METHOD FOR SELECTI NG THE SENSI TIVITY OF AN | NPUT DEVI CE The invention
relates to a systemwhere a pointer can be noved on a display by neans of a
poi nt er - cwot2o@d3s3ag devi ce. The invention further rel at esThB2085080%80d Of
operating such a system In electronic devices |ike e.g. desktops, |aptops,
PDA' s, nobil e tel ephones and GPS systens a pointer icon can be noved on a
di splay by neans of a joystick-like device. The software for |aptop or
desktop conputers, typically Wndows(r) , requires that the pointer makes
an anal ogue novenent, i.e. the pointer icon does not nake junps. Several
different types of pointer-controlling devices such as a regul ar nouse
devi ce, a t ouCMETHODFOR SEYECITING THE SENSKU¥ITYaOF\AN INPIGT DEVICE t he
conputer. Al these devices have an analog function. This holds for the
joystick as well. The pressure exerted on the joystick determ nes in an
anal oguous way the rate of novenment of the pointer. Wth such a joystick
pi xel s on a screen can be selected by pressing softly against the joystick
while a | arge dispﬂmcmnanbnmﬂmthEHpg&mhewh@maphewsamﬂgnmm&dobadﬁﬂgﬂﬂished
by pressi flrnhx a dlé@dvantage of the known joystick that smal

di spl acerl¥ ?méﬁ BﬂPvp‘ﬁmQHﬁﬁ ¥6%by gently increasing the force or the
tilt of the joysti The inThitRnifather tdtettopahdtRsd ofipbiatifd sieh alsh@ethi nger. The
sl ow i ncrease of force or tilt cannot be done very fast. Therefore, the
time necessary to displace the pointer icon over only a small part of the
screen (such as individual pixels or menu itens) is typically long. Oten
also this process has to be repeated nore than once because the required

target (pixel, nenln¢lectiopiciguicerdikeisese dediansslaptapss BPAs mapile fedephgnasrandbj ect
of the i é}’ f% JB dﬁér il cn b% hoRELY Qﬁlsﬁlgy bgﬂfeﬁ’ﬁ’seoq é/,%hamlwé’ég %as nor €

functionali to a first aspec |nven I‘on provi a system
for sel edthersgftwm felple]adp of deaktpplcmhputexs,rtypxcall}swmaipws‘? heqsiystteantieggitersi ng: an

anal og i npuyt v sti ck) ran ed to, generate. an apal o ut
o anal, | CHAKes HEMIP B OV S e HePOITAR oo o B A VTS A e
act i viat i Qfipes ofBoinfet-gotatol IRIgQUEOIREI Sigh BEARBURF MBNERRVICE, a38h®ad ofl @ Wadékng on
t he actlvatlon tinme, a conversion function for convertlng t he out
P

signal, tR@ be grc@pldy epmneqisrtoithseomuteg Al thces davices Baveanpen &ﬁ’cﬂcﬁ@h \h&tl on
times, sqoiddgbr th@_ﬁ)ym\é@%ﬁd'rwr%ﬁre%kml ondfl RyNiRERteAfeshesd of the

analoguous way the rate of movement of the pointer. With such a joystick pixels on a screen
can be selected by pressing softly against the joystick while a large displacement of the
15  pointer on the screen can be establishéd by pressing firmly.

It is a disadvantage of the known joystick that small displacements can only be
achieved by gently increasing the force or the tilt of the joystick. This requires a perfect -
control of the finger. The slow increase of force or tilt cannot be done very fast. Therefore,
the time necessary to displace the pointer icon over only a small part of the screen (such as

20  individual pixels or menu items) is typically long. Often also this process has to be repeated
more than once because the required target (pixel, menu-item) has not been accessed

correctly.

25 It is an object of the invention, inter alia, to provide an improved system that
has more functionality.
According to a first aspect, the invention provides a system for selecting the

speed of a pointer on a display, the system comprising:



poi nter on the display. The invention is based on the insight that the

poi nter speed can be selected by making the sensitivity, which exists

bet ween twe 20es/q3s340si gnal of the input device and the pecmiBrospsesk
dependent on the tinme that the anal og i nput device (such as a joystick) is
accessed. The tinme the input device is azgcessed or is in operation, is
called the activation tinme. The conversi‘on functi on depends on the
activatian tine. Dependddigp@nictie (j6)stBR)atransdd ¥ 3bhPhic bh Bilod Rfput Si¥AT Si on
function is changed. So during use of the input device, the conversion
funct i on e anppgripRY devige E‘“@N‘?go Bepritveted dyringan asEVaioaitiss et e or an anal og
dependency. |n thegdi : | | Ot lis.d B which
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cont i nuowshyersipr funchien for aprved ingitheoytput sighay the iconversidofuhctamdicng dafficterswi t ch
behaviour X ! i 1 hal n 1 nput device such a
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devi ce ( spoidteras the flioplsy.i ck) is used. Typically, for short tines (e.g. |less

t han several hundr mllisecpnd he |. ti ck behaves |ike a_.switch while
for larger tines tﬁge ]nb’%tﬂndﬁg‘?sggéﬁh‘(ﬁl‘@g‘%aﬁﬁé‘feé’ﬁln&é\?’f@g.caﬁ'ﬁ‘éseéqcﬁ’ﬂgﬂy _

processi ngakimadhe séBitivitg, whicRegasbét@estihe uthtit GERAI of themputldiRicaahd wat i on time
of the input device may be determined with a tiner. The neasured activation

time is SheEMterespessh densadeat on thedinathatiths yglog inpyideviggisughasadeysiighliidon ti me

shortgy thafsdd1¢hd filn@ R inbit Wyite £GELRM of RMH Sp&hEdh, Aftd @B abifvafi&] ect ed by
the signal processing neans. For an activation tinme |longer than the trigger

time, a dimd dhegenversiancnstion depands pthejagtivasipe timedDeRpdingoa ¢he alapset] f f er ent
conver si ofi; i 0N i Lt L I i on the
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f unct i on, cosuaiomfinatioreis pdapdett Tbis aime deperelancyoran be galisctehmnoranfauslog i on. The
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vol t age (\Vout) e?f t he anal og input signal is a paraneter in an exponent, so
f =A (t)et%’be&"%( M@t ). Thi s means that the conversion function changes as

a function of ti meBBACAHRE and switch behaviour can be obtained with a single analog input

device such as a joystick. The behaviour is dependent on the time that the analog input device
(such as a joystick) is used. Typically, for short times (e.g. less than several hundred

20  milliseconds) the joystick behaves like a switch while for larger times the joystick is purely
an analog device.

