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FORCE- BASED | NPUT DEVI CE RELATED APPLI CATI ONS Thi s
application clains the benefit of U S. Provisional
w@ai0e08518ppl i cation Serial No. 60/708, 867 fil eBCAUSUS6/013918
16, 2005, entitled "Force-Based I nput Device" and U. S.
Provi sional Patent Application Serial No. 60/689, 731
filed June 10, 200 t Conditioning in
a For ce- Based Toucﬁoﬁg\ﬁ/lﬂé&tgkﬁ%m% of t:ﬁlm ch is hereby
I ncor porated by ref ®REnaepiAPPLIRTIORNt i rety for all
pur poses.  FI ELD OF | ON.The present_inventi.on, .
rel ﬁlelé appliseipnrlayms e bﬁﬁftt g &P cPéQ‘“S’é’ﬁEIl Pagerd APP'hcatlon Serial
No PR/ FOCHB ALY alfrubiQe SoPsASRI I PSkcc RN Bifput DRYIGURRHU S,
solated bBeam $egnménts desi gned ncentrate
Prommrmbbdttemdqpmrcamm&emi Not he/682Ed Skegriene $0, 2008y aititled “Signal

e force sur.ed r
Confifipyias %%EPW"?%?@T%@Q?W G SR g0 e ts piiely Hpoppprated by
refér&ﬁ:eQHﬁhéueé;ltﬂcr ??&valﬁﬂﬁﬁo@§ its Iocation and magnitude
as It relates to the input device. BACKGROUND CF THE

| NVENTI ON AND RELATEEEEBMM ces (e.g., a touch
scregn or touch are de ned te
app ﬁ BEP “bvfeng %?t?—é-scgeng m(%‘i g?‘%ceeﬁégng n%g%rpamculaﬂy to

for&ePBsskd irfput e estoenfigired Svnthflscﬂﬁtedi Blaah képgndnds ddsipnebjtect
as relating to the I nput device, such_ as, the |ocation
congentraiethsisprtied fsceacross ghedpeamnsemeptst Whegincbe frge Is measured

andgﬁ‘ggésgé"&jt% o%ftalégf §&; @%B%#lﬁg cf?éfa&%&%ttﬁ g&#t ok 9315‘5@&3 td fHBYhplied

SONe O feren
forég phahcatitsdacation a‘m imclgnitudeuds iteldtasds t]nmmpbieda‘vm@nd
i ncl ude co_outer d|s.|a QeV|ces ki Q ks es,
aut omat i ¢ BACKGROUND.O g INYE HOND, #RRal s,

ve nﬂigﬂﬁ AR éu gs a tm' sepelen deMueR §ad)ka@ye&égﬁledksm@@&rtﬁs :

and rent Y, there areavarlety
appichti@r efin abjpe sndfo detputindend Qresora\smqlfécbcl@r@merems of or

e 50 VOS5 B BB ot

actﬁi%%sché SpRIEi ER SR0n s8N tuae 8T forey 4p1ib@ b thd dtjest to the input
devi ces, |nfrared based devi ces, and others. Wile

devieeowicd Egmplaseofiseue of thediderentroplisatinas ins Whishdpwfdevices may
be %o&glaznﬁudeo rCOIEl?llt%} & g}ﬂ%ﬁ BEG A KioBRY garﬂg 'aﬁt% afid kd1RE naBhines,

nor € ar eas. I'Strve-basé nput ev ces
poitiy §f 28 fesm@ORPVérRthg machbmsruedicalalepicat, dsypadas keybeards, and
required to be pressed together until contact is nade
othgist ween them Resistive sensors only all ow

tr a
H:'ﬁ églgi;ergﬁalg\a/egﬁ#%e r?'7 ﬁ‘&reﬁf‘@ d&hh Jtrcfémc%@vahlﬁﬂ‘éton the

pad, e| r [ catl on in detail
magieapRome apmhp]eatnchlds res1st1ve based 1nput devices, capamtance-based input

devices, surface acoustic wave-based devices, force-based input devices, infrared-based
devices, and others. While providing some useful functional aspects, each of these prior
related types of input devices suffer in one or more areas.

Resistive-based input devices typically comprise two conductive plates that are
required to be pressed together until contact is made between them. Resistive sensors
only allow transmission of about 75% of the light from the input pad, thereby preventing
their application in detailed graphic applications.

Capacitance-based input devices operate by measuring the capacitance of the

object applying the force to ground, or by measuring the alteration of the transcapacitance
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Capaci tance- based i nput devi ces operate by neasuring

t he capacitance of the object applying the force to
w@e@anss19or by neasuring the alteration of thePCT/US2006/013918

transcapaci t ancebet ween di fferent sensors. Although

I nexpensi ve to manufacture, capacitance-based sensors

R e s

sendod fyically) aRtdngy ca/pablésof derpiiey taageashidvasadheesovide a sufficient
typically are onl

Y apabl e of regﬁsterlng or dete&g’ g 1
capagiipneeciatdr ndgrtian RSP ECYO RS G0l SR SO RRRIFQAY 41 only
cap%l? gﬁ{% Fe?ingto:}%%f% géﬂﬁﬁ?&d S9ndbéctBaiAg btﬁfaﬁleocfonductlve

tions, such as the ability t
prop‘hi‘ﬁ@(}theﬁdbyl elhnan@tmgt dmrdesnaneﬂyaxf posotisl weful epplisations, such as the
icati o In ad

obi§5 et PG RS US: BT a5 AP PBG0PBPPRBLL Badion

cap édlﬂme-ba%@&fs%grsaﬂfé%ﬁérﬁm‘{@ﬁ dTaBest 909p bt ingeivhadefht.
operate by en1tt|gg sound al ong the surface of the

i npfitrfacadeaustic measbrsedgnput devipescangeate by ewittipg gound along the

lication o e 0 [
o SEPH LGRS0 s B e DR gE e R st i
the 56RAS Th 5841860, Aurfa&O60aktid waketbaged! ipupidviceaatiodarintmission of
require the applied object to conprise conductive

Loogs ofiap e ligHbuad dlon | SeaATa e ABBHRK 0o BTBRISE FOPSHse

prog%“}é elg?\%%\ﬁer o%fl‘f%@c? o%stgé \?ﬁgPa%Eﬁf é)‘ﬁg dw%%gﬁ@g%é@%é he
registeBifig oddetettivgytha Iapplitatiah bfy haﬂdandBMalle)bgm:tss sucél asfpealtips, and

the ty f t |
hepaisOURp BRI REEPONS P 0 I bR ey Syt gdgtion, thei
accﬁ&@%?ﬂ%ﬁﬁfch@ﬁbllt i‘écefffe@‘%d‘?@tsﬁffa&r c%@l‘ca@ﬁlﬁaud:rp E&@rA3a5R¢k droplets.

evli ces a e conf gure to neasure the | ocati on
an dFasmgmseddapmdevﬂoes dro rcclﬁ?sglmgbiol raehsties the tbeetiemand magnjtude

N T e R R S

pro%ﬁl% sb&%taa{/‘;ﬁﬁage"s ReY: @E @tHeV@lpés’ibﬁ ipiedeyidesigBednstanke, they are
dur abl e, neani ng they are not eaS|I%/ damaged f
typibalip s'eltyrrug@ngand dyeatlé. snesning thesorre @0t ¢ady rlalaaged[ﬁ@n drops or

i g BT BRS04 S BB SaEh ik i o

trarﬁs@ﬁ@hﬁhbféﬁaﬁ Ashistant ioblebkagt hercldng ambsd fmlrthr Athseechre no
| ayers in the input ad tha @ﬁforb |ffﬁ§§ g 0% of
interp@sed dayers igihe Inpii BachDAbARSPTPAIRG BY 15 eeidtebt.ghes 190ghe

ava?l%ﬁlekﬁgpcl}t . 3@ ﬁgh{ it %ﬂ%l‘c@ge Thy hI%acHn)éall}nﬁﬁfeW@ﬁ'ﬁottﬁe

Fon of .- noi'sture or other
acchaiubitgn ofdit,idusgoilf eisturpot otbatfordi-'g’r d@}m@gdhq) mput pad. Force-

devi ces conprise, one or force s ors
basgg SAINE 0P Biaoa GO TRBiSS e of RE oI e r T aLare pRatiffpd fo measure
thesa?ﬁﬁ&f for&AT efo%%'éﬁsto@éjcdﬂ' Helbpataseedith Hﬁ@cﬂ ﬁnﬁ&@,l’ ire fingers,

gers, styli, pens pencils or any object at_can
styHppdny pandilsroz any objehiethptnganapplad. fomééfa thednpwaiad. Despite their

R A T e

effbANBLY BGhARNoAGIcrEAtapBlicatioAs] dAﬁdmnﬁéllyy pom&mlemdi [f(timanased
force-based i nput devices, as well ,as nost f y
inpot dévigast axteell aemostaatber (s Iof E1RHF A7 eRS I OF regifleting

touch from only one direction, or in other words, on one side of the input pad, thereby

limiting the force-based input device to monitor or screen-type applications.
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touch fromonly one direction, or in other words, on
one side of the input pad, thereby limting the
wo evoce3fiased i nput device to nonitor or SscreenPCYp82006/013918
appl i cations. | nfrared-based devices are operated by
infrared radi ation emtted about the surface of the
in h ' t he: . L
t o 1 RRaRL dgt el B difron AP Barod BRI RANREH KE surfuce
of i MDA dOT tHHEe vii 08V RGOS, Ititesk ingphdensifive tvedgbrioduehras dintg that
deficiencies inherent in the prior art, the present
affeptiheli@r@Haeeks t o overcome these by providing a
force-based input Qg P GRVPEGRLRT M ne the
| ocati on and magni Kfyb Etrp'r‘EI?'d'”r‘orcq fromeither
si de light ofithe problempad] dedivtbntieainbiarest inothe priseart,dhe prebernt
. _are in, qr very near,.the pl.ane_.of the .i.nput, pad
inveiGRaBKsT AYSHPIPRGehb REVEHEE e h LR S IREE thpgoon
detdn3e thBEocafibshd Rhe@ieloB 0k applRAIftck Eont BithidieidertiTttie input
pad. In accordance with the invention as enpodjed and
padpanskilipthad detse sensarsiibatairain, pheerp negyethe plangedthoimput pad, thereby
. features.an.input . ' [ e .01
min G404 B5 HERa RNk I RRE A8 G B o FoReR bRl o the
inp@QEar i sing: a) a base support having a periphery and a

plurality of apertures formed near the periphery . to .

deflnrecerdangepvith hgdnesHen @mﬂaboc{el%f{ w@@va@& riitotd bsin, the
eSOl SR 08} ikl 1 LA
magiiexiabf en tyeplied deice ccongwisintgan) a base segpat savingapertphery and a

the isol ated beam se nts .b h i spl.acenent of th
ot aeiren G v et e denre ks 2R iA5H Tof boffarhdfto
dis %hﬂd%mh%?ﬂnaﬁﬁme% 8P BRkalitf o RBRMI R cEinkats Mefined by the
thin the respective isolated beam segnent occurring
plumdityaof amttlites ohd vperabla $o stceivs sesyltpmifoges dishitatrddy thisolated
di spl ac f 1he i ad .in,r o)
beaf SRR e HsnlrFpal Bt ineD B Ba] FRRARP falirb Wopgop opgrable
with @8&H isSBR I PRAE REgabiR Ao BRhfFe denidafiwihintthe mypdatite dsolated

signal corresponding to the applied force ang t he_,
beamesegureatiosnuigAstarepdt eiwgiony SERsse s nRcTsRtPG By Hedhisripoement
h ' 5
or R Bt L DT E BBl A ptpRc ke
leaﬁ_roﬁﬁ setasr gled beihy confinged mgﬂltpuﬂ uai%llal‘]m’resﬁmtdi@(ﬁmb epplied
wWth two sensors, it m e _possi t artia
foregspdlbe mearHBed s i ¥eda sigts@na% pfoczfof B e Applfesforee.
t heAﬁB&?%"ht e %§Irfg"l’é D35 8GRAY bd MBqRAE Aslifdicdted, 8Rg two or more
sensor ptane. The present iI'nvention also features an,
sensoxp provddasi ceetainaeddgyined ddvantages eF e xamplgs piithetsvof sgResss, it may
t he. i nput device conpri sing: a first . LG t. |
be B‘Psé%fhfo gaﬂtﬁglgrctogacﬁ te exiapgg affg%%,iaf iwgﬂ;as Bc;c' }nalfflgﬁel%% %18 effects of
strathd SR paBIRIE the QBR0OAPIage Wi th the first structural
el ement, "and dynam cal | y supported to be _novable wth
r esjhbe present ipuentipn ghso seatures 4t puidexiferpontigured to receive an

applied force, the input device comprising: a) a first structural element supported in a

fixed position; b) a second structural element operable with the first structural element,
and dynamically supported to be movable with respect to the first structural element to
define an input pad configured to displace under the applied force; c) a plurality of
isolated beam segments joining said first and second structural elements, said isolated

beam segments being operable to transfer forces between the first and second structural
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define an input pad configured to displace under the
applied force; c) a plurality of isolated beam

W@ e@nmosii1g0 j oi ning said first and second structPCHEUS2006/013918
el enents, said isolated beam segnents bei ng operabl e
to transfer forces between the first and second

eleﬁ%ﬁ@ 8 lrtg! %1 antafaﬁ:eg‘, Glsfﬁ&ﬁéd’t% th&€rY aE@LHeaﬁﬁJe@ﬁ%nts by the

distributed to the isol ated beam segnents
dlsplaethm efrthetinoft paﬂ:,eanldmip at lepadme amodépeaablb M&lteadm isolated beam
I sol at ed

h
seRENL aoRs B Futth WitEn e r%wsctfve%&c&afea D St ogmipg a5 2

resSIe 8 RHouS GEeHsEd MehsAStted toaBdHsblafdd béahl seghﬁeﬁtts lb9$1§ee@1sp1acement
transmtted to the isol at ed bean1segnents

of the &pus pedrsrresnomnse todhe Aprlieddarge) qach e ﬁ)@ﬁ@@somalﬁmbemg configured
i ed f f
to B SfipaRlffesn it Bng MEERT0RE Bu A MR AR seppo be wsed o

detapiihe etbdation of tedpplicel forasured strain to be used to
determ ne a. locatign of the applled force. ' The present
i nvEeRt PERe irveRten ?Lsﬁl@nfeé@r%ﬁm ipphdeyisg iconfigurd F"gﬁ??@&e an

apﬂh@d "f&‘?:g 'tH@ nﬁjﬂ @&9{)«3‘ cg)gu;gf& o?)t & é;sslsﬁlgﬁ&i lgaglﬁggﬁgeri})hew and a

plupihthy ai(’j gmyvezsffognmbaﬁtehe meﬂnery ad eﬁ(h;ﬂﬁp@goqbﬁp@aﬁmﬁirougthhthe base
ext endi ng_onl y. par r.ou se ort, the

PGP toPe SBEPR BB AP O Lo ST AF HULRAY RGHAD g respecto he

bas@@t{ € thdl 1hBut&ﬁ§ﬂ>%ﬁlg cbﬁﬁgtﬂ@d Qﬁ&l@pl’éé&ﬁﬁﬁfeﬁ thetabﬁhéd]ﬂi#ée b)a
bei’'ng confi gure di spl ace under the applied

plufaérrtjc ef lsblyateé hgamrsagmmyts deﬁme;dd?ydhe dlusal o ergmrm and operable to

ahl
m?lx% iPfleitelsPaRith Bk b PR S PRRRE R i gment of
the gRMpa&omEn) at lekst bhe selissipbresIEwith @hcl Relatedbehm@gment to
and ¢) at_ |east one sensor operable with each isol ated

mepwihihs sfABvithia thisasrpctve elaiadrbepm aﬁgmﬁmcpw&mg as a result of
var[o"?:é REELLY ﬁelh At %ybel d gﬁlg&mtt ;Ldt Bgd iy e%;cfn@é'tg fhe

vari ous resses ereat ed cenent
appdnfedtfdstee amcbtrmmnaﬁed 1o the ppdpieey, tthoe athensapmﬁ seasbrfadmd&nmwd

conel iohihe s e B BT ke S S e B R g

to BeQusbd® dRBILIRL 2 1QREEL 8Pdle bPFlidMBBRYWr ed strain to be
used to determne a |location of the applied force. The

pr e§h¢1pres¢nt émvention still furthpufeatess o method dor makitng Adeichgad

e srEp R R ARG ST ainE IRE SPPe sdfle PR ineth

appdieR fbreé B) %ﬁﬁnﬁ Rperti@EhPshchRRfibheriSlotdtions Oh thidasp beipakt to
| ocations on the base support to define an input pa

definecrndnpitird iand ¢ pbrality of dotgedecaim segwRttopeBbly iapesteresultant
for{)e% Cd%tﬁﬁutéc? ’?ouéhg %tle%t%]cgﬁegl?f'se%ﬁl{s kﬁtut ?mPﬁcélﬁgnt of %eaiéﬁlgt C%ad c)

m segment s acemne
propiding ﬂp]‘mmlﬂy pf SHn’sd)ns ta}ongfeas‘tenﬁ@e %oﬁteﬂl@eaﬁﬁsﬂgmhtsttb eneasure the

i.sol at e amse ments. to neasure the strain thin,
Str"’t“h@’“gﬂh a[p yrglity o ﬂsgat%ﬁ lée&rrbggmegt@g%w&aé ea?ﬁwg vgHoys
stréssés%kéaté%i‘ by d 5f‘ac ? C?%danﬁxi?hﬁﬁltﬂﬂﬁﬁlt@%ﬁ%ﬁéral
0 transm

e I nput pa to the peripheral
lochtbmmtin cesponse to dqupphai favcd, land tppitpwd fignat egrrespdndiog to the

app? eEi rf)Lcl)thce 0 ge gseglto Gtermme %]edlgcr:]a(%iotnooftsarlllg applied force.

