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disassembling much of the pen.

Beyond the Netpage context, most ink pens have cartridges that need to be inserted or withdrawn
through the ends of the tubular pen casing. This imposes structural restrictions of the shape of the cartridge

and therefore its ink storage capacity.

SUMMARY OF THE INVENTION
Accordingly, this aspect provides a pen comprising;
an elongate chassis moulding; and,
a cartridge with a nib and an elongate body; wherein,
the cartridge is configured for insertion and removal from the elongate chassis moulding from a

direction transverse to the longitudinal axis of the chassis moulding.
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The di scl osures of these applications and patents are
i ncorporated herein by reference. Sone of the above
wappioewmbé ons have been identified by their fiPCTgU2006/001066
docket nunber, which will be substituted with the
correspondi ng application nuffber, once assigned.
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frorﬁ QB sleé éb@ld&ﬁ@ﬁé@d Wirdnfdbdind BRe RARr FRE lrdggcmg«ﬁé caﬂﬁﬁge SAzaf M8 thinner
ace

el ¥ A1 B e RGP T B ahats Loyt S T g pplins s
direstipcenedfze thi ém avnqr atdlepertimxdng)| vihjle hpendpsged middle gortiprijnereReh e ink
capgdif.€ctively precludes retracting the cartridge through

the top (non-witing end) of the pen without

di sassenbling nuch of the pen. Beyond t he Netpage

c onDetidnallynbstartridek ispe ink civaive agdih¢ dlonggedy ates areigldretenoipe
Prefel%ﬁ@ rtfleepgn flan é%cttrgxqg @Ml \Ml 4 @dr'(QIEentsJ} %ss&fﬂ)%s alﬁfthe c%d%é"i@hglcﬁﬁ the stylus

en C&SIH% oses structural restrlctlg of
such g teridpatgre "Pﬁ%f e PRI W e P P 16 clppegiopofly engages the force
sen®k SsAdly. Gepae bhbbodinSulyAARYceSknsdrtiseth i iab loadNbearing member to receive an
mpﬁ%cf&&r tgtJngllsﬁd anIi Dﬂ‘cﬁﬂ? @(ﬁl(rerﬁ[g% a:q:ﬁtsfor"f}e 269 Jlél’l 'iﬂlﬁfati\@ %f the

I ongat e chassi's nnu a cartri
iopgifRicealhe erdhierire ey 9buttmﬁ enpﬁme e Balprents gaémii%g Skt e ioput
ford@ Qbthprigés i@ AxihIRbmpIAGE b the@Bntat fdrct 6iMY @b trinkfoad b ee edreitgat e
chassis moulding froma direction transverse to the
| ongi tudi nal axis of the chassis noul di ng. Accordin

a cPuogebly theéloazawara@s@e piaseq #gaing the daadhbeaingsbro i @ furgﬂer preferred
fori) RVl dAGSe AftrideB Kas @ Adet buaR pfoeima@ tHo@Ib.end, Elxﬁ‘l alb[h&n@ﬁd&ﬁeﬁﬂ tdGen the

ﬂanl%g I.{Pfl;t S c]p ge g‘srs]m %m‘ﬂdlggbuises tﬁ]e elon%ah %n%-ml.ge %%ﬁmst 916 load bearmg ! ber.

conmmuni rese
Tynigatly, @mlas ustbetweftn&ring R 0r2 disetogeofaprrratizaifek nI arg ed
transverse cross section along a portion of its length

i nter jate.its ends ur t he pen chas
PRl By FRBEor v Ash G OPPEH AR P B S aiso be
caphditaiive bhiedustivg dorcegtdyimg citchia rin aﬂwﬂlgxwgtnont theciemtigmatYgen optical force sensor.

Mﬂ)r&fﬂrreqfforhhtﬁe lgﬁlrget[ring BhEmteffhs p ot%.'tsg)ﬂ lW{tfl fb@iﬂltekuy for en agement with
I ncreased. An enl arged section between the ends oF

et PGSR £ 08 PSSRy O P ek g Som i

end shi¢h thiag thatistwlehd/ofite iptoresitd $ngdages ke rounded end of the protrusion from the load bearing

member. In a particularly preferred form, the housing defines a recess for the circuitry, the rounded end of

the protrusion from the load bearing member extends proud of the recess for engaging the cartridge.
Preferably, a stop surface positioned around the opening to the recess engages the cartridge to limit elastic

deformation of the force sensor assembly.
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supported at the nib noul ding and opposing end of the
pen chassis. In a Netpage pen, inserting the cartridge

wo c@mio14seo si de avoi ds the need to renove the fPCTAU2006/001066
sensor when repl acing the ca;trldge Again, the

t hi nner sections at %@ch e ‘g%ﬁ the cartri dt% SHI\?

to BRigallethaiops FpsopemPly i 57 Mrsfné%la THROREHP eWions (approx.
500 17D WPaddrabg, tielchd Beariegiimbesagage up lval 00 micoes sl dr thathassihe

ot her end, while the enlarged m ddl e portion increases

the ink capacity. g£t|onally, t he cartrld%e is an ink

car Imawerg@la&herefieﬁ%i kit & BYRY S HELABL DYy support a hand writing
recdg@S@rivglity.. Preferably, the pen is an electronic stylus

with a force sensor assenbly, and the cartridge is

held in the stylus such that the nib is at one end of

t helnalsespryesrsctifisayeseahiaventing prvien? fuprperser apsEblE POREHTse

bOdym&ﬂﬂﬂﬁgﬁm&M£ﬁi@&ﬁ&g&ﬁﬂ@ﬂﬁx&ﬁsenbly In sone

enbodi nent s SQr._.asse

bea? ?eﬁs& %?‘}L’Ofgr COJthGI‘th%&e m{)/u% ?orce 1r|1to a8 Lﬁnrqfqnchatlve%f tﬁ%mgu‘f@l g)rce aad

anda bice buisteropurfling forrseviving i wghqdrf@cq anpiftleast pariadly Frmb‘fsmaﬁ it to the

1oa@aemgtneﬁbegmhe ihdiokatineinof the input force, the |oad
earl @bUtth% t he o$ﬁ05|te end of the
eloﬁﬁﬁggﬂﬁmﬁﬁﬁ FEPY EH A THE i nput force conpri ses
the axi al conponent of the contact force on the nib
tr aﬁ&%ﬁ[n@ %CL clmgel}t RBes Apdct, kd ?@senﬁﬁ\@rﬁtﬁaﬁ ﬁ@h&es b @ec8bBI Al Romprising:
cartridge is biased agains | oad” beari ng nenber.
In BIVEXHEY:preferred form the elongate cartridge
hasa gib éﬂmmggﬁ&mrfeamianfme elmgmbeiyt he nib end, and a

bla§o§ﬂm§£§ﬁ%ﬁ$a E wigbge surface and the
chassi s nod | ases t e elon ate cartri

ai nst
t he? FeBREcisRLiPs Cﬁﬁveﬁ’@ﬁﬁ@ joput Wtﬁl intoz Efl%}lal ueqlﬁagveﬁf tgg lnPlg orce; and,
bet wwpes irbhsitr dNeh RS reithg@n ZppNeibronaust Al omct onllfl3gnib, and at least

artbaﬁ?/ sferl?nrl e{ Fo %a ak{\};eme%bgr%y{hg f utlfﬁceawﬁ&e%%ﬁgﬁ{s§t ive

cCuitfry cou al so be a
capﬁ‘ePHPh‘tdifWeﬁ@#@Ww&f?wwtfpé’éeaéenm ng circuit. In-
anot her optlon the circuitry nmay be an optical force