The signal processing means may be arranged to set a trigger time. The
activation time of the input device may be determined with a timer. The measured activation
time is smaller or longer than the trigger time. For an activation time shorter than the trigger

25 time a certain conversion function is selected by the signal processing means. For an
activation time longer than the trigger time, a different conversion function is selected.

By selecting different conversion functions, different sensitivity modes for the
pointer on the display are selected.

The conversion function f may be any suitable function, such as an

30  exponentional, linear or logarithmic function. The output signal of the analog input device
may be used as a parameter in the conversion function.

Preferably the conversion function is an exponentional function. The
conversion function f may be chosen so that the output voltage (Vout) of the analog input

signal is a parameter in an exponent, so f=A (t)exp (B(t)*Vout).



the sensitivity B(t) changes as a function of tinme. Wen the input device
Is held in a certain position (so does not change in tinme) the output
vol t age \Wwotésmsszanst ant. Because the sensitivity B(t) mey/Bmos/insssssance
increase slowy in tinme, the pointer speed will increasein tinme. So the

I ncrease of the sensitivity B(t) as a f#pction of time makes it possible to
accel eratet he pointer on the display. an advant ageous enbodi nent the

anal og i nput devi CqhisSneandMBaNBE b&vbﬂwtﬁl&%h@@angmm RAndtRNrtifle bkHush
operation is based on a magnetjic principle. The IlTpgnetlc | nput devi ce may
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processi nggvigeanch Afystivk vhicH 6Pe@tidn iy sédon a Magnetid paintipee of using a
mcro-controller is that it can _be programmed to carry out any desired type

of 1/0 signal procdB&MAgeHAENYHAGTICCIRHIAMDEISE # Se050% FTBEHEI, ThE §RASPF yi ng,

filtepl nQamanQé’m&x@Wfs@J;é NAdTdelecBF fR dstel iy L06RPBhE of PapflticifRf iRh 2
trigger tine; the inplenentation of different conversion functions and the

anpl i fi carlansefshe ﬁ%‘h‘#ﬁt%@rd@ﬁeﬂ mpYabla Huechfaryip responsedd p &rovempitschanging plonal ity
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t he hardware by mneans an electronic 1 ntegr circurt or discrete

el ectri caietactmrpmnmiﬁtesat laetsteorwhnggrmm ﬁeldmepMdgmeﬂemmns@ush)a ﬁe]xlrchpgelmant (of
the magnefic in devi.ce) be an e c | e55|ng
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bet ween th reduce tlgse I nfl uence of noise In an advant ageous
enmbodi man‘f” %?Pf‘?d?r@&k}?hetrm?éeqa smal l er than 1 sec. The actual trigger tine

i s chosen such thatrhé figndp piodtRingGh@as iy 88 @Wicracdhibile € adveiayd stur for

very using a micro-controller is that it can be programmed to carry out any desired type of /O
signal processing including comparing to a threshold, amplifying, filtering , or compensating

20  for errors for example.

The setting of a trigger time, the implementation of different conversion
functions and the amplification all can be done with the micro-controller. This functionality
can be implemented in software, but it is also possible to implement it in the hardware by
means of an electronic integrated circuit or discrete electrical components.

25 The chip with the magnetic sensor arrangement (of the magnetic input device),
can be on the same chip as signalprocessing circuitry or placed close to another signal
processing chip, e.g. in the same package by wire bonds (System-In-Package).=. The short
distance between the chips can reduce the influence of noise

In an advantageous embodiment, the trigger time is smaller than 1 sec. The

30  actual trigger time is chosen such that the pointer clearly shows a different behaviour for very
small times, while on the other hand the delay time for going to the normal' behaviour of the
pointer is hardly noticeable. If the time is too short, the different pointer behaviour can not be
observed; for too long trigger times, the delay time really becomes noticeable. A time of

around 200 msec works quite well in practice.



small tinmes, while on the other hand the delay time for going to the
"normal' behaviour of the pointer is hardly noticeable. If the time is too
short, theododsdssant poi nter behavi our can not be obser yedBiws/033088 | ong
trigger tines, the delay tine really becones noticeable. A tinme of around
200 nsec works quite well in practice.Aa al ready nentioned, it is

advant ageous when the conversion function is an exponential function. The

poi nter speed on tRAgaféaAPnANti&RA, PR RAVAHEIRE6E WhenSBY E5rdbrsiRdBSotiof ¥ areXanpl e
three different pointer speeds can be obtained. A slow pointer speed in the
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pointer speed in the order of "a few tens of pixe econ
advant agdoupixels psesesond istadymitageamnta agpessuindivisinal pixels gyl thbadresn, sgl foct i ng a