The present invention still further features a method for determining at least one

of location and magnitude of a force applied to an input pad, the method comprising: a)

providing a base support having a periphery and a plurality of isolated beam segments
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applied force to be used to determ ne the | ocation of
said applied force. The present invention still

WO oovi0a319d eat ures a net hod for determ ning at PEREE2006/€13918
of location and magnitude of a force applied to an
i nput pad, the nethod conprising: a) providing a base

TorBHEBP R pIAANY B ofe s MY NorREn AR, ah lockh phe Qfffea o

dispiede 1phespy)nid1atthdﬁj‘rd:e’,l ¢hesinolateh bearp aegroans haymu@ld)chmd thereon at

di spl ace | onse to.the fo ce the i.sol ated beam

loast 9B h4TISr: A YIEAY gl sepih RS Slurpils of S dhrpapsegments,

whith sffﬁﬁ%é&h@ s 5 & uRidrdhiiond shBists EReGteRlby R dikyla®ment of the input
I sol ated beam segnments, which strain occurs as a

padriegesppnssf tovl fom@ﬁsassappbst’élsrem, @hg@rtﬁraiylgtameompw pigﬂ@bﬁt@tnteach of

of the.in pad n response o the f e. as
theppspiy Bt yPrg SRRl ris P o pik mEfurd g BB HDhioGfssing he
outhit@igRANESMSthe hiBaf B Yénsisdb dbteBRInE EEPIOBAI Db ftike £ applied
nmeasured strain; and d) processing the output signal

to the typut pasl. at | east two sensors to deternine the

| ocqfd ﬁlrése%ft uNESu&?Etleﬁ%?ll fe ﬂu Oafrhegt?o& PR Yot ﬂﬁn% Q@east one

present invention ures a ne
of ldedtdhring Inﬁ@nﬁhdé el forenapptied tmalhpmﬂ’padndxe mmeeginod codeprizing: a)
a force lied to an | nput t he_ net hod

progigheg 4 Brshgrucsyabelgwest hz;pravﬂﬂrrgs% segpRd, Srup! %Fl@ﬁ%trﬁperable
W1t9)che°f;1f§f’ étﬂicﬂﬂalaeléﬁ&ﬁqg d?ﬁ euef;élﬁfaﬁlty &t SR es OREI lcu?ndé[ll

irst structural to define a plural |tyo
sup@pﬂmgwme of said dirstynd seaalIsjrugumppeletmienty vatteresecs toi e other,

d t t | t
whichdS sty SR Eny b Sens By SO Rl o SRR ahdgh e
apﬁli@@ Wrc®, %He ﬁﬁ?&litﬁ uf Q&rh%smeﬁﬁiné%epl%ﬂ@f oftiftate@ BB degments

force, plurality épertures defining a plurality
opeyfble Qn’tlrmsw fb@awb@wgmﬂle irgiad apdoadistuetiegh sleaentso prdsie receive

res{flgalﬁ%g?st/ setp& e 1§o§?t§c2§9aﬁ ge{grlﬁgou ‘tgl h? ld?sﬁgﬁef&ﬁentad}qhe input
pad; %Ph@h@tﬂm@@l@é@tﬁa@@ mtrﬁthblbhiril&y di Bpladekoant segfnehhﬁwhlch strain
i nput -pad; ¢) neasuring the strain wthin

OCquFLAs syt of Various siresgesiEnmiticgrie H%%lSOWﬁéﬁa@tSF&fPﬁntS by the

oSG PR PR S A BeSHESSP p
sighdl eutregpaeding to d&pﬁm&reﬁ@tmime ambg)l pirecksfing tee; oudut signal to

gener ati_ng an rres ing to the
detﬁ%‘&%ﬁ’é&"%ﬁ“’r"gl éceé)p E?(L@éﬁgmg P?fg out put si gnal

to determ ne thguleoalcRIb by bPuk WiGviRal i ed to the
i nput pad. BRI EF DESCRIPITON OF THE DRAW NGS The

pr e$be pres«mt émveintion wiill bedsseonererfolle apparent fepppthedptlowingm

R GRS LSRR oAt i,
Unkileahaih g fight figkst BatbwihSos eretl dopich egeBlas] amibtRPmeiits of the present

exenpl ary enbodi nents of the_ present |nvent|on t he {
invgntéon thpye prst theeefongoRottte bp éOILS&%ﬁj]émé@gl qtdisseeng- dt will be readily

appgg gd tha{t ! *ﬁ}%ﬁeﬁ@ %FMe réSBRY 13 én%toﬁda Sééggrahp %lefc;1bed and

esen |nven ion, ene
ilhdﬁét@d itbed ks herein, could be arranged and de51gned in a wide variety of

different configurations. Nonetheless, the invention will be described and explained with

:!

additional specificity and detail through the use of the accompanying drawings in which:
FIG. 1 illustrates a bottom view of a force-based input device in accordance with

an embodiment of the present invention;
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illustrated in the figures herein, could be arranged

and designed in a wde variety of different
wa@omi7iogfup@t i ons. Nonet hel ess, the invention w PCT/D82006/013918

descri bed and explained with additional specificity

and detail through the use of the acconpanying

dr aw, ngs. Ich. F il t 4 ' :

a foyea Rt ERdn e 4 B e gl Aic AL R with
anotBéashommentff thdgesneReintiomvent i on; FIG la

illustrates a bottomyview of _a force-gased i nput 4t

deVil€e2 ilishigienn RENBECINE VI Waric ToB7e-RATHS HIPEAgVieE cqupgeted to a
ionRf inl LD in! t | Of8he present
signff F0FE AR At oGt AR B A ORREh offhe
inveatigmal processing nmeans and a conputer in accordance

w th _apn,enbodi nent of .the.present .i pvention;. E 3

| Gt S REREs Baptem TR RrCEORakt R prt] ints devide in
acedr@idc8 vAASEE cnPBYinAe IS Rated ifEIRMdance with the

enbodinment illustrated in FIG 1; FIG 4 illustrates a

botRIGmt illustratss adoftomcdew af e forrerpased dannt davips in accordance with
ccordance w anot her enbodi nent of the present
an"%ﬁ’{/%tﬂg‘i’cg??‘,enﬁ'—qftége ST SR EPes a bottom view of a _
f orpge: BRARAABHY bolleM ividy b Recobabad ipunitticamaichendance with
enbodi ment of the present invention, FIG 5
anotheet ersbedimest ¢f thoPrestRtVERI: a f or ce- based i nput

devi.ce «i. r i Y i ent LhE i
or au g TGRS R 1RRGE, Yt Be A EBR A TRALTPRE iPhocbBnce wi
anofer ambediarRnbefzhe picsgnttinbatioe i n accor dance with
anot her. enbodi nent of the present inventi.on: Fl .
1 1Sk padlsraien s PORAT IS LE ?05"%'@?:3?? 6’%?“%1‘1@‘5‘“ il &2cofance with

ano{eh%tf) g@lbggyﬁgqt ?ﬂtﬁﬁ grgaﬁiiﬁ@eniﬁan;ac cordance with anot her

nent o present invention, FIG 6-A ..
i | | BiSy. patlesraestadiotiom vieww! efseeiioneaftei forsedtased input device in

force-based j nput. device.i.n acc wi t h anot her
sccult WaR B R reetr U QR BRREEE 7
||| 1193, 162k 68ustraRe hibatfol avw of a dedatof afot-based input device in

force-based input device in accordance with another
acceripocH with angthertenebodinaentof theriiressnt BHCEI®: 8- A

il r-at.e bot | f e FESH S BReHasdd input device in

f or]glgg' g;ilgﬁrai%%pa&ott%@/?ﬁg%f% Sg%(l:%lr zf nfge evvi atsh lartlr%) gt heeV r

accBfiane WRR tnéther digbaaimeen thepreseni miventidnG. 8- B
illustrates a bottom view of, a secti.0

of .a .. _
f or Bl S dlustinpase hosomBeT f acediola ceOle s ghipphigtevice i
A el A p iy €
f or BHG.I8aBeliustnapest eeinceewnf asediodai edoigetasethigpwidevice in
accg?c;%ggei vr\rf?t tanc())t ert elzqrr?b(Pc{ir%gr?tnotf ttilenﬁlr%snetnit Pnr\]f;ention;
FIG. 8-C illustrates a bottom view of a section of a force-based input device in
accordance with another embodiment of the present invention;
FIG. 8-D illustrates a bottom view of a section of a force-based input device in
accordance with another embodiment of the present invention;
FIG. 9 illustrates a bottom view of a section of a force-based input device in
accordance with another embodiment of the present invention;
FIG. 10 illustrates a bottom and a side view of a section of a force-based input

device in accordance with another embodiment of the present invention;
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FIG 8-Dillustrates a bottomview of a section of a

force-based i nput device in accordance w th anot her
weredvoasitemt of the present invention; FIG 9 PCT/US2006/013918

illustrates a bottomview of a section of a

force-based i nput device in accordance wth anot her

enbpKdi. T8 AfluffatdsheboptofSAidta iy @Bl st i of]aoforce-based input

illustrates a bottom and a side view of a section of g
devmrlr,i@cméwe |Vﬁﬁmnoa@v pbodimeatefihe aresentinvemtianot her

S 1 ..
|I us{fl :ng fégs?%t Og{r%%aﬁg&é) £g; |S§qu\l}c}n{ﬁe Seéillggléttqeghced? a
acchaiaae: Witk edothémﬁbddl&neme)fltﬁb aeseat ﬁlaelﬁﬁmvw t h an ot her
enbodi nent .of the present invention;

i |1 05t dr dllustigtse ﬁé’?ﬁl@r Aiagrasn obths @&Ltralétﬁ orf é?rcsérsus@é@r 12 as
nce wth anot her enbodi ment of
andty@g%?gg}é%%@%énd&gﬁg&%n%ﬂ G 12-Aillustrates a basic
di agiGartBafludtiatespl hotta tiywol aseniarforcefbabddanpiiZiexice in

rrayed, nafuII nf| uration; FIG 13
aCCPWdiaH 8@0% rbfiﬁlfoglfﬂ‘?f?‘é\fv pr e%’é’f’?@i’f’nﬁ or ce- based
| NPRIG, q@xamtﬂaﬁs a%%ﬂw om E&u@ﬁ %@@Jba&ﬁti%t%wce

the present invention; [ustrates a bottom

accvnd@wanwﬁb agethen anbddun@éorﬁﬁmaﬂesenpumvemm, ce in

R A ustalel 3R MRk PRRC TRl et SRR her

eml&ﬁﬁﬂn@ﬁtdmh@pﬂé@d&ﬁ@ﬁ@ﬁudﬂth anot her enbodi nent of the
present invention, FIG 15 illustrates a force-based

i npliC- dévilesdraias afercsrhasssciapwi demics i aorerdaned vithraapthent
FIG 16 illustrates a
eml%cgﬁ%lgﬁ eozgg%pﬂegéﬁgwgggo%e i n accordance with anot her
e nbEI(ﬂ} rTériIlusmfatds hefofue dmesnt inpavdenice ¢ acdokdancd With another

es a force-based i nput device in accordance
emW I'I‘?e%‘rf%t]%?re%‘?'%&iﬁ’eﬁ%‘?ﬂ of the present invention; FIG

18 1rid Ystinakesesa ﬁﬁ%%s&ﬁ ngﬁ’t aie@ﬂ’:@ tin g?:\()hﬁaglcé With another

accordance wth another e ment pr esent
emqurmnmuquheﬁle@nth@enﬂldnuurat es a force- based |nput

devy n,a ce anot her ., enbo t he

g1 GRL TG R iR R oA st R
embdiMbntdThE frebdht afeptisiance wi th anot her embodi ment of

the present invention; FIG 2 1 illustrates a bottom

vi e Cof19alhﬂ9c§1rateéakfa§édnais¢ﬂomputdb\v10@ én perozdrnee wathaaothier h

t h g ment of the present invention, in
em V%dlmﬁntacﬁ%e res nﬁl% sconfi gur e d

FIG. 20 111ustrates a force based input device in accordance with another

embodiment of the present invention;

FIG. 21 illustrates a bottom view of a force-based input device in accordance with
still another embodiment of the present invention, in which the input pad is configured
about the perimeter of the support base;

FIG. 22 illustrates a block diagram of a processing method used to determine at
least one of the location and/or magnitude of an applied force on the input pad, according
to one exemplary embodiment;

FIG. 23 illustrates a block diagram of a processing method according to another

exemplary embodiment;
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about the perineter of the support base; FIG 22
illustrates a bl ock diagram of a processing nethod
was@d/os9det erm ne at | east one of the | ocati oPCEHONZ006/013918
magni tude of an applied force on the input pad,
according to one exenplary enbodi nent; FIG 23
I | | BEG.Iat i€l Gstentdyl O dw diapeind demétin Qﬁq@ﬂﬁa%f&t&ﬁﬁﬁﬂg the
according to anot her exenpl ary enbodi nent; FI G
coqrdlingies pht Eycaadtingwndt fagnedipsertisiel pﬁba@ordemm@dorfe@cemplary
emB&ifli. ni ng the coordinates of a force acting on a
‘orce-based touch pad according to one exenpl ary
embBIG.1#Satillustatss a25p viehl afstpoati@boRa foaph BidwWieteithe touch pad
ortion of a touch d wherein the touch pad
COTUYLRG? PeAbiLs ueans Efl% ﬁ%PEPé%’E g*t?éauqhdﬂqérf&r@é@retgn@bﬂwd other
detp’d from foreign objects and other debris; FIG 25b
i I1ustrates a side cross-sectional view of the touch
padFEﬁl @ Shelnstrates mesadescrofs-settfanal Giaw cfiibe luch p2band sealing means
£ trates a force-based touch pad utilizing
° %[ tr| c sensors according to one exenplary
errbpm %ﬁlluﬂfatésrhefome%%ﬂ touElY aYthtﬂ[kl %Ifdel}e%@w Sensors
DESCRI PTI ON OF EXEI\/PLARYEI\/B e foll ow ng
accgsting focanegxemplapy m@hocbmeeb@frqu: meyerémb@dtlment s of the
i nventio ace |
dr awi ngsrb% T gﬁD.sz. rﬁ{S&_ : :
shoWhg fodlpwity dehildd desaiptivhios Bxerﬁl?ﬂ@fmrﬂlﬁddlﬁefﬁk@ oF fiRNAGention
whi ch the invention nay be practiced. Wile these
mafé%@éﬁ%rea&cy Qs %?Qﬁ?ﬁ%l%rdéa‘d’é‘@‘erwlﬁé@ form asprt herpedand in which
I S r
o e R R B BBl bl Ay RLAC bl oy be
praetidedd iWikeitet &eme@lam alhlbzcbdleatmdiré tacrivad incusfidaargad to
he I nti.on ma de WlthOU arting fro
enai’f?etkgsp?i skilledd &1%%5% %Wﬁﬁl%%m Pﬂg%ﬂné?rstwﬁﬁﬂgat other
embdBmERs W R ARAeq @ 1Rk VA HRREEJRd MR iffentiBS ma be dnade
enbodi nent's of the present invention, as represe
withept demgting fnomfdaeghlrm end $ooperof themr@nnnelm@mlom mms,tth@followmg
C the nvent | as IS resen
moR R atelforigh 67 i Sfhogiesi 8185 Pisseit it Bhs BappSipated in
FIG® 1d1emgh be, it M6t neated RSl theCdtopast @E ifichEn, @k cldifed, but is
present invention, to set forth the best node of
pressuiadfor parpesesof dllystraden ouly and pet limitasismsip dlesastbe yhesfeatyres and
Y
chaffifrBifks it bt Ritiohdo BRI R Ul B BRbsRRIon f e
invésiodedndiedusidialtly d:mylblb loge sifified ﬁﬁtﬂe attad practiddthe invention.

' t I
Accgﬁ%gglgfﬁ tsgc()e;ge? cl)tjttﬁ%plicel:g%g Hvre)gt:l,gnn 1sa}ccr)] %e f?rrlz% s%iexiy by the appended

claims.

The following detailed description and exemplary embodiments of the invention
will be best understood by reference to the accompanying drawings, wherein the elements
and features of the invention are designated by numerals throughout.

Generally, the present invention describes a force-based input device and methods
for making and using the same. The force-based input device is configured to determine
the location and the magnitude of a force applied thereto. In some exemplary
embodiments, the input device comprises a base support made of a material with suitable

elasticity. The base support can be supported on its periphery by any suitable means.
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wi |l be best understood by reference to the
acconpanyi ng drawi ngs, wherein the elenents and
wo e@u 08190 of the invention are designated by nPOEDS1086/013918
t hroughout. Cenerally, the present invention describes
a force-based input device and nethods for making and

using th T - ' t. devj '
The B e S B P BL S BB eq POt sl ol e ey
sup@ﬁ%a%f_%ﬁé&@ lﬁﬁﬁihliasdnﬁﬂiﬂgﬁcb- In sone exenpl ary
enmbodi nents, the input devicge c rises a bas t
o3 SHEROEF AY TugiheR cupRSee) RIRHiAK? 'taa{rweg%ﬁgt%p pgsed
0) . . i i . .
o SHBPEE AR B ERRL A Beplhns Aoty BUIBDY et
beaesaphtseibrh theaperiphagr Therisdlaed béan begnicasears gppiagured to control
referred tg herein as i_nput. d. .The base, su rt
thergi QP RRB eGP SR e e @ KL P GG Bb e base
sup?bﬁpﬁﬁlecg cBRIHBER thdGrdsBRUpBRA ciNtEle it PAT bpherayphéd force.
he’ base support, thus pr ePer ably isolating the geam
The isglatadt beafr ssemehis npayrheghéire/ formied slogp halea.dorigglgirelieved areas
segnent,s .are configured to control the path of forces
for’i"ﬁg{ﬁ%g&}éekfaf%ﬁ%oﬁ ed fromthe i nput padpt o the
per TROSrye-Bisell Ehg)d@ dsdcsfipher omprinds boe comos densire crifigured to
stresses inposed on the input pad by the applied,
be flispessd orptherwise kcated plons thegrlairdocmpegments i¢ ROvidsameasure
f . v QL r: [ [
o 1358 555 PSR pagtase LA L0 Rt ippor
Thf:;l MGﬂsfgﬁctmeo ﬁteamre ¢hesstmninghe sofaiaglibreenh segmionts resulting from
i sposed, or ot herw se | ocated, al.ong t.he.i sal.at b A
stresagfiB RS ISplateg hEFPFESTCRE GahPR by e fhelipd B B PR o FEOVde o
co%&gasggﬁﬂh%%f%gtrifcﬁgiﬁéﬁtﬁ%r Sf3RH TRAtERes HEth WolEEbsanDéeghidats

e Su ort. sSensors f.unctl onto nmeasur e t he .
resalt faimthiedeflbetionsfIta mputoesdrin sesgeesstte applination agtheragpiied

stresses in the isqlated beam S

forfhl S Pt B B OTRE B Doty SRR pRfrlE

prRb &6l id 8atvend RIhtiH covr@ifaks oflthe applicdiseR® dnth¢ hput pad, and the
i sol ated beam segnments result fromthe deflection of

maghigudenyfithe prmdied Hotces phn seipubsignn sanlsode RFpCesprd to perform other

applied.force . .i.cal out put or signal
furé’@ﬁgf”gltlgbast@ Cg) ﬁécusnénhbg S(Fqgn%%g%{’ e further processed to

der |I% 6till bihet mb%dimﬂnEME dé¢nsafsasayobe inkepra ppth ewinf sagoents,

on the input pad, and the magnitude of the appli.ed
whesii the bpa s§empNs COMEHER RICESFCHISY % efﬁilsﬁaéf{gg‘&mﬁo In other