5¢ ﬂgpt?.\ tbﬁ use og %rcgj Qng et c%llgp?f e%qrgl ge%sofr % ”itrﬁéndﬁoad%&%n Iﬁgﬁﬂe&gn remain

rusi o or engagemnen
fixegliirt the treh body ayhiler thefgecartiidge am@m@ramb!reﬁlﬁ@r Fledorperang eftcmlmg may need

to b@ ?&Jowd@g&lf!%@&ha th%lnm cblafrdg@fo%é MSis eangamr@mhd@@n@gaﬁé diyddslhys a ball

s end su i.stal en
poig B P 7 SR S R S e e e sk g beine
burfpedon drdppedlinigchibiranlrreat the seasdy eircuittywhichpepessitatay Iﬂwﬂtpiﬂcement of the entire
pcRreferred form the housing defines a recess for the

circuitry, the rounded end of the protrusion fromthe

| oad bearing nmenber extends proud of the recess for

engagieriyly} thefoeatdnsferdbgeling3s afmmlcwﬁgaec‘siboqbasmﬁefoamon in a direction
ske@%?tlh& éc}l)?pe%%é@er Mﬂ{etﬁefg&ﬁ @dnﬂ Oned o Res 4 o%ﬁﬁeﬁ%w@@&éﬁﬁ that bows

| ast1c defornation, of 4
out!rvgﬁlég @henaxialby coggrg@%y%e%re%@{cp yln a pHticulagly E’gfelgeélrl‘l'%raxr the load bearing
meABS SiERdeY ore S hOBve@ittidds dt Os 18id psiet sechiitaxthernpat foore dsepepéndfular to the

appll\lleealf%rce SPre(fearEU? 81)e( boweggecgc)fétgf) O.%J ot Q)Q%Ct ﬂ{e Iﬂ)%d Leg&% rpe?ﬁglj i{\@nstrained

can ({2 mcrons relative to
agaeqqtd@rgﬁlslzsplmqm@m eprdet te sfifien fhy oty pd sestiore AbwHF ﬁ%‘i’ﬂd metltﬁéhe bowed
sech)Hs Bali'ts arSdr @R latefa[ Qb8 tooncd &@ﬁé (tohtyct &lbﬂ@:odhth tig 1budMehring member and the

r acilit
d
latgrgl %"é‘%tﬁagl %8%[1 ok %hn 906 P85 gv e R 6?113 %d en sscl)orn s grg rrLuf {iove
secGarof fe &irqedransger $oupldgbear i ng menber for receiving an
i nput force; a sensor circuit for converting the input

oS et et e s Pk Oy B e s e
to @pplhydreilif prsee arick @tthe lend dearipgmné¢nbat. [Iya martavnlsrﬂmfrf¢mg form, the

to the | oad bearing nenber as the input force;

wher ei n,
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the applied force and the input force are not

co-linear. According to a closely related aspect, the
w@r@3mame0é nventi on provides an el ectroni c stylBGI/AU2006/001066

conprising: an elongate body; a nib extending from one

end of the el ongate body; a I%ad bearing nenber for
hyfirxdie ppgsprg acPuhripnt the fnpyt &sce wapeeernl%lpr te the aaplied ffrep: Preferably, the
hy&ahY ahill hdd go“t Aot mdtlovt :ﬂiEzﬁ @rdef) tI@somhe %ﬂn&fdﬁ\ﬁentk rﬂt@lhs;&sdhy £0i@% a silicon

orce tr.an

oot QRSP e R By e B oS By Ces ey ¢ e
mepyjbgne &aﬂdhaathe prepdiest fonogactsiomthe yydtapmmde'aartherfgxxblle mebriree Optionally, the
hydrd 18 Vi diectyBARE loadRadBGehbdpUt foOrce; wherein during

use, the applied force and the input force are not

co-linear. Wth the use of a force transfer coupling,
In ¢de peérredmbodiments, the yircainrglisla p@ebrdvigtéwe bridge pienid edptiomily, the nib of the
elebiFdiR 's@lug Is % ﬁzgl ﬂo[t‘lt \Hﬁﬁxg R% r\lv1tp 9 %ulel cgrtrIdE@ex eﬂﬁn (h%lrntt{;el n(iilgcgward the load

is renoved epl ace. force transfer cou ng
begrg R B 1 B SR Sat B e gl oo th el
coupding erﬂagaablyf thé outguesignblfromShda@rtuitgy sappa g ead .(Vﬁﬁt&lﬂﬂfbginoﬁ heility.
Pre?érwl A Q‘g.htlﬁgﬁég CH‘EUIRL(Q}DP&%% oL Dgéﬁghﬁ‘teilpﬁﬂ?lﬁt board), the plane of

potentlal orce sens
thef&Bdring parliglio @h’@&&m@f‘*’é ixE the gomgaiRPel: or dropped in its

nib can break the sensor C|rCU|try mhlch neceSS|tates

]tt grecl{é ?o%re gﬁ@{&g ; nt(s: Olll,le 1 elnt rlnerm%e c]alé nﬁ%vr? tup 8%5? mlc%hs ralatf_ve to the elongate
bogy}. Hptignallygap @Plr?étr@oﬂmiuﬁ ) amaﬁlevemoeﬁNw(ew ng pmladpp‘ﬁfme@
emb&Hirfiddt, thk Butput fibklat I thPEiRiRY fuBfbrifa@hdwriilEre @B MeilityS 2

doubl e bowed section that bows outward y when axially

conpressed by the applied force. In a particularly

pr efles this¢laspest thy presprs inventioh tyevides nigrepreentoessseably agrasisioge of

theamgwﬁg sections at its md point such that the

i np rce is ndi cu the pl.ied force.

Pr efaté?aﬂ g‘f"?“g ‘P‘Fﬁ&’ ‘&gbdy e F?’(ﬁ‘ﬁh %itee &o gegexmgtan {BHiioges to be sensed,
thetlénd béagagindydar ieing binedringinstitls drmn@tqf ke el fagai nst | at er al

di splagesmat in order to stiffen the other bowed

section. .In so enbodi nents, the bowed sections have

an PR EEOE PR R g o Gt o BBt act

fri cireuty fovicbdvettihgea tugpa df ilhesifidtibigle e 3Eedd ba el pliokedeteatbratita h range of

ouéﬁ&@@ﬁ a{,vﬁgrem Optionally, the | oad bearing nmenber a
foun protrusion for contacting the bowed section of

t he ﬂreellheénafl?nalﬁ‘@* sersedtly s phetprdetycter wipsevid moLeREY  the load hparing
mefnBérGethin tR hsdsRp sueh thitlthed@tptSigil Ryl tha titchiGy B liRIFRRE of theihput force.

uses the applied force to create hydraulic pressure

acting on the | oad bearing nenber. In a particularly

pr efAspPardiee 1 o plaelyrdeitsyeheet ihe reespnt sentioneproyidessanslgettoni s comprising:

t he ah Bipathte beyce i s perpendlcular to the applied force.

Preferabl t.he h | has | ow vi scosity and

IOM/§%earM?1P@g§n ?ﬁoggﬂ% gYnents the hydraulic

f | uiadoad Seagingsindniberomp vy mmﬂt%é foelueatplngatetbh@ foryrebeiaink proingfuk forcg caused
by b&m@mu@ infbele lofll Rarfng HEkML beinghasdd@BRst tRAidkdiBh bhedGhd B

a f exi bl e nenbrane such that the applied force

act§ & hydraulic fluid via the flexible menbrane.