Cai . I ; : |
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exponent indy BeejbtdinednNshi p may exi st between the joystick output and the
pi xel speed on the screen in order to cover all the required pointer
speeds. This nakesTymieallygpapalegioystick hag aa putpytesignpl whigh yaries(foughly obj ect of

the i1pveninay) LAthRhONk ILha YRR &ihd HERAR KEnQRST B YA Sadtpdevi ce
controlled pointer for a user. According to a second aspect of the

i nvent i orchieyrethprdiffepnt peinigpencads meptigned ahosen preferably| agaere 9 leshexpopasidl of a
poi nt er i V) | . ﬁ@ﬁl 3 ' i kce
during ag&;@ﬁb@ﬁ %next?s ?g@%@ﬁgﬁ? ieﬂ%mg(ten r étg {l(%\%éﬁ#e}cl)%g%@pgﬁegﬁg%ﬁ ﬁiﬁ)\f el ect a
conver si ancéuenell ihenedquined pomtee specdsy Thisenakes thatowstignedry sénhigive.onver si on

function bei ng depgndept,.on.th apsed. activation ti.ne ermne the

el apsed activati onﬁtlﬁ ,rthﬁ{aoall’betc‘??ﬁke]e né’ﬁl\lc/léo Ip 8F1°vfd HCtT R IB%%E‘%O o%e{aﬁﬂg el apsed
act i vat i-@n ifiputddevi€oconadlled pointafopaltisesi gnal wi th t he adapted conversion -
function. Wen a pgrso starts to use e bring the

. . r S %heiivngut Ci%\/i ce, r}lo vm'a{il
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i nput  deviyaemitsr seRK@H}: @ tpetld of HBoihRBén a display comprises the steps of:

- Activate an input device during an activation time, thereby generating an

output signal,

20 - Select a conversion function for converting the output signal, the conversion

function being dependent on the elapsed activation time,

- Determine the elapsed activation time,

- Adapt the conversion function based on the elapsed activation time, Convert
the output signal with the adapted conversion function.

25 When a person starts to use the input device, he will bring the input device
from a rest position into an operation position. When the input device is taken out of the rest
position, the time of activation starts running. Immediately a conversion function is selected.
The conversion function is adapted based on the elapsed time the input device is activated
(being similar to the time of operation). Thus during use of the input device (such as a

30 joystick), the conversion function is adapted. The analog output signal is converted with the
adapted conversion function, resulting in an converted output signal. The output signal is a
measure for the speed of the pointer on the display.

A trigger time may be set (e.g programmed in the software of a micro-

controller) for determining whether the elapsed activation time is shorter or longer than the



position, the tine of activation starts running. |Imediately a conversion
function is selected. The conversion function is adapted based on the

el apsed tworoddnssisnput device is activated (being sim | acTiB2dobessnssre of
operation). Thus during use of the input device (such as a joystick), the
conversion function is adapted. The analsog out put signal is converted with
t he adapted conversion function, resulti’ng in an converted output signal.

The out putiggdr@in@l I Gas@theRAS Uil§ oh@trigeblewdaRéle afe dnletwdoRl&tio® unkfiénsdi Spl ay.
A trigger tinme may he set rammed. in the software of a mcro

(e.g progra : re of
cont rol | €PY¢ qogversian &mstion fy t%?ég}‘ﬂ-’:}ont“m? befngsbarderdhan thetrigger tmerand theshor t er

or | ongerothdidBniehgdd fusdeifon ft)mefactwati&aﬁﬁemﬁg%dgér A de Wt fihgoer |evel,

there are only two conversion functions, Oné conversion function for the

activation tine bePricrablythetriggdssimetinemalter ghgarl se¢.ise thahmgerséredass hetrhave
converssi s j Mad: ' | ' ' t.han the trigger
tinme. 5Iir gp é{aggﬁg I%E(ggtg rdfggl%grsglﬁdr}’g@itrésn%gr?%rﬁ? Rﬁ{gﬁeéfqg%E%Ctegb that a person
does not have to win én ddvagtagmehomedaofthpsiation) lewe pointdrepdeds cartgacafsediby
poi nt er sgcged is selected.. |In an advant ageous node of operation, |ow

poi nter s g’&soré’ﬁtrsﬁm% “dQPUed by ticking or patting the joystick. Any of

the additional feauyestheaddibend daniraadn bogenbiaed taetheiaico@Binad withany of
t he aspects. her adé nt ages wil I, %g apparent to those skilled.in the art,
especi al 137y 86 the agpastsy a‘ref vagtages i} g pBrRAgen; 4 thass iisdam thegggssprdallyi ons can

be nege VdvePOHér P 8 I NiHerbhOMRrihiiéhs Gh@ kitifRhtidIRRaR bERBRL withoife BlgaBihg
Therefore, it should be clearly understood that the formof the present

i nvent i orfrems the|claims pEthe peeser ligveatan. Theratore, iitphewld be clearly nnderstqoddhas dhspe of
the presegim bPueEBRLdsaR - : I ' i be
apparent f r%?n_agg %gflﬁgxgv&ﬁﬁ%ﬁm%ﬂﬁﬁ&?@?@l en?g%é n?t %&egﬁ%gw%ng\%cg%sythéscri bed
her ei naf tpgesentiiheentiayenti on is further explained, by way of exanple and with

reference to the a hn ' wherein:..Fig. 1 is a sgh {]
di agram of a syst ecr%ﬁ‘%ggg @é hgxgﬂsgélcgs\,\éﬂ% ‘\sﬁ?fe"e“ né"fﬂlge% Ph né?mronnang egﬁ@sadﬁieéy

accorld ngwitlorefdnence v thateimbodinfehy(s) desstilmdcheeeidafer.cal exponential rel ationship
bet ween the output of the analog input device (in this case Volts) and the
poi nter speed in pixels per second. Dependent on the tine el apsed since the

joystick was pushed out of its center, selectivity Si (t<0.2 sec)

The invention is further explained, by way of example and with reference to
the accompanying drawing wherein:

20 , Fig. 1 is a schematic diagram of a system for selecting the speed of a pointer
on a display according to the invention;

Fig. 2 shows a typical exponential relationship between the output of the
analog input device (in this case Volts) and the pointer speed in pixels per second. Dependent
on the time elapsed since the joystick was pushed out of its center, selectivity S; (t<0.2 sec)

25  or S, (>=0.2 sec) is active.

