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WO 2004/ 021158 PCT/1B2003/ 003571 1 Apparatus equi pped
with an optical keyboard and optical input device The
wonwankiee rel ates to an apparatus conpri si ng BOT/IB2003/003571
optical input device controlled by a noving object
and an optical keyboard, whi chl I nput devi ce conpri ses
at_.| east ne..opt i cal Wi | sing. a di ode
Aniagacu e SUTAPHH T REBBEN A8 bUGRI AR Dot P ng
means for converting neasuring beam radi ation
reflected by the object into an 5 electric signal,
whi ch converting neans are constituted by the
conmbi nation of a laser cavity and nmeasuring neans for
nmeasuri ng changes in operation of the | aser cavity,
which are due to interference of reflected neasuring

beam radj.at.ion re-entering the |aser cavity and.th .

opt 1 cal PRSI ANES lLAf e e gy OpfICH gl devic
conﬁ%ﬂédﬁf R L RdviEotpéct bA®aBHRAEKSybOArd! WhichkipRe Hevidcoiprises at least

optical keyboard is understood to nean a keyboard
onermpticalgensoy abitsompyising ¢ Winde dassy fox seprlying ameapying bpamgand

arranged under t 2. ' i th
corf LR g S ot YBGEP Bl G AR ko
eledAY Sigagmdwhitdreohverfing Adiratare corstnsdd hyvhe dembitiation of Elmsdr cavity

key has a portion whjch, upon pushjng the key, .noves
and| mg45UIEn B fo5 RICBHTTAS ANUTESR I RSO GRR 1atis A pich are due to
iS58 AR oA O B O RECALh e ot
waadinahis cagity dral wiixh ayel reprasentating of thegeovenient ofithy objesto be

any object that is suitable to be noved over a

transparent w ndow of the input device. The invention

is especially intended for use in small hand-hel d

apparatus, for 20 exanple a nobile phone, a cordl ess

phone, aAhanticah&eyboerhip undarstoed pemsamakeydpgidihaving movable keys

ssiSt ant r,.a renote contr f I . -
D55 S8 SPGB P ST f Py moans
to gudde BHRAbAYIONG thePos{tivat bOihe &Nl thecwi aradiafiowsensitive detector.

external sources or given.in_ by the user or _generated
Eaghykey has giporiongyiicloaiper ppshingetha key.imeyes d¥pragadiption pat within the
. ap r | i o thi
QAR A 5 B8, O ABKIERTL 8 o v
radfatio@tpathns, |ike activating 25 software prograns either

stored in the digital. processqr or available fro .
axt er nal Taomoesbisct shPERAERL: ABBERLLHSTn S HRCURy be any objec
thal Rsu 10t l'f>é‘1910§§f SWRh GrafiBAkSt AIoHEO MRS Pt deviReci al

program of such a nenu, ‘the apparatus is fFOVIded
wi th an Theinveuteoni is espeoiatly oit¢nsldd fgr use fin smyai hatd-hehdapparatus, for

user. .2004/ 021158 PCT/ |1 B2003 571 2 P eqnt. .
exaE3 e ESAIIG R008S. §SPra0RS MR DR GRad CAMPUS e i assistant
or Plertdi€ cOHMRA, foFBXUNNO & aleVy %tm@hﬁhﬁf?aiﬁtuﬁ comptibesdelt display

uses the conbi nation of a Doppler effect and so- |
panel for displaying information either received from external sources or given in by the user
or generated by a digital processor (internal microcomputer). The apparatus further comprises
a keyboard for dial entry, i.e. chose a telephone number, and other functions, like activating
software programs either stored in the digital processor or available from external sources to
which the apparatus has access. For scrolling software menus and selecting a special program

of such a menu, the apparatus is provided with an input device controlled by a finger of the

user.
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called self-mxing effect in a diode |laser. The latter
effect is the phenonenon that radiation emtted by
wo b@4@eade | aser and re-entering the | aser cavPCyIB2003/003571
i nduces a variation in the gai% of 5 the laser and
thus in the radiation emtted by the laser. In this
devi ce tpger i%t@ﬁoa\ﬁph&tloh'W@rUZV‘ 83 M oRlYscRs8 @b tRERdevice of the type
beam which has a conponent in the direction in which
memtlmed ihengisy aboive. Thos impuhdaréat. uses the hembinatesr of asDﬁm)elaeffect and so-

N L T T T e A —

emited bkhedlodd ﬂasaflaﬁa% B&eﬁﬁ?th‘éﬁlﬁéﬂ&ﬂvﬂp%dub& a Variy@ion in the gain of
because of the Doppler effect. A portion of the

the dasgx ansths mém mdia@ﬁn emittesihisthe tpsem In this deyicgithewindgeds
t
O AL 603 A R HSER ol LG R e
is teb¢ ﬂfo?ed ﬂf the tfingel ia sevedaté tagertradiatighschatieret &g dre ﬁmger gets a
aser vity interference o&radlatlont

in S
ﬁe%ea%glft%mngfrawgg hegracaCy 8 16 rEUHAR HPTRAG S YirdPRand the
fing¥: AREAsk ©8 tlﬁfDé[%?er PR AARRhiSHSF tﬁ@kéatt@x@d rrﬁﬁhtﬁ:{ri i9%ocussed on the
ar anet ers change 'due to the self- mxing
diod¢ fasertby the sarmdwbnptbmefocuseh ¢hefitleqiratioy bead on it finges Because some

i dt f 1 at.i d 15 | . :
of P i oo iicnSHidrs I U e oA S Pre B i, iy g s
cavitg $RErféreNde of rhdiatforf fakiésipladel Phis @lvek kie tovfahd@Ber®dl ch@se in the
parameters with a frequency that is equal to the

prog¢rtipepicthe astreangddbyemitted radiatinge Rapmsters, péichechangs dig to the self-
)&ﬁggf'f%g q)rré El% o()v%g YRR, LI%FI )% Drﬁittﬁg ﬂhé %(ﬁﬂ OE‘ﬁ’l(él leteL Pz{ehatlo{l and the
sdiftference ’i's e e vel oclty novenen

lasé@fthriekteld gaigeT heQ“eswlﬂoﬁlhg: térfdréncgdm eedhset batltyl is a fingimdtion of the
relative to the device w ndow. _.Thus the ve ocity of
valpgseo! dse paramsters with piregyencyitht ipgauial tojthedifisrence Between the

fre(ﬂ.lléeﬁpy SRR SLM tﬂ%@m Qhone ! @n«?ﬁ dtqﬁé &faﬁbf&ﬁ‘#acﬁﬂtlo% This difference

asuring t l'ue o par anet ers
is eqea?lScm then@lcmty bﬁ dlowamelhte)fctlaﬁ finged onant oﬁ;yctnmgctmrzdfthajm lyloaed

0 RS TR B 0ROkl Yo over i,

the @ypRREhENTF MY difsct @AEbOdetBitifed sHmeasutihg Me v df dﬁg of said
di odes) or ot her Feti;pes of radiation sources and

pargeterss ’;Sbln dheasuringethod tary bayaai¢doont by madans oéordmaefew @né simple

f, the radiation s in an
corgghrensef gfsdivd Rt e Aot g Tad of B TRORANE ! oo
and by tAg opitdaRéyosrdeyuikR@a88r Mofd DEDQ;’(Ith(Seﬁmﬂlr@ diydes) or
i n hand- hel d apparatus. Moreover the radiation sources

othgr typeseafapdigtionssopaes pyba comgsopRaing namber o6 frdizion sepgifive detectors.
Ea<§1| §Ghd fafifkioff Q&][rgé’s s géc Bﬂ?m&f& ilGh gwﬂ%ﬁ%ﬁ% Yd {Hé%pace occupied by

energy I's su teries, such teries
thesdeuisith g end le;cihardg'edtorsamhys bedon&acambllem, esplecially irshand-held

for the user. 30 It an object of the
PRSI MOt OO e SHERE SSUERFS Gl Ta B0 O Gp porBponEnts and consume
mubl'i]tel%&h@ﬁl'eﬂ ggof\s hhﬁan@g{e'ld:ﬁipafarﬂﬁl{he dR¥EFR sﬁﬂﬁ’heﬂr’by batteries, such

opti cal ard, which all'ows consi derably reduci ng
battehies slmuhblm rediarg@hpﬁmefre@ueaﬂxd, Winiph manngymg éor the user.

per f or ce of .the put Acco ng to the : .

P vent | oh i anbigshar e petsedi Tikfian ARy Mhe i gg intogration
of tAdbptiai ﬂﬁeamama%ﬁeam@w&m twiich £lioebecohsidemblyGeducing the

t he wi ndow ext ends throu I |ght gui de of the

nurghsriod §pmpenetsand improv, P@gi%@npmﬁ theyusdenss According to the

invention the apparatus is characterized in that the path of the measuring beam from the

diode laser to the window extends through a light guide of the optical keyboard.
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The apparatus is based on the insight that neasuring

beam of the input device can be used also for
waetmrilng whet her a key of the optical keyboardriBoes/003571

pushed condition and on the insight that the

reliability of the output sigmal of the input device

can be éﬁ%%@b\%&%@ﬁ askd6h BRIGG IR Whdt Rab@fgSbatl ¥ the input device

di st anc e diode | aser and the device 5

canwiendednalsTfoe defiectites Whetber adfeytafithd optigal keybeard dnaypashsdepndition

that the asuri am.passes._ al |l |k Dosi {10
andisi o s et PneQ ey o Iac ot Seeme o s PGl B8 Ban e
conSiaBRdiy TREease bl hcraRny Bt Ustaate bétiveén the@iddepaser ahedthe device
allows a/o neasuring of a scroll novenent and click
windowe Fhediofls lageranfsle iwputzie @rrpnged pueh thaethe msasurgghcaw passes all key
0 ises.. two s QF ' ' e arranged
posigraproET [PRE ERindtl o BBLERAE T2 The 10
measur i ngn aBsdifient §fehé appatatansl widclote ismndevicenildws a/o

passes on its way to the device window the pog%;ions .
meqsuring pf # sqrold Bovemenieand chpfmonemprids ehagarseriged in Lk dnput device
vt | - . h that th
corlaPhef A AREREELA NP b RO LoRg ki v
megsaphgbeaa of the\(WBstGAd 3gebb0 sensdr imippasseben itevay torthe device window
sensor its all ows suring of.a click venent .
the 2pegns ot frdk ehaf kst OF Pas oot £ yebonhibn PEKRE npotively, the
ﬁrs§ %gg%&?ondls'ét fgbther SSmpRling APkdys €o BE Egfilolled of the

movenment (up- or down-scroll). The neasuring .
beans ofAg éwpldinedsin WA/ 319 and inpus devdes wilh fwe sepser units allows

used to determ ne the condition
el 5 R AP RY05Y Rl  seond
axi¥vhik G118 e dTRti69OPthe Seroflin@@tizht (upusidowro§crélly The Arasuring

enbodi nent of the apparatus of which the i nghut devi ce
beams ofikke rsbanzthersecond sergonuIsiaEk Used je ARRrNiAR esrongitions (pushed or

not?ﬁ}l @E%?)gst (Ltgh% ﬁ%& ?ﬂc{ b & et Fedieblid e SyHich SRAhaE EShpARtn equal

device cConprises three sensor units,
numbéreifkayse arranged relative to the optical keyboard

such that the neasurj beam of .t he, f.ir.st he second
and the £ F‘P’EOQ@H’QBP% tﬂg APRAr ?fﬁ%%%‘gf‘}% theyinpyfdovicy aﬁ?f@s a/o
metgﬁill‘ilp Q ki WCIEIQI% ALl eRlendinf tivo i fferentSRfceibhsAl Bhaacterized

set o eys, respectively, the first, second
in thatthe hiputidevite compmsesthreg sasor ks whichtase ewangedirelative tpghe

Agaj n, the suring beans of t ifferen .
optil keoaind e ot Betianr s amdidhe Biskiof ShenEFRER trird sensor
unik B¥estn it \RaypRithedened Rindewvhé Fodiﬂitﬁls%f agiest, asdcond Amd a third set of
i nput device per se, which allows neasurenent al on

keyshresgectixely, the firsiesseondynd tho! s comprising gll keyfp be controlled.
nmentionegq. .A ' 1 t i .
et on g B HGAHE BIRP L A AR AR 805 actmin

theSAGBHnIGY the RENRRIfEltk de0agvodated evithahdsensscunid. Annnperdenice per se,

and a click 30 novenent and provi e |t i.tional .