! ' L ST aGRAERSI daPable of functioni

L L WA B R0 i il A8 coDible of functioning
as & easor, shuseyintieating thgnedd fioi sdpatréamsansenyie he eddegdie il hpam

t he beam segnments conprise piezoelectric or other
Se@n¢Hf-ar material. In other words, the beam segnents

therge gﬂ%&ﬁﬁ'}’er@ﬁn'ﬁ&ﬁd&fse@er&ﬁi fifiddnt aaidgRs 6fer prior related

functioning as a sensor, thus elimnating the need for,
fosefpasedtinpwaiesioes Fiostibe fataebased inpe dpesePEihg pigsest invention can

be very rugged, in that the pad is not easily damaged as a result of drops, impacts, or

collisions. Second, the input pad may be configured as a transparent window, an opaque
surface, or an integral part of the base support. In addition, the input pad may comprise
any suitably elastic material. Third, the sensors can be impervious to accumulation of
dirt, dust, oil, moisture or other foreign material on the window. Fourth, the sensors can

detect force applied to the input pad by gloved fingers, bare fingers, styli, pens pencils, or
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The present invention provides several significant

advant ages over prior related force-based input
wa@lew7osd90 First, the force-based i nput devi ce PET/UR®06/013918

present invention can be very rugged, in that the pad

is not easily damaged as a result of drops, inpacts,

I be confi

o oI R cb O p BERE R fonet Rk BB b B e dn R B ©
confrgumgirtalmqmauﬁe both thh endgaitedesafiihosajipliet for@e tiridi aldd, thé R2ation on

i.npyt pad ne onpri se an itaply elastic materia
thel iR pal S he el S P e WS ot RSk R it Bhekaseh g beseisapport may
cor@ﬁné@'ar I‘élatl%'E/tthm fldnar mﬁ%‘i‘e WiRnFhat RhABE ef edfﬂ&(#%ftgﬁlbeﬁldlsplay

on the w ndow. ourt Sensors can tect
moam@ns iog @Sftdcﬁstdﬁéandmimne lp’adfatg/dthm étvéenthgbe sonﬂignrmon of the input

pad R0 S & PotesePER ERERGI A it ie R b Re SERE el e
1npbﬁpa@10 Mfdsgyirtae foree-pRes Uikt BSfife dhaicrromd fé%%té?%&@@apphed to
plied force, and also the | ocation on the input

elt}wn §1|d§ of the inpiaadyand cap prousticlySicsermine the magpitudermd lamxon of

RERS.Support may conprise a relatively thin planar
ﬂw%@ﬁ?lgu?atlon that can be easily affixed to typica

di sBhdyofithe abm&emtedtaﬂe@hta@s avill tbangpatayie light éffthadetailed

devi, ce. the configuration of the input pad
desgripfiqryset gﬂﬁ“ ]?ﬁao‘ﬁn‘?”éh sderenesioithe eeprppEng diangagts .?hesee

adviaﬁta%@sr &€ %o@ﬁi@:llﬂt &g b@ﬁﬁi?t!lc){egﬁh ah§ walye &b@&t oA 111eléigft glixegarrt will

force-based i nput I ce ca tec‘t and
appirepiate thad phiei edi/antages ke be sdatiecdy otiteh ehainriiese spadficAlydecited

can_accur det erm.ne t.he magni tude and | ocati on of
her?lﬁeu%ob’ﬁ?rf‘ébcu?%ﬁhﬁ @resggld ec?%“’?he above-recit ed

advapilagastedih Fide 1%@@ a%rcb%a&éd%f)utq{evfc@qo@ﬁ&@ddr&%ce with

description set forth below, with reference to th

an eeEhg A ﬁmh@élmnﬂéﬂf fhg Presehicsecrdion ansheyas Elmfarmmtdema een have a
t
o ) S NS B BB o

canrbeatbrmaﬁm tht bese stpurt [hasinspepédphest 18 Tl@@ilﬁe@t@lres 20, 22, 24,

4 rhe upon, practicing the present invention. As
and; 49 Grathedpested slong e perp ﬁlﬁan%carb@wn@agb@andﬁﬁﬁnea

i I i .
514 BB RIS B 1 BHSLAEN EREOEREBli o
apectares lcaw elsa dbfisea p]mmimy of ﬁélated\bleang sagmentt,€30, p2r3phed 96, near
it apertures 2 and 26 can be
the pezngT i anen o Gl S pF e A o 30+ Ao SR ch @RS Sepgors 308

BObTB@a aps r34glr 8%b,20a akd 36 ban BB HitADeE @fbn@%a&@fé@fa‘é‘a b'%laﬁrbggment
30, §@b¥€e” phery '18 and can circunscri be and defi ne

and B@d tespecéedlnngl¢ sansony ;3011, Efj)bd32a33zls,rﬁelmm3zﬁy 36a and 36b

ore ST {onest it e 355 ettt a8 BBT b E5aGth, e

sensols 3%,308n3112a§§2b B@A34E 3620 P8b rddonfidfbdRa batpuehn Elctronic
the sides of the |nput ad 50. Two sensors (see

signgb Hypvegh aansmEsion deyice aclggleor otpswissaelateddo dBisengoan30a,
b d
sorp a3, PRl LSRUALBRINSA SRRl B o

det@Rdl, by3tha seridéls, 36a and 36b
In one exemplary embodiment, the sensors 30a, 30b, 32a, 32b, 34a, 34c, 36a and

36b each comprise a strain gage configured to measure the strain within or across each of
the respective isolated beam segments 30, 32, 34, and 36. Moreover, although each

isolated beam segment 30, 32, 34, and 36 is shown comprising two sensors located or

10
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are configured to detect and neasure a force applied

to the input pad 50. In addition, the sensors 30a,
wQ@0w7/03490 32b, 34a, 34c, 36a and 36b are confPQUUSINOE/G13918

out put an el ectronic signal through a transm ssion -

device 40 attached or otherwise related to the sensors

. 30a,. ..30b 2a .3 36b .
DG G e L RN A
cortéifipleRidsRatone, tivolsien 6% EFAl tH0 e RITRORETBE Hispbded aS@1pSat!s of the
i 30a 30b, 32a, 32b, 34a, 34c, 36a and 36b each

egmetis sieRenshirguRon sy pigronstrant and gther fagtors. In addition,
it 1§‘ec§1ﬁér{f%1§4 Eg%% tl‘SPéé Sge?rlg(lg’l ?ﬁ?&g%@%@gfﬂhgéd"@f' thé ﬁgdngsi%ﬁents themselves, if
apmbpﬂlmelgleoaﬁgltred sﬂihakadoﬁmadlssmgmsm grezﬂer &2ail Belowan d 36

own co, sor | ocat or di spose
t herBofaneRapp death A0 R BRRRGHT e CHiRt BF ePisaOREtt Hewl o one
or B8R él%&éﬂ BtdcB8ingd devices CRBHARP E% ﬁ%r&&@&m? Q8vicd ¥4, \Wierem the
nore than two sensors nay be di sposed af ong each
signdlgrocessing édwb@a?ml@@gute nteesidhe ﬂl@natign op@ ar mpsq ‘@mys for one or

mconstral nﬁ’ € amﬂci I}ﬁ 1 aﬁ orcsss dvce Nvoniprisk Analog signal
OLORTRAST af BHCXAR e sig e LEIE R B 86‘?1% S% 5 Anglqg sie

proR@RBEsS AWNRNR tagn pllifier¥s f1t¥e Sandi ahal@pR6 @Rtitad t@hverte RN Th gadieion, the
The sensor are di scussed in greater detail below The

signel PGPS EBE BVIERSINEECOMIDTiSS adBiRT-gRmRREen Ryoeesponthatfgeds the

\ pro%gs!lé&’ 51 nalqg g%ldhl&)ﬁeg NRlsnbfn HEIPN, ;@r 'fhe%%ﬁ?krocesglr{% device may

shown as si‘gn proces
corﬁﬁrlsewhe b@rhput‘ehéS Stsg]lﬁ aBtip frdessinggomditiacion of tlresé amhothex types

pr ocess the gnal one or nore . wa 0 or nore
of ena) HEeSssiRg SRS lpffépenabq@aﬂndw%éé oFyricHl atpnelirocessing
deVIE a??ﬁl?&bﬁﬁﬁﬁ@ alQdd %félﬁ@tjefo% ﬁ&@sﬁé&ﬁ%allf&&@n@&i herein.

I ers, l'ters, anal o digi'tal converters.
I n QMGssjimg]meartseanQrgmhrbdspmqﬂ%@dmygh@l sighdggogeaging device for

ro- conput er proces or t t he,.
e s B8 sitaf 38 P B hupRisty S oh ARl et dinates of a
fork& apﬁli%ﬁ 1§ t&%fceﬂfa@&?@ﬁémfhcﬂ el eﬁﬁ) lRYviICia TR 4136 VhABus processing
computer 48, itself. Sti further, any conbination of

mephwans mebods arediscyssed inpfurthprdeiail brlovessi ng devi ces may
be '\ﬂ?‘ PLROLALS %gﬁlntg) Flfblsl 1 CZH%PZ tﬁg %}sg%g?@rg gtg S asrhgwn comprising a

processi ng eVI es are known

suisharieflpriet, 6pplasepad dgdhtty THe Ba:srel slﬁppbrhm earmmhave an outer
Prqcessing nmeans and net hods e ed by t he signal

moypbee W {acE 68 @b @r immsF m@%@é%w b dhag ke ¢ cyseRiAbavighin the
sarﬁ@?ﬁngﬂ{ PH3 >co deh, aﬁueto%téii?ﬁ(g.ﬁns ggultf&% 6@%&% n@eta?e?l tebween

orce app to the force touch are al so
thekreaipheryri Stdmd thaf apert\d&rsQ@u%Z momﬁhﬁﬁ n"@hermaesnamdmngsﬂtf@dsﬂ can
in furt

re discusse er ta|I el erence
be E@ﬁ?@ﬁ beraepdes mputpad 43’ gl L?f?p 322% nd €6 SR frSlated
beaﬁﬁ’ SR &80, a_’>2SBUPSdEﬁ Rkicah l:é(mfebﬂhe ifffer Bloaf@hg s?fde B8 with the
pl ate. The baSe support 14 can have an outer nounting

outsumpbavengoirfacd 68n The nuater moummnmlr@m p@ean brmohated sagny
SRR St g R PR P BBE e e 10 o
inpuPpat sGchebeessparate structure mounted to the inner mounting surface 64, or it
may be configured to be an integral component that is formed integrally with the inner
mounting surface 64. In the embodiment where the input pad is a separate structure, one
or more components of the input pad can be configured to be removable from the inner

mounting surface. For example, the input pad 50 may comprise a large aperture formed

11
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the periphery 18 and the apertures 20, 22, 24, and 26.
The i nner nounting surface 64 can be | ocated between

wo b@7iosgaee pad 50 and the apertures 20, 22, 24PCHEHNS2086013918
The isol ated beam segnents 30, 32, 34, and 36 can
connect the inner nounting surface 64 with the outer

o AR5 o 25, PR o it
sup?bfté’c?%i-thﬁa the g’ﬁérﬁhié, 6¢hiélOfoseEARMEL fubbforisne écetl@\the gpplidd force

he input pad 50 can be a separate structure nounted
theregniiom eithes dirtagfig® i ng surface 64, or it may be

conkq ' d ' r

"t oe SR b P (i YIRS £0 ARG bn AR e i as o
metalitkdiatmmihumha@rseset, loe iticap bt faackdicf agueyip ehkic, hardened polymer

structure, one or nore conponents of the ., input pad ca
majsgiab gh s igeradn ik Bk 128 @eﬁﬁéﬁﬁ%%ﬂﬁﬁﬁ%%%m(ﬁ@p glass,
cerdiids AR otl'l:é?rsirﬁ?f%rﬂ?ét@vialkh?hé BREGuRRA ROCATRNE HAPRN drdiRoffigured

arge aperture formedin the base 'support 14, and a

to fitewithinlohye tyfperof suiteheintartné applicetion. o dreexampts; thedbaagslipport can

supported within the aperture ich.f.qrce pangl .
be CoTIERFSHS e, Vicwths €2 CHATSRIAY Madtiph PLch geBealTY posigneular in
shabt BAddekidre Gid WRe sudpRrtbialsan $¥RERfdurddtChrebeivEigritdoahat the

any suitably inelastic material, such as a netal, |ike

tough gwrfasaef dre ispetaiad ofithe hase syppee iy enlaeingpally effset fpmythe
. elastic,-h i ) |
vie§fE bR or S PR Riots e Bl EhiAte ¢fcth SRRt tween

theGh@&pad ad thgi displayamdniedrher simlar nmaterials. The base

sup?qrt 14 can be shaped and confjgured to cEit (Yvithi n

ny Nty peted ek thechesfoanige t LiedBDY lshTce 2R43gh dqpgpdent Upo the

stiff %R0 Bt fe oLRE pplfq'ﬁﬁ 03!69%? Houﬁﬁﬁg HRFLORF RWa8dsdpoitNg, As such,
viemng area of a display nonitor, which is generally

therbme¢ supguitdd, domatddrmapanpropriagaphirtionstheteh shadd bs mpdeite camprise

.can be configured to be relati.vely thin so t.hat th
sl Prelses 10,8 P Eptie Hedvorederise o BRebeRpopety s
AR Yivay NinBRAd ¥t BhEiRE thel BRMIIPBIt VIR thePaB8@s@ipoft 14, or at least
di splay nmonitor, thereby mnim zing distortion due to

a sdiitah aperéoh Sterednma be pitgshed paspmeiope pErigidspppeyt. Suitable rigidity
nitor, ..t is noted that the.performnce of the input
funggwsctg fﬁ%b%aﬁeemareepaé:ﬁlgg etnalglgorﬁa@?és. stiffness of the
out ghe Rt pANS@Eantbl £subdRundliyn@atser flace, g driptatd asdcan lie
_sup&grt 14, As such, the base support 14, or_at, | east,
wi srmaplanpas thediase surppEdft, ThA&AW Pad > aykbe gjrcumscribed by
C ' i Hab jgidity or stiffness so as to
theeag)gg{iﬂg§?g,?ﬂl,t%gu%n%df§\./i ce to function properly.
Al t heatpuy phd/50 isnehfigaredto displacrgintrhgponss® wwippostresies induced

. stiff, the b ) t 14, | t i tahl

o e TSR B it et GBS 1

actﬁl%boﬁf%& irﬁﬁ‘t' %)Eda,l?d).eTﬁé Hﬂpqgﬁa)ﬂ JouiB SRR Sod Padradid tedndfngt the stresses
re accura i

e 1 nput .readings. The input pad 50 can_ be
indmcedibys therapbb¢d fordd t to the inppamavntingsyriaee o andeventhally o the

ool el bmon e B8 2 ARG Rt BT AR nd Bolaklbeam

segments are induced and measured by the one or more sensors.

The base support 14 and input pad 50 can have a first side 80 and a second side
82. The present invention force-based input device 10 advantageously provides for the

application of force to either the first or second sides 80 and 82 of the input pad 50, and
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the apertures 20, 22, 24, and 26. The input pad 50 is
configured to displace in response to vari ous stresses

WO p@aoad9o n the i nput pad 50 resulting from apptT/U81006613918
of a force, shown as arrow 54 in FIG 2, acting on the
i nput pad 50. The input pad 50 is further configured

totr mt the stresses.induced e_appl i :
the ARG PO hg LT Saeotale DA B b 1bEE 14 in
eithdrireb B! Al R6hIRASHD theapEiFoR0 5432, 34, and 36 where

resulting strains in the isol ated beam seggnts are

i ndihedapudpad A ssubeiormyd phanyondtebly rHd makesial deg canrgansfer, or
o BB ks BB SRR S, 8 Enbhasl s
as if idlos@riaapeat nput devi ce 10 advant ageously provi des

ey 5 i 4 B e suppor
14, Zg{lﬂ%y B?g%%%d@é’tg@ Elu‘fﬁﬁ? itog %ﬁe?ﬁrésol_od b3 plsaegd o6t TRE isblaged

ane’ o uppo 4°1n either direction in

 beamespaaste 30052, Bé, apidioi ed litaswatislly iThe samp planp agthe hageasypport

be formed of_any suitably rigid terial t
14 B bt v S e e B a7 bl Repfig perres
20, PRUAN LAl 26 iy B cORfi@lred &) Séhd A'the wagiklengldthiedayerapport 14.

as IS known in the art. The isol ated beam se rrentI:sPLPSO,
For 82ample, thangersBex2h 28e24.aneBd chmbe Haopghsslots ng@;l@%. ther

and e. defined b h lai t ;
em3n 3. IS b B 3RS g e
onl%ﬁ&hﬁﬁyﬁﬁaugﬂtﬁegﬁanp%@{ 4. in the same plane as the

ase support 14 and the

$ . ) |n§t pad 50 en'nashaticf d
cons illuamated i EWhd» Bivisli Ao e SRt 48 Co b £oTaid 05 gefine
4. and e i . 18
oy GeaieCRR AL AR PP LA patioi e tiper
andROE twio e6ds20a add 22B4 Thaapkr@e 24 parbexterit dorghanathsar pogion of the

hol es. 1 n other odi ts, t.he isolated b
periphgieAddazg e on S?Z} 2 &H@S‘E}% OB%Oétglﬁ ?‘fv% ar eergfi!%gozze?( i
exts %10 Ebrﬁ:ln!o}hi péﬁfé)\?ﬂﬂ%‘%ét }EbZiﬂB@@el SwWRRBbhe ddd 224 of aperture 22

stT at ed i sol at ed beam segnent 32
ovetlaps leerico2 4l apertate24n dde hyo ends 24heqnd Adasanpiihg pertions of the

Aperture n_extend on '
wepbrpheny 2dbamnobreds SyBoB SR begiatcipnery 18, can be
spaBRESTa & B8 bERsuBYe M a Proagemiiatdeistanos. t Tionpadion hithe
periphery an ave two ends 24a and 24b, Porf ons_ of
apertues 2thabpdendsrabangabe eeramen PERIPNSLRGHRETIANGH éacaé’g?ﬁ%??er to
por.tion.qf, the ' I rtion of
theBEipby 48y GufFL pEBE perhle YRS pRERLAIENSAS Ohmon po
thetpeBlpRe§s 82 ate and of 4l basasuririoet ddretwesnsthofipertige 22 and the

apertures 22 and 24 that ten on 0 n
epasors Prangberen gis TgaRnIAle S ety iriDg TROATpeg beam
Seg:g&%%ggse support 14 a pre-determ ned distance. The

ortion of the aperture 22 that extends along t

he
CconmThe igottéd branndegtivets iy B 36 18n be sinkitarky legaed qaryl defined as

described above for isolated beam segment 32. Isolated beam segment 30 can be formed

by the area of the base support 14 between the apertures 24 and 20, and between the ends
242 and 20a. Isolated beam segment 34 can be formed by the area of the base support 14
between the apertures 24 and 26, and between the ends 24b and 26b. Isolated beam
segment 36 can be formed by the area of the base support 14 between the apertures 26

and 20, and between the ends 26a and 20b. Thus, all of the isolated beam segments can

13



the periphery 18 than portion of the aperture 24 that

extends al ong the common portion of the periphery 18.
wab@7assag of the base support 14 between the aper/U82086/013918

22 and the aperture 24, and between the end 22b and

the end 24a, can define the isolated beam segnent 32.