Fig. 3 shows how the pointer speed may change as a function of the elapsed
time since activation of the pointer. The analog output of the joystick is kept constant. For the
determination of the pointer speed, different conversion algorithms may be used.

Fig. 4 shows an example of a two-dimensional function for the pointer speed.

30  The parameters for the function are the elapsed time since activation and the analog output of
the joystick. |

Fig. 5 is a diagram of a magnetic input device comprising a sensor
arrangement shown in cross section;

Fig. 6 is a diagram illustrating a performance of the sensor arrangement;



or S2 (t>=0.2 sec) is active. Fig. 3 shows how the pointer speed may change
as a function of the elapsed tine since activation of the pointer. The

anal og owvpuboeafzsishe joystick is kept constant. For thepdetBzoos/oss050n of

t he pointer speed, different conversion algorithns may be used. Fig. 4
shows an exanple of a two-dinensional fuynction for the pointer speed. The
paraneters for the function are the el ag’sed time since activation and the
anal og output of thg 7 ws te Whiatstone bridgd 6 @l Pldiad BRGDB/pbientsTRUL
devi ce conprising a sensor arrangenent s%omn in cross section; Fig. 6 is a
di agr am ith¢ ¥sdireetiannnd shepBrdirgetipmn each spmprgng Beld Wependentredeaenist ; Fig. 7 shows
two Wheat stone bri gge | i Lel.d i e
X-direction and t hggﬁﬂforq‘rescaﬁﬁ?%eegc Iﬁgg}r?%#ti%?lﬁgglp Egﬁgﬁg‘gﬁ?ﬁdﬁe’%‘ﬁgﬁ enent s;
Fi g. 8 shesistiva sfripeindvideplanokepdle etripsrbave beemmpurgéd gndia response chapgiteristic;

magnet.or esi stive sgrip_.on V\m',%h rberpole strips.have been mounted, and a
respotr?se character @t?f&l}o“ﬁiag. Batsg %e\jl'\bisn e R HE P Plﬁé?aagg%t%gsllsélivgg

ani sot r opitripsoagitedhobattespalé btvips Bivieibeen mountéd; ch bar ber pol e stri ps have been
nounted; Fig. 10 sho first configuration of a Weatstone. bridge

conpri si ng ani sot rg‘é\i,\ﬁo ﬁ’&@’ﬁétftlf§tr°8§{i%'??t§?é‘ @PSY%‘?“&?"JW?%%CWH&%OI e strips
have beemnitBieyie thagiiélraaRdtiPelétapd oV WhitRBAb&HoIS sripd GhvereR modnte@Snlafn of a
center of a radial fiel d.cor}pone.n_t; Fig. 11 shows a second configuration of
a Weat stayHat Bolfage as & Biptiqnsefragposition 6f # eite ofragadéal deldeomponend st rips on

whi chgbar ber pol e St profdana e BN Uk S ARAE billsd mpdemg

i ndependency between X novenents and novenent s, and an out put vol tage as
a functi cmisgfropic pegiet¢-tasistive siripeen which barherpeldistiips hives bten mopotaémhichand Fi g.
12 shows r i | i i i.stive
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char act eriolthgecs.a fillingios pE 8 ponitdmrafradientgr 6fca el field eshparntyand be - used i n
portabl e PCs, |apt 8108 g{ smal | handhel d tel.g)'ct rq(jp' C .def\rvi ces such as nobile
t el ephones, PDAs, Higld SOVEAREPsRE 2issneement yuth Ragdllel S0topiIgnEs- accor di ng
to the i rresstiveofiph $o inCleasdRhd A kdsistneydhd Having gmprbved ttarfyesisan 50 f or

sel ecting the speed of a pointer on a display conprises an anal og i nput

The system according to the invention may be used in portable PCs, laptops,
or small handheld electronic devices such as mobile telephones, PDAs, digital cameras or
20  GPS devices.
4 The system 50 according to the invention is schematically shown in Fig. 1.
The system 50 for selecting fhe speed of a pointer on a display comprises an analog input
device 1 arranged to generate an analog output signal Vout. The analog input device 1 may
be a joystick-like device. In Fig. 3- Fig. 10 several advantageous embodiments are disclosed
25  of a magnetick input device.
The analog input device 1 is suitable to be activated during an activation time
t. The activation time t is the time that a person touches or exerts a pressure on the input
device. Depending on the activation time t, there is a signal processing means 52 arranged to
select a conversion function f for converting the output signal (Vout). For example, the
30 conversion function can be an exponentional function f=A (t)exp (B(t)*Vout). When the
joystick is moved, the output voltage Vout is a function of time (Vout(t)).
When the input device is held in a certain position (so does not change in time)

the output voltage Vout is constant.



device 1 arranged to generate an anal og out put signal Vout. The anal og

i nput device 1 may be a joystick-like device. In Fig. 3- Fig. 10 several
advant agewo@mszionent s are di scl osed of a magnetick i ppwiBzheyH3658 The
anal og input device 1 is suitable to be activated during an activation tine
t. The activation tinet is the tinme tha/t a person touches or exerts a
pressure on the input device. Depending'on the activation tinme t, there is

a signal processi Nghd@ANSGsior fclieNHBH chddgs & £fncionC MRS SdcARe ienction f for
converting the output signal (Vout). For exanple, the conversion function

can be ascnsRpéydHDichages sumbinstion of time. Begausashe seljivilo B(Y) mayWeringtse oyst i ck
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i nput device Is Ina certaih posrtion oes not change in tine)