W o AR SORENNOE DR P P e 3 P by ARG mentioned.
obj ect o ' i ' id BhavadtBRAHd i @4k BR input
uses t heﬂlpt(re%:%rr## élgg%ﬂtlg{eﬁ%%%ﬂgqﬁgﬁustlh at ﬁi t her tlo .mpu

devioeisomabrisesd eenser urotadapted émmeasurabeth asorollimevemenh prdha £lick

used for, neasuri .scroll novenent, ca .used to
TN = TRE I R S R
obje e widdoStsthhadeviesence i s
This input device uses the recently obtained insight that hitherto unused
information present in a sensor unit, which is used for measuring a scroll movement, can be

used to determine the presence of a finger on the input window. If such a presence is
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WO 2004/ 021158 PCT/ | B2003/ 003571 4 established, it
can be concluded that a click novenent, which includes

wa 2eioetiss est of the finger on the wi ndow, taRe€B1B2003/003571
pl ace. By using a sane sensor pnit for measuring both
scroll and click novenent, a Sensor unit can be

estabRYRM, g\é’gﬁ §0c¢ ‘ﬁgﬁg?&?%ﬁliﬁp oVAAGR, WRIH SldIRis b hort REt of the
I'nput”’ devi ce, an hus for the apparatus. 5 The

finger es eéheoeinddwatakesyglage. By usinp @rsambjsersor amit fdrendasyintg both scroll and

.device wi ndow can, be . determ.ned by nmeasurin )
chcgr%cmefrwate 3\ FRI0K i FEh b Sty N ILTIGHIS ORi A e eduption for the
inphf e vRENS thuORk Btapph@iad! . or variations in the

el ectrical drive current for the diode | aser of the

sensor UHietpresepee ¢feefipger prothendbjent dultha inpwisdeavicettipdow can be

t. i [.. W t.h f d embhodi 3
e G o2 rine A UnUE S E of B FERRALTE e B8 Sensor
outp@Sseial, at barAfont ir0ihs eRktrichladris@ycarreht fohthekddydedaset of the sensor unit,

wever, the preferred enbodinent may conprise a
or the paftain ebvrdationp in the gutpakdgiale, for neasuring a
scrol | i > IS L RGr unit. it
 ecdundangyel She L Bf P RSBIR ElgRicR ol incAARIA LA uni, i
medsakingbbam passsoill pogitials od e keyeof the khybadrd dlosavey thetpreferred

for said purposes. In such cases the suring beans .
empadigge! raRY FUPRITE G SRR Bt (G ergmPI.ier BFATIRg RGOl action
alog%% gécfoflﬁ LeRlor 3G gen&htikE¥Aundhncy HEhSvah&t H¥@iaon to obtain a more

sibilities to nmeasure changes in operation of the
reliblls eensoc sighalyand whérchthird sensos uini fatishideruepases i suphreases she

of the apparatus.. A first enpbodj t is.characteri

TR BEAIEH o e 40T P g RS CaP BT HER RO AR g of kevs.
vari at i opheé afeh@virARRAsbBTIEeO{o heRuteah@higed al bpetatidh of the laser
preferred enbodi nent of the second main enbodi nent is

cavetyawhich eesulte ih differeppembediments ofifgAppataliSneans i s a
radi atio tectar for rina. r.adi.ati -
the. | asen eyt SRASIFGAP A bR hal st means o

meSdi€ing A vaRiNtidhef the impelagiewdsheRsdr cabity.t he radi ati on of
t he measuri ng beam This engqodi err&gt of the.in
gpc

t . .
device i é,P_f \KE@/@PPOCBF@fté}fé mauy eél',ll?oggaelﬁﬁs f:l{a[;pgfenzed in
thaE ﬁlg nl'ie%gl!uﬂ{g rﬁ@at{tg% g Eafgl?aﬁtiﬁh%et%&ro? ﬁg‘?ﬁea@?rh%%gdlfaﬁéﬁ et BYfthe laser.

aser cavl e rear side o aser cavijfy
i s under Sheoradiation detactot ey be derangedds suak & Way thet ifjeeceives part of

(front si e%]‘%\here t he neasuring beamis emtted. The
thedﬁ%é‘i‘%?étgﬁ W“%‘igr?‘ﬁa’ﬁ' second radi ation-sensitive

det ect or ThileniFeagitnt Bfthe it HEBEIS %Mﬂ'ﬁ%f&ﬁb@ cBhracterized in

nodul ated measuring radi ati on may be further

that theradiatéon desettonis amrnged ehibe seag gidlg ofithedaseseavity. ar r anged
at the side of .the.laser cavit e .t . .
pear - sorferarapt B8 Gl W BB AR gpsc v

sid8BfYorlQide) WhB@aHe hRhieiap btdie ickmitled! aser and a lens of
the input device either at a positiqon where it )
recei ve SThg@m@ﬁh&pmsgy&aﬁs@cw rgdiation-sensitive detector for measuring

low-frequency components of modulated measuring radiation may be further characterized in
that the second detector is arranged at the side of the laser cavity where the measuring beam
is emitted.

For example, the second detector may be arranged between the diode laser and
a lens of the input device either at a position where it receives radiation reflected by a
component of the input device or at a position where it receives radiation split-off from the

measuring beam.
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conmponent of the input device or at a position where

it receives radiation split-off fromthe neasuring
woeeni02ME8 2004/ 021158 PCT/ 1 B2003/ 003571 5 ThePa®B2003/003571

assenbly of optical keyboard qu opti cal input device

may be used in different appllcatlons such as in a

mobi | e ghane. & 691%19 lo?é;ﬁyog oard ahaBgﬂéﬁ(ﬁgﬁPﬂéﬁée méy be used in

hand- hel conpu or a onput er and
differenedpplieatms} such a§ ova robilé mene, sardlessgihone a laptop apmputer, a

gt SOMPOFSF o K 15 ek B EEA  Fru e o 9 set, as

claxﬁféﬁlﬁbl'llrﬁsaﬁ g exanple, with reference to the
nbodi nents described hereinafter. In the draw ngs:

10 Fig. 1 a shows, in a cross-section view, an
enbodi nent of a known optical input device, which
uses the self-m xing effect and by neans of which the

i nvent i ofhe§@inddStherl B3P EMhEHverttich drb agpaons fiont aml wmetw
of this device; 2 shows the neasurln%hpr|n0|

elucifiated, by Ay Qfé@ndem?qwe Fryueskidhesfensacay Sembndigents ﬁ%scnbed
herelggﬁe(i‘afntf‘l% ﬁxoa\%gésy and of the gain of the |aser cavity

as a fu the novenent of the device and an _
obj ect rEgatd shewsdn aamsetdtmn vié‘w,gm efntoidonent &f andrwil optical

of nmeasuyring thj riatio
inp il ise; HCB RISt e e (AR Hgich Aoy MG gHb e ifention can be
spogLpture of the laser W|th opti cal feedback; 20
1mptrll %’shovvs the effect of the use of a periodically
varyi ng Iﬁgjlbshmusammviévmpfdus deysost ; Fi g 7 shows how
the dir 0 novenent i s d 8 shows a
i ‘2t am B 2OSp e a ATISA0F SH0 Rl dhy e
measur i ngg ax@sws tifel biaforfd¥thd Bptidab HequitneybidlofBe ainfof the laser
scroll-ang click-input device having 25 two. sensor

cavifrias @ fuquhgg of the ragiemERt @ﬁfb@\ﬁig\ﬂ“em qhaget relativg to each other;
scrol ) - aad- FUlditd Nabe 8P ss%nggmlggamgl%ﬁ sensor unit;

Fig. 13s a to VI ew 0 one havi ng an

opti cal Kgyb Stegvek; the Fariatiod 4 ﬁi@maxalemlgﬂsa -asfanttionrofatie temperature

t hi s nobi hone; 30 Fig.15 shows a top view of an
Oftéﬁ‘b%éf‘ﬁ’éhﬂp%qal fasdbackght guides in this mobile phone:

Fig. 6 shows the effect of the use of a periodically varying drive current for a
laser;

Fig.7 shows how the direction of movement is detected;

Fig.8 shows a diagram of an optical input device with three measuring axes;

Figs.9 and 10 show an embodiment of a scroll-and-click-input device having
two sensor units;

Figs.11 and 12 show an embodiment of a scroll-and-click-input device having
one sensor unit;

Fig.13 shows a top view of a mobile phone having an optical keyboard;

Fig.14 shows a cross-section of this mobile phone;

Fig.15 shows a top view of an embodiment of the light guides in this mobile
phone;

Fig.16 shows a top view of another embodiment of these light guides;

Fig.17 shows an embodiment of an integrated optical keyboard and optical

input device having one sensor unit;
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Fig. 16 shows a top view of another enbodi nent of these

i ght guides; Fig. 17 shows an enbodi nent of an
wontgeased optical keyboard and optical i npuPCTER2063003571

havi ng one sensor unit; WO 2004/021158

PCT/ 1 B2003/ 003571 6 Fig. 18 Hows an enbodi nent of an

i nt egr at s dHEBAR irfQirht6@bptidal RYbodlRVird%ptical

havi ng tP\?\g'lgs)%dsor uni ts%ﬁ-lgé)w‘gb és%ows %}1 aerrg%gi ment prica
inputfdesice hatieg tvad sshsapinitsal keyboard and optical i nput

devi ce havi three sensor units; 5 Fig.20 shqws .

cor dI esg?%ﬁgg@wmﬁgng&&?ﬁ%ﬁewﬂ gaﬁhcaﬂ E?@é’?-%f‘ g optical
inp@Rfel e havikg HRoRsAsaRigpt i cal i nput device; Fig. 21

shows a | aptop conputer equipped with an integrated )

opti cal BigQ®ezoves a cordlespliona hppanpus eqtintied evittiryingegrated optical

ho deskt o onmput er equi pped with an integrated

keygﬁirﬁﬁéaﬁ?"ptfd&%’gb ea‘{lrlr%’ and optical input device, and

Fi g.23 9hgps sowsdRbepeaiiput e@ippddpeith i infegrated optical keyboard

int_e%r_at ed optical keyboard an i1nput device. 15 Fig.1
andppsigiBPY dgYi&®jr anmat i ¢ cross-section of an enbodi ment

of the ' [ e j :

conpri saibag 4 o MBipulet Khiifoed oty A GRorcq optical
keybadrdiafd opfical idphedeliceiend asers, in this enbodi nent

| asers of the type VCSEL, and the detectors, for .

exanpl e [&4P shpyvriEsgnoty FP’TE’I’OS equippedryih ‘Hh’é‘tfiﬁr‘ﬂﬁ‘g optigal keyboard
aniﬁ @ilvicks associ ated photo diode 4 is visible, but at

gast a second di ode |aser 5 and associ ated detector 6

may be provided on the 20 base plate, as shown in the

Fig.lb top view of the device. The diode |asers 3 and

5 emt laser, or neasuring, beans 13 and 17,

respect ipgh¥ sk¥wd 4 GiapiaRMiatiices sb@ioA®laf @mbddipiiedy bighe known
wWth a transparent w ndow 12 across which a hunman

opticahigput desicesThedeyiserppmpaisesat its fawver gidefadrase platendy ehigh is a carrier

| ane; convex l.en . ar d '
SRR IR R 5, e s o
exagipfle pifotatiodes. MeBig. tdwnlyipiediosd Heerdf andhs assorivsqbptend diode 4 is

.window. If an 25 object, like the fjnger 15, i )
visiples bt legst 4 seandhdiefs Jager,> gnd %@ﬁ%@ detectr é@aﬁiigrovéed on the
s, 8 400 LT 13y S PO B2 T BN Tt s,
or measuringddaiy 13 hed | BmespiCtively Ahits eppiet side theslevicgdeproivided with a

the diode |laser 3 and,re-ente the. cayit f.thi
trarjshignl WRGoY, 12 cps BRI HERAutee! haistt pe ayeds Ads I 0,fer
exdnPIdh Biaﬂg—cbﬁ‘vﬁ‘kh&lscﬁ){lir&)geh RelikeR theCdldddaSers ind Ak Svindow. This lens

cavity, which results in, inter alia, a change of the

fochsesdinslasey bofms handhkbat @mearghe wpnes pide of thedrpnppareniavindow. If an
oA b A O, LA L R B ot
radfadion RE békah €8 isadatired fethe BiRédiodioftie: illumwiatioh bean\18ahd this part is
contvgreged by the lens 10 on the emitting surface of the diode laser 3 and re-enters the cavity
of this laser. As will be explained hereinafter, the radiation returning in the cavity induces
changes in this cavity, which results in, inter alia, a change of the intensity of the laser
radiation emitted by the diode laser. This is called the self-mixing effect. The intensity
change due to the self-mixing effect can be detected by the photo diode 4, which converts the
radiation variation into an electric signal. This signal is processed in an electronic circuitry

18. The circuitry’s 18 and 19, shown in Figs. 1a and 1b, for the signal of the photo diodes 4
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radi ation variation into an electric signal. This

signal is processed in an electronic circuitry 18.
wab@4mericsii try's 18 and 19, shown in Figs. |a pOOIHEA003/003571

for the signal of the photo dipdes 4 WD 2004/ 021158

PCT/ 1 B2003/ 003571 7 and 6, respectively have only an

and'd, kéégéd'ti"i‘ifsfy\hl%vP H%%@llﬁﬁﬁti@ﬁ Sse'HRl endy bd 86 or less conventional.

conventi onal . is illustrated in Fig. 1b, the

As isiiHestiatedyin Figrtty theeciicniter smay be intercommiegted. j | | ustr at es

the principl f.the inpu ¢ . f -
measur i e 2R 5 Die Pk uPid o iR} oo measuring

whéh dRsHZoAfal enticg doaeRséardndngrchie phite dickrarfanget atalie rer facet of
the | aser are used. In this Figure, t he_di ode | aser,

the faser asg ueRdh B Bisdtigur e licge lages dererampleipde lassgs s eshemgtically
ol 4 R0 e 0k B, 8t 21060 2.
respratvely.| Bregiabity haskhiengthjleThe alsjedtion eger, whossenovenesmt istto be
is to. be sured, is denoted. by reference.nunera

measredyiilonciat BY BUEER TR oo BE Was AoPYReN T pcetand the front

f i | 1362 IWAKLE 0, "B 18sek BEAH Bmlitfod through th
o) PRSI, Rk YD 1 Bt S g
front. facet,ti lvethreemsuringb cowain densted by dheang fassnce mamerd] 25 @pd ehe radiation

roflSHF R ;P Inghe St B B fror Racaf SiEorEd b Rifefdfb ibmerat 26
Parif ﬁf 186 BAERion WeBéraded Zbthe 14RRF Eavitly pakiRs el gh the Feag Exvet aiddel captured

the | aser cavity passes through the rear facet and
by the pbetotdiedect. by the photo diode 4. |If the object 15

noves i e.di ' f - '