The | sol.ated beam se ts, 30,. d 36 -
be defied BF 4 Yacloms apearor qern bt e bBF pdepri D, B giion, the
isolhRQ fbearﬁ@ggﬁ@fm SRR ed flicGingHe SANDHIGRYIEME phle 68 the
be fornmed by the area of the base support 14 between

inpetipad $0emnt basssupgorddd, BootesriPoset ween t he ends 24a and

20 | sol at ed. beam s 3 J :
e R B RSP AR o 408, yreri

apeftifts 26.anang chehdarng tihesidssds) @diP2aTdhefbtanpslal bBisedupport 14,
beam segnent_ 36 can be fornmed by the area of the ba

b
andsgp pentperRengienise énthe skorhpides U @l Peangdfxtond alopeept leasta portion
o BELEFR ST 58 D T 8 bl e s o
porﬁglg _bf t_heeiiief 24 eadi 9|W|of ﬂl’gl’masdmlpbalst é4 sugpostr tg 4he ilnplflt pad 50 than
addi tj on, i sol ate t ' ed
apegrasi?a 3 26n g B BTN E e 481 THETHResTeY of P L g
apegfgre%‘@@ 2898, %‘t‘&@cpgigfeﬂeglzlyﬁtge ﬁﬂézrﬁﬂ'ese‘ﬁ%@y BachlddghRisel b dbdrhdnt that

apertures 20, nd 26 can nest within each
oveolaheand mine peiaHeldp ersegmens of anether apertasette daling enigolatpd beam

sides 90_and 92 of .the rectangular
scgiet Lt A0 Cr S gt R0 RAPRsSHRR@slypd fhugtn
92 qnth RYPRNED MDY, satalleBRtve axdgilhdyembokihae of tidgmedat
. and 96 of the base support 14. Apertures 20 and 24 calg1
anblﬁthIU@B@te@VaﬁledegS Hlusated.ohhis particalas pabe Wnéﬁd“’“géar&f’ the one
t S : n r [
desprifise BRGs AP B, ML S SRR artukd 20 89 sRAGGAY closer o
theg)gﬂphkﬁy l1@aBdrespettires D taad B6.d Imbthbi womlscaptertnes 202nd 34 are

Stated differently, the rtures may each
condigind tedicpudsd tap?rﬁ’é‘fis%%/@%dla%gs and runs parallel to

a SQgnfil 0 iﬁ?ﬁ%gﬁ gﬁle[aﬁglﬁe‘drb%aﬁl‘%_e §8Eh8802a9D, 138 A Fkan have

beam segmnent, ow ng the isol ated beam segnents
an bateconprripherygnyctaesio; fomied mgthtthe Witehmogsibeg surfage pP.@nd an

| a, i ;
oS SRl s R85 o
shdi@g for G401 AL BEHAPSHARAL 32 1 BIGT3| Ahetigher hgncaure 7d @ad buteefhncture

ve and shown in FIG 1, only the apertures 20 and
70 2 canfighisd e exteiveané conaentrate thrbstiepses idueed pp e base support 14

ertur 22 d.26. ..ln d r :
o SR 3R PR e A S e
appAfatids of 4 F016d forthe thputipdd 3B, i reflitant fodataediiriesariited through the
C'segnents 30, 32, 34, and 36 can have ari 0 é}sr 0 .
inppipach Mo eythp B s iZ013t0d DFSF ASEGRIS 1 4 18R1bik WF CREBEIERIRG: of the
' Ao @D BRRAILY R Gt Gnd Butef REREs W0 dhdt7ae;
LT S OO ol Sl i, o
rel gt thenpuspdddteahdtbaimsegoening@irface 64.GF° orxaffipde, returning to
FICIE:D nlearndJ le r\}v tell{ raefor7cée1r isa Qp%ligg ILoe'{hejilllqul"z tpg(li gO, the input pad 50 displaces and
induces stresses in the input pad 50. These stresses can be transmitted from the input pad
50 to the inner mounting surface 64, and ultimately to the isolated beam segments 30, 32,
34, and 36. Upon receiving the forces or stresses, the isolated beam segments 30, 32, 34,
and 36 are configured to deflect in response to the displacement of the input pad 50 in

response to the force being applied to the input pad 50. Thus, the force applied to the
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70 are configured to receive and concentrate the

stresses induced on the base support 14 by the applied
wo evoce3fdo by defl ecting or bending in oppositePCT/US2006/013918

directions. Upon the application of a force to the

I nput pad 50, the resultant forces are transmtted

t.hr h ad 50
504805 06 5 PR e e D R SO 4P AR an
conk&ftabddad theRplafabeRmiss gmants 36,83¢ Bﬂ I ahd| 36y Iﬂé&ohmmtedmdesses
outer junctures 70 and 74, in relation to the I nput

canpesyltsn dafiertionef it iselaied heam 3§, 33 Pftarnd Huseemsntsedadhibe e,

f
L

conbifitivasor pidveding ssolated b\@m fqgutentsamcﬁlﬁhrtldiﬂmmsstat@simam

can betransmttedf hel atg Oto igqr}er.
segfsBi that gledw Py ststagyial SR P%ff% 6 TARRL DI 4 QP 1guring
the AGHTISAA B YoRcatilratedthe ﬁt’%élsse?d'ﬂjthg SrputBAN WitBREIY hﬂ%@aé&d"@eam

rces or stresses, e iIsol ated 'beam segnents 30,
segﬁrentsaasdwéiﬁasme coplaﬁargm iselgbtantialiestplanet rqlailqnélslp o ghe foree sensors
| acement o the i n_response
with i PrAbsRBER RoinaBpride e B bigRiat s E5 R Bid Selpsd
1npﬁ9de'§lf‘ce§ RRLLEE ! ButhBeliRREd D BEing @bleNE cidag the shtiredmdut device,
stresses induced in the |nput pad 50 can be directed

includirgrttie monung ¢lamﬁdtsi fiom peingdopigeeef Basnpldygremso30,
T
sy 0o s R RO LD GLR) R 3 e eatelle

senSEFIR I Bngdidindllfercdedd momems taamived netiruoed doyfatd @emg

sensors 30a, 30b, 32a, .32b, 34 34b, 36a. and,36b.
meehﬂmaﬂﬁﬂr@ﬂe,dﬁenpﬂ B¢ B slEninats Py %9(51 PERES> g’&@wﬂ#‘sto Péﬂ‘éige a

mggé‘{)&ltﬂé'bﬁ& s1gﬁ %ﬁﬁ?&e&@ﬁ% AERES frbhdhe Eh\ﬁrdrﬁhé?ﬁ beang able

anti a e sane ne as the i nput pa )
to inihizgsiderngd Mmaght by Makni@mhe gertsorsdotegeah withtamdtchplanar to the input

tr e th hin.th I
R s e B EATAT, e
cer&ﬁﬂ:‘ E‘ﬂfelécﬁiﬁ?dr@ﬂ%k@déﬂoy@ﬂ & fHRkEre SERFDFeSlonsitullindl énode with
surface or input rovi des signjficant

theadvmﬁpabatpwmdlgﬂardp tlneeaxas @ he pples arbparakiel to the electrodes

but not.. t
ma{<ﬁsetlhg ﬁ?qssl‘g qq%lffnsdté‘(ﬁ t8 oqgﬁ (I)ri %bs%llaﬂ? @ﬁ%uslﬁgsﬁ@@ﬁ) $hear and
trafdve e Méres, tHePEByreShdify theRleed for @fabﬁﬂiltemledtanisynsl’te asidatethe

approprlately p05|t|on|ng the apertures in the
trapgsiuesrs Slom wavanediores ead POEISEE- t he sensitivity to

| Ong‘h& “%S‘B‘x%bof 0%(530653229 3ofPIRNS t3BQQ§&TB§6 @eglb Belotdted along each

touch 8Urtace;” berng mechani cal’'l'y sinple; being ab
isolaBedehdath deginenp3 & 13Qa8K, apd B6 gssentialynig thdbaad plape apvthel ba@ support

rugged and raobust desi r of, ect [ t.
14 gBq Fisdnp@ast OREMER A SRl ﬁ?nJIB %P foallygrsysRiin ELGs. 1 and
2,8 Ecéx@orgr%ﬁ PR R ¥l e%&ﬁs@ﬁfb%ﬂfeﬁm' REREARI T sensor 30a

anar to the input pad; and beln% able to
cait bgyiosated of an isdatéd bemnesdgivent 30 dear die ende argigne pperture 22.

her cer. zoelect
SirgliisogRbmentie e B REREr s gl Do ehlan 3 pegr e
end b@‘a Stthék dﬁbrﬁﬁ@ho EThHRERADE ehdB2H carl teelodated o isoldial beam
pol es an arallel to the el ectrodes nmakes the sensonf
segmené 32 enati qaplw apartire prshepit ansrP 48 respeptiyehy- g hop Jeasys 34a and 34b

can 5¢' lsolc.'tal | edf %ntis%laﬁe(? Blanf Qe%ment 34 near each aperture end 26b and 24b
respectively. The sensors 36a and 36b can be located on isolated be segment 36 near

each aperture end 26a and 20b respectively.
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transverse forces, thereby reducing the need for

el aborate nechanisns to isolate the transducers from
warwansad f orces and noments. The sensors 30a, PGDUS2006/013918

32a, 32b, 34a, 34b, 36a and 36b can be | ocated al ong

each i sol ated beam segnment 30, 32 34 and 36

g8, B0 R BRSPS e on

eaclﬁﬁsravcé‘cﬂ $eahd $gmast T4, andB&n a differsht Pland tigRNEObased0pport
be | ocated at each end of each isol ated beam se

14 apdibe masué@adsf&wb@aln@a%atwe:on@é@pe d'he sengarsi g %ﬁt@g%é&ha 34a,
S 0 . .

s SSRGS P ST o 0.

preﬂeﬁetbﬂﬁh@dnthﬁﬂi’ﬂ: sagephhe 3dthnespectitheneanbtR@a A plank eontaining all

20. Th
the FpepEaciog S0aRS SaeHE B AEaP OAEh JperL I oy T
senflﬁ‘ gla’%l%a Fof lé \é.?l dé’obatI@ Beat® BsiMeht BAAn@ A didd4R tieAAnRDlane as

ated eam segnent 34 near each aperture
the @pakt ﬁﬁbS(aradd 24hiermsp etfsdt\pding . fIOTIh ehesen@maé 58&an havee thepensor

be_ | ted b
oy b B0 b3 et PR B 9
sen%?y arf%%@eat@d?&l thd34/e (BARs oféRa Lae Ear&ﬁ@ 16 @ik 1§lhiSOo e input pad 50.

ated al ong each isol at ed ‘beam segnent 30, 32, 34,
andTIx6sensora 3@a,f30br?e2m 3%h A haroa and hswe s t94neasure

h
o R AR B EDgH0 7 2 8 SR
ford¥034 c?iﬁﬁl@glﬁisl% ph% S?Iavﬁe %e@xsdﬂg |30ﬁ],| 30|be3%niﬁéb JAdansitgs64 el 36b can
i nput pa ut prefera ie
be W)’tptﬁw ekeasar Oﬁbak&%f HAGUHBE %r%eﬁ}e\g ﬁ%la%a i gﬁsﬂﬁﬁi}nﬂﬁ"%e
1sola§e% b%%%ss%g@?xﬁ%‘o %r 4 eaél%a% FoPe e?iﬂ Ble, B¢ Qens%ﬁ‘%aﬁ'b@ s?r@ﬁﬂl gages,

herein er re to as t e senhsor p ane.

capaa(iaamé gaga/liquid lexteghgos daves bgcﬂmagesh Qv Ry statablec@gp .a,s isHaown
same Iane as the in

in the pe L hp pesRrs08m 4oy gﬁ{‘?’ ﬁgﬁ 4|5‘a@4l§ 3 g% 3’?15? %g'{/‘éant %eé’eraéenasno r
ele&h@‘!ﬂem%n%l: %r?%g&[ﬂnt(lg‘@) thié gﬂpﬁabé%heﬂt%f ke ikdleted @Hﬁn @b@fﬁ&tﬁBO 32,

, Or can have t he sensor p
34, Iacnde%ed“he mlelctx@alsmg@l tcambe transpfiftedfromghe S%’é@réﬁoéi 3Qb@ 32a, 32b,

f the in Q.. The sensors 30a, 30b,
34%52" pij’é Q‘&Vl tBarf% Oé’nrﬁéaé]éb are configured to
gSaTHE &aﬁsﬂﬁsﬁ&{ megis Wmhy cdrhprlsesd)dwﬁté(tdr Wiralessstegsamidsion means,

32, 34, and 36 caused by the ap d force 54 on
includéng fop example, Septricah avizes 40 8F shoypnin I%Sb% rpdip trapsputtes,or optical

com@ggﬁgﬁ% 309360 153008 1R Wt t"%’l&:et dﬁs gﬁﬁﬂﬁ%eeﬁ% Ql@tik @orﬁfgured to

roperties rel ated acenent of
cartysOleaigad] Hepunotsagorof the L’v@noﬁs?senﬁ#s tczam}jro:eﬁssmganeans 44 and 48

CO%Q%%{ t?)lrpéﬁﬂ‘feec;q%;\;g{y%@ ﬁ%ggg%%i o F@%ﬂe eZ%"&g‘gH alaca %r%ggcx;’l?ude of
f%gfl@(g%)?()&%g@ﬂ ﬁ% ifgﬁlt ?Q ¥0. The pRReRirle md4IR 288 RBAYSs FRehods can

36a and 36b can generate an
be ehekiiowical the agnal correspondl ng to the displacenent of

ol o 0t% PEBPdPAREoD KT B en ATy SRR ERE s ERE gt

emBI@meRP each2F whidPfunction in a similar manner as the exemplary embodiment

described above. Several specific embodiments are shown in the figures and set forth
herein, however, these are not intended to be limiting in any way. It is contemplated that
other embodiments may fall within the scope of the present invention that are not

specifically set forth herein. With reference to FIG. 4, illustrated is a force-based input
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34a, 34b, 36a and 36b via a transm ssion neans. The
transm ssion neans 40 may conprise a wired or wirel ess
WO e@n®8§186i on nmeans, including for exanpl e, elRCI/DBWA6/013918
wires 40 as shown in FIG 2, radio transmtter, or
opti cal comruni cation devices, as known in the art.
Aner Ss] . bhg h
o1 RSS! B0 1S6RON € S K
substantielésrecgngelanmpdtipadrid 048d cenibolgted ddamh Gegraets 180,434, 134,

Z he, signal to determ ne the | ocation and.
an%%? ﬁaénf&rn ﬂﬂlea?ﬁmerse%ff ?%F[n %i@nsi&g@ﬁo hsesidesafhe inguigerd 150.
It i B&licRE@ BRS SHEGIMFRAORoRAM RAR! ¥enSniTBBHOMS ¢4 108 1984t an angle
known in the art. The present Invention force-based

to thpides dethe epentays E¥hpLe.d@4sendel24l furthérfeahemtes the stress
co IRFAID BN TP BE el LSS P2, 12 BLEML Bl dtamety e

streSeasahéhced Re tefibslaterbemhh FeMtal 30, $BDW34] shd 188 Halve dh@sher
and set forth herein, however, these are not intended
magpitusie Ao prevideye mereseliablayinalysis pkthe desasiapland awgpigde of the force
i 1 it hi . of .
on bS5 ARTRAGLANNSE, IRYAEIL, ot Biflab OB RIOR Gl gz by
thifdgsggnn. Wth reference to FIG 4, illustrated is a

force-based [pputdevice 100 incl udin plurality of . .
apeﬁﬁmré@g 112§f<5)-f22§ an pliernaffyg emhydimen! o4t iRma pad Hllustrated in

FI(?.‘#bziﬁ{dacfé%&@&édYabE)@&t GRaican 'é&g’lg%péi’ﬁlge 150 1399 14 end 126 can have

I sol ated beam segnents 13 134, and 136 are

a polgionriéd oneach eivbthetangtassowdrd theatljatentimpeatugg. &F drexainple, the end

BT o T R W i
Ea%eﬂtﬁﬁ: dth tBéh RRYPEpdrlidulde 16 kel doRforPRRN dxidRISawksy Grom

) , 124, and 126 further enhances the stress

inpybpaselitds thus dgiiaing the glustityt ¢fasolsief hean seeraents £3ydARsl34, and
130 4 . nmely, the stresses induced

136 @ﬁgegf%%tolﬁjegé%‘%eé%gglgﬁné% eté’%nt s 130, 132, 134, and 136
hav®ith Rifgbsse t0BY6) 3, ildestrated iph oicelbakdinme deeice 300 tcluding a
anal ysis of the | ocation _and nagnitude of the force

pluggdily peeperiyres20; Aiu2pid 236 that debings rsctmgulapingut pad 250 and

(e TRIER b e hetk R0 950,70, 1 130Tk ACHneRhh o cORS} S pnd

partlhd to thewtidgsad thd inpsttpad266. BaclFoiGhe dpatotedzX); 2224, and 226

above. Specifjcally, ch ture 12Q,, 122, 124, and
corfiees dOR e Wan g es B Dipeshicine hg i atten ey o the
inplOMRI E5 0t 38 eABIo8ERRbscRRRE DRULE 225102 8% RIS 6b b he@fhcent

portions 160 of aperture 124 can be angled toward the

apexiyey nefrcemptidingantpgios It sshadicved/ iy defindughthe peolated beannsegments

rn endi.cul ar te the anal.e oLt and
236, 357, 234, Bad EAPERT e tor b6 oo §aclEh 18 Sugbitficy i iproures 220,
22 boy adndtop 6afe-sefditizds e HRBSTGRENRMING ab3Ry ol 8 isdladd baad
136 at angles to the sides of the input pad. Wth
segmentsZSRe €32, @3¢ and 236. Namedy. the gepsses induced uths dspdajed beam

segh{éﬂﬁtﬁ%,eﬁf, %33,0a9ﬁi A HIWAE Plower magnitude and allow a greater force to

be applied to the input pad 250 without overloading the sensors. In addition, centering

the isolated beam segments along the edges may make the sensor(s) located on these
beam segments less sensitive to distortion, such as that resulting from diagonal warping

of the base support. However, when the sensor(s) is/are touched near the corners the
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plurality of apertures 220, 222, 224, and 226 that

define a rectangul ar i nput pad 250 and the isol ated
wheamosagnent s 230, 232, 234, and 236 are def i PETUR®A6/013918

the center of, and parallel to the sides of the input

pad 250. Each of the apertures 220, 222, 224, and 226

conprises a do Ieg 220a,

A R T °ﬁlf§%’ﬁ%aﬁ%ﬂdaa>2§%s6§%“ to hreased
dlst%ﬁfdngm Bﬂﬁeﬁ@ffézlfhd%uc%?é}.%r&%gbfﬂ%aﬂput pald5826b of the

ad acent aﬁalgture not conp r|S|nga gleg. It is
beI Hoyieated el IGI Spiinamajteriasive soibadiaeenb efithe sepipad dlusizated in

d, 236 rt I
Fict g o0 I ghlGuitt bl Z9EREAAR oot
andI24%eRgidoinbe Bavid W gJb e SEhe@lop dENénda toif Bperaled 222yandif226lvan
i sol ated beam segnents 230, 232, 234, and 236. Nanely,
encpppasstthe speyIre %%l‘gced in the isol ated beam segnents