out put vabdreege oftbesenisiivisp Bét) aa fililheorcafitines wakes itfpeswble dnagralgraphthageintes a
functisono(r:)lfthet(iii abecause the sensitivity B(t) changes as a function of
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ool or atieeeh sl fgtand i dearel shraon FHCH CisarRastRERD TRebIBag
processi gk MRASorferd11bS For differeft 40 Wtiofltin®s ¢, the Ednve§ioh flinckBn is differentSBE  and
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exp (Bl *Vout) for an activation tine shorter than a trigger tine tl, and

t he conveedvapian fimedengsnthas the drigge ipe t BBoouty t1 B)=Bhardtor &4l Bé ti ne | onger
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speed of th%gqgglgpﬁlté%?? tlhé pla‘é‘feggréeﬁ%‘é‘hﬁ%ﬁ%&(@%%ﬁ’g? tog@q'b% patljtlntsﬂlha% .pl nthis
exanpl e ttwo sesitsidsiStiaed SSiforamalef2nf afitthaypoistareart saléctddn By petting eroraatriggeel ect ed.

w11 he OyBRas at b ol GaREir N P 8B el SRS ¢
sel eased.(SBy2def B dag beeslectdd. By defihiag whkStimb imtdivileahich beasnye ednpEtiort, ioh t he

limt a continuous function B(t) is obtained. A discrete case with only two
time intdhGHNY a coplinygys B‘,’“‘Wé(p ‘f)%btﬂlég‘iri bed to further illustrate the

invention. In thisaAGRetd B8 WR ohlyTRoltittcahiAlafk, Bra8d $ERaN 8 agschvedot | M8
trigger level, ti. The tinme trigger level is a predefl ned time. A practi cal
val ue codbrghes llipstrga the invention. In this case the two time intervals are separated by a time
trigger level, t;. The time trigger level is a predefined time. A practical value could e.g. be
20  t;=200 msec. When the joystick is at its center position, the time is set to zero. As soon as
the joystick is pushed outside its center position, a timer counter starts to increase. As long as
the elapsed time did not yet reach the time trigger level t,, the speed of the pointer icon
depends on the joystick output level by means of a certain sensitivity S;. As soon as the
elapsed time has become equal or larger than the time trigger level, the speed of the pointer is
25  controlled by a different (typically larger) sensitivity S, to the output of the joystick (see
Fig. 2). The effect of this software implementation is that the pointer icon on the screen can
be quickly moved over a short distance by ‘ticking’or ‘patting’ against the joystick. Since the
pointer speed is still related to the amount of tilt or pressure on the joystick (but now with a
lower sensitivity S;), the pointer displacement is dependent on the amount of ‘ticking’.
30 Typically the sensitivity S; is choosen such that with the maximum tilt or pressure on the

joystick, the displacement within 200 msec is about the distance between two menu items.



t i = 200 nsec. Wien the joystick is at its center position, the tinme is
set to zero. As soon as the joystick is pushed outside its center position,
a tinmer cwonbevossisarts to increase. As long as the el apped/Broowosboss not yet
reach the tinme trigger level ti, the speed of the pointer icon depends on
the joystick output [evel by neans of a_certain sensitivity Si. As soon as
the el apsed tine has becone equal or Rber than the tine trigger |evel,

t he speed of the p0|nter S controlled by a dlfferent (typically Iarger)
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poi nter speed, . different conversion algorithns may be used. Fig. 4 shows an
exanpl e d QHYT =di mensi onal function for the pointer speed. The paraneters
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out put of the joystick. The speed of the pointer icon on the screen s both
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i nput dewgooérdsnltt he form of a nagnetic joystick is showmn. The nmagnetic
' ' nt 10, The sQr _arrangenen

bonprioees 8 Ti el d BobBr agLrm e par oenepage & PEAE o R RAPHE Fa ik anpl e
a magnet if shown. The magnetic joystick comprises a sensor arrangement 10. The sensor arrangement
10 comprises a field generator 11 for generating a field, such as for example a magnet for
generating a magnetic field. The sensor arrangement 10 further comprises a field detector 12
for detecting a component 18 (as shown in Fig. 7) of the magnetic field, and a movable object -
20 13 such as a movable field conductor such as a joy stick for, in response to a movement,
changing at least a part of the component 18. This changing for example comprises the
shifting of a center 19 (as shown in Fig. 6). The component 18 for example comprises a
direction.
The field generator 11 such as a permanent magnet and the movable object 13
25  such as a ferrite stick are for example integrated in a chip plus a package. The package is
modified in such a way that the movable object 13 can be mounted in a blind hole in the
package with flexible glue 14, an O-ring or any other mechanical spring. In this way the chip
in the package remains protected against moist, dirt, scratches as if it were a normal package.
In addition normal reflow soldering processes remain possiBle. In this embodiment the chip
30  with the field detector 12 is placed close to a signal-processing chip (with for example a
micro controller) in one package. The short distance between the chips reduces the influence

of noise. Another advantage of using a micro-controller is that it can be programmed for the



generating a magnetic field. The sensor arrangenent 10 further conprises a
field detector 12 for detecting a conponent 18 (as shown in Fig. 7) of the
magnet i ¢ woebeb/o3s33d a novabl e object 13 such as a novablpeTfiBEls/osz3058dUCt OF
such as a joy stick for, in response to a novenent, changing at |east a
part of the conponent 18 Thi s changi ng for exanple conprises the shifting
of a center 19 (as shown in Fig. 6). Theé conponent 18 for exanple conprises
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field detmbstmla]lﬂperﬁgndmumtto eugh other. m)fxabd)m: afitheeWhedt8ond hradgeelt &1d 229 of t he
conponent, 18 sha in Fig. s, detect ed
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bridges siraisecish sktgid part of (e chpaicnt ORIEadhrof dgetsiidgesl2 nad ﬁ?cotnlprlEdsgme ér det ect