P2t DG RSRTLE S B L B ER S 800 e ost
radiBfibs SoRadggdddal Dégplerfshify Thisayeans thanile fraplemtyi afithis radiation

changes or_that a frequengy. shift occurs., This .
changesidbaty feganency;shifheqcurd Lis Trsauencd s isdepspdeny; qnhe velocity

iRy e ' f -shifted

i o RS RS il O S0 Gl e iy it
radiatior nd-emtering thia dasenswity dateifergs withdhd eptisal wirte, ot radiation generated
. tical .wave,.or .radi.ation gengrated —in this cavit
in R galify 48 4 SHRPrnE SHRL BP BT RP i REPiaghiay (e hbunt of phase

shiPPRERER He dPlichiNPavR Y Me AfliaRbRFLerdir thE taiB), WReMtdrigence will

optical wave and the radiation re-entering the cavi tg,
be tdristrudtivieor hegasived.anthelintepsitycafiibe lesrriradiatisr Is pecgeased ar decreased

i.e. the intensity.pf,the k. radiatj
prgtl B AR Y ATl b A S vty
equalth tBé UiTerétied bemicen thegfei@erdyast theloptithbwieeyinithe eavatytahy that of

equal to the difference between the f reqléetjgcy of, tth‘f,
Doppler-ghiftedyeadiatipn re-pricrang, the gadhid The freqesney differenee 1s of the order of a

| e ] l \ikihg eFf26t and th
PPN BEARE EELALRL R SO0 U S s 8 nd
DoppleMiiift amdes husridayn the dhidart of tihhsaaabity)zspammlbyfitstgam, or light

self-mxing effect and the Doppler shift causes a

amP%ﬁWﬁPPoﬁ“%ﬁ the behavior of the laser cavity;

especi al 1y idifludidd inPig.hl Bhhis Fgie, uhvwa Bl Aid 32 2gr&ent the
Th|S|S|IIustrated|n%lg.3 nthis Figure, curves

varBitioand {2 Fraqepnayseof the bmitteddaseatadiatioofand the Varigtiom nfthe gain g of
of. e emtted |aser radiati.gn and the_ variation.of
theﬁ{a@fegaﬁeﬁ TESPGFLIveRy; af Adungtign et ﬁ’ﬁé@?@“"FE@B&@ﬁe{} hobigeg 1 and the
fro{‘nﬁrgﬁ'fdr 91, Bbtht1§ ol 3} 3RGR altin S UARE AL tRE vaRdtRmlof tRe diBiEnce Lo is
the result of movement of the object, the abscissa of Fig.3 can be re-scaled in a time axis, so
that the gain will be plotted as a function of time. As explained in WO 02/ 37410, the gain

variation Ag as a function of the velocity v of the object is given by the following equation:
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front mrror 21. Both v, g and Lo are in arbitrary
units. As the variation of the distance Lo is the
woeeadloe1168 novenent of the object, the absci ssRCDAB2003/003571
Fig.3 can be re-scaled in a ti axis, so that the
gain wll be plotted as a function of tinme. As
explained in WO 02/ 37410, the gain variation Ag as a
function of the velocity v of the object is given by
Ag ER& E6¥ pawivior egLaf i on: WO 2004/ 021158
PCT/ 1 B2003/ 003571 '8 Ag = -K. cos. 7t.u.v.t + 4it.Lo
L& IntHs equétion: 5 - Kis the coupling
coefficient to the external cavity; it is indicative
of the quantity of radiation coupled out of the |aser
In thi8¥hdation vV i1s the frequency of the laser radiation; -
v iS the velocity of the object |n the directi

- the il duisrfhe renplivesnsiiicient odhg edernalranity:dt lstlpﬁgatwgr?g the
qua%t@ty oé' ?adlfnc%nhc%u\b\ﬁg%h YEhe fa'sérycav;[ﬂe obj ect surface 15 is

ane, as is Ifdicated by the arrow
- 16 in FlvgltheB&fiﬁﬂs}eoﬁthela&mp)dheﬁorshi ft occurs only for
an object novenent in the directjion of _the beam

- movenenty iséhesyrienity afheQhigst imike directippcofihe 1(’1"56%}??
_in thlst?%ﬁgqﬁ&gaﬁ ngﬁgy, it becones possible to

nmeasur e € nov enen In"an XZ plane, i.e. the plane of
- 15 drawioig tief light geldcithi ch nmovement can be called the X

novenent. Fi g that t ect surfac
Sieew poshia SHEchPReE 43 goBpvin RIS (aggaT e arow
161 rFl?ﬂQ ddaﬁ the BpbleY shit@cclfE8al b sh S§édtndvemeakiahe direction of
e novenent of the object sarface will take

the peans,chismaremexy’] ¢ slzoudd bérsugh thaglitrhes & compprent 16’ in this direction.

dlcular t the of the aw
o spiie i adite Denatetionh k! K2 aldheyt P g nlane of
drawGizUTdig® @Iﬁib‘h' rﬂ&veﬁfbﬂ%anﬂi@ cafledthe X MoRémetchigd s]liowd ¢hat the object
| aser, and scattered |ight of which is captured by

surfeebasch skiswtRostioneith @gmbﬁoah@tﬁswfithe sypien dp PFRSLIGEs éla@ally the
me%@ﬁﬁé Reégn E)t J] @evf&% Mdl tﬁﬂ?élgg%ﬂg%g e (';grb?ésc)t bt dc@NA take place in an

arrangl ng

XYeplEﬁW The %Hir@btidhh:hpe’rﬁémlﬁmlart@tﬁehﬂﬂdemﬁheildlawing islﬂi:g/\h The
Fig. 1 a. Determining the variation of the ab

motEIR 1 s SHTeSHAR 681 B RIS IeCONLPERBRRS P, emitted by a

sec &185 et Q(gd Lah&Rs ll% r&f\N};l(t}ﬁlSr(J i REodd$hotediode

aser acef a noni 25 diode is the sinplest, and
assbdiatsd tith th@sﬁ:coadl tliode tasere Avighe) siGonitimtinasioal beym(s) h$ (gre) obtained by

di od k h |
arrqn'g&gﬁpé: awlég {(%rﬁcceng%{) 112%\“}11 rt%séegg tgﬂg% %g g@ 3s SF owh I Fig. 1a.
nMeasur i NYetbARininERUE (Rt oA bf EHQQaéébbﬁgttyt gﬁl Anciub&T byt bbjtct

of nmeasuring the gain variation, an us_the novenent
mowémertidy nessisering theaensityoé thefradinors ajdhe regplasertfacet by 2 monitor

dlo:(:i% tg.etﬁ](as Is&r)f)lest, a.n(rlJ ?husq ogt%%a%{lbg Gla&.sc&{vgﬁt%r{ah&ntﬁi diS4e is used for
keeping the intensity of the laser radiation constant, but now it is also used for measuring the
movement of the object.

Another method of measuring the gain variation, and thus the movement of the
object, makes use of the fact that the intensity of the laser radiation is proportional to the
number of electrons in the conduction band in the junction of the laser. This number in turn is
inversely proportional to the resistance of the junction. By measuring this resistance, the
movement of the object can be determined. An embodiment of this measuring method is

illustrated in Fig.4. In this Figure, the active layer of the diode laser is denoted by the
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30 nunber of electrons in the conduction band in the
junction of the laser. This nunber in turnis
wonwangaky proportional to the resistance of tPR€eT/1B2003/003571
junction. By measuring this resistance, the novenent
of the object can be determ ned. An enbodi ment of this
rorei HlnBfd) I5 e el soHSy R BPpb g bl et stchlod by roference
nunteyalt%eTmamgé/aeﬁm&S dRA% 14sB2B B8P I(EE5T an cRciretfie p@mé40 viaa

| d th t f t.hi
canfyesSi ThauABEe ™ igh Potearelicd wue aeaairobel hediet e
propitifsat td hl% i Qe el GSBIpeliahcs WIRhd RSericavidyn Thk Wuﬁ:&ﬁb@ﬂ in series

circuirt 40 via a capacitor 38. This voltage, which is
withn theriddelaser frnts higheingedansatfon the sigghl actass fhestipde lpser.

proporti o the i stanc [ .

e one” G ofERRlss b A il S ARG . e dIR SR AfRgs Phichie object or
fingdt RdRoVeASTAH WIREHEanHeGhedsiified B itegrhtifig ﬂi&@n&ls@ré& Ivelaclltyawah respect

the di ode | aser. Besides the anopunt of novenen

to tinkes algp shegirastion pHBOVARTTE Hag ledecisfested. Bhis mqaﬁg@af it Qas fo be

det&&\ﬁ?eqi @%‘i‘hé’f‘?ﬁ&%é&%&ﬁs %‘?@ﬁf&r&%a%éxﬁtaﬁﬂl aﬁﬁ'a&ﬁ; df¥Sovement. The
neasur e el oc wth respect to tine

diredtioe 6f moneméntmvbm}mctmlsy ﬂﬂeﬂnﬁnmgttb@tl'faﬂc oﬂ'thle$1gmehﬁsultmg from

to b det d { th t
the 50 KIS STt &R AR B GG 10 Mo O FGURHAL SypEEtG signal.
Théj%%ﬁ?% fé@r&f nt@ﬁi’e%'ﬁ%%orﬁ@ﬁbr@ ﬁleQﬁﬁ&:@tl?‘i’s ﬁMvﬁEtt(deﬂiﬂh@Qaser The

f the signal resulting from
nsm@klﬁpeﬂi%m gteqieﬁ don, th%&llgtg@lupe@}”gAaé%cehed m ngozg 37410, the

oS A B AT BB TR 2 pine s

is steep@thkh thB Sisin@$Ripe. By Geterimifingghstyppof S@mrhﬁr}&tﬁﬁ@%’lf m1x1ng
thg\ﬁ t he faII?ngps oine %s described in_ WO 02/

sigigt4hediredtion oégmm@pnt;pf .tlse ohigas calebe pwsertaingh ldengerigin
c1rci1glesta919és egoer egrgﬁig ?#églﬁr é&?}e%{loxll l:oe?ﬁm%ﬁeoé' gt?éeér)ﬂ %Ioﬁh%ﬂger

distahé: HeY\peanhe abﬁmtirtlye dibdé h@erﬁﬁ Irrfaylhexa)mg difficyjttal detdrimme the
di rection of m)verrent of t h? obj ect can be
shape eeesy I, oftheiesi-wasingsignale r cunst ances, for exanpl e
for a srpld %r raﬁf)ljh@@fnétﬁgd SP@niléﬁrﬁhﬁgtth@&récﬂsn Qpin%%mél{t is
a | arger |stance et ween e obj and t he di ode
prefeaeds Thik ettty Usecthedacd ttaf thewdveiengitict ef the tusert fadiatish splependent

or asymretry_ of the self-mxin gnal ref or
on %é@rﬁ@qraq%q %@%@ua@p@pﬁpﬁt@ug@?éh@g@gg alsgnirth r example, the-

terr{%%}’aﬁﬂg My Hesth(t)cﬁ:r lgge? r{c?e%ses {HeSer Bl DPfe tieScARS 11§cfi‘€atse§ afithe

e vvave eng e faser tadiation is dependent
wavdierigtteof uhmnmatamrthatoﬁ amplm@bd incrsagen.eGraph & of Fig shogts, the
the dio | ase f th t of ..
ey e 5 deaS ke ot e IR B i FREH RA I e,
boriHd Hobizoliif BI85, Attt b&wmg £t BbidRPurid al f on

F eases shows

t he 25 tlemaﬁ shiowrein(FTglp, ﬂp&mﬂdﬁdﬁ!@e aafrente, mmséme@ﬁhxgraph
the emtted radiation. In thj i both t

E AL g the diode Toser, therfgmprrataga s okl diage dasexgises 8 fais
perffdiially &Yntwh i grabfl 52 8Fhié RsIRCAR ét:ﬂldﬁi g@cale\mﬁférlh Al 1Gser cavity

rive’current represented by the dgr ,
whivhpas a tpdnd)dlcetl}ys/adymgi &edlumey and thas aempmuauﬂ]s' @arpehgyfhasgghift with

resgect tdo thle ?as gtlorn rgﬁecteJ]by tﬁm 0{)_] ect and re-entering the cavity with a certain time

delay. In every half period of the drive current, there are now successive time segments
wherein the diode laser gain is higher and lower, respectively, depending on the phase

relation of the wave in the cavity and the reflected radiation re-entering the cavity. This
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periodically, as shown in graph 52. This results in a
standi ng optical wave in the |aser cavity 30 which has

wa 2@enends cal |y varying frequency and thus a PCT/IB2003/003571
conti nuously varying phase shift with respect to the
radi ati on reflected by the ob} ct and re-entering the

resuit@ {n Eém\@-&epﬁxﬁieg€ﬂe%1 {ii%ion ?1? lo@Yhe dnfitt&Y Bid¥atidlab shown in graph
peri od of e drive current, ‘there are now successive

54 dfiRig6 SHgsEnRbs représensitine dituatiokh fde statiopary gari nonimovingadyect. The

and | ower, respectivel pendi n t he phas .
gy PP R & G DA PE 94, 4P TR ) BT 6B g dpecond hlf
. i@ty on re-entering the cavity. This WD 2004/021158
pené%%%®@2003/003571 10 results in a time-dependent _
i Nt ensi tymeaemerttiod the(dbjeco tauspea Bappleethift afitheradiatiopsre-entering
hown in.gr 54 of .Ei.g. 6. .Thi I I |
the BSpiarict % BF hpadihebiof Wif rRiag P R o ERAER Ep o he
diredHHDEr mE¥enitihk. %€ fnovBmantf dftsd odjedt fin pey difdtibRpheypward-, or forward-,
~equal to the nunber of pulses in a second half period .
direggipy eapsess decrrasepfethe wavclength obihsae-caigriag sadiationp g movement in
shift Lati r ' - '
e PPy Hd O ARG F2SLEH Dol 8538 st
wavdipthastabis depaiteThe effedt ke petiodiedtdquencyfmeduleiomnif thedoptical

movenent of the object in one difectjon, the u r.d-
e o eyt o Pk e Bag it b Bt B BB Weency
mod NG A W 1aSr cﬁ\n?y 15 Qi AL R tHeadieat ih @Bse ANPfréquency modulation
novenent 1 n the ‘opposite direction, the dowward-, or

anddapplea shii fihave oppasite signs.d§ therfwi fraquensy shiftsthaue thg same sign, the

wavel ength of this radiation. The effect th [eYoll
phafs SaisEACy DRRUAEH B oGP PHaCSBET BB s AP L Pdbfyate, and
the G@Yhdn¥y BRheirEsufifBanbiRatidnUT RS 1aSdtirhdiativasis Ideers HTRe Siftequency
as the frequency " nodul ation in the | aser cavity is

shiftii liave oppasit isigns.tthepldse difference baivees thegvaveaanddhg jadiation changes

| ati d Donppl ' ' L fe g
at atr}ﬁsggrtra%l, %r]deta% grﬁglilengﬁ Iof {héa%lﬁéufltsn é&l&po%ocgf: t%t%l’a%r%g&latl&{ is higher.