230 h
250 385480 P10, G2, RS el et BRUL n a s0

incBidthow ploeility ofvepettored |3lg ahd82Gthiatdefme al mctaoiglilen iopyt pad 350

oA 0L R ST ol e s
of t#‘l ﬁ%u% ?5@350 VEnd Qulisf S dpbRfves S96 Bn @524 &’i‘ithakz@ %é'ﬂpbhcﬁGular

agonal warping of 'the base support. Howe
exteiséonstthas abaptlyrchangei dsveau@mt scb s diraetzonal snerigess r$Q95392 394,

heout.put eco at i esul t
394: SAfYgbe ﬁfﬁhSi cﬁ'ﬁ %B i \53 Qa po¢ c%e(%s falglséj eh% or ft hat providing
abrﬁ%ﬂiﬁe@ﬁ&@dl aﬁérﬁﬁ«sg @90 SYZ B9453966rikinfd i@fantdfof gdimtlll tirpaidn with
lustrated in FIG 5a is an alternati

respas bufihadengitlinaherienigion qider plpipdeamsasentE fesr the lpgation of

des b I
L e e
seghit@itsddg atl&igiog st vidingameh hlbhhpﬁd@%ﬂomldtp@ﬁlﬁ‘es:mrbeheved to prov1de
enconpass the aperture 224. Wth rsﬁgggnce to FIG, 6

a gradiqns thea fngtipas 1§ smaofeputdhe siraipacras AR Fesmienie iRk

i r
spefiitall iG] Pt dBLUIRa] dnkrfilos SRGIOH TG ok RO Gnifdfh the stresses
and feshlahg dtriesin the girection3®fpeddiculae @b theasolatpd beson prgmeasts.

lel to t d f th 5
Rt S e B P 08 1
dlrp(ﬁfoﬂ@lr@iaﬁg@ fHat @r’é LREWA Beihd)Bérpaidiictinid 1 thdidagesegment 330, other

directions, such as directional apertures 390, 392,
ap@0us oB@Batianscu edntempleted Huch a¢ and csrenfedet 3@ OF arthogonal

gy b romarn S pi Prb Rt R G bR SRR |
an qiisheednalF1G] 6a66 hh @lemhtive engispidatnttod thdiaput pad illustrated in

| ongi tudi nal_ orientation ofﬁéhe I sol_at ed gga ment s
FlGietaand drscribrskabiosn She plyelibeasanesiuresefapd ®t he

pe%é%cﬁ%;l?lc & Ccﬁlgh gg'ﬁn{glrég 3601 Ip Hi) g?% ?%réés? 1ﬁ§ lt(?%lg JoEBM of the

mﬁbﬁéﬁna@m@B3@pertures is believed to provi de a

gr adi ent that f tpaons to he s

et QU e dog el 8 JepsdriadryoHe  Rrdgg ineluding o
11.95’15 rférf1 e&t 424”@% PReht\dERSe § HednoORr trpulPP4 IR ing isolated

unl stresses
beam segments 430 defined near the corner of, and parallel to the sides of the input pad

450. The plurality of apertures 424 and 426 comprise a change in width and increase ii

size along the isolated beam segments 430. This increase in size is represented by
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and resulting strains in the direction perpendicul ar
to the isolated beam segnents. Although the beam

W@ egnmosi1vB30 conpri ses apertures 390, 392, 394PCHN{2080613918
of an abrupt directional change that are shown as
bei ng perpendi cular to the beanrsegnent 330, other
aperture orregﬁatr npl.at e

spciier 1 @ by aheeave bt B aH TR R gD S B sclgteDeam
segﬂl@rﬁ? @ﬁﬁ %& hé §trés9 REAdNEhL MR a&ﬁﬂé%ifttl‘?é isORted behae Ba .

[lTustrated in FI 6a is an alternative
e ntmthmﬁatenoer totlﬂéi Bniplustrasediisia ﬂomtbaaccempuhd@n@ 508 ingiuding a

plug R Ao o L B ah e E v B hGR e PAGE g o

adj a%%t 1§aat@& $PAR dbdiferit®53nd 36atehOME cOfnet B aﬁ@ paatls] 13 esides
Wth reference to FIG 7, illustrated i

ofth@m@etm'sﬁ@ i The @perdre 526 carplavier i (har gL légﬁﬁ%éaafmdt%%gfthat
ert ur f
ox TR0 00 AP B o R R B
The diRrtaRr mrcaﬂfaxteﬁtﬂ] dethaenlteqlardliel telge and stﬂﬂ thodf 1sb]la’@d|herpmt1nto two
pad 450. The pl urallty of, ert res 424 A% q
parg st o0 I okt e B AGE e 364 Bl
isolfdf pesls @% Qﬁpg &?Wé}ﬁﬁné@(@he MBASirdniialt B8R Badybf TheZRnsors.
I'S repres apertures 410 and 412. It is believed
t hallluktnatsd mrﬁﬂgé-B K5 i adtet'naadp ambndintent pSibk anpy ppdiivstrated in

ST R e,
per‘néﬁléi;r’éﬂa{rﬁl &byl f'forﬁ tﬁ@iﬂé@ru&a%%nﬁﬁw&rddﬁé/ p&EpHBO518. The dog leg

ding a'pluralit apertures 524 and 526 th
candam mhepindeutarlydow, [ adJ aganp ApeTpuRI S26E tiatithe e leg 524a and the

oS ST S ORI PTRRLE, OO AReRegrohogo. T

apeptafs 57 @naRaichilicalablz Chadie dikvgod twvapdiﬂmlahoeMeé@é aB@ 6an extend
and 526b that extend perpendicul arl

bethpen e meraBopiaslas Sodbl aORE e A SEA D BB HeIas e ipfptwo

tay,e can extend between the parallel |egs and
Seggpeln{stﬁ4haelgl%§gl ated beaminto two parallel segnents 534

andllhifrated in FK} lXGC |1£aaeaitdrimtve leanbiodgnenivof thj inpepad dllustrated in

aral | el m se 3 nha
FIG R AR dar IR Eoale R O RS S EB O0RF Fu R 26 can
fieBrhdof It idigelienglithat th
ha\}e}é: ﬁlgeﬁdbc?%aﬁ g%rg ﬁ?lﬁpél: Gé &aéfjlg\égﬁ?nggscr i bed above. eThe e
per@meiwulaledlfemiom?d nhzt@@e 570 aishS T2eqnhgpepethe piggss EQReehEation ability of
thetlﬂg a?);sa%ﬁ Ié?a%r}rll nylaﬁfglrt@g tﬁ]? rpggé##lﬁle d1§gc§1oﬁﬁ%hﬁﬂé/@ Ll the
apdRRR Qe t@rs{rﬁboﬂféﬂ@lﬁéjstfebﬁarﬁﬂjeﬁﬂﬁﬂg stegiry therefors Ak these
that the dog | eg 524a and the ap erturg 524 can ex&e ﬂ
mosqueiéetma prathe dmucpapm@rculqramdsq Aed ke segpents. Furthérmore,
rrure 526. T
SRR P AN RS PR AT g lbbes on
inceepk €t degicsRe forcd ov@riyad|thesinpaiogndl cag védtand wdthaptparoeaent

524 and split the isolated beaminto two segnents 534
dampge- 536.

Illustrated in FIG. 8-D is an alternative embodiment of the input pad illustrated in

FIG. 8-B and described above. The dog leg 524a and aperture 524 can have

perpendicular directional changes 574 and 576 at their ends. It is believed that the
perpendicular directional changes 574 and 576 enhance the stress concentration ability of

the isolated beam segments. Similar to that of FIG. 8c the perpendicular directional
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I[llustrated in FIG 8-Cis an alternative enbodi nent

of the input pad illustrated in FIG 8-A and descri bed
w@b@vm3sithe parallel |egs 526a and 526b of t hePE@pER1006/€13918

526 can have perpendicul ar directional changes 570 and

572 at their ends. It is believed that the

chariss T e S aBh EBRETHI BT O4E [ 3 5% ~ohEror Lk A0 Besare

mal&xﬁ@ﬁ'i@&t More! ﬁnﬁ% | faltROdird iR n pefRedidiaE Athe HolR61 beaRBsegments.
chang

es In the apertures function to snoothen the
st r'¥gh r@ﬁamnc@mﬂlﬁlsn@ 141 laistrated prerseverkforrerbased tnﬂ?g%‘éﬁvwes that
nor e uni.for

;

PR BB Bt e e BT BENA G Bt Rl i

stre§il JoRSSntREARAE EHnirad may belusedia chhdinaeon evith thelkaveral ap erture
directi on changes can i ncrease the _de

configniionsciesiba gt pRI GHHRTA SRS B LB S FRAALia e
plmgﬁﬁac%%%rw)ey ﬁﬁ{ de&é aﬁzeﬁ dth§ Hgahén @f‘th@lsér?sF)fbatPIYie 10 illustrates

e |npu ustrated I n
hole&dd 0d@d @1 D hied aschoay &n thé’ll’@laieﬂgbdaﬁgs@ﬁmat Eémlum@maath @e foration

of tlgqésnepgé\p,/ ?73&? ég%e%qlllbc %g&rbgd il e&%lef ﬂcg‘.lghetsﬁﬁagxga 82% 8\1%1&%5 i S1ated
beafll sregﬁltehml uﬁ@%@%%hé%éa@&%ﬁﬁ@s&ﬁ@@%ﬁa hhes$ My, ess

concentration ity of the isolated beam segnents.
Si rfWIlmrrefenemchm FI§t. 12) Busidged benperlped dfamsegment 932 formed in

supgqlﬁ%g Ie‘)ﬁgr hgtl%igtgé g ! he n% P%E st arsgd;]c‘rf]e{té 1’&19‘% four sensors

that BE bP&able €S GeteRHiBe tHY lBéHtdeh ahdl nidgﬁltddlef &fodn e(pphed force The
per pendi cul ar to the isol ated beam segnents.
sensa$ erecshowntas sEaicgauges P322,iP3PhsIa0ed 93dd agé%d’ 1@1 Al bridge

co gp}%@gb g’éﬁt :Af)g\glsﬁ]g wEl‘PEﬁoMﬁ%ﬁgﬁ%ﬁlﬁ’ﬂ\ﬂgﬁt‘dﬁes, such as

ures wt e 1 sol ated beam

for 8@%&@&&@ oﬂn@gtﬂ; Bndbthess Wmtﬂatdonﬂgtﬁmad)m pEsnsey fimstions to
used in conbination with the sever

enhgngff thg Hreas BTSN ASSERFHRIEDA EFISPTS: Cfrife@ie Yeari%%rﬁﬁﬁfl?lgli%%the
Toc R i{hur eagg"ngtélﬂg&?a fogée"’apgg@@ 1Ot iR plurality of

ap er acent the | ocati on of the
s enmﬂsfefdfmﬁe td BIG 1I3uﬂtustara1ed isofosee-Fased anpuit davice HO including

o oy G ARtk 2D SRR 2 SO0 R o0 B input pad

10 ddﬂ%&l%&%eaﬁfs tS160angh 81834 wid 1086 har t}fwloﬁieedf and

eam segnent underneath the I ocation of th
paraﬁxﬂsm) the @Ma)fdminmd 1959.hApedtere d A3@ campextend alq% a side and

arogg1 ggit){“%’tbg Ie%qpil? pé&?{\%at %dth? §?Hf8§1%9%@ Ioethife tha d's Qround

Beam < egment 9

the®DRE eAE166bs W doRtidit off eitue€103Dr A ptivate 1922 cm'pexta]hi dong)a side
deternmine the | ocati on and magni tude qQf. an a

and goved a Tomeselithe inpubpad whergin the PAHcy; ﬂ&aﬁ?ﬁgglpeég%eands
932¢ f [
arogg% ﬁ}e clﬁ)}‘%etrlegﬁg & é%ﬁl@ 5?%3%9(91‘6”1 \%ﬁ C%be{;rgﬁé mﬁﬁﬁaﬁoﬁenldnalong a
side ARd @fo‘imﬂ @fcotrieﬁ oﬁlﬂv aiptua ged whenerhtha poftimm Qf@hﬂ)ﬂlpeh@f q that extends
out put, and ot hers. This.particyl.ar tion
arose GerdorRar sae PG Hos o AT ier D e TSt PR kS Byhg elons 2
sid2hnd B8 A28k of Ak kGl pi&Wherelidhe %Bﬁ[dﬂ dTithgapeitare that extends

around the corner encloses a portion of aperture 1020. The plurality isolated beam

segments 1030, 1032, 1034, and 1036 can be defined by the enclosed portion of the

apertures.
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| ocati on and magni tude of a force applied to the input
pad. Wth reference to FIG 13, illustrated is a

wo eroce3tiased i nput device 1000 including a pl urel/Us3000613918
apertures 1020, 1022, 1024, and 1026 that can define a

rect angul ar i nput pad 1050 and i sol at ed bean1segnents
1030, 1032, 1034 36 near .t e cor

1
parlystisfedip Hlgel 333 18 é‘% APt u’mglgrl{lgﬁirgted in

1 EMdval ARG 309@ caNGktHOHBEL /5180 bA®Aro@hd a corner
FIG; ﬁ%gﬁldr:l@él]sf%éad va‘wler e?n tﬁe po?tl on of ?Igge sélperturre t hat

of tlemhpmmdazv]mm therm)rum oikthe eprituge gt extpadstarenddghe corner can be

10 2. re 1022 xte S
enci3Fe LhTARCL bRl OBt A (2 AR PR il Ground o
corR® Bf iRMnMt pall VHBRSE ﬂiéfp@rtidih&if t@(ﬁﬁﬁﬁi@e fadsehdsheoumdtiecorner
encl oses a portion of aperture 1024. Aperture 1024

can bg eaeldsed acmg'u@n ef Qi@rtaWdl Oaﬁoﬁn%}'hﬂe d824esn Qiﬁeﬁdl?éoﬁ%ﬂge and
wher ei S Iy
aro i SR e PR o B ORE er O BB round
the OraEdt d&h%eb@Zl@s&ﬁﬁp@fﬁbﬁ ﬂﬂa@rmrfgl(ﬁ& i Afgertaned | @R6ouandxtend along a
SideaperTane 8 Epere LB AP IdROU RSB Rh oL pBealS fat extends
r r I sol ated beam
aro@lgl th% ?i&ngg‘b%g& éflgg)gedlgg&lc}ﬁ%? dlm/ f%%%hd():zawn be defined bX ]
t heAlelﬁmighsbejemrlﬂargrenrbbdhmmltﬂrhemS&nde@Wt ams roatneid) thendrawings
FIG ,13a is F g{tegnaalve nbodi,ment t pad
depiqt VREQUSAXERPIAY EqTes-0a5§d SRy g%‘gﬁersl }nglgéglg éo ure
conﬁ%&%‘u‘éﬁ’@ 18X tSMNEmplaRiGha cthe@xanplady Mﬁiba’se@ ﬁ{pﬁeﬁe@ées may
e I nput pad wherein the portion of the apert ure that
comgprise mdslimeap geninetties, oo e nembmationel Hags: d‘s@cfulé %&PPFG&PI%@ that

e LSS 58 RS R B, AP B s 14
17 PREfr418 BeRbal lddBeraftesxb bRy brﬁbodnﬁeﬁndﬁ“ fme-ﬂnasédtlhlsltdwlna

can be enclosed a portion of aperé 1024. A(ﬂertur b
havimpdifferent ssaresitic apwfigyraiions d & inpefed st e enBodientsiean be

conéfgpreedgg W23 (1#’? Eirnﬁia'? nfalfePRId 1%69 'Tox%-bta&% 1ﬁﬁ&rcfe’vlfc€s ddyatibed

S aroun € corner can be encl osed pOFtI on of

els@pené béreinl QROsuchpeddtaited db8@Htivamt émulegmn@ltran@@og, itlepar
and around a corner of the input pad wherein the
ﬁmﬁ%@ftall%ﬂ%ﬁeﬁihe aperture that extends around the corner

cang &lﬁ({hﬁ:lgoﬁ@ 13 i ﬁ’é’tlta'te@ré BfceaRBéd bt dRR. acldrtiingug btill

t he exenpl aiy enb |nents di scussed above and_shown in
andthe edemplargge;mﬂahmnt waiidhos sineles ip fraetiort tor thasegdisqigsed above.