conponents 18 in_the, Xdirection and the ect The X- rec I on and
the Y- d| e figh-dependepigleragntsgich as %@&‘&EP\%&[" ‘Jﬁ%‘rrﬁ%}ﬁaﬁscﬁﬂ“ﬁi‘ a‘iec? ¥eh
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part of the conponent 18, and a second one of the Wheatstone bridges 2 1
and 22 deréxtalinitpewenepnpupption; Seghe reeisiprenealue fis aliegednf s magnesiclielddges 2 1

and 22 C%Bﬁédstg%e%ﬁst&r due to the use of so-called anisotropic magneto-resistive materials
20  (e.g., an NiFe-alloy). Typically the resistance value change of such a resistor under the
influence of the magnetic field is about 2% in practical circumstances. Other magneto-
resistive materials exist such as giant magneto resistive and tunnel magneto resistive
materials, which give a much larger change in the resistance value. Basically the field
detector 12 could also be made with these materials. However the great advantage of using
25  anisotropic magneto-resistive materials lies in the simplicity of the material itself (a single
layer of an NiFe-alloy compared to a complicated multi-layer stack in case of the other
materials) and in the ease with which the response characteristic (e.g., resistance value versus
magnetic field) can be altered. In the case of other materials the response characteristic has to
be manipulated by means of setting and fixing magnetization directions in the stack, whereas
30 in the case of anisotropic magneto-resistive materials the response characteristic can be set
merely by forcing the electrical current through the field-dependent elements in a required
direction. This can be done by using the proper layout.
In an X-Y field, detector-independent signals for the movement in the X-

direction and the Y-direction have to be generated. For each direction (X, Y) a Wheatstone



nore fiel d-dependent el enents such as magnetic fiel d-dependent resistors,
whi ch are shown in greater detail in Fig. 8 Their resistance values are
ai med t o we 2ew/i3bmoki | oOhmrange in order to lint powerctaBpmuspisossn. Such
a resistance value is altered if a magnetic field is applied to the
resistor due to the use of so-called ani[lﬁotropi C magnet o-resistive
materials (e.g., an N Fe-alloy). Typically the resistance val ue change of
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possilbility is to gemelcatta dftiee foagreektiocs dflaeNhieatsybnmaﬂge pf,2athe peimanentsi ngl e
conductor_carr. el.ect cal current co figuration the
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RX4 and Ryd %zitt@rn%bmcu@QWhlﬂ{d QRS ofthe f(HQ%s'isld?@Whéﬂnﬁl@fesﬁiépssa{r@msb ?ﬂal:éﬁ 90
degrees with respect to each other. Bridge Y, which lies along

Y- di P8ct ipA radiad C@‘éﬁ%‘f"tﬂpvéh? B-plarsapgstic fielddigeevilicbe parallel to the length

directions of the resistors. The described configuration is actually the magnetic field

configuration of the field detector 12 in rest, i.e., the magnetic field lines are not disturbed by
the presence of, e.g., the movable field conductor. The strength of the magnetic field is
preferably large enough to fully saturate the resistors, which means that the magnetization
25  direction in the resistor strips is parallel to the radial field lines. Such a strong field has the
advantage that the ficld detector 12 becomes more insensitive to the influence of stray-fields
present around the sensor arrangement 10 (e.g., due to currents flowing in the neighborhood
of the sensor arrangement).
The field-dependent element 31 shown in Fig. 6 comprises a resistor in the
30  form of an anisotropic magneto-resistive strip or AMR strip on which barberpole strips 32
have been mounted. In Fig. 6, a response characteristic of the field-dependent element 31 is
shown (AMR ratio in % versus an angle of magnetization for three current angles -45, 0 and
+45 degrees). In an anisotropic magneto-resistive material resistor the resistance value is

determined by the angle between the magnetization in the magnetic layer and the current



field in the X-direction (e.g., caused by the novable field conductor which
I s positioned above the field detector), whereas bridge X is sensitive to a
change i nwoagewasszofield in the Y-direction. At the centreniBioos/bssossour
resistors of a Wheatstone bridge 21,22 the permanent nmagnet is placed. The
size of the permanent magnet is small c ared to the total dinensions of
the field detector 12. Under these circunstances the pernanent magnet
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20 - substantially 45 degrees with respect to the AMR strips to create some form of symmetry but
if more directions are present this is hardly possible.

If the width of the AMR strips is reduced compared to the length, the shape
anisotropy starts to dominate and the magnetization will be forced parallel to the length
direction of the AMR strips in the absence of an external magnetic field. If also barberpole

25  strips 32 are absent, the current through the magnetic layer is parallel to the magnetization
and the AMR strip has a high resistance value equal to Ry+AR (¢=0). A small change in the
magnetization direction hardly influences the resistance due to the shape of the cos’p-
function. Actually the sensitivity around zero field is zero. This can be improved by the use
of the barberpole strips 32 that change the direction of the current. Normally the barberpole

30  strips 32 are set under an angle of (+ or -) 45 degrees with respect to the length direction of
the AMR strip. Therefore the angle between the current flowing through the field detector 12
and the magnetization will also be (+ or -) 45 degrees. If the direction of the magnetization
with respect to the axis of the AMR strip is changed due to a change in the magnetic field, the

angle between the current and the magnetization changes and accordingly the resistance



of the AMR strip. Because the barberpole strips 32 are electrically highly
conductive, the current will mainly flow perpendi cul ar between the
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of the current. For current directions of (+ or -) 45 degrees the
and the pointing device can be optimized. The actual function of the stick is to change the

position of the center 19 of the radial field while maintaining the strength of the magnetic
field. Fig. 6 shows the function of the magnetically conductive stick. This can be done for
example by changing the angular position of the stick. The design of the stick is such that the
bottom part does not change its lateral position but only the angle with respect to the field
25  detector surface.
The net result of the change in the angular position of the stick is the change in
position of the center 19 of the radial magnetic field as indicated by the small circle in Fig. 6.
This change alters the diréctions of all magnetic moments in the AMR strips thereby
changing the resistance values and thus the output signals of the Wheatstone bridge. This is
30  shown in Fig. 10. Fig. 10 also shows the result of a calculation of the output signal of the
Wheatstone bridge as a function of the position of the center of the radial field (output ratio
in mV/V versus position in mm). In this calculation it is assumed that the various
magnetizations are in the direction of the radial field at the position of the field detector 12.