Opt iaphetd-Hapsctot foesehsprtievelbs ofilvintinatich feoat the lightrsewgtet andon t he

l anua&g,l’ ﬂ)&gnvgﬁﬂg)@lran e lof‘ilhﬁl‘ﬁ%oxplre\?eis%grﬁeﬁg %@Bﬁb@d &Fe@tglsinto arange of

t he C|rCU|try s a plezore3|st|ve ge circuit.
UeRtERATar Iyt he nib of the electronic stylus is a bal

POi nife ilvniitatictgeval donsed tyhthemphbtoHietbeadi varidwithaolnoliG the load bearing

AR PRI NPk s LA TR TR e

transn1ts the applied force to the hydraulic
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coupling. Preferably, the output signal fromthe

circuitry support a hand witing recognition facility.
woe@7mtmbd y the circuitry is an integrated cireci/AuLdo&po1066

nounted on a PCB (printed C|h%cuit board) t he pl ane of

the PCB being parallel to t | ongi i nal axis_of

el OTRPSEROMSEF PreessE S einsdina e 'rest‘ ‘ée FHY0 BELPE ?Pg&% and
photdEetbet isdancomplee tharpihd delich@Qequiraprennef ap@k@tlecus ctystalt ke full force ,
deﬂ&h&mﬂ%}e%bqpxgﬁ{nve@&élp RAhd txlmtchlg i arb@éét.refs&rve Sontpdndnd f¥bds &fbe high

maxi mum of wtons. In-a particularly preferred
GUOWVPPéh‘FakaQEhe out put signal fromthe circuitry

support a hand witing recognition facility. In a

t hi Irrgfergbslg ﬁl% ?T%}%t |sqo%ch gs%ﬁcigﬂg thle Q&ﬁgﬁ%i}oxo ﬁurfﬁflé? }{é Q ?e%st ga:{)cg b ?oad bearing

memmwmferwm@whytomwr@dnquwet th ghe h@tﬁ@g ﬂ‘gh tiﬂ%t thelqgg E‘Taﬁﬁl%‘@ef‘%ﬁ” moves
bet\ﬁeﬁﬁh@ lighb&E: dn@thDho®aRGast, Id dtextleOnéeleri2e &fnh,ﬁ:@ lmﬂmbaﬁhﬁg member has an

apergn'el "Erg?ﬁ?’ W 818 g%h?ggz}l Jt’1]1e L%’J% stg)grag %a{‘l q u}ngng A thg ];léo‘te n(%teﬁto P!I Vpeﬁurg ge%mg
positifriedippiwean thokehf sonne L plpogtﬂetestwt P, of lpad et irierpsy’s frayel within
the &Q{iﬁée i 4 Iﬁgwﬁarfy%ﬁ@a%re@fonﬁ e Gl %ﬁu&g%ntb@lﬁhéiecﬁﬁﬂl&@&u@ythe spring

o PR AP T UGS b B b engh n e
direghoo diragke tviglgt the hapsing o shewperthre nOptenatin, tthqﬁvertums 4ligrapd with the light source
and 91@ Qﬁdt&&temﬁ thWinblh IefcelidBe Bﬁﬁﬁiﬂ‘@m@ Wednd 1BAbedrl € meP ully
gnal froméemrcwtr% nlc?tlve of the input
obsu (g ieHRolY e plgtozetert é‘élr’%/ﬂl? B {o8G *4&Bect, the
present invention provides an electronic stylus

Corf@Jn énteﬁt@, mﬁﬁgh@to%g@t %Eﬁoﬁx?m@enmb&m%t ﬁmtmartnwanw Basa

dy; bearin
mar%wfﬂvs) OF90 AEEEE e i he i R B BERA B e Ir flgergpfc stylus is
a ball @ﬁhttwrh@g’ dewitedisiathr Y ceitdeatttndmp frbh éhe ibllgwatdnize Ibagldbearing member
n e &f

suc aq lthe ‘Q’B@P;p d’eta&%ﬁlgﬁnopthé?ggne?gxg%ﬁ%%th&%}?%lﬁ%e?&El%egl% o

sen3| ng levels of illumnation fromthe l'i ght source;

an dTpr;iﬂ[yg:tué foFcy s is @@iﬁ‘gﬁéd tb Eb@sea n{aaiﬁgﬁ f(ﬁée df b Nenaomsadippr. 500 g).
oSt BRI oD oA 8L AL L LI
rGCdgpnthntfecﬂphoto det ector varies with novenent of the Ioad

bearing menber within the elongate such that the

out put romthe ci rcui ve of the
o o e S5 ot S G o b o Sk i o !

I obulbtd Helrig mamprr &z eqidig ag inpytdorergmbeensed; nst al | i ng an
LED,;iaRdy RPQnfs e iR Gty forl:esmtb %&tﬂﬁpﬁ%ﬂ QattichiRR L ﬁn@ﬁput force;

A

delicate requirenents of -electric cr

£l Rpene bBeT BT FORmOfT CEHE e At ek o gy b eter n
oute ectidndortra@kieihgmcipplgd tantaet fpteamda collgisible isardondformiomanthe outer section to
mol 388l &)ere%e&!ecg@n@ ﬂmmta@t B E%eks Dheakage.

erab t he t source 1s fixed to the housing

for |IIum nating at | east part of the |oad bearing

e ﬁh&ibrdm@ltcﬁf ois@iptelated hspet, e piendatemtivh provids anelemmb@dstylas comprising:

the e?olﬁgétt{}% J?uch that the | oad bearing nenber noves

t ween ht source and the photo-detector. In a
fur ¢ pib pxtgpdiag 8‘?’?@&6%?%6 clopgatepeflyernBear i ng menmber has an

a load bearing member mounted to the elongate body for receiving an input force caused by contact

on the nib;

circuitry for converting the input force into an output signal indicative of the input force;

a coupling having an inner section for transmitting the input force to the load bearing member, an
outer section for receiving the contact force on the nib and a collapsible section for allowing the outer section

to move relative to the inner section when the contact force exceeds a threshold.
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aperture through which light fromthe |ight source can

illumnate the photo-detector, the aperture being
w@oaniwned between the |ight source and the PCT/AU2006/001066

phot o-detector at part of the |oad bearing nenber's

travel within the housing. IHa particularly preferred

form the | oad bearing nenber is biased with a spring,

t he I&E}[ﬂgrhg:olﬁ!@éﬁ%l@&ctﬁn %%éeﬂ the 618 Qﬁt@éﬁm@é@h’s@} will Qllc;vJs] @ta’uc and dynamic
mforc is to sense, divided by

[
conf3gh bﬂan% Upfp amﬁf‘éetarfnfnéi g{e&}ﬁfd& SRR i BT HEvh }P@ds that
exopdd thelireshplé Irégaindiess oOplickhentbdylaye, statidye siapiclodds,wdll $isplaforog fhe duter section
iR i
er fully obscures the light source fromthe
phot o- detect or when the input force is zero.

Co n\f’? Ira% ttjhé/ 60%1 nglle séc hassao&éfo&?abfe Egg@tuj’eEB sonl'lpen?og%ents the

enbo ear| has a naxi nu
defprmglie %truefﬁre iﬁwle%ﬂe% vt °ﬁn“t°h@f°h pagsyrfhreshplds dméne preferred
em&iﬂhﬁbﬂﬂ {Ne B¢ Srmatld beudhirdis @ feribdvE stﬁks@ﬁtéﬂdgl@ b&wéeh Yh iSeris@tich and the outer

secp 011t suchgh ﬁllg tru slbt gvhentg %’Mnt%crt] for Gce e:hce Ltjif Elelr CO, lémg ucklnﬁglﬁ%is Optionally,

rom oad bear
thesipttarg m@medtth the dirsoisiniofiye Gogtacs fadestimertira sl p@ﬂb@étwldlm a Jojwgrghreshold.
Tn SR EmBoligie ) the Qb forkfle HREhE LGB Qﬁﬁé&ﬁy R0 1B QontblefXorce exceeds a

