tion a

pl ur al i t \6'Of -8’EgHt Gpahd dbakthiet caleulating icireuit Betfuneticns %$$P5 '%htabq \?@hf’r pul se

e e pans " . _ . |
Cocei vi agani@) ot baRincadett i this kb br3fiaRowkdTiopt BikeBy o2
during said qnwsrreéﬂ;éahphgruaé HOMshowthah e siitface bechorootiner thumbl 9 will
Poal | ot | Shadowingsoiwni-Telsged SaEs 59, SR ANFLoaraspiseaS ol relaed DAIE AP 1> ©
n k n n t oo i i 1 . i i 'l t h
or bt SRt BB AR S B R B € Bemet e ablariohic paton e

act i vat i ayqb) Aastbleen dotyated, foomtthe datlermof skadawedlighinstises: nobi | e

t el ephone function. In this casg, the displ uni i: | e rface
3a i s actuat edhepipvantionpag @egggtspglﬂeq)wtﬁ{g?%ﬁm%{ooge%@&3@%’?1“5ﬁ§ﬁ%‘ﬁ§§t he

t hunb suriﬁqﬁglﬁp&t‘ daces 30 inwards towards the pal mof the user's hand,
said surface therewith covering a l|arge part of the surface sect icgn_ of the
upper sur f aceTiapulbe tethrique gnablesrmtinoer or weeker sigpaisttadesgeneiaieswithi on

a1 soli he Pvainaras calrrS o WEPSacaD bEIAEE ARy s timpteh and ger? 7
and t hat 8(%6}?‘:1'{;1:6' %{ga%ﬂ)@a t6ishedial affbiéntisiicupstaricesestictbbs sanlighe dradarkish

button ( een actuated, fromthis pattern of shadowed I|i ght
pul ses. Isurtdurglimgspect, Figure 10 shows that the surface section of the

thunb 90 will_ shadow the.col - I. t I 4S8 ; ; h
ow el at ed Resas e Bt RLE, fie P 4 anPigniBa Mlftingla dike At Ne
adapt ed t g5 qaphticn) tMbss unktytdmm berovetiended)fohdigtisrdighddoieasities witlontt he

pattern of shadowed |ight pulses. The invention has been described with
r ef engncebeiogsiestioyedshort |ight pulses in the IR range. The pul se

2 d of ' cal o EiCRge Ao Eh SR e R o e pover
out put t ojt he saRAPtRS obficalnsssitidniagr s tetitat ds mueamretdes pressiieasquiigmeght or
darkish 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/close” function.
The proposed technique 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¢c 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.



surroundi ngs. Because the light pulse emtting units 4, 4' are ignited
during a tine slot of short duration, these units can be overl oaded for
hi gher | iwbtosjosisensiti es without 15 being destroyed. |n Prog/sScazeoef a

touch screen 1, constructed in accord®¥nce with the invention, it is solely
t he opti cal p05|t| oning Pl that is neasured (nq resskl qw[) gje 25
t hereby enablAswyilhibw ensient from Rigure nBrianigdignoh BB%" ggesved e

S e i SSRGS M, e

determn on'o one function. For
exanpl e, é&]ﬁudé‘r@a‘wh&%dmmk@@ imdvisdegarda di rect| on from right to left, so

as to activate the "finish/close" functio o) t,echni_gue vi des
absol ute p03|ThQ)rﬁ>i0ﬁ@|0nT|ﬁ1 SJS(S’@\HVQF'efﬁOm %@E d‘ﬁ]'tts)sét 80‘?%8°ﬁm4'85t 5 By

settl S §sti mat ed as t he neasured position
P1, e RLLE% ggﬁ{ e rea i}A\ﬁdam;%led with a small displ a%@grestricted

to sal d surf‘ame)ns aﬂeqorbmaanmbarﬁmgMdhad@wmfchuttﬂma@)dmﬁi@ @ pares-
required over theg?‘ﬁ ﬁ @é‘ uni,t there can be used a conventional plastic
cover t haPORGing heidty shgh@e@rtiva&d: at ched. 30 The calculating unit 6¢ need