i nput VI ces I i n e rahl
Howeverging ﬁt@ﬁ‘b‘f"ﬂe{r ngﬁheeigrcg;‘rga% ﬁlp&?@gﬁ%gl lgg cgglfmses a
baéeréﬁ orf FW4CI?a$/1ﬂ§96’n&ﬂﬂB£rl emefil ddﬁﬁgﬁrageﬂn’eﬂlelshape adrangval. In

ination of these. It is further co nc‘s tiigthat
adctmm,fcur\ccéapa@@ds il}ﬂ&,.tll%i?e\hl% aﬁﬂﬂl%ﬁﬁr 1, the, Bpseypupport

anbl Lrat of tdlatetlBdgis8kRents, shown as
11@@5‘@1’%} gﬂlfeérfg&‘t?@;téé% aﬁ“rrﬁjﬁ‘g%l nlentasf3 of f or%e- based
bednd BéEm iy 1 1395 1 1Dy i1ngy, GhnﬂfleaB@raus vetlaseninmit pad 1150, The force

confi %ur ations. It is noted t{]at t h se enbodi

bagsd input device 1100 further comprises a plurality OF Sensots opera W
isolated beam segment. The curved apertures are configured to be parallel with a
perimeter or periphery of the base support. However, this is not required. The apertures
may be formed at any orientation with respect to the periphery of the base support. In

addition, the apertures may comprise any type of spline configuration.
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configured to function in a simlar manner as other
force-based i nput devices described el sewhere herein.
W@2003/0834190 a detail ed description of their geoneCT/YS20861013918
not their function, is provided. Specifically, FIG 14
illustrates a force-based input device according to

till th I enb h
i T8 AL GS  ROGE DERed G SBVBONRET UG Bl o Ehraplery

em%?%éxﬁ Ul Rch SHRARdi tat RFuh @880 *&ﬁﬁ@ disbiNRed atiR¥! ERwever, in

nprises & base support 1114 having a nonl i near
thisgarivatar lembodmfangmeafbrcefbaserd inpet deimpd 209 campisesla, bapqsupport

dition, curved apertures 112 122 1124 6
1213 hgvip g SO RSO ESTIB It o RS 6 SR b (AR curved
apeftR6 1 220) 1092 d@binghdal 206 wkeothyd BY the %@éeadhpﬁoﬂﬂ €2, which
segnents, shown as beam segnments 1130, 1132 1134, and

apettai®s furnstions) defins aaniunahwf ipnlefed bemm sqgecntn SREVBAS M

ot BRSSOl SO A B BuBl bt thg 250

Th&i%fdé&ﬁsémlﬁpﬁwe%cedaeo fmﬂfelr gotiprisdsa heratigr aflskadorswricatde with
gerlneter or periphery of the base support. However,
each ifokaiedsbqamt sagEWUt-r ed. * The apertures nmay be formed at

anypRf h§ nlth?sttlla avfblgzg Ha?&ﬁﬁﬁﬁt deQick RBc R8I RO SH1Y atfthdrRRemplary

base Suppor t tion, the apertures may conprise
emBetmemperhizh, sgalm nsemrmlaf lrgﬁlnaiondn trsedistgssetl hbever dewevar, in

f or VAN bas e{g Ut \llée\(/:@eﬁs% ﬁl%g‘g%qvﬂce ]I%QBE:Bprg%oat BlsE support

131&%9{'& Oﬁnhﬂegr idt e&%nﬂﬁ@f\/eeshab@wﬁa/ﬁéntagoﬁ t[iﬂ hﬁdltlon
partl ar efbodi nent force-based i nput devi

lineh? @@mmsp]BQQeB?@ b3dve lém; pod {1329 are fhenadig the basp é‘éI?POI’t 1314,

onmetric co { th f
whfiBapnes FEaPvLE e o ey 334185 p8n SREL Srolas beam
segﬁreﬁtsfmtremsanm:me 1936 and UPER) ak WA k4 anWiput PadipRI0 havess a
function to define a pluralit of i sol at.ed

substagialist Isent@@é@lrgeaé’le%a rhhg éqyReshtssd 1ppy deyisg é%lg%t&er Sprises
a piuiégy 0 F]envf as eg?é&dﬁ@%dl%kél Yedth 5 & TRPPlurdAg of

I npu evi ce O further
apcE gy ars BSmad pk Udhﬁlgutc}d mfbeqnaraékat ® thp pma}hiieey of thi basectupport.
i sol at ed bean1se ust r.at es

f or EK3. Uﬂs‘gHStF%W l?aéﬁ g}@gb&yﬂwgaq%rdg}g] tIOIS‘%lg ABpthey exemplary
em? %h@%l Qhrﬁggﬁnlla\i‘hﬁ ﬁﬂlctléigﬂi tRosd dscuiks§8dlabbvé. MHowever, in

6n to’ tRose di scussed above. However, in this
thipparticudad enbaetidn eati thefnm hasefl mmléd@\aseewq(}mpr@é% base support

1300, conpr| ses t 1
a2 ey Bl P ROE hed S, Y, P b 58l 13
forﬂfé@ntl ﬂ{%rbasé éLﬁ)%@ft 13P£!WHEER apekRLéd, fuddioh toli%ﬁﬂe aﬂcBlﬂﬁrah@ndf
are formed in the base support 1314,

1sodamﬂbelame®gm@ntst :s@wmw teamisagments 163G 1489, ]<54f341 %’1 14B8ps well as
o TSR 4035, PEEEY SOl e e
comBMidd@ pruslilsifashiond dperatiaivitg@act isglcrdeteay. seg-ment This
force-based i nput device 1300 f t her conpr i ses

embodiment illustrates how the support base and e apertures tormed therein may
comprise any arbitrary, spline configuration or geometry.

FIGS. 18 — 20 illustrate several force-based input devices in accordance with still
other exemplary embodiments of the present invention. As shown in these figures, the
apertures formed within the base supports are not configured to overlap or extend beyond

one another to form or define the isolated beam segments as in the other force-based input
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a plurality of sensors operable with each isolated

beam segnent. The plurality of apertures are forned or
wa@om7iogfuped to be parallel to the periphery of P€hEShace13918

support. FIG 17 illustrates a force-based input

devi ce according to still another exenplary

o S PO 3 BLLLSE L0 LG O oo
by t&BRAMARRhdd el F8rc PRI RHE HRNpEihIAch SRl caasto

a base support 1414 having an arbitrary shape. In
one anathés. ohs suahghe isobatedea0) segnnts defiged bathg apagegespe much

fornmed i.n the base support 1414, which apertures
Sho‘i‘?fr’rg‘tﬁ?"@#'to define and plurality of isolated beam

seqrent § ilshaeh ad for e BaBe 8 ey At dcel #3300, haldtip2a subpdd basenid 14
1436, as well as an arbitrarily-shaped i nﬁpztét d é4i30. d
and Titpdureliiyced aperswes forped theessincbovage apeiftaet oﬁgfz,g Zhqn
I | . i I -
1528, 58 bk FERAGH SpR0F O RE dtiberl el e dmauy o
defiha s @hanitty ol Esobpet beanesginentspshovhnersdiolated pean sggmengs BB,

bi t [ fi ti . FIGS 18
1535, 554 MR arev b 0oATG At i kT BB RES X
confl %&1‘35 daBCRaMaER oP%HeirlopBBAgsiﬁg ’he%ﬁﬁpéﬁf ¥ 18 o9 prRihity Gith a

e present 1 nvention: Shown in these figures, the .
terngipelr dndrof andthemapdrtwict FHowavies uplikethsthssiexemplesy fosee-based input

configured to overl or t end. bewon n t
e AT OHERoNE TR < G SRR DA CLGREA g T ek i of
apeﬂéa{éﬁnfveﬁ%scﬁse%ﬁr‘élﬁﬁoﬂ ABtHed eydriRSintd parbite @chnAbOVAS such, the

er, the i'sol ated beam segnents are each folirred 0|il
isoldeeflibran shgmenipancarotfayated & dlese PVETRPPENY LRS- nstead, the

isolgﬁgtrl%grgl%gg@glg% tgﬁ&xe ?ﬁl%é-%é%ﬁ?{l%t&'ﬁg%ce 4565 Sre@ladfed By BRE

€ 1'so eam segnents defined
termMhatiNeeRROT tMb Bferfiires. rBitde thbwritwiiniting ey bie. coRfigured 8o be in

trates an force-h d.i t devi 500 j .
clo!mmgzsgimitydg;@e ggqcherapem igg’lg‘qegl :bgz%il tsg,grge\f/r{tggrg :dﬁgpgg%\f/ {;@ﬁ%@mn of
thet]s_her H Dhse gﬁ%ﬁlngﬁet@@@ﬁ #Hértgﬁniﬁél%ds 3?@1% 1w 284rtur8§) dThe isolated

: ése apertures function simlar to those _ )
beadte ScpfidaadorhaEintthisendnaerirn shortareh jength e wouldptherwise be in the

lurality, of isol ated heam segnents, shown | 50l .
casheh e BgHRRER g3 oc e aas R hasIeneh iy apBn hal hADe Al Widh of
thetagefrillﬁjeé. " d‘;ﬁ@ E{Be@ﬁ'ﬂ:t enillirh @R Qhowh & BIR@I 8y tRSends ef each aperture

config S

ure ch that each of their o&gosi ng. t erm nal
termiretd ridrio jHivisg ther astdoeit apevitaeh thats ceaekng an isodedpeam segment.

anot her aperture. -Ho el . unlj IYhi
Onf g7 EETbeRa PO BT B el b b BB Bl XA e
sendP8 atdinBhded & fasddtinraimier hiater as desgribed atoivet hat

aperture overlaps a _segnment of anot heé gggqr-r#ur .n g .

par BIG.el9 itusirases, 2 yimilayeqnfiguréionsgicsptdae TPREH AL gevice

e not oLk ' b#et1884, havi

] A R 0550 LB B RO bSO hnin
endkaMitctchA BRyaidethe otitiseldotationtvertical apenmitdsri§22nud 1626 2 distance
xl.ta era‘t@lfllglgrse; Vesrltigaﬁeapgrtgue}gse l(tSZGZre{Ednl%tZ% rc]:gm%?lges erlaJs%hﬁ(%grfrr{igal{é 1eolqor to

intersecting or joining the horizontal apertures 1620 and 1624, which termination results

in a gap having a distance x,. Again, the apertures, and particularly their ends being in
close proximity to one another function to define a plurality of isolated beam segments,
shown as isolated beam segments 1630, 1632, 1634, and 1636. In addition, located

within or about the isolated beam segments is one or more sensors configured to be
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close proximty to one another, the isolated beam
segnents are defined by that portion of the support
whawe/oependi ng bet ween the term nal ends of tPET/USH06/013918
apertures. The isol ated beam segnents fornmed in this
manner are shorter in length than woul d ot herw se be
in the ca ' . ik
opolicPih FEIEISH AR BT PR R ARETREL, ip abeifls are
also&bﬁﬁgmhré@So %dﬂhe}tb@isskﬁ@di Hehm sepinentss raswelsdsahe inpot pdd3 650.
18, the ends of eac erture term nate, pri ta
j oiffiné0 tivetrafes R AT SRS 140 sigtar to the one

desﬁrfbgh ab&L RAAMRE M. 1908E Bl thHNE e SEQNFTARShEROnRE apertures

ocated w thin or about the fornmed beam segnent, which,
1728 end 6724, forenednin emrped: Hase 17 tlo ont ¢xteral beiyond the viestinablocation

as descri bed e. .k 9 illustrat sim]ar
of SRR | Dy eBh el isp D S BT ThE R g prures
terniRA0 aCBRREHRES 0B onZT M eraite hpéttRss. 14 28p andisthdelx, is still
formed in support base 1614, having ends that extend

maitieinsdas theeveviaqal ppsaturdssloanat irerveqtior iin thedwrizaniakapegipges, which

and. 1626 _a_di st anc Eur t |
oo 3 P Euhocot Ay BB PFIRE AL LEpld b scaments
1730117302, 1 84, Bhd 1 1% tdcho fevhitloamwioperablRevilioonezenthade sensors as
apertures 1620 and 1624, which ter {n na},i o&er,esul t 3 kg‘)
locaiedythercRn ot Higreabelits (IRs variQys apsgures alspilating, tedppt pad & -
pargyC Qk ﬂmsyr]gttepQ'f&rc@-‘%gscedgﬁgktﬁgle{/i@e @FG@% RSPl With &ill another
one ‘anot her tunction to define a plurality of isolated
exelpiiny smpodintent ofthepresas inwotiat.eth thsgrartiedprenttodinggn, the input

163 1634, and 1636. | diition, Jocated wghin, g .
deviga d8p0 Fabived o ehnpas oL S G 87 pulE RGP, Bluraliy of
apefies 2820,9803,1 1895 &A1 1R28@ARNEE BhhRd M tHR HalesuppottaBed within the

eam segnent’s as di scussed herein. Again

peigbeddbs The spatiss 6301 1150 04 ondét toRamitisdocased alpagithe
perpf BT RAE caif e Apbs i) Ead it artRf HR Bes e Bhout

the %ﬁ@ﬁe@r 1813, hhgelReted 6§ dnikadinabmvRIGand. Thepturality B Gpertures

h h d f the hori |
Can_’@m&?é;é gt]?hizﬂl?tg’fog iﬁ%@ggq ‘?ﬁ%ﬂiﬁ}ﬁé}%msg ié{@o 215:}%4 ,1%%%3[1%?6, near

b ; . Hbel
e SERED LR HETOLEO ol B B, Ll ISy b
opeludld #withioat opmerd wness hestoivmat e at the verti cal

| ocation of the vertical apertures. ap, or distance
X2 Fiae Base SYPRo bl &ilhehe vaCoHREISHE Y %@%ag%%@fﬁ%}r Gl pad or
plaf@Ofrhb 'BB%T s%?g&rt 9814 QlnhabBén BElet ZRALAM ARRICE UBEFanddH i@fer
gap or distance represents the isolated beam segnents,
mosttmrsusfacd fdahatcab dawssatjabnwihinzBosameplane inrgstatiggppdition.
1736, each of whi are.operahbl.e. wi th, one. or
The GgpSaiibeurhte e aR b8 e et Persten PEIR and the
apefRRSs1806S| 82b SBdeddd s 26hes WelbES badaderlthd nput bdl 1850land the
illTustrates a force-based i nput device 1800 in

varigus epattwiese wiother siords, therdapwaad dRa0max by cenburdimgirqmscribe

th res i.AvVent} ' rti ' ..
N o e s, o
of, B dilleravorastiedunperibghiey, the Gikus Apgrturesal Theyisahted beam

apertures 1820, 182 1824, and 1826 can be forned . .
segm%@tst,l§§g, 158@8[)1)33[4 @gﬁ@m GaRicqniRgch the inner mounfing Airtsce 1884 with

the outer mounting surface 1860. The outer mounting surface 1860 can be mounted to

any suitably stationary mounting structure configured to support the input device 1810.

The input pad 1850 can be a separate structure mounted to the outer mounting surface
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peri phery 1818. The apertures 1820, 1822, 1824, and

1826 can be | ocated al ong the periphery 1818 and can
waledo7085190 subst antial |y rectangul ar i nput pad BEB0S2006/013918

formed about the periphery 1818, as delineated by

dashed lines in FIG 21. The plurality of apertures

5630500 AR AP PEA-SPOERL v

the d¥drahbigking Quifhe 1§6des of the input pad 1850, each of
ke oo eSS e R 1

con@éﬂ‘}?g‘& ﬁ%ﬁ%&jﬁn fdsd nse% vRY SR tresRethadbePindhé 1npﬂ‘§ad°%@

can ave an outer nounting surface
resuhmg fﬁ)‘m applntiomuns forge suimgaodhd Bpat padat850adhe n@ut pad 1850 1is

essen Wi thin the same n a.s
furthey few g%‘?A OfFRRSEH 1By S?Fé&‘?ﬁ%‘g“ o @Vﬁ% Pllé@go%%ﬁ’ thg outer
modrﬁﬁ%%ﬁ@ac@qt%@ &hd E%tﬁﬁ?'t@ﬂﬁﬁyolé{%& %eaaﬁl de @t pEST, U3 1834,
1822, 1824, and 1826, as wel |l et ween t he
and il &mwhpaarespaﬂtg siragnstin @m@lmdbe@pépgmr&% are|ipduses @pd measured
b the input pad 1850 nay be configured to
3”%ﬁ?%%ﬂ%%@?ﬁ%“°ﬁ% outer nounting surface 1860. The

| NMRgeniaNRthe thpatiddaceeniBifimenlligrateddaFéd. 2 hisistiailaftp that
or in other words circunscribed by, the

var

showpén Fi-ds excebthiat e s pad afi e ghanlosated @gouti%%@eﬂmetel or

perui%%}i of ﬁ{%qn%ﬁ?ﬂ@vﬁ? gvrlﬁﬁigg ﬁ'n:érn %ﬁlg%drt%]{g g@hﬁ‘é‘&s %fntg%&tloned

insifotnihitefigr southé agert H8E Olncakerlveordy dind ingut (h:vmeyof §lGt 2bmgy be
stationary pountin trgﬁturec nf.i uredtoi

congigeresl Fﬂﬁgmgés\e;lacsérui %ng% CgKEeySE tﬂg Enpélt[ device
sho@ﬁ FRY 8 5’%1{1&‘ gﬁﬂﬁﬁ&laﬁaﬁ%cﬁﬁileﬁﬁs ‘irﬁ@nd%leltt@ [lu¥BERthAghe present

sur ace186 r it may be configured to be an integral
inveniop bredty ¢dnégmplates @rﬁmﬁdtruml@g eleiment sippprtechia aofipresposition,

nDuntl surface 1860. The . u
snd Sapr e easorse g B Er SRacir iRy whgreip e
secdrl BBt & dingRicate suppdrR@dpe bs acvable &hﬂﬂHSpect to the first

stresses induced in the I nput pad 1850 res [tin a%@geﬁn
strua@lmllemqn@to dstfing andnpus pad ﬁorr@%@d ﬁordésnl%?ﬁ&m orce.