ave sane
DuRhs firstl hilf peresicigplapbihe driviig lugy eurderd, théeavelergth of thegenerated

radi ati on changes at a slow rate, and 15 the frequenc
lasesradigtionyipargases g theoedse at B%Fkb}‘@rff BEVINge %gbﬁ%i“r RREHLOf the re-
. . . r . I
entclérfflﬁéc’ha!tlélne LIEkﬁm'i:i’Qsésf %QMX dbf%éd‘cE %eﬁﬁ:\éﬁ t1RPIRPQfleh8es of the wave

ase di ence between the wave and t he
in theckvétlyiand theh afithe sadiationarefentdring thiatavityds tbweareTlusdhepwoler of

. of the resultin dul atio f the.l aser .radjafi i
timf et e Y e T LRG!S GRS (AP o e e
watHiénGtSF the g &lerfted Fadittion i \EnNRY HaBRFHHe cale dfBsGRBOF alebiical
| aseér radi ation increases. In the case of a backward

mogwiwiiompioh¢ ewittedtiaser tediationnBhinmeans that, iféhoobje¢maeves én the

di at.i I ' SQ. t i . .
backRiie o B miticrer BEes Pitn TR A orteif, Sl han ifng
moﬂﬂaﬁorpﬁoﬁlﬁ%eraﬁﬁlliiéﬂt r0the fs€cond halfipedod Wi (%b); awhieten the laser temperature

| ower. Thus the nunber of  tipe segnments during which )
and the widelength gf the gengrated ﬁ@‘b?tlngeﬁﬁéi;eafhed’r\mb@ 89%‘6‘? Segmpents wherein
_ . o . | _
et BREE aflipl R ARACS Ahtd BhA LE IR deBBiiraion
incasds B fdr ddcitves @ movareh etijeddythe Titunbernefpuises mathg firdt half period,

. the object noves in the 25 backward direction, the.
Le. fyRBe I aBRInBIPIdhg dofg st isotaf 'ﬁ%g\ﬁin&ait%"%wﬂfﬁsé? the second
halﬁgﬁbdl f.e._fagringwdlln%;df% gyl Bsde applied. In the second
period Y2 p(b), wherein the | aser tenperature _
This is illustrated in graph 58 of Fig.7, which graph shows the intensity I of
the laser radiation emitted if the object moves in the backward direction. Comparing this

graph with graph 54 of Fig.6 shows that the number of pulses in the first half period has
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and the wavel ength of the generated radiation

decrease, the nunber of tine segnents wherein the
woawglengs h of the re-entering radiation i s adp@T/agkova03571

that of the generated radi atigﬂbi ncreases. Thus, for a

backward noving object, the n er of pulses in the

dec{?.hgegtanp A B e Qgpmlrs{% n'theSsecSHif 1 Heﬂ‘ﬂ;e%ﬂ HaS'ickased. Itthe object

aser, 1s s than the nunber of pulses in
motdsén thedorvhrd uabcfuopewhcxdby the evanlsmgth@f casbationgscatteredhiey the object

di ode .l age This i |IIu raph 53 of
and fpoarigg Bpresehena et aHet o HsPaet £ e Bhbbrbebulsos na
ﬁrsfmf;%rﬂoa %ﬁ@& Y12¢kritharf the n@;hbacaf RS 4 ibcbﬁtﬁhebﬁp&iwr‘,dp(b) This
di rection nmparing this graph with graph 54 of

canbe yetfishbyeonmpraingtgnephndmefdiig.of, repuessnting the injensityrlg of the radiation

o2 i BE St d i kbl Pt b ERlh IR 0T 2l

peri od NAgneRer6HS pﬁbceisfmgt d‘\tbuﬂbﬂhe atmbemfghotondidbesignal pulses
forward direction, whereby the wavel engt qFof radi ation

cougied dueng theisgeandehalfizeset Vipdnds sehtepted frompy thepumbsg gt pulses counted
J
oL HRAT GRRAS /D 1t P ERpRRA SELRRH o BBty 1

ses | rger
the tdmamng lsignalisipesitiod, tixubtyes navesinsthe forwatrhdifectien aundiif this signal is

neg(é/%\rf)q(;q%f objergzlt ?I)Qg?élglgh?b etrzliﬁ{sélfe?fpgﬁ ﬁ%&gﬁal{ltl xﬁmﬁﬁ@&h g&lses is

prog%lﬂbﬁ‘zh t@the v%fﬂcft& 86 tHeMméVeehehBHEhE forWafdodmdsatkwirdi di@ctions,
ect wth graph 54 of Fig.6. In an electronic

resgmcbwgsl ng CI rcwt t he nunber of photo di ode signal

pul ses .during.the econd I p

s subt rOREEESTHO R R IR SR TE e B bafff RAdth botween
the st 4 thOI6bjEEtis teldiblely @il @dshdBpduhey hiid :irhphtﬁ&suf the Blgctrical

signal is zero, the object is stationar I, 10

modellian #1a Flafighasmals, whesses fheamoyamenbl) becdetorifrds reliyehuast it
ma& g&‘:ﬁ? l‘gartrg{\c/e ggﬂﬂep P%@ﬁ%e ggnér 5& g?rlgégl?{)%ﬂ& efﬁ@gﬁtlﬁ%ﬁr tHah he

e resulting
nuxﬁlbm"@f puleés genkaesl Hyshe plectpiodltrhahddtionolrt sueh sivhadions shealirection of

moy @SR & 9] B ARl b B REArS BT S PSS e el period
w1thfthet BPbf Eesgﬁhﬁg L &B&l h*ﬂﬁ{p‘éﬁ&'ﬂ Howevieh@hd #16&itya8 then not

obj ect vely smal " and the frequency and
proanqmlonallld dlecmffemc@feheaenwa Inumims uIna:trdvzrrto determisiedhs valogjty in

h b d
sucﬁ é}tgzlt qp\é\,ﬂs to {eullm ?o&i% Oa\{eﬁa‘%e %gn tg'nt va%ue should be

subPidbS@ $rofene Eé&hﬁ dTl’iB’mIrﬁ&r PBRRlcain gis way 1sl aSmB:isgi‘Eefor tHeanrlocity. A
the nunber of pul ses generated by the electrical

perpastizkildad; io the arhcan aepilys designtanariestionis G o1 @ YBS out this
cal yement can still be detected by conparing the nunber
ot bl?lses during a first half period 20 with the

nunber Olhstead 6€the ﬁt)d’ﬂgﬁgtr ghaped arice hatent Rarstd th thelembudiment

the velocity is then not ﬁ@gﬁoorélonal toflhe
desgribgdey ish eefergnos taddgres, and frpdsoa drive qyprgBtofiagothet shapgysuch as
rec¥aﬁgu]]\c’ne§1‘%gétrﬁfa Bt u Hch situations, the said two nunbers

raged and a constant val ue shoul d be
subt r act Bk mhethod bfimeasesing the iherityant ¢he dlmcapm efitherpbject

mogﬁqlpxptﬁgane@ ) c%%racférlilrét fbg gl§%cr @ t}\g?:gﬂ%gﬁa 108I @fs?rgﬁpecd by measuring

theGatighidd offtRE recREdnYd BOthedlodk Msér cavity.
The measuring method requires only a small Doppler shift, for example in
terms of wavelength, a shift of the order of 1,5.107'® m, which corresponds to a Doppler

frequency shift of the order of 100 kHz for a laser wavelength of 680 nm.
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25 cal cul ation. Instead of the triangular shaped drive

current Id used in the enbodi nent described with
woebwnense to Figures 6 and 7, also a drive cuprecem200f/003571

anot her shape, such as rectapgul ar shape, may be

used. The net hod of neasuring the velocity and the

directi . ' i

can' al sOUSE iegmAph ffths S FEERRE arACaid FRtianas or
meabyrinpeassirin pge piahe carelsd measoredovith the impex detiemefFigs. 13 snd 1b, which

devigie gglgpl:‘isa%eség f&%ﬂeé%ﬁefst-rh Sfagsr%%%%:,}%gg{%tﬂge%gg Irae Ppl(gia 1?¢’:ulgrn(|)r¥entation.
AdMRY SHERHiBde 18563 3hd hin MsotittBd Phét8Tdicde td 1R dedickGllBws Wasiting also

corresponds to a Doppler frequency shift of the order
the mbvaroent lalangfaghird, Z-adisectinn,winsaguiingxis gbe third gigre laser may be

2004/ 021158 PCT/ | B20Q3/ 003 i .
araigef iy 0GP ghiat in e (0o el iR B

perp¥RaRUIatH InAd&@s on kit Window!122ad Ceyobject e dbiges d5 whd has e
i nput device of Figs.la and | b, which  devic

e . .
compeRgHs Bethe pikisT diresdions. AVeRRdinaHE MeavBEIeH B! R ool direrdios may
the11 B ShiRREL SR b koafnm%%éegtﬂé ﬁetli'agfl‘iay cﬁ‘ﬁcﬁof b hafll PHasuring

aser and an assocl ated photo di ode to the device
sigrals| Qitge divdslasérs ghaglbs arrangedeonrmeeireletand labagusual bgudir distance of

o RS B o BBt doce
are dcho?Q ByARE rdBRnEdinkrerhls 7Wt RaEdsPEHREIFMWHRN the outt%uet signals of the

per pendi cul arly incident on fh_e w ndow 12 and
phottbdiedds, 4, 6ranfli8ngethe resitanaei msasuring signelspaasenresentedlySs, S¢ and Sg

ot her djirections.. An i mu asuyi i | _for.t
restpE b1 SRR ook R bl B U HORE ere.or ey 2 pusablrin ies
respeBEVeRSch b \uldudtb @ Fbd dxlabhpR) & flloWsacy of the X and Y
measuring 10 signals, three diode | asers may be
arranged on one circle and at a nutual angul ar
di st ance of 120, JRi sgcopfiguration is shown in Fig.8
wherein the third dbde®Tader and third photo diode
are denot ed byv&hevlgﬁeﬁgpce numerals 7 and 8,
respectively. en the output signals of the photo
di odes 4, 6 ar\& 8, 1/¥2.(347eSet8k)st ance measuri ng
signals, are represented by S4, S6 and S8
respectively, the object velocities VX, W and VZ

al ong t hghebleckroaiRtirbuilEaPetfoRfing XS caltBlati@saeaprisé€bymming and
can be cal cul ated, for exanple, as follows: Vx = 2.4

subtrag@ig-elep@enis/and i selatggly cagpyo iplemant| 2 (sS4 + S6 + S8)
20 The ect roni i b1 f ' . . )
eﬂ'he Jahies of Ithge (gsefoéil}}es mg% t&ﬁétfeg%%{ﬂ q'ltrh%sﬁngct to time, duration

cal cul ation "conpr nm racti

of iRbwiifeint, sShaledgthsftied rabventdny ireths K 4mal Y wjrbetivms bbtaitted in this way are
val yues of the velocities and, ?y i ntegration with

moregghighle andsaqcprate. Far, thay; a6, the result’of averaging the output signals of at least

two photo diodes. Movement errors, or unwanted movements, such as slightly lifting the
finger, have a similar effect on the output signals of the photo-diodes. As the movements
along the X and Y measuring axes are determined by subtracting output signals from each
other, the influence of an unwanted movement on the X- and Y measuring signal is
eliminated. Only the Z-measuring signal, V, which is obtained by adding the output signals
of the three photo diodes is indicative of an up/down movement of the finger or another
object.

In applications wherein the movement of a human finger in the Z direction and

the input device relative to each other is used to perform a click function, it suffices to detect
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of novenent, the length of the novenent in the X and Y
directions obtained in this way are 25 nore reliable
wana4aerdg ate. For, they are the result of averaniBayo3/003571
the out put signals of at |east,two photo diodes.
Movenent errors, or unwanted venments, such as
t

that%k&lgmr{ 1{1151&I tglﬂaglpuao AT %gﬁip t% {nlggééll?lg gz kg dl@'lac%fnfeﬁ%f tRélobject is
not nmeesmmcstha'aﬂhe @gmtdsereieahthay baeatbenrowngh. £>ves tlmrderectlon of the

detern1 B subt actlng out put signals from each
mOoYgMcRt 1 ne %fif:tﬁ%t e of an unwanted novenent on the X-

and Y ”ﬁ?a?&'l IyiaRg r ﬂu%ﬁhbnﬂs $avdroteisei taah&struckitk ¥r tfRction coefficient

Z-measuring signal, Vi, which is obtained by adding
oftlnmﬁngmtlphas lsaeg @amsnst@tedtth@ aﬂaerré@vqmﬂm of #ipigereaf hlank or even black

[ down AS r

papgriglaies (o s el SR S8R DR ERrediso (B8 o 4l evice can aiso

begﬁedbjuﬁ@W&rBhﬁlﬁhmimﬁhgg Z direction and the input
device relative to each other is used to perform
click fUnéhdipnut deyiceueh apthat hogaia dts- W opEaTHE PEEMS
4 K from different
oL AL el Vo, KRYRE o g ot
positioas afhe bhsel pate hayvel, ﬂ&xmwamyg b@mdfarm spets Zt diffacnt positioms in the