not necessari d o (- shéw € tiRatapBtdrentatior bEpesition &1, can de of
the thunb 90. t%ﬁgr@ﬁg&%ﬁ%l? FE%?Sré be convenient to allow tﬁ out er npst edge

or outer rmeﬂerradmisbpfasnbdamwgarﬂmi ther foxceelatedt unjts B b’ He%ﬁfl thgpco 592
PCT/ SE02/ 0 00 evi om Figure 9, orientation of the
posi tiPon arP ﬁrﬁgad%a{%§%ﬂ@%h@ B and 5' H indicating |ight

pul ses, Wﬂef eJPM.st&#\ y@l.ﬁteéprEté‘eaBy lBife calelBitiag et 6d1es meanihg kiedtytherkeyhors
regard. The position Pl is derived fromthe fact. that the unit 50 does not

i ndi cate betton g@\btlopaﬂGdem apen arigd@ heightshall ba\aelbi@edo. This is interpreted
as meani ng tha é? @@QB@% LRB B e?zcé"%ﬁfi{BHt e@w@@ﬁra?ﬁlnalaﬁv@'bf&eréﬁicght

shal | be acti ndrngl'y, | gure that the orientation

of positigR dBﬂlVé%thtbewhdrﬁlleltm medtiby stte provides acjughhaulsel‘fEequ@my of abeut
units 5D - 5 H and the colum- 10 related units 38 5R and 5Q are
ext i ngui sneHz, while thaaactive stetepravidasa Bnea $lat e cePl%i ng unit 6¢c as neaning

that the key B\rtlme 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 - 5 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.




button (6) located on a row or at a height shall be activated. The
calculating unit 6 also provides a switch between an inactive state and an
active stwDe3/03458z ein the inactive state provides a |ight ppwlSgEe2/é620equency
of about 15 10Hz, while the active s¥Mate provides a tinme slot of 5 - 20s.
Atinme 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 ?)IQ@MS“Q time of 2 - 5 sec. after an active state and in the
absence o y actuation. It will be understood that the invention is not
restricted to the afore described 20 exenplifying enbodi nents thereof, and

that nodifjcations can be de within the scope of the inventive concept
illustratdd i M M@ha%%%zsmi RGO ESENI @ %§P5§té%f§23'l5§‘??§§8 /#858(5608%4
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to send | igis (n_u% aps aeéseedtwwu@t?tcﬁmé@ﬂm)qwugm ditngice svsl aseppan) of

said display unit, either sequentially or in groups, through the 10 nedi um
of pul se genmiacet (38 <fi saidi displayhenisi aitken sedysitially ©F Kt @reupsaheoudh thesent

inro and ¢ol u [ i : rFHHébi r

corr e\g}%on-m%ﬁw@ géﬁlﬁ?%!ﬁehtwg@gi %%F%ﬁt% aigﬁfxépgérfeéucm Vi %gacbtljéglﬂ?é%(s glg;t are
adapt ed t anré®giand cot@intsdraphiciyhiirss, stichiey lesters)aninitsdrs \anaori corgrspops,
via pulse receiving circuits, wherein each of the pulse gen?r ting .
circuits #£hag GrRaPessie that splg lightaause recelying 1@@0@#%&%@48& %F? é%lr‘g‘%ﬁ“é?i ng
unit (6) i | nat ' : ei.N ' >al t] MR L

a1 ocat e B JEFE MRS Sher St MR R TR, (AR S TpBVIB Braits o
r epr esent aghereirnbathefdaegsusdigenpatting oincuits ahe the peises vedaidrg (Ga)itefis t he

di splay unit, depending on the posjitjon of one or nore |
{ d

] i ght | .
recei ¥i ng Gafinested 4p) - galcuiating i e(OasBo & &P \mt%% f?@b%"vi‘ﬁﬁers&'er} cstﬂ'c_ﬂ s
(5aP) and égpélﬁgﬁrg(%?ggq% (%mloﬁé@dnéé@m?ﬁh&'&iréﬁﬁsd?dyt‘?ﬂﬁél?ﬁﬁ?dﬂ@n%' SRlisEecs Vi ng

circuits are exp Icate e presence of a [ight pulse but fail
to do so, pdsiticwepnesarthtivengf thepgsographic pasiticrsen the Uppeopsutiace Geogfdpdi c

Do, ab A SS9 pooh s B s i Bl i B
(6d). (5P), which include associated pulse receiving circuits (5aP) and which are co-
20 ordinate orientated, wherein said pulse receiving circuits are expected to indicate
the presence of a light pulse but fail fo 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). "
25
2. A touch screen according to Claim 1, characterised in that the light pulse
emitting units (4L) and the 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
30 (3a) on the display unit (3); and in that mutually opposing light pulse deflecting

devices (7, 8) are placed close to the display unit (3).