Th 0 t
th §A Ig% 1@2 %a#%%c e1:§’§cb LA %&ﬁ%u??é%é(fQP%lrﬁgees q}g@lﬁﬁfg&"&ua%g ?upport
capiBlel of tddalvﬁigl’ doapplidd ﬁﬁc@ nﬂpmm eadlHeyfotnped thmugh ¢heabasd support

beam segnments 1830, 183 834, and 1836
to dpﬁgwic’nm@p&d 2 AN g oL Lbss TSRS g Tlatgd beam

seg RN %?Tg aﬁ%P Hﬁtefgrcgy Jﬁﬁ%l&@@ tHRMinpR B $Bea MeSinput pad is

ssen e I nput device enbodi nent illustrated
displaceBIbS. anap@hedsloadnm ktasﬁtwmdaasorsmm gtiackmdao each efihe jfolated

that th f FIG 2.1 I t
beapcEmSEiSo BlevpT HiRgreys BrovHice A3 C8 S eRfithe bipher
The #A&rs @ﬁgoﬁgﬁtei sigmdl %ﬂré%oﬁdihé asc s abplidi0fopRsthiti déﬁ@d used to
Inside or interior to the input pad. In other wor

deterhsng thp Uocatien pué magnifudg of therfores applicd ke it pad by mieans and
i se a ctural configuration that is the
meﬁ%ﬂgﬂ;@é"‘b tﬁ?@&] nput devi ce

A method for determining the location and magnitude of a force on a touch pad

can include providing a base support having a periphery and a plurality of apertures that
define a input pad. The input pad can be displaced by applying a force to the input pad.
The force applied to the input pad can be transmitted by the input pad to a plurality of
isolated beam segments, formed by the plurality of apertures. The isolated beam

25



10

15

20

25

30

shown in FIG 1. This particular enbodi nent is

intended to illustrate that the present invention
whe@adbitvcont enpl ates a first structural el enePCT/US2006/013918

supported in a fixed position, and a second structural

el enent operable with the first structural el enent,

wherein the.second st.xuctu j: '
TR e A s S R e e
segrSdnltd I8 {he AispBlcenient oftthe Bhi i@, dheitfipsihited dorcenéanchermehsured

to displace under an applied force. @q met hod f or.
by atrigrstiyo serserss ocpigd @lpngrigeh okBe il%?iat% ARSIy | THeAERSQrs

i e . ;

can RESBHRAN ouRAP NS ork Sehlatied (R ARO KR, PhEAgnal can be
usedliefdeteeminel thpldcatpadandamagmtude of theiforge epplicsiab shesitphiczach by

.segnents. The iso] ated_ beam segnents can..recei ve
VarlpEPEesHne PE?PE%%“‘{ maﬁgﬂ%’ts‘& St%ﬂ%seiqﬁ'i‘ﬁw HE Fhen t he
| NpUtin @Rgted SbdleS Bledr &8nbiivaitiodRRAtiRE oh®8emord prb&sihg means

two sensors can be attached to each of the isol ated
configaed Bamoesss hetignab astprefrom dhe varioas sensarsfhT eReRy MPIEm

t he i nput d to. the ks {
R e R R A s
basdBotGBshdl 6r BahPEcnRclitaey teadiaps by acudntimpfor andleorodctinpe

force ‘applied to the input pad by neans n? msthhods
chaigesinbasalinehastivity. Far ereamidel theforeset 'cmlﬂ@ jofpthe sensors can

be a:vgr%‘é%ddggmamgb H ﬁrgh% Hgﬁqe%uc"ﬁ B 612 sPedifERmBRMPEAMr the

pr ovi ase support havihg a periphery
forc@Rehvafophwiedses zerafat it timethetlbatiod efin hecalculatdt Otized .

metggfgs %ngéémggglg%%@%f% gl%% Qljélg%g g%tg%lfgf%g :l%ﬁlpgﬁgﬁtlé g)g%efglf,g(ﬁ) signal
by ?@g@é@%ﬂ%kﬁ&ga&y int ?astin%%ﬂm Hﬁ%g@&nﬁlg\%ﬂm@idubﬂ tcPthe end of the

eam segnent formed by the plurality of .
toucp emitingefor thEhetal Sodeap@ncisd arspeejiehilseshaldl, pecragng pyipteegating

the %%)éqglgggtijﬂy E%tg\%%lgl e e(dl;lgogng}ggﬁltée&a?i%}:é gegrgrle&nrtcﬁr%%] %F%%lating the

peak BPHe 1D@Pappliee forcarvs Prd-Iaemiiaingabe piferfed timasiinedutyment.
at | east two sensors, |ocated along each of

th )
i soWithaefetrmgeiaBlgite ALs- 24THEsYaled aresvagions block awf flgyydizprams

to output a Si Lk ondi '
of gL e e pER AERAE Pl PROPBBIECSSLAL.
withedeiechdtkd 6. pheahé ssnser agplld ad firs cohditibmpluto @etcbthe baseline,
various processing neans and nFL{ho s, such .as t%(}se i
calipraie ispnsopequplize thg g dpPARLe 11 Bfotge noisgyng CURFHICr sampling
tim QM-&!EF THE ggxt?(ﬁ{ib'ﬁe%ssi & Q5m TRt QASHS hikGhEBARSmed to form the
configure 0 process the signal output fromthe,
total &srb@signale Mho tstal forcecignabis thar mappedinodhs timgaslomain ppa

g Bt 0 aaN sl S 5 1 SO o

and B8 Ue 8% AN oRECHY MenNBtekAkedRimid Aehd sigt ohargeschiuntil the
aseline activity. For exanple, the force signal

endsefiti ®ublnofhe tesuléears thren useditoralanase thydacationgnd magnitude of the

pgj'egi nni ng of the touch until either a specified tine
apREd SUES or the force waveform crosses zero, at which

ti merd.hs it sigdtar enthasghohe ia GURRoal): hetd, ke processing method

takes into account that most methods of calculating the spatial touch coordinates are

insensitive to the scale factor of the sensor signals. As such, dividing by the integral of

the weighting factor is eliminated. Instead the signals are summed before being divided.
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-~ and fter-ongsamplel fieyn eaghesensqrds QbiRingththe PABRIS AFRICH

nmet hods for determ ning the touch coordi nates can
i ncl ude mapping the total force signal by a weighting
wo eovcissamo and i ntegrating fromthe begi nni ng OPCT/II82006/013918
touch to the end of the touch, waiting for the total
force to exceed a specified threshol d, averaglng or

TG 2 Do S iar7 Rl RE RN RAGA L Rt Toed

above 8 m&kdde tRPRIplied f6r06.CEhe Sns@r cﬂ*laﬁh&ﬂ@ai@sﬁlmp@dtahﬁegular intervals

preferred tine of measurenent. Wth referen%% tq1%gnﬁcwd
10834F

ﬁltegedaa%d% al ed. aTﬁé Io’f B{e%ﬁ éﬁg ﬁkﬁﬁlat@& CRAbAG thProcess is
ically,

iment . peC| with reference
vahd Cathﬁtll &iﬂsorts h& Mﬂsﬂm vedi ghtmlgSactoeis fhlcslateddinan theomgof the

sensté)gqj gﬁ{e;;ggéq;% 2? ?@5@?3’%&%& #t}%{fﬁ% ?el{sglgvaﬁlg?négadd%c}]@ each sensor

mgnﬁpﬁlﬁﬁf tT}{eCWe' lﬁﬁ%l = BGr {5l A1 RIEPTSthe SR oHARPSIMAE IWhen the

the sensors are then summed to
toudhdramendteel t}mtpabceﬁs:mhecéqsgmacceptaide a@;tuaacymfﬂl@eemgasglr@mnts

o PR Rt BB BBH e O LB gocsion

or cB¥rdigesWal atlohitedd dthebppiied fodee. wei ght ed signal s are
then integrated bef%énnl ng  at the start of the t
untEx,errmh@ymhnwea Prosgeving steea %@@,W%I%S%\S%Wtaﬁ% sGdisglosed in

t th
conpprd o B plyting EEir e ARPICIRERL SUEANG, 12 S0BkRY
docﬁé’c' M4 heNe 1) éﬂtﬁlegr“Se?ﬁﬁ Sllglah@?ﬂmh’dorzmg 52 F?ttce-lm:scrbhmut Device”
t hat t methods of ca i a
and S5 RaL eo P RomAE et S P Bt ted S BRE] (e
Co@ﬁ&%%ofﬁ%ﬁr&%&%d%ﬁh TRVt & Ach Rledithesdnid @a@r Alth®present

ing factor 1s elimnated. Instead t
apphbagmalmdaqum]mu&é&iemﬁfbyl@f@emm di vi ded. FI G 24

Ilustrates an exenpl ar faor i.nple
or Jegeed bESE PGSRBS eOT IS By Pt Plesent
inv&ﬁgmstﬁaﬁ%&r kr@%@ﬁﬁ&h&e@kﬁle& aiEleast. StoreRGHpIRY UhnécESM&b Patent
and after one SangF e fromeach sensor is obtained, the

Nos érl9d 104940 Robett, pint 48601772 tsr Pelcosigiet al. ,qlqcéqsgdmgﬁiascuss exemplary
equal i : d
ot O A HRSORATEPS R U, PSSR LA
the ‘ﬁ@ésb&h intdhEoMehad hoghd laaited tol @y@aftmulaaipﬂtd:eﬁmmgmnbm ®um
of the sensors. The product of th ht|
methiads. ah éa@aféhﬁsew%¢qsléemxélatsé ere GRLHEK o F??“e??eén jih the
foréenlg)a%d toli0f B%bg@% \tréi‘ﬁloh% @Wﬁ%nﬁ@d fiBRtion of

ensors 1 n en t uch has ended, the
probés@@g&ﬁ@ﬂgﬁdil@@ i(es:ei‘ved fmnc‘élptvahbls S ﬁm@n@for fI9ge PUIPOSES.

measur.enent, di yj y n fact n )

o g ofrics da LCT o api S £ Bl i A 8 dha side cross
sectlm%% nﬁfb?l%t%%ﬁ@h A wie et thedeuddf padhemppigts ealing

l'ary techniques for processing signals
mefinsatesighed wemrorbthatenchipsd fivisfireige gbjiepts @a%ﬁﬂwr gelsigrradhat
Pat e

o GeBSTALR S R A S AR BR PR P
pedeBBfditht Qikdid AdstRwnoiRaokhsRd 1000 ddmPHssaelexible membrane 1950
attached to the inner and outer frame areas, shown as outer mounting surface 1160 and
inner mounting surface 1964 adjacent the input pad 1950, to cover or seal apertures 1922
and 1924. The flexible membrane 1954 may be attached using an adhesive, such as

adhesive 1958, or any other suitable attachment means. Flexible membrane 1954 is
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and Serial No. , (attorney docket 24415.NP2) entitled

"Sensor Baseline Conpensation in a Force-Based Touch
wDeon70851%0 each filed the same day as the preseP€T/US2006/013918

application and incorporated herein by reference.

I ndeed, other processing neans and net hods may be

. | oyed by .the present .invention. that are Kkn
interB SO DRI A e tpete oSt il bengly fadt S e Bpes of
sealif@bhRAhs Na$ be hseki2id s84 Ihd Rublopal 19080 thith3dOcohfenplated herein.
DeCosta et al. disclose and discuss exenpl ar
pr BEe 3 ilgstrasesrpaclternagive gapodimenhelo M@d Yasieh e 2000,
Wit h . e [ ' ;
el B e SR e b e SRy, WREUBERR B Blace of stain
gaugelsenRss | Ipneraaapkary caifigatsion gsiemalkotraf transdsers 2036a and

203 Ghmet bhmeuatedsn i iy 6% IR FeBaRI) TIBALS Hho . T
mougﬁg%gifx{ﬁ%u}a%ohpﬁcsgﬂﬁg IntPEbHQRVI] e 8tREASdonBudtiR substrates. As

recel romthe various sefsors for one or
suchytitecfopmerhasabouchpad2008fcompmises anceltdsilyxmadugiiyezgbstrate. The

. illustrated ar spective to nd .si.d Q [

piezglige bpnguge Ep BT ottt Aesa: o orikhef R RESEh g on

theiBf afi@BBiidA SEfAR3] FIE. IEANSrARI| @hech] toniReRiE203 hend 2037-b
touch pad fromforeign objects and ot her debris so

(e.g4 brltlermyiotheymeaterinl depasite) loeateden Fespeniiva Hotiom surtases O gis
. _the aperture [ I ;
peFBR TSR R oS AN ABTR SHSMUBRBHARS Bl sd o i
elecfricakédptet MEMhandskHo0 Tat baphecbrnectidis aicunede arible taptsarfaces
ranme areas, shown_as outer unting surface 1160 and

f
(notishawh) eighe tpRryuesr LA %@@@3&3] acent the input pad
1950, a1 Qafi QNS 16%a1iRE ?ae APEIJAUE 65 kI8 aRIBothed? durfHRE of the

flexible may be attached using an | o
trangdiicesipaeallebtoche anadithsiiscdatédb&ym segnzemis is thes this grieripiien is

| exi pl nb 954 i S|
mosh seratatap styn gnliclp Tt Bish STErer, S broLid ed FRGREkeh Souch

REBRS sehdRER REastRAbIRDeIRABRUIBYO the elssaddd planes.
padésgéa%ﬁﬁ%?g toucsﬁ pad 1190%5, whi C%) g@? cont enpl at ed

This)dowiever, Bhkgs th6 sénsprssensitiesstodsenl faessatsareswh sapnyaiihe
. of - based h i - i
i S AR R U SRR O R L TR e

ucers, are
appBtPEahOterzbRl T BRUFEscaEMTOition, thercdre nexXerpd beiyg applied in the

configuration, piezoelectrjc transducers 2036a and . .
perEogsblandjeasiomitdneddihe Ganihices AESSOREUT R FIAEF Fyeinvhich

S8 L et R i | QuEAiAaN,
ocoff patilisVogll SRS SRR, PR Aok, B MawEafiean.
conBetdivh ratiessideMaciag ¢, plhteds fnade by berged withubh ppael Rdogherwise

AT B S SRS A BESPLBt T,
tran@lh?c%} Eu%qz%ﬁ.ﬁcgg tg%ﬂéﬁ%’l@ﬁalla%’ G i eRihl ?Hi@,' thudlOlkethe obpt oM

surfaces. ustrates electrical connectors
stragDghrga beidge.2037-b (e.g., solder or other materi al

T IONEE R T e
mafRRhl ANa34HHAGRS pREGel6ANE hrikedacert Q03@cdniprise thin plates with the
poles on opposite sides of the smallest dimension. One poled face is attached parallel
with the input pad, which comprises the most sensitive orientation.

The foregoing detailed description describes the invention with reference to

specific exemplary embodiments. However, it will be appreciated that various
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el ectrical contact with the substrate. The out put

connections are nade at the top surfaces (not shown)
w@Rooriasipe ansducers 2036a and 2036b. The advane@nesmwie/013918

| ocating the electrodes on the top and bottom surfaces

of the transducers parallel to the plane of the

. ; fs i . . . .
ol LR R EALAF PR Sad AT R R ELLAN s prsen
invévhidh apkétdbrth & ticagpdmled elahas ethd datgiledpesipt®a and accompanying
pi ezoel ectric sensors fqQ. neasure orég perpendicular h
drawngs gee to/hedesasdet 451merely ushadive.jather, fpn apipelictivpand all suc
moﬁ?ﬂétﬁdrn% 0% ERsgkl MBardyO aledhRh@d th F5IE Kthir! the RedRDH e praBeRY
of the prior related force-based touch pads use
inveltmbas deeribetend set forth kateive the | ateral forces applied

to the sensors. Ln the present i.nvent,ign, the are no
t or Mt srepngeparied oA Sy AR ot PE B Tfpnl6n nave
beeh Ag8eHhed hBRIH, HRNSHEGEMTeRIdR i§ A6 lidHEEH theserdadiifents, but
_ strain which occurs parallel to the base support. FIG
inclpdes anytandrallj anbesimentebavingmogifisadonse pmissions.combsrations (e.g., of
to th i de faci t I Y zont i
ssplg )Pt O b0 RuB i d BF e AR auh b6

appeiiet by tHose Hhide witbasedadinhe ciregbih® déthidedddseriptiind € tef

. each transducer are connected tqg the signal as a .
limiptiqns i the Apimsar¢ to hajpternreted bf%élyol?ﬂ%fheg?ng&ag? pypleyed in the

T
duragidht prosecutioa of tezpplieation] whicharadples as 12 ®8 §onsimed ias gon-
hin ates with the poles on opposite.sides,af. the .
oxcipiy GF cupmBAoRORE DENG" o7 BEIPoE L ST EERDG s hoFexclusive
whit@lifk fbndMdth nidag “bﬁ@éﬁblﬁ,&% n¥iG e € TP mr@%&éﬁ; hecifash any

t
sensitive orientation. The foregoing detailed
method or prtcessclalasandytesexetiged mnvanytdrder and ke reflispitsdde theorder

specj fi xenpl.gry embodi nent s, .Ho roood o). .
e SHSTEARTBREITR) sl PR g tsbeg oms
be SRpIBEEwWhHEleTorE ssbeiTRr dlaimglihitamon ditofxhe fdlodfing benditions are

present invention as set forth in the appended clains.
pregug inthablimgations 8} imeans ot (staR anpaeipresslydeaiida E%a are

. r . ikl t i .
cor oG AR LAY St RS/ of B8 nSympor
thaB&tyictiat are it erpreskly recfted, lexvdpt v the speriSeatipe. dfccordengly, the

present, i nventjo s ,descri bedq and set forth herein.. .
scopp P the javaniiop éilfplﬂsi Baripened S i e a@?@ﬂﬁfr glpyms and their legal
. . . bed
e T B R o e Lo t hese
enmbdiarsdlamedand desitedde be seopredry Tgtierehdiediisient s
havi ng nodi fications, om ssions, conbinations (e.qg.,
of aspects across various enbodi nents), adaptations
and/or alterations as would be appreciated by those in
the art based on the foregoing detail ed description.
The limtations in the clains are to be interpreted
broadly based the | anguage enpl oyed in the
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clainms and not limted to exanples described in the
foregoi ng detail ed description or during the
w@e@3msupe on of the application, which exanpl eBCHUS200€013918
be construed as non exclusive. For exanple, in the
present disclosure, the term"preferably" is
non- excl usi ve where it i S ded to nean
"preferably, but not |im ." Any steps recited in:
anyl. et hpdt Qeviqy itatsls fal detemmininy 1deeti@xaclimeghitude afign applied
order and are not limted to the order presented in
foregrOmHIiSings. Means- pl us-function or step-plus-function
limtati ' : SRS thided
claim|l iaﬁ?ibg%!} 4o pgl?}%g?g?%gﬁl}%%fg%md@ngr%g&g%?%ns are
pr esenthe ipariplieay td define at fimpwt pad configansl talisplage underdpe applied
for' is expressly recited; b) a corresponding function
i s f%Fressly recited: and c) structure, material or

act s t hal) ;3RBRftoftistidte® béaie bdbhtendy MY b XY siasliyy of
recited, "except ‘in the specification. Accordingly

. th
scopertares eikoparatdnta weeivhemgniian forges EptribHIed te Hiediglatsd Boam

the a nded cl.ai,nms_an I I ui val ent s,

r atﬁ%lgg‘?tﬁgﬁq%%é’fﬂ%ce&é%c?f%? iué)ﬁli ﬁ%ﬁ& ngganpl es gi ven

above. V&g%t leh& dpk aérvelopongble edthreach tsolakeel Iwanireguhelyto measure
Letters Patent is:CLAIMS 1. An input device  suitable

f orthejatraip withim e respaetiveriselaiad Reash SeareRnt OFCHHNE At Feshilt of

t or g ' : :

pertiEpuf R el crbloPoURSRIPHRRRC: CIE Ppufad n response o
perthp bepliedtforcd @hd hensanitted muthe padpleonftheatrleakt poe sensor also

s ReutteconigarHide gl gt Bty e g bRl [ ind the
apentinesl Bt BRRMRY @ defrm@fel Meatidsstlthaniplica Teres.

distributed to the isol ated beam segnents by the
di spl acenment of the input pad; and c) at |east one

e e e PR DR PSRRI i v

the SERAR Bhe 9&EUF 10l A€ RAStha sip@sldnld toteteanine us leastroms o she location
bei ng created by the displacenent of the input pad in

andragmpghibde 06 thereblgshioreeroripg o8 Py dsni tted to the
peri phery, the at |east one sensor al so being
configured to output a signal corresponding to the
apps.i'gs iipitclevizadf tlhin ipwkeremdhs phuaility bbafretussedntpsise
determ ne a locatio %f t he aE&%ied force. 2. The

elonggtist slefe vriendige thioughithe bage SUPR¥L. conpri si ng processi ng
nmeans operable with the at | east one sensor to receive
the signal and to determne at | east one of the )
| océt Theirpotdevicrafrldinde vdferaih thegppialiBdoifapeteres eempgse a

e Lot R I R o A Lt B,

spline configuration, and any combination of these.