thr?%xﬁﬁi %T lr%/bgfr @g Seé Y r ﬁe\ig\lmseng%gars e g\%r[f? Qg?ttmggs@ sv.&Sa(t:e(s) P%setgagamst eachother
by peesititncméngbet, yuch thgfileslireurfentxtdh retetive jo ebdhothenif theinpus fogqq atceeds the

th:ésﬁ&mréaﬂﬁ b¥ fn’%&dd'b&{}vyen%ﬁé @Wfac@s W}Qm‘éﬁl&ﬂy‘ p{b&n@@ﬁ% e bdsAbht member
resen

fa i nvent
is aﬁF‘&W 6‘%‘%’ %ghg%?‘&"é a@%ﬁ‘?%rtw g%"?@??ﬁ?‘ilthgé"ﬁlﬁff?vﬁyﬁ g‘ Flﬁ’asb‘fa"es the slip
surfag béimpginatisiheativé ortherdeegionaf by impm forcgout f orce to be

sensed; circuitry for converting the input force into

an out put signal indicative of the input force;

c ou Pt & BRGOHa PrRGerrah for thercoupling: it biped agping thelqadheprine ﬁ’gmle%eTypwaﬂy,
thid U ikl befvodn®a NeOrtohdard 0.0 adwlmatppick. Ngrdoey. In die &blio@iments, the nib of the

ele%ﬁ;% Istglﬂs 1%) ? Ball g?&&l’r}{m@ b efﬂh ?t?l&“la!r g]g %ﬁiﬁée%gt =ndIn8 G5 th%% tc%vard the load

sect |
beagipg merphst sieh thas the epupling iy arﬁﬂ@?ha@%@m that ﬁ\m@hthf wé Of:tbmaa%%ge oppositcthe
nibf or ce exceeds a threshold. According to a closely
rel ated aspect, the present invention provides an
el ectronic stylus conprising: an elongate body; a nib
ext dpritaty terforpn sorser ivqenfigyfed tolvensed warganeiotsoefy?; Negtods (agprox. 500 g).
Prof@¢, 1RAGH bGnd TBHET cal RS 100miches Sheeeakachady for
recei ving an 1 nput force caused by contact on the nib;
circuitry for converting the input force into an
out put pagticgiariy prafond{l erattorliventghe duipat signgd drom fhe cigwitry gupport a hand writing
recG@itidh BBgkyhavi ng an inner section for transmtting the
input force to the | oad bearing nmenber, an outer
section for receiving the contact force on the nib and
a col |l apsible section for allowi ng the outer section
L0 TRYEnt e fesd:Pinlcifonl, AL STGES blB: OGN, birfRAT aCt
force exceeds a threshold. | Inserting a collapsible
sect?lHi"Bet ween t he n|b and the force sensor wl |
al | awsd Béaditig rﬁenﬁadoldgceﬂm'g &n ifnfoe tobe beagds up to a

pre r Ld to . be tran )
D enggéruﬂy%'l&%&@g tﬁémlet %rca %to akup]ﬁ 4 e%&l?aﬁve & Ee}l?ht Seps
r egarceHplagsforfansypiféin lmwh@ve@ﬂ@1@#3ﬁ¢@g@mm§h@@k | oads,
Wi | la cohpFirbibe fetie® cbiltfnithilQint 8GE Inthx&d Bftwdeh e ﬁ@@@g 40 GhelcBupling to
resﬁ}c:!e tLeaJB Sﬁ?fo‘r:cg %e oatd %gan%lgn nqgngbﬁrs ﬁ%lcl:s% shoc Emdm f;llla coy p r C e at

sensor remal ns

According to a closely related aspect, the present invention provides an electronic stylus comprising:
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Preferably, the coll apsible section has a defornmable
structure. In sone enbodi ments, the deformabl e
wareaotwre deforns plastically when the cont aceCT/anz®6/001066
exceeds a threshold. In one.preferred enbodi nent, the
def or ggg{ i;ructure s a sé ies of struts extending
t ot i nner section and the outer section such
thaatm‘tq’ﬁ@n@ltgr%nb@él@fféemﬂebddba{lﬂbnt act force exceeds

t hed 16adGenibs NasheiGiikled fd@leleﬁﬁéj& bo@t)ﬂ r&@ﬁink ¥n mﬁuh@rc@ EJubgd%y contact
on 2 inclined to the direction of the contact force in
5ftter to pronote buckling at a |lower threshold. In
ot rrapuiterfrrdivesting e inply forgg @ftommalpiteiged indicdtive of tigddpor fome;
el asbighad éoymvmeang th@mﬁ@ f&c@gme‘ 195&%@%@9&@

threshol d, Pref %1 def ormabl @ structure has a

D OB (O Ot e R e e pgtong and e coupling
restrisabriopun rce ythedoaddedring merbbern@ndodby, sheol dadibdrathe bhrpligl | p

surfaces slide relative to each other if the input

force exceeds the threshold created by friction

between the slip surfaces. In a particularly preferred

f orAnjilataint@or“ghedr hchﬂtétﬁngnﬁl’mGS‘ a iof-NaWtothiafifid whoSd v@edsRy increases with rate

of slfeérg QI el IXW Eﬂe%rtrgéjm?;lgag}éﬂgﬁ tI) e a?{'e&%n ﬁlnll e}%% Exh ﬁ}nd behaves as a liquid.

respective E aces,
Abowafeb%eab@rerﬁgct%meﬁre@e vaéic p prdomingteg 4ng the iﬂwébqha@ﬁaswfsohd
t he |nput force. In a particularly preferred form the

co | d a8 |nst t er. ...
ookt o TR Eoa B B 18 0GR bE RO RITGY psnine
dﬂatmé Welé)ﬁag bi avm@zmm elep@pyfhat qopplesdhemibepribo Brarssmses., Thetddatant fluid
can Bl cbntzﬁlfed tnhﬁa&'f&@x&cf UM Lokl nldSibhe. Buld nbrn{apdp%udﬂrof fub ﬂ'ﬂ the dilatant

TR T
transgndfigd Frpm the rastridgedethafolva biner. Kl atdimerzing inipslsoaceyrs, tha dilaantifluid
effecﬁffelyt KRG I‘é{pbﬂ'% ﬂ%ﬂ]&@%ﬁeﬁ@a& ?@v&h& mozyﬁén@@'ltﬂeXartrfdQ@and thereby

. trce sensor is configured to sense a nmaxi num force of
PR R S RS S pr ox. 500 g). Preferaby, the |oad bearing
menber can nove up to 100 mcrons relative to the

ho Wf&]ﬁﬂy Jh@co@npf?:?s'i'btlé rgsléllvéiF J)ﬁéﬂg%{n?ﬁtg& ﬁlﬁf{{%&s’m&w@@e@ﬁ the fogcﬁbeamng

ut sign romthe CIrCUItr uppo a hand
mem&ﬁf. {3 q thgro Fg‘E%ﬁ]i‘ﬁ“f'%%‘Iﬁ’“tff%‘&? if pqt gppligdnang thejcqmpnsesgilpesservopr gempresses to
allowpthe®epling tortirextty Br(gﬁlge[ﬁ{emaki d&ﬁng’inefnibéx(}ﬁth&@féﬁ@ ﬁppﬁiSﬁeﬂTct’ﬂﬂ;é input force.
Mﬂxjeﬁllr&qmmathp& l'e fhie r@sexlv !Plg se@&@d’ th H’xg hﬁlﬂ? gup%m(ﬁ, and the

receiving an i1 npu OTCG e sense
couplingtipsed 41y frpra thP Apysiee P@%a@@m: thereap %ﬁtweewpwplsig gtnidpad bearing member
wher thelinga fokcd & nofapplize PrefRrably, O cERitry @ pRd@bdisie li*@g'e circuit. However, the