T N —

radi3@y ?&%uﬁfcléﬁ "spitﬁllg Qﬁ)aﬁté&‘ % erQ:r@sfs tﬁlﬁf‘tﬂe@@éeh‘ﬁib different measuring
coe ci ent finger. It has been denonstrated

axe$ hatallzldoes mm\cemratprohlela ¥f|n9@ﬁ§sm', nigsidwad cogss dalle parbbexeduced by

usuf)geglg%er fégérgyl%ﬁgggt}y %ﬁf{: W?Y,'e eer%yglé}\l(jsleg ratﬂl rp%%[}:clsx, epg%velength

dlffgfeﬁé‘é‘opé’fe%ﬂﬁhhﬁélréaby g@fficichan a fi nger In the input
devi ce, such as that shown in Fig.8, the neasurin

beans pmtwmsgzblafyeofrf@fnm%wms.tﬂkﬂwemf aoeniae! triyg for the
ol s FUEREO O SR BPL,HLAR BRI A gt
drivied Bir&tg indrichit mtiuftfaﬁdsrﬁmblyrmavﬁtemhs difffererteliadet lasers, playrwenstitute

for exanple the plane of the w ndow. The nmeasu
s g R P i, M 1 FE B e e by

me%ﬂf%;f loftb lideSEPL ?fl@tgdloﬁé’ wiiéh i%raﬁﬁﬁgéde\bllﬂnﬁ 8440 8P tHeBdiation from

erent nmedsufing axes usually does not cause a
each pbiHeativdd lasancandds vsed in p igiedhatingmode Amaddittenal advantage of the

aFBra e Tt Qi p BELGe Sbied rlrdslor g SheAifly ARl e

eleahé sWENGhs@thpod EMhddRvice idkéduagy, sufficient.
her p033|g| lity of elimnating cross talk is use

of a conlfig® shaws the rrineipiel anginghedimens of epticghinput deticsewhich is

oY RS 3k P RS Ko A R BRI B i an e e

in a3l dpphrafis&heréif evia tRatstdne satoll ddeyyentursbramien dllE}ﬂey snd aseected
constitute such a control drlve Such, nul ti pl exi

mepy pctiyated 41y aowliskt SHchgRilRR devige, Srhicthna¥ bary aissgcéfgndoilwk

nmeans of one detector, or photodi ode, which is

arfanged within reach of the radiation from each of _

t he di odEhd ssalt-andaclitkidsvies 60 of Riga 9 tcomprisdsawb egtipal densor units 62,
64. A]\Sr;lc}?ggr{sgll' (?or}r?ll)nsegg H)tdg aeseroz]:nd pl?loto diode assembly 66, 68. In the path of each
of the measuring beams 74, 76 emitted by the diode lasers 66, 68 a lens 70, 72 may be
arranged which focuses the associated beam in an action plane 78, which may be the plane of
the device window. This window 88 may form part of the housing 82 of the apparatus in

which the device is incorporated, for example a mobile phone as shown in Fig.10. The diode
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enbodi ment with such a driving circuit is that the

space needed for the circuitry and the electric power
wa@engeyss on of the device is reduced. Fig.9 shOWSBW0B2003571

principle of an enbodinent of ;gptical input device,

which is 25 typically suited for nmeasuring scroll and

laséth bifdthBRY@BRR. Ierdd§ Are ARrahFedUsucill that the chfirdye off eetbeains 62, 64 are
an apparatus wherein nenu charts are scraolled b

C a
at appesitsrangles withirsipeetyto skrinarmabiodhe windopetiy Torpapmlest apgles of +45°
bi gk, h an input device, which may be called a
an@%@dlrfggpgﬁtg%é&'i ck device. The scroll-and click device
60 of FiThe dbjepophirsasfihyed 80id inoedd &ewss thie actioh plai2 for a scrolling

30 64. Each sensor conprises _.a diode | aser ,an ot .
actignid meyeRRYP§IBG!Iares thip Rlapp for 18k e aghih Axfes it ecein
abdgg,aigdﬂﬁ h&ﬂ)ng gﬂﬁg Slf%)pﬁﬁ sRiff ih Rkt b fe LR By RS Bhger 8wards the

ens y be arranged which focuSes the
diods taserni antl ptiotoatiodd asseamblies 06 and p8.afte ongut wigingls ofrthe dstectors

the pl ape, of ..t devi ce wi.ndow. .Thi.s wi ndow may; .
asspupiEh BADE dicde Trsa T S bHeg o 4 HEma Drste i i ufeafe rixe
elebt$nidQYduREy 84 THICQFRRRASRhatds T RSP 6f, firlexb@plehiéeontrolling
as shown i'n Fig.10. The di ode WD 2004/021158

fingg B0 IaRE OOPligO BB Mation abew dhessaithanoy ¢raems atgts At 8Penses

are arra d such t [

o0 are BPEGeANEalR befol€a o Eeh DS el HohEA B Recbfowards an
awhPfrbi@havaseaio dBunitk dfaycbeatepicedaly modulatimgahe tadér cuamnks and

-45, respectivelg. The Obj;ﬁt or hqun finger 8%.is ) £
couning thepulsss seceved by theaphoit diqdess Erom the quipnyt Siggals Sign: and Sign; 0

i . |

theSf o, GRLN TEESaPEOBANES ChHE aldhleTnPUiRBral ObF e beams 74,
76 aespectinvg]y; sheseeleciPapptoa)y pasdlld to the witdow ardi the velecity (Veiic)

ref|ected by the finger taowards the diode |aser and
Perﬁﬁ%{lﬂﬁ%ﬁtg&&‘ﬁ B¥5AR §°§885W6a68. The output signals
folRfwst he detectors associated with these diode | asers

are supplied to a signal processing and | aser drive

el ectronic circuitry 84. This circuitry evaluates the

movenents of, for ex | e. the.controlling 10 finger 80
and suppl i es i“$®fﬁé?§gﬁgﬁﬂbﬂ§l e said novenents at

its output 86.As g%qﬁ_i(gpg?ll heygl,n before a novement
or Sth jec

of a finger er obje towards an away fromthe
| aser/ di ode units may be detected by nodul ating the

| aser currents and cquntin he | ses..recei.ved. by .. .
the. phot Ba] bEes b GIRRITEETE F AATOLTBHAHER Gt e in a mobile
eIRAicRdevi A4 HeYpEiBal ls@oP SRR I THeRRSE dnSsr 181t i
ph(ﬂ?g okﬁﬂgg}/k%@%ﬁg %eﬁgﬁ?h? ef o azi/sS of the beans 74,n 15 comprSES
a ditgle lasespalqthiotedipde fthenitosiding) 3ss¢nvly981anyl ajerrsa94 teiconypree the

R A ST B S SR oo
diolid 2s conRbd@éd to-anDl@frdhic cZQuivoB,i whick piéesées the Tidgiitor sutput signal and
conStIrogig él)e laser drive current. Reference number 100 denotes the output signal of this
circuit or an interface to control functions of the apparatus outside the input device, like
mobile phone menus. As the chief ray of the measuring beam is incident on the window at a
sharp angel, it has a component both in the scroll direction X and the click direction Z. A
scroll movement and a click movement will both cause a change in the measuring beam
radiation reflected back in the laser cavity. To determine whether it is a scroll movement or a

click movement that causes such a change, it is established whether the finger is resting or

has rested on the window during a given time duration. If this is the case, it can be concluded
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Fig. 11 shows an enbodi nent of a scroll-and-click

device 90, used in a nobile phone, which device
waoomgneees only one optical sensor unit. The sPaDIE2003/003571

sensor unit conprises a diodﬁ | aser and photo di ode

(rmoni tor di ode) assenbly 92 a Y alens 94 to conver ge

thattah(ﬁigg %cﬁ}%ﬁ%?é'é{fﬁﬂngﬂe 28, SL@MntGord b&ﬁ?stsi FSefastGRoverent in the Z-

e 1 nput device. The nonitor diode is
dlrwnmeMe cﬁnger taward the wirslome aovindayi toudB of thisi fuitgepansbatasiastracting
Eﬁ? tor output signal and controls the |aser
of thy fingsr m@ﬁtwm ¥-er ence nunber 100 denotes the out put
si gnal  ofs feltaskedHefeit hove! thd frelidn€y bage 1ad2r edidtionlmodulation,
functions of the apparatus outside the |nput devi ce,
which kseduerto Binger mromesnireeoss. thawindew is Heeandeniypnaircupmstances and, for
n i d
exalfio e PR 88 4 S KBEHEROTET ol R o gatd (RN ress

on the &fiﬁ’ddv&h eh&laberfadlhti@Ciloansolbe xﬁodtﬂaxeml Hut a0 fraquehcyaoehsaderably
click movenment will both cause a c@fn%e in &Qe
lowe thaw Hierfgradiequened This low-freapersyiraeduizhon qan belsterted by means of

an &ﬂYt otnXI ?eT%(&ggﬁ&H‘d%e Slobby 10218 Fog. 56 Walith gglﬁ‘”aﬂgéﬁtsuch that it

venent at causes such a chan is
reca%saqidredsredfﬂm etddetatddredibiioy dhe agmonstafi ra@amn inkilent on the
nthe w dowdurln en, ti tion
phosahedes 03 imey o a6t b5 Arareatne b Beci IR olot oSt frsSinels a partly
refIECHN A0P 30 YR35AH of ﬁa@ medrind behinCFhR B3 hﬁer reﬂects a fixed

per or rred’ For, such an action consists o
portiow efthe easuririgehezm radintion fowiardstthe asifonal Ehotpdmé? J hegdditional

38 Uy P A AR L0 T on

thu§ 6dt£51ish MdewRr a thik 4dtiofl deexcaccr ortridg thisselhiethadhatneasured movement
nmodul ation, 5 which is due to finger novenent across
is atohigk WoNERIGNY OF acFEOBTERYAMESH ci r cunst ances and, for

exanpl e’TH(fn%chH{?erﬁ: 2 thedbywrd q?@ﬁ rdltaf?orilm%'ﬁlatlbﬁ cdlPsiso be

been fo n case the rests on
detvdterippnmeiiiofltiasonitadiiatel asshoivhlin Al Thiniiguleaheds the assembly

92 PRI RS bHA RGO Srotiofefockr Eetniviie 156 Sadiation 97
emgt%H gf:gh@ ‘iiea93é1 e cﬁf)de ﬁ&r@%b&ioﬁ%@khéjtﬁbﬁ%r%ode%‘@hpsd is supplied

denot by 102 1 n i s arranged
to mlowkpash fitter 1081Bataswss valky the ]wr frefmngi CQIhEOIWBEJI%lI te thegignal
radi ation, ation .
proffor gt 00Tyt AL siena(S < pEbyeR reeLas il By odpe ciruit
9g.(not shown), for exanple a partly reflection mrror,
in the path of the measuring beam This beam spli tter
ref | ect sAgain,ipdhis ciseyit it Wstﬁghﬁh@é whether aicHek Bygment occurs or not,

i.e. é}vagh}%trlg A tﬁ% ér%q:g/ (?}rg) dltlﬂ\?,g)a%%tu Rllg%‘i‘?ﬁ @ﬁgser rritl%/eemeasured

mo@éder] i ﬂie ipfotrasn 60S0k b clitk mﬂa@cﬁnen’fhr s scrotlmvtenzan ItliS also

t hus establish. whet her_ a click action does occur. qQr
PosHINS to SRRy AP HEI 1Nl Svaa i BRI RIS, s i iRt the low-

freiﬁ%:\’l&”?cgﬁq%&{en?fréﬁéﬁé glﬁﬁg;\sgment The occurrence of the

ency radi at nodul ati on can al so be
det ect edDimyngrhansnethat the fingerir¢sty ordihe andag, anrnpimeleptronic

2. This Fi e shows the .as r|S|n
feefb i S i oe BTSSR OTh COTe 1o B4 YLy s Minch
bethREEWHIcAS1entH®y mEAUHAL b&h Fabiation passes forth and back, the monitor diode
and the laser drive circuit. The effect of coupling back laser radiation in the laser cavity is
that the same amount of radiation is emitted at smaller laser drive electrical current. When a

finger is present on the window the drive current decreases so that such a presence can be
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20 emtted at the rear side of the diode |laser. A
portion of the nonitor diode signal Sd is supplied to
wa2bmmepass filter 108 that passes only the  PCT/IB2003/003571
| ow frequency conponent S, to {;he signal processing

circuit 100. The rest of the é gnal Sd is supplied

esta?i#}ﬁaﬁtﬂy}fnéa_%uﬁx?gm?sl drvid chﬁleﬁthf;or gkirﬁb'lietin th8@ircdig8f Pig.4 ét a similar

is circuit I's established whether a click
circnit westtekmownde aipsrson skitied in the ait, Ehe rgbrdt ¢festictna measurement allows

| ow-.frequency anplitude vari.at.i,on occurs .o not ..
detTRRiRG MAETE" e R TPmg et the dronthdiBls ¥ click divement or
a scedll Bbvéder. Cl i ck novenent or a scroll nmovenent. It is

al so possible to supply the whole signal Sd to the i

ci rcui t Ingaserapulsedidiadsilasersrused.tthe prgseace of ¢ Ragirop:the device

. f f t ] i :

i S Y o RURANEES o B 01S55) Py Bl P Bl i e

det@pirGignhbadcuninigtn tROfikeadisacdnd mbfofexast driveduirsnt peroyl. As
enconpasses .t he di ode, | aser and the. device w.nd

explsaafied fhaing Bf Bigsrfemds. iambsr of sadiationaing figy %Ef;ﬁgslé%d will be
col5h ARt bpgl B SES IR 0 LG gt e

aser radi ation
windowt he | aser cavity is that the sane anmount of

radi ati is.emtted. at s | er .| er, drive electrical
current %]a\%h 8 ﬂﬁlﬁ € tbloﬁ’dléefltsl éﬁb? %&Wﬁﬁ% Aeteedngprseie P F% finger on
the \%{guv ke @3britlRAGIeRAS BSove ndy Y comtbiitiedav it 6EHGRORMT thtLother
2004/ 021158 PCT/1B2003/ 003571 16 established by

embpsiments tehtringednnidaneyand thustto incssase thgwpliability of fhe measurement.