I



25 2. A touch screen according to Caim1l, characterised in that the |ight
pulse emtting units (4L) and the light pulse receiving units (5P) are
ori ent at edoadjozssent said display unit (3) such as to senacCarsdoz/eoai ve t he
i ght pul ses (40a, 40b) in direction perpendicular to, or at |east
general |y perpendicular to, a planar surface 30 (3a), on the displ uni t
(3): and Bn t Ratoushiseseeryacepeingrty Clagnt!, sharactarisestin that sal ﬁ‘@’ég%(eifs 8)
are placed cl t Qe the. di upjt 2tdd I50HL 29N e 25
3. A toucﬁoﬁ}vp?égﬂ QECA;SCH?%%?% Qf rﬁrﬁé%hééﬁggflgrglggg% IE tcLat sai d

substr at e télephétemappaetuwf a circuit board or printed circuit board adapted
to the nobile telephone apparatus. 5 4. A touch screen according to Caim
1, characterised in that said substrate is adapted to carry said |ight

pul se s LI NG &fh doiln BELARINGPEACMIML Whidractdrbafif tha? aid! Suirate 10
said di splay unit. 5. A touch sCreen according to Claim3, characterised in
that sai dadapted foutarey said light pulsegnitiingsarh ightaiulse repeivipausiss rie@siditiany
units are connected. 3't2§' pul se generating circuits and to the pul se
recei vi ngt%P?E"M'inﬂéaé‘g/ YUYt connecting wires or corresponding means. 6.
A touch screen according to Caim2, characterised in that the |ight pulse
is deflecting device is conprised of a nunber of mirror units or h?prlljlljsneber

of mirror 5 sud¥ tateh. scTeem aceaisting &9 £daim 8c sharagferised, igithabsaid iy

characterised.in that_ said.|i.ght I 4N | I i of
four Wr r&m'ﬂmgt %'nitﬁaqmﬁigg ?@F‘r Bpggufélcaeggéé %ﬂsorgfég%}sgﬁgﬁfegtﬁgg{%égr ees in
relation tg@n@rétir?]birwt%nart@pmrpum ehdetvihg arirclite rbys mehnd bf ltonpetting
emtting units. 8. A touch screen according to Claim2, characterised in
t hat sai d wifegher gairesdondérd eansg device is conprised of at |east one
right-angled equilateral three-sided 25 and right-angled prismforned
unit. 9. A touch screen according to Claim3, characterised in that said
circuit baardA esudh soieed adooeding tboRlaima2,scharackerised dn doatrthei lightipudse t s
and conponents adapted  to carry out functions.related to the nobile

Lol epHone GRJaHAd GeViceys EMpIsest eha Ruraos GBWTeR HYLS OF & BuifpeT of mirror
char act eris%?l%cEQ. that said light pulse

7. A touch screen according to Claim 2 or 6, characterised in that said light
pulse deflecting device is comprised of four mirror units that have mirror surfaces
20 orientated at 45 degrees in relation to a light pulse propagation direction from said

light pulse emitting units.

8. A touch screen according to Claim 2, characterised in that said light pulse
deflecting device is comprised of at least one right-angled equilateral three-sided

25 and right-angled prism-formed unit.

9. A touch screen according to Claim 3, characterised in that said circuit board
or printed circuit board also includes electronic circuits and compohents adapted
to carry out functions related to the mobile telephone apparatus.