cucu?{fg%@ﬁmlgo L0 gapS(nghvle g ﬁj&uctfvo Fog::c% sengmt crllrcml Qn ano{?\er oHtlongthe circuitry may

npr essi reservolr con
be anypficel SFve Serh‘rouu Ia ﬁ@b‘?’w@&ﬁﬁ’e&’%@ﬁ lopdleeating msinbey h@m@rqtzh@on with round

end ﬁﬂéﬂ@gbxﬁ@t Wich tlileéﬁﬂhh@ tIn tddher ﬂ?@éﬁed forh, R cBL@ln‘ig}ﬁs d 988hr protrusion

ear oadi n,
e STy TR Tapeh PG P BE 47 U Par P sy B pondpp g of e
protrpﬁ@@mtthel lopd bepripgynengren widdesompreseible obarariof diktayt flugl is positioned

betw@é%ﬁﬁérhb\%ing gndaﬁk fﬁhéén gaatp@mmagw vpreﬁ:rrgd Brof Ak ﬁg%??%ﬁflésg%gsg Bor the

| oad b
°“°“%F8utH? r@&““f‘i “5 ﬂégeeﬂf%?fa%ﬂ @%%Wdfba?m% @&f&?%?%dsaﬁouﬁ A recess for
engafiog becogiling eltefbrybly, drtcamrressibie telvevoftihis;an ednnigd shipe yndfiQpositioned around
the op&hhY ?Jthé IQCsttaﬂ@ar&ﬂ@{ﬁL anQzﬁ ?x%trﬁsmh Rofdlthe gr?g@ Ufth oglﬁﬁé
Indicative of the input force; a coup |ng
transmtting the input force to the |oad bearlng
e Moepayticelirty, preferred form, the coupling is biased against the load bearing member. Typically,

this bias is between 0.1 Newtons and 0.2 Newtons (approx. 10g -20g). In some embodiments, the nib of the
electronic stylus is a ball point writing nib with a tubular ink cartridge extending from the nib toward the load
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a conpressible reservoir containing dilatant fluid
mount ed bet ween the housing and the coupling to
WO e@un1wdo t he i nput force to the | oad beari ng PENAEL006/001066
caused by shock loading to t% coupling A di | at ant
P]O

hear thjckeni n onian flu

bealR ety gt b orter B bt Pro i G Amad e Afhiges Gpfpsie e
nibshear rate the particles are able to slide past each

other and the fluid behaves as a liquid. Above a

critical rate frjictjon between the partic

pr e GiEHa %g’rcé FRISOY 1§ QOHERUFL° Fratraresimye %¥°‘3§5? Nﬁl‘ml‘t’éappmx 500 g).
Preforaley thiatoad i@artng neabxs can nghaegpge 1 fomaervs relatingiol ks dousishiock

| oadi ng), an additional stop containing a dilatant

fluid can be inserted between the el enent that couples

t hel#ipprtigurly preforeshepBodines B outmh gieng] froa theiroyiiry §uppogt g fanggrriting
recagfifidnathailed i n a sack fornmed froma flexible nenbrane.

Duri ng nor mal operation of the pen the dilatant fluid

sack acts as a liquid and defornms in response to
BREFVERRIPHON e TREPRAMIYES al | owi ng nornal forces to
Emtbﬁmteﬁta RS fHe iR Ekich AN b e CICEbd A Bwdy Coft RBnplOblE WHE REF@Ence to the
accaner adm%na leﬂnpulse occurs, the dilatant fluid

I??ém¥|veF§ rdéns in response to the high shear
F@mﬁtéwWﬂheveﬁwa@cﬁnM§nhmt of the cartridge and thereby
Rgggpgﬁﬁgdgmm&hﬁngprce sensor. Preferably, the
Fi ressi bl e eserv0|r of dilatant fluid naintains a
1@5 gBB%t%EeﬁmW’%mfﬂgu beari ng menber and the coupling
Figwheshowitbe hirppdstingdine eymbels not appli ed, and the

F%&@§ﬁ£@§§¢§%ﬁ“m%§§£N0Ir conpresses to allow the

ing to engage the | oad bearing nenber
Fgﬁf%ﬁmgs%?%%ﬂynggﬁpl%@P"%ﬁ“ﬁ? the input force. In a
FigifreiT $hbrey thgaoetingsus lngfobtagprodpre conpressi bl e reservoir is
Flgﬁeﬂm@ﬂlé lgtetéaﬁnmﬁalem@% & &fb il |9, and the
coupling 1s bl ased rom-t ou5|ng to maintain
Figgrdshg ey P REdsyotthe coupllng and | oad bearing nember
Figuth Ershévra tighpdits efphfit@edise ihboayd pbéledwitHisebekmbdiyg bittikiex;
. Clr.C [ e ve Rridge circuit. However,
Flglﬁ'%[l s%\%s é%llxbtaﬁd QCVQtJiO éptﬁef ﬁcéh ﬁetbcji byaug% acitative or
Figyro ubevsie Pﬁretre@é’yg énsttngfpetlﬁr@uneﬁo a Wmaﬁétaner opti on,
Flgl%rhﬁ” lﬁt L6Mi &d’syseé‘tﬁgth?ﬁglﬂﬁe&m i cal df gr ce senso:rb I nha
urt.her, pr ree or earlng nenber has a
Flg“ﬁe ot rlﬂ%?og[h vvl%tnhb Lerny [T%ers °° ‘6er°9%n B3genent with the
Fig ¢4k baitgm amctmtaqnépm payypective withdheffigldpof ifuiydnatiemand fiokdpfhigw of the
wm@rﬁﬁ@&ﬂgMngﬁgﬂéy§MQa ext endi ng centraIIy froma flange

t hat . t he distal d,of t r.ot.r S|on e es the
Fieph b B AL oh P S P8 e U B 2 By B RERRn
Figwre Hoem explotdd pdnpeativngf the s chbponengs er voi r of di | at ant
Flgtréwlgaioéﬁnta&&ttrbs@%%nh% Wegn the housing and the

icularly preferred for t he housi ng
Flgla%?% g%%aﬁepwee@e TP sepiom OE‘?? ©oPETey ovet B GURESEPEnd of
Figtrh & ipaockplotsd paspéationmaf thh epticoasknblgar i ng nmenber ext ends
Flg&}é ﬂHgan ﬁal&dgggerrs%gcﬁéesofthgrt‘om%g a9LQg.de coupling.

Pr ef er ab he conpressi ble reservoir has an annul ar
Flg‘gﬁ%lﬁéana’a’iﬂocte% P B ek sPBH G Whyesig g el el
Fig DER @ p&tialif cbcvhelaBpdctie ot eidlvliak cafifdgd dnbing fhe hfb@Ad dflR currently

the couplin In a particul arl referred
mﬂ{e@mgggﬁﬁgcoupllnp |sgb|ased ggalnst theylgad beari ng
Figyyetioet partiplpsrseestivep! the prcknets) ferse serporpattigamin R9B1 Newt ons
Fig@&1gh iOa Bnéﬁﬁc!‘iﬁa@&&ss (RER0OMe forcEBEnsol 508 )mainl FUBSEYWR in Fi ig 15;
| ectronic stylus is a

Flglgenﬁols anexétl?d%%eripem eogtbﬁcwafsﬁmb Ytubul ar ink cartridge

Fl%&%@h@l‘tl@g“@mm af e pevi USBrapdweawdr €¢iles; | oadbear i ng nmenber
such that the coupling is a detachable boot that fits
over the end of the cartridge opposite the nib.
Typically, the force sensor is configured to sense a
maxi mum force of 5 Newtons (approx. 500 g). Preferaby,
the Ioad bearlng nenber can nove up to 100 m crons

o, . .
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In a particularly preferred enbodi nent, the out put
signal fromthe circuitry support a hand witing

wo e@wagmedd on facility. BRI EF DESCRI PTI ON OF THECT/AU2006/001066
DRAW NGS Enbodi ments of the | nvention will now be

descr.i bed. f exanp ference to the
Fiee B o PR T \%ﬁlﬂeﬂb"}/‘lﬁ%ﬁp’& 6% hons ¢ he
Figis¢ 27804 aprsialdéngiudielrpiseteaion effhe IRILEDsendthsrowsnokdingy mhol