This assumption is correct if large magnetic fields are used. As an example Wheatstone



response characteristic shows a |linear behavior around O degrees. The
direction of the barberpole strips 32 determ nes the shape of the response
char act erwogbes3sanber pol e strips 32 set under -45 degr ees/nBedososhssy a
mrrored response characteristic. Wen constructing a conpl ete Weat stone
bridge, the directions of the barberpole,strips 32 on the various resistors
shoul d be such that the Wheat stone bridzé shows a maxi num sensitivity. Fig.

7 shows syiciBe & s 0otsiddtbaaitiais séRftRed E'Eostlt%rfdhg§ge i e XdirdIR. I\fiﬁodﬁﬁ\{tam €
object 13 is in its rest position, the magnetizations in the resistors show

a patt er ris desired thahte ovtputis cpmp\@teébh@dmadealﬁ ofthg mevererit jog thy SFlFlﬁ@sihﬁbY t he
per manent y; lt:cad B@Ee%ﬁ %‘?n%@ﬁls%gﬁ'@ ﬁlﬁﬁédc%?&@ ﬁfcﬁ aShdVagH, mpPI' O«Eb{}%lﬁo the

center of t er manent oi'nt e outwar
poi nti ng qae\be ampmwisbyrchoﬁmng aﬂiffeﬁdﬂRcmﬁgupsom hfathalAMIé stiops u\emrshctw:emdhg rents

dt t 5 d | |
char a0t ert 3 PR B8Rk R ot dndfrastbie OBy PR Retvsh s SRRRG o,
conduct i wabstrtiakly pb degebs akithresgebto tleX €andof -akipreferabyrteiveciatiteintiallyh e

radi al netlc field can be influenced r.oposed sensQr arrangerrent
10 the fi%hadqupsiaofi yaoquggeewa@éwps‘ét%@ﬁp taﬁg &Jhﬁﬁ@ﬁ?ﬂ%ﬁ g Rt he

novabl e fdhalabteARRAY GO EhdWn IAE tl'l'@&nﬂﬁ\{étfbeinnm gtk §8§ﬁoxpfﬂtdﬁﬁ}?mt1§ he
per manent magwet and the field detector 12 and the di stance between the

field detwdear Biat apimpieveneat wish Frspess totb Puging dytpyechapactasistie bas bepeobiained|
funct 00“ 19§ gﬁﬁt ﬁ{h%'fe &Pesﬁﬂﬂgﬂ@ftwwm%ﬂohé @ﬁt%g%fmé 'ftﬁal(‘r@é“'étﬁif’c FdOf the

radla fie emal talnlng e strength o erragnetlc Fig. 6
shows t hebridgaeleinent dfcan e inveagsest bycplading scuerdllortei elementsi ig lseriefhinghat gaseladl done

f i . i f
the ot cny URscERBNT oy if o DRPLLBE R of IR 1BE S JRe BRE P o1
but only. théeenzer@lf theeimanetapgmet, i.e, alhbnef segientsl eiosca mdnask patfeme The net

It of th h i th | t ch
oot o of e aoifer 2 e B AR tnhfiotPis aeidor Rt g sGas by t e

smal 115ci rtglieréale fhie GotalGresistirics afdBAGSE: lai;ir@Jea chitectelisties: tThyGel@letedidr magneti c
nonents in the AVR strips thereby changi ng the resi stance val ues and thus

the out pUROMPFIEHSA aeagder syatemy Lhis §’c°Eﬁ‘}é¢StS'?‘i gejetancpyplueiof therfisihdstsetoriagd 10, Fig.
10 al so shawes péeer'ctettdptiof. FRefeb {h@tlﬁe‘aﬂde?fsysrtéh?c&lﬂ;%r@éﬁ eighh@nd&t, babe

Wheat stone bridge as a function of the sitlon he cénter of the radial
field (ounganderrcayerangasegmeny of acyels. %hnatme@ndqrﬁym withigightmeanrdgrscul ation it

is assu n%?o%ﬁ@stantdﬂﬁm\épﬁ‘nﬂ%ﬁdence between X-movements and Y movements. Each meander
20  then covers about 45 degrees of a circle, so the average of a segment corresponds with about
22.5 degrees, which is again between 20 and 30 degrees.

The sensor arrangement 12 has a more efficient configuration. This
configuration results in and/or comes from a smaller field generator 11, a more efficient use
of the field by the field detector 12, a movement of the movable object 13 being better

25  detectable, a reduced sensitivity to disturbing fields, lower costs, more linearity, etc.

Alternatively, the movable object 13 may comprise a ﬁeld generator. For
example one or more relative sizes and/or one or more field detectors and/or one or more
configurations may become the subject of one or more divisional applications without being
limited to the saturated field-dependent elements.