R T T
med¥aAAY tHRIBRALtGs N WR lage t&nii dueng thetrelfheikirdghetfesnarritha Doppler

_nmeasured with the nonitor diode is a click novenent or
shify scroll novement. 5 In case a pul sed di ode | aser is

used, thg PISRHB05E t Giely d}%remdgmt BEY hrfoBile gﬂ'rex&%%arams

can al so Be established by neans of counting t
compuisingra difplayipariehi 12 asnicrophénee 1 ldie e optival Bipghddvice, represented by

e g miRrehic. i wutiE BT B el RS iAo e of

keybb&Ha an@ céMfriges alshfallBUkRer BF kéyRIfr @kArRpIe dial kéys' 1225%nd a few other
hal f period will be equal to the nunber of undul ations

keys 420.fkhegwothet ofikdys nmpeyrbedarger tham shavimigdtig 1 2dnsfearhof ayreumber pad,
10 wi ndow. Fach of. the enbadinents of the.nethod to

the aRpabtep P P E8uRees SR BORR IR ettt i naow
descr i berhehsptiealnnil @écicevsh provide Edanadl antaés When Mtegrated in a

nore of the other enbodinents to obtain redundancy
mobileiphangswhigh ispipededwitha stasdargdipretogs), sichap the WAP protocol or the I-

moﬁ'@ﬁlgéfﬁ&'ﬁ&h%cl)lh E?H%aﬁ’; oft%%lgl’gﬁ g?dg?&? ?}Hﬁ%ﬁh&:ﬁ%ﬁn?#éﬁ%@&ed asa

used In-'co on W't e net
terminabfor a n@ridhide/eommiimicationinetwdrk, duab es thedutetnet. dihe window 116 of

the SRl v} Aeits SAna, cBIDe PR OREC 1260 b S INEATd o e
moBiPHoAk U shown in Fig.13. It is also possible to arrange this window in the surface of
this casing wherein the number pad is accommodated. This window is preferably a convex
surface, as shown in Fig.13. This has the advantage that the window can not collect dirt and
grease and that it can easily be detected by a human finger. The number pad or keyboard 118

is an optical keyboard.
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conprising a display panel 112, a m crophone 114, an
optical input device, represented by the device

wonedon 1546, and an nunber pad 118. The nunber POBB1083/@3571
sinplified type of 20 keyboar? and conprises a smaller
nunber of keys for exanple d 4l keys 122 and a few

ot her f:

Choen 1 0L I8 AR B0 B ks
hereq ffipst g cqmcﬁlageybd)esd) deseriped Bﬁhélpckt‘&l;/rkg)ﬁ@’ﬂ phtawi application having filing
capahilities. The aqptica deV|ce can provide

ége éH%E%Pé@%@Wﬂ&Q&ﬂWHh@%%@ in a nobile phone,

Wn' ch i g [@yﬁo‘éfsda é%éshse@tloﬂ ﬁféqg"tﬁé 1R{eat- PP Qf Fi U, bf@tfe mobile
the WAP p oto or the I- mode | nternet protoco

phofy:. Fheaimlayf 11undy e pligtid cx:Mstat fieplay bomprighg adeyennt Thguid crystal

S e e eSS S T kot o
dlsp(l’z%I s pBsitibiHAUn éjl‘?éﬂsgﬁeﬁtaﬁn{& (SivbegelerB4l Whithss ﬁ@v&i&ﬂfvaﬁﬁrecesses

1726 of the casing 124 of the nobile phone, as shown
136|aﬁt1m|@s1tlpgs of the keysal22o Tho gbstste 1%1sam®n fra exmmpleypiigagparent
| I
pedle BECHTRE €10l R 5P R L DA o

deu&uﬁface as shown in Fig.13. This has the advantage

e e SR G ahe B 835 o
B Y B A o Sl e o

keybogrd tightoduid dae fuirtheelight gnider 44 hﬂaartaylged Jihisligiv guidg <hereinafter source
di scussed

ighf §RG SBaHER T BRI cR BT PLARRIE A Ry T Fraeed
posﬁiéﬂtlaﬁ i hE subsadd. AOR08r Wukde l@t 18¢ 144 rikdyBI EEdided at the side

Fig.14 shows a cross-section, along the line Il-I1" of
ABDIleeﬂ@yb@ﬂTdﬂlﬁbt grids tloée®l‘ﬁfédﬂét10m‘ﬁ@moﬁ sspdnsd light Soyrgss Wuch is
ui d. eIy § | ay_conprising a |layer of liquid
ma@?f/ds%flosmﬁﬁt 2# 1glﬂqle( t'str tﬁown) arranged between two
subst r at®fe kkgbbard Bght duitlet 140ds esHsnditod; for é)hﬁlplﬂis&md)\a&ed with
is positioned on a transparent carrier (substra

protrading glements; sich thay Hgbicrain e soe’acaélgégguléfaes s?uﬁlwfemto the keyboard
onlf leﬂotsitl%ﬂ§ PP flgﬁt?g h|§ §%% inthe X di péac ioH Qﬁ& fi Q{t ﬁ)g&éq sk $n fROE direction.

ransparent as I cs”and conprises a
At Ibdsghtns gﬁG dderedight pathahi erpssd@t paths 54 & easdsicmrie prasesis as already

shopmgh Te&. [helphaife Bridickmpoan iefbeud T4ks Rithet futg euide 14615
arra&lgai A 4t ou %ﬁ@xmahgﬁérld%aog u% lde? rétetvied tRNht\nt i the

e rectangu ar CD. At sid keyboar d
keybogtlthggwndlermuspion thiﬁaladllatlgmto gmlxﬂlealmcm, far exangeld 2 photo diode,

et RSP AR B PO Foth B T siecigraapt U g may be

arrah3b@ Bt thé sidé CONGRHe RéybbardIfht khide 14(4% tréhspére rdiil}tbﬁ)hrfﬁirﬁ the latter
A'simlar source I|ghtygU|de 144' may be arranged at

guidte ani apéical ARtestor prrangedyabpasition 14$hin ﬁlausa‘ést&a@ fed@piaye coupling of
radfaﬁgfl @rto{not'ﬂe %Egd@a?q lf’%\‘f %ﬁi IIlltlg nt(]ﬁet %&&qu{r/g{lg& the latter may be

arranged a sub
provided with protruding elements.

When a key 122 is pushed, it moves into the keyboard light guide and into the
light paths crossing at the key position 136. Such a key will, partially or totally, reflect light
travelling along these paths. As a consequence, the amount of radiation received by the
optical detectors at positions 148 and 148’ will change so that the output signals of these

detectors will change. As the source light guides are illuminated from one side by their
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The keyboard |ight guide 140 is constructed, for
exanple is provided with protruding elenents, such
wo ha4/oiight fromthe source |ight guides is corgl/agko03/003571
into the keyboard 20 only at,positions of |ight paths
152 in the X direction and Iiéﬁt paths 154 in the Y
assdtlat&alg 95’?“ urbls, ﬁfé%t%hé?@sof 1rbrafag b€ chipidH inRAhB Reylbodrd light guide

Cross pa hs 1547a recession i S present, as
declahsee adt;h mtsrhanmg distafepolihe light paths 453 endsljébﬁomnbe positions 142" and

a2 bRy o Raie tifocs ud bRhalie e pRPndl bf g eprlghpupur
sigréléA8dd BepRhit@sa pachadr ey dbpends bh ehe disti@aTehik ke fromrttie light

transport this radiation to an optical detector, for
sougranpl e a photo di ode, 25 arranged at position 148 in

the sub ' e [ ' 1 .
my o135 Byt bAoA o o
circgitd ﬁembéﬁlrin(g ifrmmmytaﬁelaaimﬂiﬂoanoﬁ tionehahgesl inthese signals for both
e tqg _an tjical detector arranged at positjon 148
the flghtipasd 5B 8nd Rebpatns hSﬁrshwélowﬁotp.dﬁ&nafnepwlm k¥ e board has
beeﬁhﬁ’%ﬂe& he keyboard |ight guide into the detector |ight
es the latter may be provided with protruding
eIenent§hekﬁyVhﬁmnaﬂmemexmﬂuﬂsmpUBMEumomﬂlmmvggdenmmbe

oG ST 0k AP 3kl b BB B,

parti al Inhe%ght uddes YLED&) hR§ thelpuhed sourtey el I ing al ong
t hese pat hs. a consequence, the anmount of radiation

receive dns@gadthé)yomané af persediodasras pesitionsdi4Biapfd 494 thegpdiation
froxHAl} eyg?agd\?wgﬁ{] %?11 %vhlghaiksg F?irélgé%lgf%&c eﬁ* ﬁ@(ﬁ%g 6195 GA !?)eoZtlfrfeer positions,

for xdmpié PahRend 6fefleviers St d&xeb()‘ptichbctdmﬁweﬂt@ (Fbr @R4rhpR, if the display
PCT/ 1 B2003/ 003571 18 associ ated | ight sources, .the

112ineaimlled by e natex péamaflm ﬁa%%mqss@s MG Py DeespiBgedwith
add}ﬂogﬁf trdidls E)?s gogg& a&l frﬂxﬁlrtﬁ@ﬁé%%m‘?l' Tflﬁ%gﬁmgfnsdattt?&twe

fromthe positions 14
whéléh?.lbstrm pm:tsmsed 35 dlﬁplay]mblsﬁrq}hlnsmad 1of eghstrateusS0 in Fig.14. When

necgstg dne (oHGURH D A8t i I SRLY bR fos Tt ecial function.
di st ancerfoy F)fé' 18di48¥n H&rfbhd ﬁ‘&n'tlhegmur& andWabig diff@ent intensities
out put signals t he detectors, phot o di odes, are

intosthp giffeeent tYohghte)@ths dfifahe seurealight gfudrc 146 aayrshoy a depreasing

th1c§$§s§§afé§s %{\gﬁﬁrtl)g%mlgahc@cmlorb5?5:@8111%25%§%§ﬁ, PﬁE@ serﬁﬂected as

beahkbrbst Rits aﬁM tg@th 164d)@jttﬁé gkeneupplet sille kEthe @éurw ﬁgm;amdd: 144
has been 0 The key portions that are pushed

towiails @ kiepidn ﬂ@ybglarriath Vg thekeyels PHSHeR dowpHisvF RRsnWPPTIOR partlally
1 I
5 SR Bl AR Y BN TP 1 i
of thie light gede flects gise ratliatvreavbeain t@ﬁ 'rlrmardmfhephm:tmi i1621€Ro improve
QSit] ns 148 and 148’ e . radi at rom
the WVB% ot i ihe aaasygmaat akip ft.eﬁaqﬂgﬂerbpaaée%va@a Tk@areff?s%ve portion, as
beat] £3'0Ra8Y ?{Fes&rgd AHEBeaROS kdfleRra by (A sHeW suetaBEBE Bie R¥tector light

means o ctors or other optical conponents. For
guiée(hctﬁjltcsyardi thelsecatidsisteator 162°. In the same way the pushed down situation of

the key can be detected via the X light path by means of the radiation source 160’, the source

light guide 144°, the detector light guide 146 and the detector 162°. For this type of detection
the light sources 160 and 160’ should be switched on and off alternately.
It is not necessary to detect the position of the key continuously, it suffices to

do such detection a number of times per second.
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112 is controlled by a matrix of thin film
transistors, this matrix may be enlarged with
wadauteasal transistors for neasuring radi ati oPCT/ARR003/003571
the keyboard. This option is 3 tractive when
substrate 134 is used as display substrate instead of
substr at t f
t he addi |eg)r%§fd1§hr‘gér?gf}sgs? Ig)tras he Hg&g%??{mﬁlgeg 181;1 ?ﬁdt&glls? and 154
candp elmtlagulﬁhmk:ﬁotonly lﬁ}mlm’erennumatmsa dutalsaby prferfm‘g firsqiignoies. This

e and . havi intensitie ,
can P el bY PR & bloHCl s 70 PheBh Ticieuice dight BliflgL 144 and
& fi 1
e BRI RUR HEPTRERE3tobSUTRIngB 01980 oy, vl
from éﬁllﬁta):teddo zﬁlsltrab@alnt 18 Bhe detactordmangh(eisyrlso gépw isefingpation should

be fF%%ﬁﬁd e Elgzysev?{a]? E111tlgmo ! {h%?ntﬁ;}&pé q%lfﬁ%%dflaf'én beams

incidestdhél @ferdrt X areif Y ¢ight mspeerpbclany pagivired thy r@fﬁectmg surface of the
reflects the radiati on as beam 16511 towards t he
sourfstlight sides ysnecHisi sructuzean: OTﬁBapé’kew left side of this

tovar 08 RRe e KEPE T VpEo ! B RO BRortRAMMARIE R or kevboard
shogfg ih fFGgfslrlgaBﬂJmenbayboardlﬁ andther tymwtﬁemmpimah@nby&enahbr by
y. re

ive rtion 51", ca e ..
integERIDg ﬁ‘%ﬁ‘dkeYSP élFﬁ ‘?Iglci’léfl?‘&é’?é‘&e Ug EJ[’ﬁQG%‘RG\)\/?%HﬂﬁFe&BE‘mg the
(5 r
congictlo'hg1 gg ?F:{(ggé 3 (axle) Qﬁ%hg(gb'rrﬂéﬁl\%a &&?#g%%ﬁ@ixﬁn&%&rnﬁ%ﬂéhns of the
detez:ltdtr(xi)tofd‘rﬂ: mputaiavtch,ehk b«yyboatml ltself @etlmgee teads 40 @¢mp1xie radiation

t i on_source
sougsd et Bprigey A Bchesihon of £ ph % Rk B pedtfetp At rom
thatacﬁﬁjcdsﬁﬁ o elean@ lof 582 13-165,0he bduirse ligtpguitle 1de1 Rt having tHesspecific
i ght sources 160 and 160' shoul d be switched on and
conemct@mtaedmm @tsacton light guidel4thddbsayang lengeraesed. Alge the electronic

ISl L SN PRl 81 G st

becd@4hD2Zrhdhéh B&?ﬂi& {h8206i860 085 ushed ﬁe}T saleriaed Abincthe bmpmssignal(s) of
sent along the different X and Y I|i athsgﬁ
the jrput deviee. B this vy sepmidambde space apd Sps&ﬁio’dﬁ‘iefoé’fl eyboard can be
savle&]t’ﬁﬂsshélhg so & totlf’elr ?erpeQXf (Sjﬁtfcfa?l&?ggarﬁﬁ %bﬁ%ﬂ@ére 1d1-EE tffe measuring
e rea ranging a colour filter
beah:{s)m«mg thh posnunmf thé kdys mpansithati the distaiwe befween ttlhaedlode laser and
dI| ui de, 14 Th.l filter sho
B30 eta B s B 8Bt k. SR iy
mcfeﬁge $1Qhé Hdubfl anll 9é1ﬁblllt*16f thb fmpﬂlea@ﬁé@ ntBgraneh 6 LG opticd

colour discrimnation s be realized. There are
keybeardraatl thxoengicsl inputi dsyice @@@lrowﬁ@ ddwentpgdsmobanlyffor the keyboard, but
1 r?diﬁm on Cgearrs incident on the different X and Y
alsq fordhe It devices hecial Iy by giving the reflecting

sur f ace P, 17hBows @ittt @mbbdifieng U TleSancosiogididybeard wherein an input
structure and/ or shape. According to the mvené)l on the

devigesis ifttegrntednTlspentical inphdseice sampases ecljedspser angplhgip dipde
assészrlgbf:l ll%?i eg adRvRE a@?@ gé)(ﬁrﬁ{e Qe AIBY} bﬁ’ls%}fﬁﬁ EEIQH tllEkQ(ea/board light

consi Integrating t eyboar
guide 140 sethapthe eddasuritpicaniel3d eeittédby ﬂne dlzmhrmsr) pfopagates through the

gy 0 By sembade el Sptaim s giany gt S eoltimate the
meQJuntn?%eaxﬂ eBeptOmhe %}w@é witdewl 188UEnsARYdnG ?nottsﬁ@wk)eﬂlbpﬁé gkranged in

Itse onger needs to COlTpI‘ISG radi ation
the measuring beam path to converge the measuring beam on the device window. The

measuring beam is gulded along the positions of all keys by means of mirrors 190-195 before

it arrives at the window.
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sources and detectors. As the position of a pushed key

is nmeasured in a way different from 15 that discussed
watowheriband of figs.13-16, the source |ight gpCTEB20431003571

144" having the specific con§5ruction and the

detector light guide 146, 146" are no | onger needed.