F 1g1h’cm8tls eﬁ%ﬁ: !race &iﬂgl&@op?lcssdbj%éﬁt a@ke'fbﬁ o§t‘ﬁé¢l9!:arti’l t cells;
bit  ordering in a synbol; Figure 5

shows
Flg‘g‘h%vb% %detelﬁﬁ‘t‘%‘{fltpeéqnf bits set; Figure 6 shows a t ag
Figug¢ 30Upe siddRvatin efihehidland thafpld of piew of thé gticabsedsoghows t he

; t. R e groups; Figure 8 shows the
Fg‘&%}eﬁ% @éd Helr#)&q %%th%ﬁ%s A B C &gD within a tag;

Figyrs Huit %loglwmosasee@a@%md Wil epen inserislr e 10 shows a
Flgttrél’g ieddhdniatic rer@itativisradifateaeniad agladiar s | abel | ed with

F1gurT 3:,4 i§ z? el o%re}%r%sgxgatlgn éf altcrq)ﬂg éing m!kgé'lr&lgge]a&d é)rcgggi ni b and

evatl on user gure shows
Figyr¢yd lfare%ﬁhqﬁ@memgﬂeraahels@fra t@tloaéms iplo Pastsifieciitie # pep &ith prejpining cavity for the
pmmmd@hﬂg surface Figure 13 is a lateral cross sectlon
m and ni.b end

F1g15%3¥6t01? aﬁChemétlcs ppées%:r}tavlgiiglg% Ta%?t}:'%)le-bﬁw ngl%lz_l Qe éfrzf%sensor cou%hng,t om
Figwhdf Arig @cmthomrtspmﬂtiopdraélpb@w fpese wingon cqubléngf i el ds of

Flguré b1 Y] ml@?{l@ EE‘élanlt oeihsihﬁfaum 66 Rhsod Ja@phagmsm m\mgnmw
(0] e ou

rise APt vebe kanrd i e L BuRBe e gpnine
Figie\3PAGS a mére dqtedled skéehopd the hﬁd&uhscommem&@d@dcmdgpwm fpwe sensor;

Figf 39BNE: 2813n Qmmqrahghne kb gwmﬂgms a | ongi t udi nal
cross section of the ure

Figyroiigh ¢ GAmH] eirpye” BT acf%oné%ﬂﬁ“ﬁ B oo

sensat dovetry; of the pen; Figure 19 is an expl oded
F 1g\9§c{ lsip§s%%ém\£§c Sggtloﬁ Q&V Qﬂ% %ll%ﬁ)h%? o%k%r mgdngﬁg\%thg\g tﬂe%p%all bearing;

ersp ective o rce sensor assenbl Y,
Flgtrt? ¥ ?esc@mfﬂﬁ S§°“§ﬁ“§‘& pi e persp@deicgionaroithe ink
Fig@adKis 4 ﬁmaﬁm@loaﬂdw oif the pRRGGEGEME chip dEéatlon pofike; Fig 22

Fig1i1r€°' 44a1s ep sgﬂetn{af’ié e%og & g&, I tﬁﬁ]eetgrcgs%ﬁs&ﬁg&% lor\é Gur? gen&r V\%nh Hy%lrauhc coupling;

€ eng e curre
Flgurw%& 1&4 nﬂ@t@f fepRd fgaﬁ variugltifae fOFqngw@mzlsseu(fgp)éo tbmafm%le
Flg@@m&& emtscu@ s@bmitb @acmezkeazg Sidn}fuﬁrﬁ&ﬁanﬁsﬁlﬂ oD the Bylirduf}otiing)

Figlf Z%'t: are sc%ema 1C sec’uo %égtu di Iup mecfna%s%g gs%%%e{x_iocp eorrflbrt he

sen S or an
Flgurs48aﬂscbwpr1m§@®n piev sﬁbq;qucwnsef withtpestop alpfa@?ﬁre% Ir#renced to the back

surface of the sensor chip;

Figure 49 is a more detailed section view of the force sensor with its stop surface directly referenced to the
back surface of the sensor chip;

Figure 50 is schematic section view of a stop surface arrangement for the force input mechanism of the
hydraulic coupling;

Figure 51 is pen cartridge with collapsible element in an un-collapsed state;

Figure 52 is pen cartridge with collapsible element in a collapsed state;

Figure 53 is a stick friction collapsible element in un-collapsed state;

Figure 54 is a stick friction collapsible element in collapsed state;

Figure 55 is a sectioned perspective view of a stick friction collapsible element in an un-collapsed state;
Figure 56A is a plan view of an optical force sensor;

Figure 56B is an elevation of an optical force sensor;

Figure 57 is a high-level block diagram of the operation of the optical force sensor;

Figure 38 is a schematic section of a dilatant fluid o-ring to prevent impulse damage to force sensor;
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Figure 26 is a circuit diagramof the pen USB and

power CCT's; Figure 27A is a partial |ongitudinal cross
waewrioowoof the nib and barrel nol ding; Fi gur ePC/BU2®6/@01066

parti al Iongitudi nal cross igcti on of the IR LED s and

t he barrel f 1t h .
Figust ‘%"‘p?‘?e&’é“°af’8‘]“8‘tsé‘g‘f’m%b°gk"éf”c"ﬁ R gf?%@"f:%?ﬂ%ﬂ}%&ﬁ%&kﬂ O-ring;

Figued @Us €18 diagraraofheghen ddcgardsi on of the lens; Figure 30
FlgdreSGIQho%J tﬁ@echﬁlgﬁ AalcQRebn c%h&sﬁ:’rﬁle Qé?quncI tﬁ]‘,epofdl el d of view

E |ca sensor ; ure “2’ an expl oded
Flg%f‘éﬁ%«‘p@é@ $haw e virioRs GomppneTH ‘5[%@”5%‘3‘? fcasqﬂiyﬁ@ t udi nal
Figied 639Sa t9aah pedvpectife df the mpia @CBMwith tht Bletpe@inantenseshible esmokddgur e
FlgL§§64|1§%Wegggmto'f&1§&%m>§§ent ation of the force sensor

schematic representation of a
Figyrop-it @t@a«?lﬁgerﬁpmve@éfhe Phagriancling srtilastemegrtadi®p: Figure 35
Flgdre%sa 1§£ﬂaﬁwﬁ¢ee>f heRSSEBabLY 1i09d fiok td chaefs thadish; ng i nk

F1gurea g6 is angglarﬁel:’cli partlg p%spectlve g%lg oip{xcg %s%ei:m%i'l‘?fnsgat%avéhg Mlaisg I;nonglg'

-1"oa
Flgmﬁﬁes:ehﬁ’ﬁm pmec@fe <étba Gudsisensas e orbiligitialgitadled i fhe ghassis molding;

F1g1fr@m(i§ a %QMﬁ)ﬂ)drdﬁvaeFdf the Foce 3&1&1@ aﬁse&bl?r(ﬁﬁﬁﬂ&tiﬂ ﬂie chassis moldlng,
r.esent

Flgl}l_iéf Js eéboﬁ om grﬁpgctlge c1f glﬁ g&lttteﬁ nxgﬁm It(gH Cé: %n Bh&ssm oldcl:ng;
Figrof90ea iotiers parspectivesif i ghasshmv#ﬂmgrwﬂﬁlﬂg bass Mdeh@qshcbarB 8 is