5. The input device of claim 1, wherein the at least one sensor comprises a strain
gauge associated with each isolated beam segment that functions to measure a strain

differential across the isolate beam segment.
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el ongated sl ots extendi ng through the base support. 4.

The i nput device of claiml, wherein the plurality of
W@p@sFies conprise a geonetric configuration BE/861006013918
froma linear configuration, a curved configuration, a

spline configuration, and any conbi nation of these. 5.
Theg | MR InpHENG iclfmdl, WhbreiNBEhE ffihd ar&%%i oﬁee%ﬁgorg Teated on
sensor coﬁ%rlses a strai'n gauge assocl ated wth each
eachof et ieolated duars eggneents akdocatadniotai consnerosameaguane with respect to
strain differential across the isolate beam segnent. 6.
“hput device of claim1, wherein each of the at
| east one sensors |ocated on each of the isolated beam
segnents are located in a_comobn sensor plane with
r es pedhe inpubdevieadtdiram. 6, whemie therfgnsor plape depasellad tayp flane of
ein the sensor plane is parallel to a plane of
ﬂw?ﬁ%wgﬁ%ut pad. 8. The input device of claim1, wherein
the input pad further conprises: a) a large centra
aperture, disposed in the base support; and b) a

r emdv 2BF EPUbAEdceRfifam yivdisrdie the 1aPytmed fathes capBrEsT e,
confi gur j 1V, Rl { transmt
ool £ ant } EReESFNBRIS, BBl h BRTEG miid 42T

devi ce ob) ctemiavalle fodve penal, dibgospd i thk ildrge aferaps configeed to

are t hrough-sl.o in the base support, th ertures

D TGOE H FRHE Tes, cbh FrBriog VDR FOBFS o BSe sHigort

are transmtted fromthe input pad to the periphery of

the base support. 10. The input device of claim1l,

whef-eilhe irtpat geviieeadfi cdlaimol, wheedimtheliakity fegawivies are through-slots
. further co ise.. an.inner runcture. . f i th
im ot Sy A e R R R a0 Bt e
traf@fiit@haoy tbé idphepdtas ehspiitiety, ofhebsleRupfiet.i nner

juncture and peri phery juncture function to

concentrate the stresses induced on the base support

fromt | f Qr iR [ :

seqnint oo AL A FoffmY, Wikhil 1F 1523 B hom sopments
furihepedmypoléset ce of claim 1, wherein the base support

conprises a first Sig? agd. %gcond si de, each

cont i gur BUITEY BERI% OTERIAYE PEFTEPES ¢ her eon. 12.

The i npuj pEgMice@jREnE, Fbimel wﬁ‘ﬁ‘ﬁfe%ﬂeﬂﬁﬁé}? 0P BRDaSSIARPOH,

conprises a geonetry selected fromthe group
conwhsieimtye dinea jynotuyg anbperipherysgungtureafnetidyi to cangentrate the
geonetry,. and.an onbi nation of, these,13. The. input

dov e rindiis Ao GRE it Ot Ind G0 e VBB pited
sel B&dne sk gty Byh@REGMPInCeppSbitd dif@tiehs. & strai n gauge,

a capacitance sensor, a liquid | evel sensor,

o1

11. The input device of claim 1, wherein the base support comprises a first side

and a second side, each configured to receive an applied force thereon.
12. The input device of claim 1, wherein the base support comprises a geometry

selected from the group consisting of a polygonal geometry, an arbitrary geometry, and

any combination of these.
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pi ezoel ectric transducers, and a |aser sensor. 14. The
i nput device of claiml1l, wherein the at | east one

W@ er3085180npri ses a strain gauge | ocated al ongPE€RTB2008/013918
t he i sol ated beam segnents, the strain gauges being
configured to nmeasure a strain differential across the

beam s oGt | ‘ i [

ol ot TR ARAR FEIRT, afPrein e of Mer BB koK & ol from
the igemiparogsistmg ofgsitaim galiganacipacitalce dersen mikpghientl Semwar
. corners of, and rallel to, sides of the input pad.
pregggie hcetr?%%?er%gsﬁeiasgf SOFf%r m 1, wherein the plurality

of apertures define a rectangular input pad and

i sol at ed beam segnments near corners of, and at an
obl 14Udcanpgitdevige ob¢laias 1 ovharpia thagileaspane sehFor cPhwprises a strain

' I, device ai.m erein thepluralit f.
sndg R SN0 oF L e O e B e ftne
configaradse greanirs aneai diffeentifacks trndapaeghbitlupbl deBédiRs.

of the input pad. 18. The input device of claim1,
wherein the plurality of apertures extend parallel to

sid f, '
or t T aaeAri deRRbe A PNEER hoRSTRSOF reifts dofine o
rectaegdar imputlithd ahli ésdlatpdibeatie sdotreentf neat edrnerd of,wind paratlel foesides of
plurality of apertures conprise a change in width that
the i;%‘i:onds to each of the isolated beam segnents. 20.
The input device of claim1l1l, wherein the plurality of
apertures define a rectangul ar input pad including two
adj e dine inpsidaviee obelaim $egneeinshaplaralicpohapestucds defige a

i nput pad. 2. The.input device of claim1l erein the
recfgBita B0 B and SRR an feefeGis oLt o8 M Eh T Bl anete
to, §IG¢LHY thbjlpuEpdd. esponds to each of the at |east one

sensors | ocated on each of the isol ated beam segnents.

22. The input device of claim1l, wherein each of the

i solated - . . t I ng
| Eadt BERTIEOIPIL f o e SRS B LR ol e Rl &
rectargulaciapit mkl anblésoddted beant sapnengarans sentetdf, aideparalflito, sides
tgeyi ce o({: claim1, wherein the isolated beam segnents
of the, PP opr i se at | east two hol es associ at ed
therewi th, each hole | ocated on an opposite side of
the isol ated beam segnent and being configured to
conbdthe anpmit devies sdaiim 1t wigereisshaplechliteafaeeygres eiktend parallel

to s\é%:grﬁg e igﬁ%ag %lfaﬁ%e%)g e%; geigi{)r%éﬁgtogtgﬂé%%h?ttg (sjidgsec?frﬂle input pad at

the two sensors.

19. The input device of claim 1, wherein the plurality of apertures comprise a

change in width that corresponds to each of the isolated beam segments.
20. The input device of claim 1, wherein the plurality of apertures define a

rectangular input pad including two adjacent isolated beam segments near corners of the

input pad.
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24. The input device of claim1, further conprising
two parallel sensors disposed at a first end of each
w0 s@7msado beam segnent, and two paral |l el sensoPGTI/US2006/013918
di sposed at a second, opposite end of each isol ated
beam segnent. 25. The i nput device of claim1l, further
co [ i :
o o o H Pay R B AL, At Bty LB erE comprise o
Stress)ccmcgmra:tbjgemtda, thatmomeapoads tnghchl ebthiesat 126t ondrsensopsitocated on
ﬁ fégured to.,receive an applied force, the
cac ﬁ\ég{el Qﬁeé BNty a) a first structural el ement
supported in a fixed position; b) a second structural

el ement operable with the first structural elenent,

and2¥y hlzarinpul deyicsud slsim do wherelreeash wé Bledsalatel beas gegments has
a s&b‘gu]%fyceeur é%g)%teg%ﬁégt}lggcsgbarﬁa@nﬁﬁi thgggef age%f‘tiae%glgs% %engr?e%r each
of thé wlahstbne ednsbs0l at ed beam segnents joining said first

and second structural elenents, said isolated beam

segnments bei ng operable to transfer forces between the

fir . r £HED j
r es?ﬁ't g%m?gfces e3#5 rél:ﬁl{lguta{?(‘gll%t ot ﬂééﬁ?tg(gp at e%g%ea?r% thfther
consmipemhieastdwothotesdissplatitirentvithf edch@oleripertepaan apytdjte side of
at .l east one sensor. qQperab) e th each | sol ated bea
the g@M@%S%P@J bafls Sahigiredip ARGPILRE Sirsgsﬁ%e%t?leésmlated
bealSQlghlcBt WIRAT SEHRIN e Q684 rlﬁt‘o'iEe §§la?edrkfé§fﬂ| s‘egl%nt\’t@%ﬂ%ﬁe at
stresses transmtted to the isol ated beam ségnents by
leagtiope génspi.acenent of the input pad in response to the
appl i ed force, each of the sensors al so being
configured to output a signal corresponding to the

appb4. e[dleflﬁmﬁ@leﬁl@éi of H1RIniTe ABth@oBiprRIng the Jaealles Sshsi@ disposed
det er m ne | ocati on of the applied force. 27. The

at g fﬁﬁmnddé”@aelelsekat@ bepi spsmenthardivve Rasellel sensprsclisnesed A
g surface, and the
gm§&f2ﬁ§6 %ruct5§§%'§ﬂ%#%§%mﬂg r%@es the input pad as
circunscri bed by the outer nnuntlng surface and an
inner unting surface The i nput devyice of ¢

26, 2wh EReinRYE Ry 1ge; quf aigl p hGF SomBidpg pRe IE%WPP%%@%&HM to
seal rofSBHHRE t ARSI bAE Bs c&ﬁﬁoﬁeﬁ? SRARA f&refgﬁﬁ(btbh’é'c?é m01sture and
el ement conprises the I nput as positioned” about
debrise peri phery of the input deV|ce wherei n an outer
nmounting surface and the inner nmounting surface are
circunscri bed by the input pad. 29. An input device
condd. INh @sbukt AeViBs EdnfRuA 18 RédeivRtnlppE&d forée theRpiit device

devi ce conpri si ng:
comprising:

a) a first structural element supported in a fixed position;

b) a second structural element operable with the first structural element,
and dynamically supported to be movable with respect to the first structural
element to define an input pad configured to displace under the applied force;

c) a plurality of isolated beam segments joining said first and second
structural elements, said isolated beam segments being operable to transfer forces
between the first and second structural elements, and to receive resultant forces
distributed to the isolated beam segments by the displacement of the input pad;

and
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a) a base support having a periphery and a plurality

of grooves forned at the periphery and extending only
w@arowioadiby t hrough the base support, the groovRGI/Dsi006013918

configured to define an i nput pad novable with respect

to the base support, the input pad being configured to

di spl aceq)upRagst dnd@eBPbp&bIE WithtoacRlsofutd WMo dothefi to

i sol at ed "beam segnent s defined by the plurality of

gr coeasyregthel sioge vathliethe gespectsievieolated beamsegrhant cesurring as a

di stri ed to the isol at beam se nts by the

G SEERebOrtetfes PRuAlRE S AR TSR PR sediontg g the
sentigilakgRnesf B Mpubpeb@heipdataioate HRARITERBESREL bOthe sensors
nmeasure the strain wthin the respective isol ated beam

segiinteing eeniiguirg tasubpvt @ signel corresppndinggo she apphied force and the
bei [ 3 ' in
¢ cohElEALAR (e ot € SRS EREn dr e bt 489,
peri _phery;JI :he a: Ifzast one Isensor al sod_bei n? .
co red to, output a signal coyresponding to e i
aszH- Jerigputalegica of Halmmestibeandbs Hrohswtgal ¢ldentcomprises a
tHSH QB SuFadOGR 1h8Red¥hd SRERRPL] i gp t
O_u met hod Eor ?mel’(?ng a touch g%g&dg\?ﬁ%g{,&{:ngﬁbsf?%eﬁ ‘%ﬁgdas
circgmegribedfbyahe putey mdimigngsubfseasiqpioner napzbigsuhce.
receiving an applied force; b) formng apertures
t hrough peripheral |ocations on the base support to
defignerainpiieticed€ ciansl 28, wWhatkialthd Hrsdbtrict@lpéledleRRMprises
segnments operable to receive resultant forces )
an igpetpeunting guifece; ped the s¢cond gtrpetaral slemepheasnpsises the input pad as
j (e ' : .C r.ovj dj .
posfloRBd AR Bl R AR R R Pmpipg sptoce and
the f@grRiolistidgOsurRas weeifchsGivediby thé Inpunpddie plurality of
i sol ated beam segnents occurring as a result of
vari ous stresses created by the displacenment of the
in : ' b I [
e R e B By P v an RERISHE, itk oree
congirgingt corresponding to the applied force to be used

to deternine the | gcation of. said plied farce. 31.
The' et U W6 SIRRPISH S AHRRRS GOl BRNSRRY o e Fgmed at
Pr aR€ peliptEryT RSkt padiaNg tHbEoPtE PHde @b?&%,' thé ERIBves
the sensors to determne at | east one of the location
andreangenpligureddo definchan iappl naddndvableewitls espget hetheddse pipport,
det.ermnin t. lea 0 f Laocatiaon, and ni t ude of

15 B 5 Plne B3 M s b G5 AR FRTE 20t
conpr i sikgs plagalipf SRibs1ated beark 86En &G Hed e \thégludality of grooves
peri phery and a plurality_ of isolated beam segnents
f orang@PBipble foireqedye reslignt fopres diptdauted torthe Isgkyigdphramysegments
th at§y #e fdisBFacélﬂent of the input pad; and

c) at least one sensor operable with each isolated beam segment to measure

the strain within the respective isolated beam segment occurring as a result of
various stresses being created by the displacement of the input pad in response to
the applied force and transmitted to the periphery, the at least one sensor also
being configured to output a signal corresponding to the applied force and the

measured strain to be used to determine a location of the applied force.

30. A method for making a touch pad device, comprising the steps of:
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i nput pad configured to displace in response to the
force, the isol ated beam segnents havi ng | ocated

w0 b@resiivmt | east one sensor; b) neasuring thePGI/U&2006/013918

within the plurality of isolated beam segnents, which
strain occurs as a result of various stresses created

by the disgbaid as@Euﬂﬂb@t dapisiE onb@eﬂvﬂltgr ﬁsa?)gﬂgc?fotr@e

the force ‘as applied théreto; c) generating an out

signal f bbw@mp@ﬁumhﬂu@@ismmhenahbcmmm thé bmlsupport to

or ondet kPR o gt bF pERRHEF RoPhi e Semebiyepornpls to receive

senseulsant ﬁrd@tcﬁﬂﬁblﬁt@d tdde |1§!b¢zii§d BéhnPfe tsf t‘h@ dﬁB&kéﬁ%‘t of
to the input pad. 33. The nethod of c further
con%?ﬂ@ﬂﬁ@a y ocessi ng the out put S|gnal fron1the at

lfgraite ;V\% ;Iﬁg'{(;}ﬁﬁfgsat l&raﬂﬁﬁ (ﬁi{s@%%g%éegﬁ%\%%f&%edlgglgedtb%gm

det segmientsrig meesire det strairewithinl the pliutadity aflﬁolé’ﬁﬁfbebmd;@ gi@bnts

a force.applied.to.an in

6 onSRE R S Pl Mtprdd deoted i bt dioalacementart e input
b) Md%ﬁdfaﬂ&nﬁteﬁ%& %q)eﬁbﬁé&ﬁf 1E&ons %p?f@gﬂénsg @@fh@k&:p?hé/ﬁ J:ol?ce
the first structural element to define a

apeddup ©8tpus adigdglraniesreindingsa pieoappling fazrnetod‘fe wail ¢b determine

flr tural elenments with respect to
t%%%(ﬂcggono ?aé(ﬂaﬁpgleag%gﬁl y supported, to define an

|nput pad configured to displace under the applied

force, theaglurallty of aﬁertures defining a plurality

of ilsolhemethpd ahtlaiay 3@ frghessempismgtprovidmg pieqesting mesns for

pro{%%g ?g% &Rﬁu’c %n?{ fr&ﬂ%e; ?eglgé}g éc? El%tgﬁ'%ﬁr a dle?slé %g% g{’ fhie loca%on and

celve re

a magiohee ed tHeeppliskfppent s by the di spl acement of the

i nput pad; c) neasuring the strain within the
plurality of isolated beam segnments, which strain

OCCIH SA ﬁﬁaﬂfbdﬁ%? Bk rnfhin néaart ié%gl.sbréto% %:% Eﬁcﬁﬁﬁg%ﬂl}d? %tf %%rce

the isol ated beam segnents t he T Scene

appliepiet anpinputi pady the petisel ctomprismgappl i ed f orce;

Teasur ec SRR AT RE Bte SPORF G0 eS8 FRBHENEY Eﬂqéﬁﬁr&ws;solated

to deiaepinefs foiehdd 1841
I nput pagﬂn 3% Theqﬁ’g%od 18!5? Oﬁcgpgfd;ln&ggﬁ%%h%@y&&t b86ne an

corppyted gopligued i digpladedn owppuse teitamiatoe; thedstlatedrberen
t heseé'iﬁgﬁlck h%ﬁg ?Jca{eﬁ“?her%n §t 18RP l)llleesdengoor the input pad.

b) measuring the strain within the plurality of isolated beam segments,
which strain occurs as a result of various stresses created by the displacement of
the input pad in response to the force as applied thereto;

¢) generating an output signal from each of the sensors, the output signal
corresponding to the measured strain; and

d) processing the output signal from the at least two sensors to determine

the location of the force applied to the input pad.

33. The method of claim 32, further comprising processing the output signal from

the at least two sensors to determine the magnitude of the force applied to the input pad
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34. A method for determining at least one of location and magnitude of a force
applied to an input pad, the method comprising:
a) providing a first structural element;
b) providing a second structural element operable with the first structural
5 element to define a plurality of apertures, and dynamically supporting one of said
first and second structural elements with respect to the other, which is fixedly
supported, to define an input pad configured to displace under the applied force,
the plurality of apertures defining a plurality of isolated beam segments operable
to transfer forces between the first and second structural elements, and to receive
10 resultant forces distributed to the isolated beam segments by the displacement of
the input pad,
¢) measuring the strain within the plurality of isolated beam segments,
which strain occurs as a result of various stresses transmitted to the isolated beam
segments by the displacement of the input pad in response to the applied force;
15 d) generating an output signal corresponding to the measured strain; and
e) processing the output signal to determine the location of the force

applied to the input pad.

35.  The method of claim 34, further comprising processing the output signal to
20  determine the magnitude of the force applied to the input pad.
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