30
10. 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 columns and in mutually perpendicular orientations, wherein the distance



emtting units and said light pulse receiving units are orientated in
opposing rows and colums and in nmutually perpendi cul ar orientations,
wher ei n twe odiosgsance WO 03/ 038592 PCT/ SE02/ 02000 26 bet weem/sEar/ekoomi t s
only slightly exceeds the dinensions 2l |ocated to said display wunit. 11. A
touch screen according to Caim3, characterised in tlhat id circuit board
5 or pri miettleen said tnimanly slightlydixegeds Hae dingensiops @ 189%@2‘9 A [d,?snl?%ht

pul se emtting wunits, light pulse receiving units and fixed conponents
necessar&‘nﬂor said nobile telephone apparatus is adapted to be fastened to
a part of the tel ephone casing. 12. A touch screen according to Caim 2,

characterised in that four |ight pulse io deflecting devjces are.di sed
al ong t helfeddetarfchasareen @accprqu@rC@@na’otqwamrﬁ%P '”356* E o a%ﬁc!é't?’.%‘?@r
cover, wherei ai. ' i oJory ' B A RAfteNght tekestity
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l'i ght pul ses, the calculating unit functions to interpret this information,

with the aid of internal calculating circuits, as neaning that the intended
geogr aphital Masidh ecreshaadcdidingdnsCiémel chanssterised dn thatifRre HORPWES or
the like 20 representative of said | se recei Vir I 1S a ek uch
screéh acdaflegting deyices A, ?Qos@Ha@QEEg}P? %gggioﬁ ! 'lharé]t%o\cl\n@ﬁfdk \%g ac?gﬂ 6nrrvgmﬁe8

angl ed and sidepleliat 8f ddvaPt whiehsif EaigETAiE6@ timi to.act tvitt heitrarespsoanitat ed
pul se r ecervi ng circuits, sinultaneously indicate the absence of |ight

pul ses, tpretadivealement, isugh@sia plaghie or glasstsheht erpret this information,
with the aid of internal <calculating circuits, as neaning that the

i ntended two-di nensi onal geographical position shall be considered to be
| ocat ed bgg WegNoneh Bcfedl atberdingto Ciainederharacterised iaihat pultke casecefvi ng

circuits. 30 15. A touch screen according tq Claim1, characteri i that
sai d 15| ghtonuitiens, ienvhieh fyouaHi mgr%ﬁ@ea@dﬁ‘gt(?ﬁﬁ@g,t P\&'ﬁg? E%C?b"éri‘%tugﬁs &i‘l%'g%‘eﬂ
generating_circuits e t g al | I i Ithé OBBYende aof

pr edet er ng?‘@f'%ﬁgerpug%dqggglpwg Séefrlcg@% eg{oﬁaﬁé gﬁ%@éﬁgﬁgsi n that the

cor r espongignected | Rpt peises ithg caloutatinigs uaitfuntiiansata intatet $is infosaption,
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geographical position shall be considered to be located between points or the like

20 representative of said pulse receiving circuits.

14. A touch screen according to Claim 13, characterised in that when two or
more angled and side-related light pulse receiving units, with their associated
pulse receiving circuits, simultaneously indicate the absence of light pulses, the
25 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.

30 15. 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 detectingt circuits are also activatable in

said predetermined order and during said selected time slofs.



27 16. A touch screen according to Claim1l, characterised in that a
plurality of light pulse emtting units are adapted to send |ight pul ses
consecut iwelog/oskipt Nng a selected tinme duration and wth treTsiEd2/aosai d

pul se generating circuits; and in tha7 5 one |ight pulse receiving unit is
adapted to be activated to receive expected |light pulses during said
selected tine duration and therewith allow registration of occurring |ight

pul ses and/or the absence of l.ight pulses via i U . i Ng
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° 9 oggur?iﬁgs light pulses and/or the absence of light pulses via associated pulse

receiving circuits.

10 17. A touch screen according to Claim 1, characterised in that a plurality of light
pulse receiving units function to receive consecutively emitted light pulses from a
light pulse emitting unit during a selected time duration; and in that each of said
light pulse receiving units is adapted to be activated, via associated receiving
circuits, to receive expected light pulses during said chosen time duration and

15 therewith allow registration of occurring light pulses and/or the absence of light

pulses.