Flgé&hﬁﬂ'%d' 76B b€ Qt[lﬁge@ Riradl Ré?%e&itfes @waﬁlgttlﬁ 1@ 5thR4Bn the chassis molding being
raulic force sensor coupling;

c%n%{ gl{r at| o
Swagqds ge det ail ed sketch of the hydraulic
FigwoTips 4 lwgodm ﬁdrspemw df e poduct Inhetigig dind t¢ hebabondénsensor ;

F1g1§é ’@qg §1 eﬁl ed p%rtl@i p§1§1§et:tiv9 Gft}{é M&lﬁkge&mg ki bd tﬁEech:?égs molglgg,
gure IS a schemat|c_section view of

F
F‘g‘trﬁ@ 1? mmmfl@roé @e %pg mﬂﬁngdnﬁm% preerted QYRR hANEMmPIRES det ai |
Figod 74tifvepetspacte of terep hssentblyrtieing glacefFbigtlie 16b dolding;S a

F1gt§g%qm%§9an§o%ﬁ:\te 'mg]rclr okv@é’yhafég fﬁ% §@+ 'a;gg native force senor

aring; Figure 42 is
Figyge Whedieraucof de er@r%tﬂnabﬁtaéw%t%le Blpgioothgpad@e-sensor chi p
deflection profile; Figure 43 is a schematic section
%lﬁ sure sensor chip deflection profile;
DE beEfkﬁg?ﬁéﬁzchenatlc section view of the force
As cﬁws@rab%uth?gnvmt@g is (fielb sutedfargpeopRiationdnidie AspignegisNetage system. In light

of tia§) the kdvﬂﬂon Hak 320 &sc‘h@ecﬂ a® a @on@b&ht 004 vr5RBIREafQFBRcMRI HbkSever, it will

be rﬁdﬁa}pg %%Ehatt Qg%%rtc gﬁ)glave ) hbr? dert 9 htc I?llg% 1%1%1{?%1)[ &1&&9611 fields.

Accordipelly, theenedsemhingantionfigyot mﬁ@tﬁmwag@%@@pl ing;, Fi gur es
47A to 47C are scheyitpsGERRFACR comws of | nput
nechanlsns using a wel ded nmenbrane; Figure 48 is
INTROGECHNi ¢ section view of the force sensor with a stop

Thiswetfon dedinetiasatitd opdingised omicetreg sysee (Baclbedin cd-prodingrpplichieon

Do%@t%olﬁl’sq mlﬂ 1as %&l% En%nydb? thk: §thé} cfgpsrrﬁ'erglﬁg@dokﬁ@né ﬁ§5d| agcﬂle)\ﬂ) e

force sensor with its St op surface direct
othqrgipeRagsiye sifaged WihBeREIEY @gonfunetion gth Neferes sepsingdeyiges g‘escnbed below).
Wher ifteib@ind Qith NS otddisa fase e Netoage sehdny deficegerBta@pa dipiraf iplc gream
wh1g1{ ﬁ&%?gﬁﬁ]ﬁle {d 1tytolﬁﬁe %915& ?eéio pe%ttwﬂg %ﬂ'fhé gg}ls@xlg éita\nc% is movmg, and the
raul i C COU |ng I'S peéen cartri
abs@w paipfiths sesiag @Wéfhw fPei®n- col | apsed state;

SURFACE CODING

The Netpage surface coding consists of a dense planar tiling of tags. Each tag encodes its own location in the
plane. Each tag also encodes, in conjunction with adjacent tags, an identifier of the region containing the tag.
In the Netpage system, the region typically corresponds to the entire extent of the tagged surface, such as one

side of a sheet of paper.



10

15

20

25

30

35

Figure 52 is pen cartridge with collapsible elenment in

a col l apsed state; Figure 53 is a stick friction
waeolrapsdbl e el ement in un-col |l apsed state; FiBCr/auzme/001066

is a stick friction collapsihle elenent in collapsed

state; Figure 55 is a sectioned, perspectjve v of a_,
Eackfag S RePFEPSEE PHAP2HSS! WHipicompias tep E‘ﬁ%*p elprppnisy Thrfirgt lﬁ‘f"¥v %Fﬁé@%f“ isa

targeil Thrgets alibvgafagtoD6 Acdial ivanihar of/d @dedotrfas agipliove ik pdispectiee distortion
of th%g‘%é‘g‘?ei infg Ll eg U s gggx% I&rﬁl o@ m.ei¥ 9515(9&109 fEa@HnanB&dt Qtﬁj)deg tﬁé &aﬁle ofa

L ure I's a high-Tevel block diagram of
blthyptepraiem@ﬁr engehe opti caI for ce sensor; Figure 58 i s a
The%@ttbﬁi’lﬁiebr@se&@ﬁixllt&rdodéﬁ supfaddiil @tledWayfab ldlal]bvﬂxt foib&Igeqbifzd by an optical

nnag%sgﬁ%ﬁl a%cﬁg ul Sc%lagbagaﬁg@dcalgys%%r‘f % a?xgpo%/%gdd Jg%)lﬁge% élgnéarsmﬁared The

1 dn
pattgmn Gmwﬂmn@@w@wmam amprroeend ngrinfiaggd ki gure 60 s
TA@gﬁb@ﬁJﬁEdl agram of the pen el ect ronl cs; Figure 6 1

Flgﬁ:"%gé’l\]’et ?)%-ggtgrgf)%%?@@g%é Oﬂ{&eﬁ EO our b? 1? c1rcpes 205 1s at get The tag
200capiihe nrerdlpattpfn, hiah Suplldketefionk! fiomety stélnyéyslcalﬁvglu r e 63 is

Eacft s&lgxtatr%nr}gﬂ}é%q iy}'ﬁgol@fm tah@ IR Isﬁnbgﬁgpx’édeﬁtb fdubBits of information. Each

Id.r
B LU TN I AT RERN

mnés Sffxct i ve of the chassis nolding and el astomeric and

S EfstaboN FouPhaadrd6ts OB, ke of which th
ey ) B 3 A S 0y 8 ot v

Val‘%eé’f%?ﬁ b’égﬂ ’ﬁlpﬁfé‘?ﬂ'cﬁ)(ﬁrf‘% prgpsense ﬁ@‘ﬁéct ive of the optics
The m ro |2X6 acm 1s eclﬁedl?)e I%h a%r%%ter 8“ Al thﬁ S {ﬁg @Z AIt ha a nominal
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application-specific. For example, if the tagged surface is a sheet of paper, then the application which prints
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Thegpedded d@sa i encofadiis uphar Yoy &list 4 rrdep st partel SFaneﬁi%weﬁcs fding containing
the éMellie)l data B2Abd suffidient tdreien the Giitird datacTHa @tandipSgagereBaabrsthe data

ﬁ'o%reg‘gve%%%%r?en V. ecﬁ%%ms %a%ge@ser v‘)&: g‘r%?lé"n@ ﬁg%%%ﬁ}gﬁ{vg %}%ﬂ reMaVed Wout error.