Al so t hgrliembl @Rt of Bie dbjkict 6f fiftier BErOSLIRS wigddwW1 €86 is measured in
out put signals of the detectors 148,148 are no_ | an

the sareciwy apdesatibed at ichardof Figsabsuln the gmbedimentof Bg- 15%‘3 single
d d |
o e RIS AP 5 s oo

adda@mbBinfopmatibeg 1iketal dhahgdﬁﬁyllﬁolaﬁdﬂ deiga C\lneen?;Ghe amanirend'mfsa low-
hol ds al so for other types_ of op | cal

FreausPEORaR ISt 1P AT Fiendh SEAR(STIGR N grespe of the inger
on {ﬂ% %i%%l ﬁﬁldl‘at’v Hae[hﬁse%ﬁet ick I?ﬁ;v Fnléﬁt tle%tIﬁﬁEéeTQ &ic4R88 whether

aser and e obj ect |nger to be
andvelaisiukeyds ipsessedossed it nnadld of thewundrdations shdwrcin Fig$uwhishjundulations
a Sugg}’rﬁi i al i ncrease,.of the accur

are CaJsg eytnag mepsuring &ﬂlatmpp:lgnng i Eﬁé&ﬁ% ﬁav&y wﬁgectlve ofa
ﬁn%? gr{/oﬁgl]ns&gtgg gﬁt‘hgggg&ﬁ tg?@lggﬁ%ﬂs?glruch ﬁﬂiyt(b eed:%lélg(f gerb Eﬁr ugcéulatlons
havalbscn fisod to Histingypsit baﬂ'@wm@for\vm@ and pa seroflimastement. To that end
the 3 4559, og%eqeug&ﬁxlﬁéglbf%? g 81(; gdr‘g)tu{ﬁg%& %}%ﬁldtal}@ﬁgﬁlﬁh@or%r&a{lﬁﬁ lf)"y a scroll

moSanRt] @pen®ntlowdrR dir6tesn et ploémendi Adn&)rdlag $(§3t1’ialnyvehﬁﬁn a second
and a device w ndow 186. The assenbly 182 Iﬁéi ran
Ipﬁ%wded

usejig mﬁ@om@mﬁaumt@ﬁtons gmhe detegior %tptlh%gnatl
w1tF§8%§%c§ﬁng d%y {fgl@c %ﬁa&é@iﬁ@cﬁmﬂgﬁﬁzﬁ E%ESQH,%geS in

€ asse
thekeycatdligie lgﬂldéaadSca(tmﬁanckmn) resp)ecuméllylmm‘sm‘mgmdiation to the laser

cavifan e ROPET BUFFTO AT BRSO PP, edliLes Rgoveen the
dioB€ ﬁig;‘;r%a [ﬁﬁit SHsRRVE WaficH RetdFRRILENEINE 9@5!1116&90!-' i‘ﬁregﬁﬂ ke and thus

measuring beamis gui ded al ong t
thepmmbbr afitbisdey ghi bk égtsrrm;ledl’e)aﬁmln@flg tHermuarher Q@Zﬁrﬁl ggler undulations.

B b R AR LR SBRIRES Ait o gomn

forfvhRIGRE baSHWEE MdvRméhiRORYadddforiabmeBa e aetded fortdwm&ﬁﬁg which
way as descri bed at t he hand of Figs. 1-8. In th

kewﬁmwﬁqde@mlmtﬂle so@wam that@valngigs @e dgeptornsiznl ltnd&laélens has to be
acI| erei n before,
adag?‘g ﬁﬁd%“ﬁ? H?lgt.rflégona k}g?fargtl on, like a

chan 9 e iThd digedtas ﬁhg@fr whith thtfvfeﬁieht istdBe mea:mrefcbls ¢lee sshttering or

| ow 5 frequency nodul ation in the detector si%nal : derabl
reflgpiéng sw%cw@pétdﬁmatq 6B Shealppsy CRYIBANAAE NBY ATAREYS 4 ggpnsiderably
largd} dﬁs@a‘ic? Ms@xd&‘%t? nﬁhv\;] Efb%ld@g ﬁ{etﬁéat %d%dtfé& tHRMESBGhber of

akes p ace 0 neasu ther and which Key is
zerp!foed;aaddluamhm causeddy présenteeofithel fingeriioemsislerahty inareased, which
whi ch undul ations, are cau y

laraeé&&ﬂhtﬁas FeSRFITA VTR A A STR RERIenE 4 iy way the
quallty Qﬁcpl%ﬁﬁﬂ)lﬁ?y S th@scrbll B&ﬁﬁl JTEIRRBFatedRphtQIHRY ahB @pkcal keyboard

undul at1 ons,” which may be cal |l ed zero order
is aonsidérably dnereased comperet math thated thegnplitgierisg BFL%- bet ween

a forwar back

the zer ogf) ?OCT g‘?e i‘fﬁ Ci(l v sa? aﬂreer{.rglg)gpgp%%o -c()g?deé %{l‘%@g&g & larger
thahtRMinhter @ ﬂiéls@ﬁmdmﬁlc@la dsed by any presset key, the signal caused by a

movement of the finger can easily be distinguished from a signal caused by a pressed key.
Fig.18 shows an embodiment 200 of the optical keyboard with integrated input

device, which comprises two diode lasers 202, 204 and associated photo diodes (not shown).
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novenent, dependent on the direction of the novenent.

According to the invention a second use is nade of
waesoa/oorider undul ations in the detector outputPeT/mBrabi/003s71

The keys are provided wth og{zi cally scattering or

retro-reflecting surfaces, whfth when a key is

e :

TheBh R 8 Pos LIRS Rl Ror ed i VA S Bl b U 0 ment either
aloffgoorichiRisl ca akmg twaakesy Thékeyshl@ Sacaey disfribaggdoovsr thee groups. The

ndul ati ons i s dependent on the distance,hetween the
congign el fhaders sl i SRR 1F oSk it 18 By F GPT feastred by means
of d?édellser 2(?5‘%#’19@ hidoiatelderc it CRReReds RN Gkt PO frofkis diode laser

nunber of this key can be determ ned by counting the
is gnidad elong thezmsitions dEthe kayinfdbé frss groupdyimeans ef mirpers 210 and 212

devi ce. described herein b e alre ] t | :
and 35 i BreRE oRE DPYE o daos BY nieh St s 9RE 256 Diode
lasei UL BRINKS asddRiatsddictdcRit ate usea Smaistrdbe dendifion of the keys of the

determ ning which key is _pressed. Only the software
secenfagrowyef kexs.be upRer GEQUSCR 618 K- digmeaninedieBhis ehided plgng the

. r .

o BEBELA 10 i 3 e S0 218y 29505 1R 0 o e v
windoweyandans sf the nhierore22and @2# sintthie embadinemi tig position of a pressed

reflecting surface st.renote fromthe | aser, cavit. .
keyip gbtpiged By dgterm ogyv%.gh@aﬁg H)grr%%swngzl%eapgrtb%fadlattl%n path is
. i . t . . E@ A l
AT R LB b bor i
assenmated with dns neasismg Hegmpr esence of the finger is

consi derabl y increased, .whi I el Cihli -

Fecoon tHEdosotsaarroptBh e dhEEhtsel Relnobthfan pregrated
optichl BpWaévicBwhidh 8binpdised Miiteé Blotié Ristrs tad @dsotiard phowl detectors (not
signal of the integrated i nput device and optjcal

showm).odarkgys 125 yremewdtistebutpd pyestlrse peralle)gsannsd Thy digdg laggrs are
of the.input, device f hahi

areioch et B8 e R B L s il o 235, 30 30{ 280 pit the

posithtai of the keystbRthe Gitst (la&Sand) ol thesesorai(gsetchl pgroapynd the third

_pressed key, the signal caused by a _novement of the .
(n£xr hapd) gronp, warachyelyMaaseiing egﬂr%ﬁ 1squ9ﬁq\{)§1r§;c£§:ﬁ5pn (tievwe window

SR 2P B A8, 1D TR by means

of lirutr @44 amdiindinorc2AGp raspeesivelwoAsinatie einhedinmenp 00Fig A8 4thg pasition ofa
associ at ed .phot o, di odes (.not, .shown WO 2004/ 02115 e

Preﬁea FBECOS etergynipg Ori\’mjé{ On tl:lleémggwnélg%aglgaﬁ}e Jpdiation

patﬁ?saiﬁféfriuﬁﬁd ang hicaurfRMBERIhb @b z&roL R dr UHBMREBHY in@hé &éctor signal
al ong ohe axis or along two axes. The keys 125 are now

assodisted ivithitlid nueasuringfeagr hpmeasphing beansi23§,. 339 gnd 2A@can be used to

keys of the first .qgr the | ower gr A0 R 18: .
e RS T s O B AU o i i
moR&H&8 iR Y JBFREbR respEbievelie dSiH hisd okt BtR (e dne@mtwdrasuring

di ode laser 5 is Qigl oll)ed al ong the positions of t

(8

h )
beagsyte mepsirp both; & serolhmeupmen apd a glicksmoygmensaad forse i third
mefipe W AT 0 B S i
with khidsarafaictiodahant srmeswedsed to nmeasure the

i n AR Rl i
ap]%ﬁdetﬁis?ﬂ cah BB YsddnB se&‘i’%iottlixé? rdgpé?gmlz,ré@ﬁ&idf@)é%la%aﬁsﬁ%“i&ed

mrrors 218 and 220 and is then difected to the
appeatic@®mprising an optical input device and an optical keyboard. An example of such an

apparatus is a cordless phone apparatus comprising the same or similar functions as the

mobile phone apparatus. A cordless phone apparatus 250 is shown in Fig.20. This apparatus
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10 wi ndow by nmeans of the mrrors 222 and 224. In this
enbodi nent the position of a pressed key is obtained

woyodetassi ni ng for which one of the nmeasuri ngPOEaBE®03/003571
the radiation path is interrypted and nmeasuring the
nunber of zero-order undul atigﬁs in the detector

A o BBV o Sy T Laf oy
movabld appeanatxsd which amttieaskd iithint andeed with awidivhof, for example, less
thar LGB B7S Herhgee S SHGybpP A 20§ QmpBsesap Sbj G ey board 256 and a
dis;ﬁﬁysﬁévii&lﬁs‘S?’AQ‘i’seche theg8r faa hﬁbil@%g&geﬁéﬁﬁ&atu@&e dbpsetus 254 may be

dsers are arranged relative e groups such that
provided withshe Wi protoes! @x38¢ I-aRde ardocnd forppgesss tothe Internet and is

profifEd ¥ 3R aPhed Mg barh Misdl i ol WA Gt Rt Bipow s
sho@hOid PntegrafeA @G tH the bipticaVkesHoatd g desaibed Boreisatiive THd device window

i nci dent on device w ndow 20 186 and neasuri rlg) beﬁm
mayalso bearangsd in # pige Berdaee 24 the appaniatus 2o ddlkkethe modilgiphersgpparatus,

R j i : o
the RepPHEF 254 SlopBe e ACVRIEHT B et ol GRERARH dftheimvention in
the pordisephdteyapparatb peovided thysattet advantagas @s irothewimbile phoee apparatus.

of the neasuring bea the radiatio ath is
interru p?@dn‘éfi’i‘&o’f‘r%gfﬁor@ ys I%E%Bled%“?é’rt% ]g}od‘_@} as notebook or

laptléﬁ,déﬂ @hbddaerdt 7D b Wik § SSwSindHED 1. BRSRERBLR @ox\ﬂgﬁ&s a base
this measuring beam The neasuring beanms 238, 239 and

porfldi02 22aandaecaysepbrtion 234 withsuly@D dispbily |27 frollembase pprionhe X

e B3 e ST by M B
keybSard] &PoRaShPhtQlelRe 286 is2anged wIMeh ESdeE kitonbeRihal Bouse
dg&gspreugg.h a sl;:ﬁ;r ol | nrrét?vt;gent 'tandgtﬁthd i ck {Iovqinent dorat
pa e mpu 1qemeayt be areangae alstie PelGTERIENS 69NVERRM1an fpyse pad or 2
addi tional infor i on . | e .t ] .
anyrogﬁci‘r 58?‘& e%c)c/essb‘t\)ﬂ?et 1%%3\%0?1(.: g‘h% ?}éﬁc%fﬁ{?&g%ﬁo a\g}cei %@n@gﬁﬁgﬁﬁ}&t device are
intdgBAclsadibscrifed Aetciobigfbret foea mobitaphare dpparabsen descri bed
" at the ha?}d of a mobile phone apparatus, it can ..
used i n Abgud-held spmppten fpLrxample %e%éﬁﬁﬂawws QﬁféP?akf%lgltal
e i . o b
< A5l 19 SO S iyl iy o
proajopdmdthum dptical inmut dedss aphather appipalrdayicss mentporiediwith teppect to the
same or sim]ar functions the nobil hone : .
notGRpk cATSIer A i Bek 2 BRI Rpuft oy B TVE S veight and size
anddsitfle ledddr §n&§€ #aflaDtcBboR BOH e 185of the invention in a hand-held
PCT/ | BZQSS/ oosml @éz i s conposed of a base station
cor@Ber pabvides dven dayperedvadages. a phone or cabl e network
and the novabl.e appar 3%54%.%E899%M o\
W thin a%hedp‘éeéltwltcﬁlpglssg% e 1of ) Pbr ee%arrrrlpl 8, Bﬁegsé
t han 100Fign2ishews & Beskipsengiubdriconfigudtivar Z00ushe2&i4 an optical input
conprises an optical keyboard 256 and a digplay .
deviesiip yeedggeplans thecanyentienabirackball moups dibe @%ﬁ&ﬁéﬂon is composed of

f ¢ . - t

o PRBRTARS 20 AT R ST P LU e

LCDheonitdr fixeé in angppog 29p) swhaen imihielFigure,aptai CRT momitot. An optical
devi ce 260. This input device

: ,, Of. ich.only the
inpyf dferdsiiy 302 ofsHeihonkydhs dvigs uinde i 1o is %ﬁ%ﬁ%‘g’l"_ the keyboard
caskRYD0aAHc3ding 85 HeliRRMABE tRE ReydBRIS00 15 8n SFt¥dalReypoRMIMd the input
device 302 is integrated with the keyboard as described herein before.