30 It should be noted that the above-mentioned embodiments illustrate rather than
limit the invention, and that those skilled in the art will be able to design many alternative
* embodiments without departing from the scope of the appended claims. In the claims, any
reference signs placed between parentheses shall not be construed as limiting the claim. Use

of the verb "to comprise" and its conjugations does not exclude the presence of elements or
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magnet o-resistive strips to increase the total resistance and havi ng

i nproved characteristics. This field detector conprises a neander system
This increases the resistance value of the field detector and reduces power
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and/ or one or nore configurations nmay becone the subject of one or nore
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limted to the saturated fiel d-dependent elenents. It should be noted that
t he above-nenti oned enbodinents illustrate rather than limt the invention,
and that wbases/skishl ed in the art will be able to desi gecraByosbizessnati ve
enbodi ments wi thout departing fromthe scope of the appended clainms. In the
clainms, any reference signs placed betw?fn par ent heses shall not be
construed as limting the claim Use of 1The verb "to conprise"” and its

conj ugat icnsiMiges not excl ude the presence of el enents orsteps other than
those stated in a claim The article "a" or "an" preceding an el enent does
not exclude the presence of a plurality of such elenents. The invention may
be i nplenmented by neans of hardware conprising several distinct el enents,
and by nmeans of a suitably programmed conputer. In the device claim
enunerating several neans, several of these neans may be enbodi ed by one
and the sanme item of hardware. The mere fact that certain neasures are
recited im nutual | gydiédh (30) @stscRepRHEsHced bpd pEinePESa Biplay B Salen t hat a
conbi nati on of these neasures cannot be used to advantage. CLAIMS: 1. System
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out put si gnal (Vout), the anal og I nput device suitable to be activated
during ar %@taiqgatlli’%ﬁe‘fli?w“@bl)f to be agtiyated dyringeragstivajiongimedt)( 52) arranged to
sel ec dependi ng (f) for
conve?tl ng the out %gnah Focg&fdgvrﬁgf?h?ggﬁwergg dsfeﬁeﬁg;a?%e%ﬁ%g%éﬁeﬁ}ﬁ%etggnt for
di f f er enttinac(t), v aonversidn ﬁue@;ons(b fohanverheg th@rwmut sgnab,uh@MV&isigmﬁllnodem er nm nes
the spee m 1, wherein
the s gnaietis el Rire ool itk ot o apo LBV RR F R Ehiet FSeinss" "

det er m nahsdpeedef thé peine bn thatdisprayt i me (t) is above or bel ow the trigger
time (tl) and to select the conversion function (f) corresponding to a tine
period bel ow or above the trigger tinme. 3. Systemas clained in Cains 1 or

2, whgyein the inpThe 88T dakin 1, hereFABOSEAA pk&@&éﬁng@ﬂéﬂn&?@re afrangddgb €m as
cI ainmed in daim3, wherein the magjgetl ci ngut device (1) conprises a

sensor arFahigswiime (1) toristermine avhethsr the gesvabippHme (B ys Fhgre el theg a
cormonentmgg@}mfaf(t 1? aﬁmm@fewhé EdilvErsiol fEndPlbA {§ cOrreshBifiidld ﬁlaclnﬁeege@fahor and a

novabl e ob{ ect ﬂ)
below or above the trlgger tlme

15 3. System as claimed in Claims 1 or 2, wherein the input device (1) is a magnetic

input device.

4. System as claimed in Claim 3, wherein the magnetic input device (1)

comprises a sensor arrangement (10) having a field detector (12) for detecting a component
20  (18) of a magnetic field in a plane of the field detector and a movable object (13) for, in

response to a movement, changing at least a part of the component (18) of the magnetic field

in the plane of the field detector (12).

5. System as claimed in Claims 1-4, wherein the signal processing means is a

25  microcontroller (53).

6. System as claimed in Claims 1-4, where the signal processing means (52) is

embodied in hardware.



response to a novenent, changing at |east a part of the conponent (18) of
the magnetic field in the plane of the field detector (12). 5. System as

cl ai med iwOGh@&i/038348- 4, wherein the signal processi ng neaos/IBRON053058

m crocontroller (53). 6. Systemas clainmed in Clains 1-4, where the signal
processi ng nmeans (52) is enbodied in haF ware.7. Systemas clained in daim
2, wherein the trigger tine (tl) is snmalter than 1 sec. 8. System as

claimed im Oaimig yotdme hedMinted én cﬁmqrwh&&nftm%g&mrﬁé 1) is siaAlleenAgnent i al
function. 9. Met hod of operating a system (50) for selecting the speed of a

poi nter &f%a display, the method conprising the steps of: Activate an input
device (1) during an activation tine (t), thereby generating an out put
signal (Vout) Select a conversion function for converting the output

Si gnal t8ne conver Systam aygleiniedin Gkimd, whpreindemeonyersiohdunstiap 6 aact i vat i on
tinme E&}g{l ihie el apsed activation time (t), Adapt the conversion
functlon 6 he ‘el apsed activation tine (t), - Convert the out put
signal with the adapt ed conversion function. 10. Method as clainmed in Claim

9, wherein a trigg ti,me: (tl1) is set rmn whet hert he activation
Ui () s bel ow Sty ebaang 39vREu0) Prietelng hedRer i aapus Shan

functi on display] the attiRatcompeising erpepsong to a time interval bel ow or above
the trigger time (t). 11. Method as claimed in Claim 10, wherein the
trigger time (tl) Petivaiggn igputdesise §1)dugng amactivationdimed), thesbieansrafingl ai ns 9
10 or10ll,anWafuBlifndl (@odtnput device (1) is activated by ticking or patting.

- Select a conversion function for converting the output signal, the conversion
function being dependent on the elapsed activation time (t),

- Determine the elapsed activation time (t),

- Adapt the conversion function based on the elapsed activation time (t),

15 - Convert the output signal with the adapted conversion function.

10. Method as claimed in Claim 9, wherein a trigger time (t1) is set to determine

whetherthe activation time (t) is below or above said trigger time (t1), and a conversion

function (f) is selected corresponding to a time interval below or above the trigger time (t).
20

11. Method as claimed in Claim 10, wherein the trigger time (t1) is smaller than 1

seC.

12. Method as claimed in Claims 9 10 or 11, wherein the input device (1) is

25  activated by ticking or patting.