The invention can also be used in a remote control unit 320 for use in a

conventional TV set configuration 310, shown in Fig. 23 and which comprises a receiver and
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may al so be arranged in a side surface of the

appar atus 254. Li ke the nobil e phone apparatus, the
wappanatiss 254 shoul d be small and |i ght - wei ghPCHBAbGE03571

i npl enentation of the inventigg in 10 the cordl ess

phone apparatus provides the me advantages as in the

[

dlsﬂufgbﬂe Elplgrr?ag%g g rp?m%da\;éfgﬁ rr% S%séﬁ? 3 lﬁ\éﬁv\ﬂ Eﬂaegﬁ%rg?gg af Iﬁ:Q:oHﬁguratlon is
equipppd ojith azet tepdbord Bﬂrﬁem makthe bppduatoh sulglbblfowfon ﬂamp@e Baternet

The .not ehqak. c es a ba orti and cove
Conmw%lﬁngﬁu S BFY ROy esr e %fy‘n%f%et el 5o gl and
cona&ﬁsqmgﬁél 8Sceivaa filink fRITBRMeE AP H sBhal TREWaR e RstedRd by the TV

opti cal board 278. In this 15 keyboard, an optica
set inrguder tol dxsp ¥ tixgintgrget anformafena. Y jagiserrad| plpqab)égnqtﬁrev should have the

Y T

rem@fe cdhtroutit IPONThe B@Bbrpad o€ REHobtde3 2asfithd @Mmotel ttﬁ)trol is an optical
opti cal keyboard and the optical |nput device are

keyboard gndhaeepTdins de rinyradondhe ppiigsbmppiedavine is niggpted with the
conmput er, for exanple the

key?%@ﬁ%%%&%%s&r@g%gﬁg [ g!’f(?rg1 20 assistant (DPA) is a
smal | er Ingemaraintlmﬁn\teheomomﬂtmmled ifargheppatagusdiwbicd is equipped with
conput er 0 be d with an optical input

an QPé‘\‘i?lc‘%p‘ﬁﬁlSVIG? ﬁ%cfalb?;{t}cgg\tey 8¥fces mentioned with
respect to the notebook conputer. As, noreover a
hand- hel d conputer should have smaller weight and size
and consune | esser energy than a notebook conputer,
use of the invention in a hand-held conputer provides
even | arger advantages. 25 The invention can also be
used in small-sized gane conputers. Fig.22 shows a
deskt op conputer configuration 290 wherein an optica
i nput device is used to replace the conventiona
trackbal |l nouse. The configuration is conposed of a
keyboard casing 292, a conputer box 294 and a nonitor
296. The nonitor may be a flat LCD nonitor fixed in a
support 298, as shown in the Figure, or a CRT nonitor.
An optical 30 input device 302, of which only the
device window is shown, is arranged in the keyboard
casing 292. According to the invention, the keyboard
300 is an optical keyboard and the input device 302
is integrated with the keyboard as descri bed herein
before. The invention can also be used in a renote
control unit 320 for use in a conventional TV set
configuration 310, shown in Fig. 23 and which
conprises a receiver and WD 2004/ 021158
PCT/ 1 B2003/ 003571 23 di splay apparatus 312 provided
with a display 314 and speakers 316. The configuration
is equipped with a set top box 318 to make the
apparatus suitable for, for exanple, Internet
comuni cation. This box provides access to the
Internet via a phone or cable network and converts
the signal received fromthe Internet into a signa
that can be processed by the TV 5 set in order to
di splay the Internet information. As a user of the
Internet TV should have the
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I nput device for Internet conmands at hand, this input
devi ce 324 should be integrated in the renote contro
waonow/03088 The nunber pad or keyboard 322 of theTmaEvod/@3571
control is an optical keyboagg and, according to the
i nvention, the optical input vice is integrated with
cLAfMgkeyboard in the way as described herein before. 10
I'n"general, the invention can be used in any
apparatus, which is equipped with an optical input
devi ce and an optical keyboard. WD 2004/021158
PCT/ 1 B2003/ 003571 24 CLAIMS: 1. An apparatus
conprising an optical input device controlled by a
nmovi ng object and an optical keyboard whi ch i nput

devi ce co rlses at | east on pt i sen
L Compet s PSR RISER gpietl iy dryecnsiallif bk g moving object
and%@ﬁ}@zﬂ‘i(e GEURYE Wﬂl&glnﬁﬁtadb%lcfe‘%mpﬁ%% IdaktNeheDASM sbikdr unit
radi ation reflected by the object into an

congirisutgra diods igsealfor snpplyings worsunng bf:fagn ﬁ@émvgrtmg means for
constltuted t he conbl )
s oty e raroobisaar gy Biebiel G oE AR R, pnict

conb@k‘ﬁnllg AfeRhs 4r8\Cohlituted by thedotbiksgioh f b Ms@xf da®1t@ A€ mehsuring means
refl ected measuring beamradiation re-entering the

for mgswiring £hangpes imeperiongsthelaserwavity. whighHrg dugtoipteyfersnge of

reﬂé\%%(g &eg@ﬁg ;%g% Z%lﬂéztg)gl % %nf%la% h]ﬁlg&\f Sal ﬁﬁ a.n?fth%~I Bﬁncal wave in this

cavite afdiwhivh abemme‘semm\tdtff thid mdeerhaz ef theabj dce cwanadtemed in that the

extends through a light g i de
patiy gl he pegsurne bsﬁmafﬂsa?lm}e &85z % eariniey eran Ough a light guide
@Gt BSneeQ. i N that the input device conprlses t wo
Ofégﬁé rﬁts whi ch are arranged relative to the
opt i caI keyboard such that the msasurl ng beam of the

first a seco d sensor .unit
2. devi ce. vihaOUrES PO g Tomaspefiied ulitigs g fevice
corffibed Ry RASrinABSwIAED BreSRRA5H I‘éﬁhv@fo the¥ftical keyboard such that the
respectively, t he first sef and the second set
measyyag heam eﬁthprﬁrgu ang segond ls@@s@r HRjt passesgt ifsoV pete. thg devige window
r at I |
the lpﬁga ér t sekgf ke g ﬁa%(? th% é)s s%lﬂfse %f:zgsgeﬁgrg&r &t b??%: , f\;\éﬁéégﬁ%ly, the

firsB§et and th%%ﬁﬂldfseﬂ tapétiér dompiriBihgfitkiegato teayphaalied.such
that the 20 neasuring beamof the first, the second
and the third sensor unit passes on its way to the

3, device wp g%&tﬂ?asoaéhkh of 5139{1 1 ?cl{a.hfec%-lze@lnsﬁﬁpﬂﬁg nﬁﬁg dévice

third set of keys, respectively I rst second
com;m‘het threedseasdr vndasyprhish ag aaiahgddeyhtiv@tokthe opintal Eeybedrd stich that the

metmgEREu ol Bt iR e e SP BARS BT Mt e
ﬁ&&%ﬁgwttﬂe PERARIHE Sf RO, aase%SﬁcPéﬂd YA ¥BIYS k30§l r mﬁ@éti\iél(y, the first,

noverment and provided with additional neans,
secand awl thirt aétl dosiprisigpgtatickeps toshernoatrolledan obj ect on  t he
wi ndow of the device. WO 2004/021158 PCT/ | B2003/ 003571

4. An apparatus as claimed in claim 1, characterized in that the input device
comprises a sensor unit adapted to measure both a scroll movement and a click movement
and provided with additional means, which allow establishing the presence of an object on

the window of the device.
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25 5. An apparatus as clainmed in claimd4,
characterized in that the additional neans are

waongtetiat ed by neans for establishing whet her PCT&B2003/003571
nodul at ed neasuri ng beam r adi %i on shows an anplitude
variation of a frequency | owei than the frequencies of

5. vari ati ofygafRakR®RGs hmed HEEIRIn 4,/0hMRRRALed f that theladditional means
apparatus as claimed in claim5, wherein the said o

are semtitrted iy meansifpr ¢stabdishing Whether thganedulased mepsyring peam radiation

shogv% éﬁ %%}?}&P{d@ ré/ann'?etﬁo%u{f ﬁﬁeq\%ﬂ%%éygéég?@% g}}etfg.@g%rgc?c?s;o Mﬁhﬁéﬁs caused

by £8dsll tdowtmentby a second radi ati on-sensitive detector
arranged for receiving nmeasuring beam radiation,
which is non-incident on the [aser cavity. 10 7. An

6. apparat ug, %ﬁ)aﬂt@é 5hitd &l &b §;wﬁ§@i§ﬁ d &hid €8dot thif Qdfprises a
the addi'tional neans are constitute y electronic

firsnidinsioh-gensitbtealetdctuy faranehsuing variations m thé kasendayity, characterized in

58500t S et By PR B AP L8P god o
Ginlo L8 Y beaRCallAbH, WhibhHs 985 -iAA8erlt OF tREIASH chvigy.

nmeans perform neasurenents during tinme intervals

determ ned by the activation pul ses, characterized in

that the, addi tional ,neans conpri i .
7 and ¢ onp%ﬁl FW%%??SCI?BICQ &4 g‘ﬁﬁ? éh&\%ﬁa&eﬁg?&] {%@gtntggnggcﬁtlg?al means
are 0ANHnREA By Sletthorlib MeaiUboPdéte@ingsald JoRgdHEredn tHerdutgnt @ignal of said
first and second half of a said tine interval are
megsyuae meaes.9, An apparatus as clained in any one of
claims 1-8, characterized in that the nmeasuring neans
of the input device are neans for neasuring a
8. vari at i oAn appardres asgisithed declafm 4 Wherkmseid seasartupit i®activated by
An apparatus as .clained i one of cl ai

10.. an 1-.8,
actiypupraRlessiae e IREASHERS TRRNS RREREY MFAGUIRBIER'S drEn _n%m_e intervals
detérdfthed %P@e %@tﬂ\é’tﬁ)? gﬁlsés%ﬁé‘ra&ériéearm RA MY ddadiohadth gQBmprises

emtted by t ser. 11. An apparatus as clained in
countiag means arfdaoapheng medns o establisht wketherdhemurober of @ndulations in the

sensitive detector is arranged,at. the rear side .of the
outpi el Hsrpged Gt 4 fsCERTa il arpgeiddihe éPals tdlf
characterized in that the second detector is arranged
at the side of the |aser cavity where the npeasuring
9. beam i s Aniappasyius ¥Slziowd/in 2 g8 Helzimsi b shyggisrzed ipghat the

13.. A nohi | hon ' Wit .
mefpisg iRy SP HPAF RRELEhitan A b {hcfillon of the impedance of
theagse€taiityed i n any one of claims 1-12.

rce

10. An apparatus as claimed in any one of claims 1-8, characterized in that the
measuring means is a radiation-sensitive detector for measuring radiation emitted by the

laser.

11. An apparatus as claimed in claim 5, characterized in that the radiation-

sensitive detector is arranged at the rear side of the laser cavity.

12. An apparatus as claimed in claim 6, characterized in that the second detector is

arranged at the side of the laser cavity where the measuring beam is emitted.
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14. A cordl ess phone apparatus equi pped with an
i ntegrated optical keyboard and 5 optical input
wdewi4oe11ds cl aimed in any one of clainms 1-12. RET/IB2003/003571

| apt op conputer equi pped wit hggn i ntegrated optical
keyboard and optical input device as clained in any

15078, 6 e R RS GBI oronrd

optaypat inpal ddvigeuls cibbvied i any onk af olenns hlany one of clains
1-12. 17. A keyboard for a desk conputer equipped wth
an integrated optical keyboard and optical input

14.device ag c@i‘cﬂéﬁ?ﬁoﬁé‘a@ﬁﬁéﬂ@%uﬁ%e&k@lh% 1r1teégted bptiddl kefboard and

renote control V set equi pped wit
opticat mgnidayireasclasmbd keyyoae of claimes baei cal | nput devi ce
as clained in any one of clains 1-12.

15. A laptop computer equipped with an integrated optical keyboard and optical

input device as claimed in any one of claims 1-12.

16. A hand-held computer equipped with an integrated optical keyboard

and optical input device as claimed in any one of claims 1-12.

17. A keyboard for a desk computer equipped with an integrated optical keyboard

and optical input device as claimed in any one of claims 1-12.

18. A remote control for a TV set equipped with an integrated optical keyboard

and optical input device as claimed in any one of claims 1-12.