As ghppim)Table g |2QO b date blwﬁﬁailrjxédgy é(élggts of dia CTi(hlpgk dapqdqlc@ﬁ%iéc} 1n the data
ﬁagél&%bfpandnghals @lo@@of%@gs arrddped vk bEs .dla&ra A RP6didESo @block whose
integeg ?ﬁ)o&cﬁaga 1:i 9 taﬁ rhconém?te gm?é{i bégp ét{g L {;lgck%heedgtg %%rer%ngeds into tags with
incregsing m gookdimatytwithin fHarsasiig ohpodrdinatencoded as a

A Y@ ﬁh@k@h@m& anfstgtmeee bme@meia afs a4 8la @E se,%aab 2B MR EE Ghessing
n i a or e asi c

s B B B e SO o B R 2040+ ncl ude

Dath efietbitrarynsizg &, enc@dediing a snpagock aondistang pf 4 costichon set fFB0CRAREged ina

&C%%te Tk%)é{@ 9f the super%ck §@h<§ob‘ed@xpgcﬂ:blocpa%1‘aao belofiys M al\égperblock whose
nten

rectory. lnfor

integ GPBF S t?@*é%ﬁ  religec kol tkes*é@w&g@n Wi i gpeploc he dota
is atigeisinto bludkawvith iv-ddindXx coecitnai with Bfedsf y cdefd@a2046,
The%ﬁég'b?m & r%)ilt&%%g)n tge ﬁﬁzfce ?)ﬁmgas n%} 1rﬁé§ Qg YHf ﬁft %’clugﬂné Ea?&aiw Mong the

n suit or exanp for encodi ng
edgespfthg etrtopetP@iSat i on whi ch mi ght appear on a busi ness
Thd?cﬁfadncom shiéartANDmEARLHHde More bl leRATIaING, nldieprEise fite
. t ol X ,encodi ng of two
infr | x d %&e &% 1‘% errgr'?igt@uo&éi%BP%E? g&Potrmn codewor ds and
si x vari abI e ( per -t v@)e 3: BiabeddedRR&bicoR| OnDN codewor ds.

Furt her npre, PEC Qllhhnrf s—-th &
:;,%gs}'l}?/%t ’(p

rectangu njt cell M R
page) but rSl']'gldvafl a p| 8’%@00 ewo jata

one uni { 1G] [l O the next. G d8es ﬁa%aa'tﬂ,e%é\(,e%ﬁucf&
cells to aplnthe irec ftpagerm ment
unit cel conpatl ble with PEFO’%W‘&‘%S a single tag
group copsisting of four tags: tyfiecdnagledbpidgoipd ai Ns
a singlel A codeword uni que to][, tag group but .
replicated four tinesiwthin the tag group, and four
uni que B| codewords. These cdrPthrevadieddBAusi ng five of
PECs si x bup ot ted—variabtecodewords T oup
al so cont SPrelegivgtk fixed C awawﬁﬂb‘g&’é\%’iﬁg?* g’

t hese cap De encoded ysing of ., PECS
vari abl e ?;“8"%1&7’2‘?‘8‘&& WO r%ore can %Lg enccgﬁfq’ dﬁ’smbr%%c ECs
two fixefygpdewords, andgehhe feaRENR9 five can be
encoded and Qre-rendered Intjo the Tag Format Structure

(TFS) suppkted to PEC) PEC inRORESofthebiotl daa0f 32
uni que bit__addresses per TES row.  The contents of the

unit cel | totabspect thig l30m t|. PEC al so inposes a |imt
of 384 or—the—wdth—ofthe—FFS. The contents of the
unit cell respect this limt Note that for a

CRYERDSS aint IGHERE 6 ResIoNIRe nunber of vari abl e

Iftf;@%gﬁ,h n%igﬁ‘edbﬂégsn hBrebiBenAs § MHRWPHSsultive m@eesnm@aksmt
encodi ng vi a | ookup tabl e tractabl e. %fg( t he

CWB‘O%IW\RBP"&“W éheéegf"ﬂ u"fJ“ets’ﬁ’B‘F“ée HeEpodst B3 ope q‘ifgé‘? Bl
—Note that since a Reed-Sol onon code is systenatic,
@k ckd R (4 edundancy data needs to appear in

m

(‘l
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the | ookup table. | MAG NG AND DECODI NG
CONSI DERATI ONSThe m ni rum i magi ng field of view

WO e@uiorgsoo t o guarant ee acqui sition of an entireCT/ay208801066
a dianeter of 3 9 - (i.e. ( 12 + 2)) J2s aIIovvingfo
r arbitrary alignment between the surface coding

Tn an, NG qoFoRmeR: Aty SR EIAEAN. 2 RS B g dbionSTRed Wl threondD: o validt

the dighbtbre Jin\4g Sfﬂi:he Effibrintetthd cnfirk dgr(aﬁlre\bmelw r@bveled Bymendingadpiltipledags, and
can 916 Y eeS\’/aIEiFtec? us alg %(?ﬁ?' np(%ﬁ&ﬁ%\é@ gnafngé kegl h’ﬁnfﬁg ﬁ&gggd in Hl[nfe 3581 in

ere rates, assumng an | mage
Netmparisghoe Spsios Sspurippmctiop gihesrosiafiopce s0-paflipg ppplicgpRgdcket No.

NPSQ@(ﬁJSe\VﬁgH ierkifly HoPERIRL infUifefapiticatio @littndpcifeotio. MPS1DBISE Nt

sagpl’l ng rates; dot pitch = 1600dpi, macrodot pitch =

9 dots, viewi ng distance = 30mm ni b-to-FOV separation
MIMEDARA | nage sensor size = 128 pixels Gven the
If thp Eretedet] dsanypecic VDG itteg the tdpeblgcrkrcmewdﬁdmmgw&ééumht Mgl Extensions

(Mlﬁlﬁﬂ&?a%%dué 18®rd R BW%WFreed, heGAt € Horhd&t, SMefipeRbdhieh& Mail
perspectlve transformfrgm E\I :]‘%1

B I R L ARG A Qe I R

2046 @dﬁw&ﬂ aN. tayE. Bardstéie riefeltibuagpscntee MefliEstansiop aivIME) -ditad Two: Media

Types 38‘%?{(5)1566 ﬂweﬁaﬁé? 1%%9%& %:ﬁ:d%es @he WM'E Q)ﬁsmts%@gﬁéﬁ&'i Ehllowed bya

, SO O tect errors on
bodlcRiodesdeiaestodsd aagva@afde-b@%h et é'ﬁn%pé‘?fﬁ‘}eé by Sttt pigngiiy ofhe body is
encotey asla@srable agth Wpé-kpetiff Rfcesfies fréeded By O16-EMNzAMIbFendibmib@at.

The%asw tf}glevei an f 9 regndJs rn%rg 0[1178 cﬁl(‘?ertg(? Rl'gag%%%u? R/w:cnﬁd l{;prcatmn

oCa rom O C a
RECGIRAL s en s My Bl @i P esuc AN GoieaicivpY BROWR Mot

RFC 248 /S8f&bel DoHGhd ME ﬁm@eerm@son,ge,ra&r ﬂmwksp‘&ahrdﬁ\ﬂmmd(ory

B 0t DOR AT ) P 8t
for enaeliin@)ontaytiefumratisn \(ffmlvdlutlm apmpan oiovbusindsgaarent , wit h

ENéo%wA%Bﬁﬁm&&ct%gsrbm%Ns al t hough codeword redundancy
I's only 12 bits, correct errors; subsequent CRC

The\b@ih Efnglﬁa@dnemewptab) SffoRChe @EINROPIE fivdd(Ei-peer T eat (1o Reed-
verify tag group data CRC 02 decode error flag bad
SolérRGiceddwbrly @aﬁpbmablel@bxetagm neryéhe B)deg-Sblyrpm codemurds. gjuglermore, PEC

sup;lslol;]tk BQ Mde%g§ &QAgQQa a Q@t&%ﬁlﬁ‘? HE ceﬁl%bs@ nayf)dt &QSnstant (per page) but whose
variable codeword data may vary from one unit cell to the next. PEC does not allow unit cells to overlap in
the direction of page movement.

A unit cell compatible with PEC contains a single tag group consisting of four tags. The tag group contains a
single A codeword unique to the tag group but replicated four times within the tag group, and four unique B
codewords. These can be encoded using five of PEC’s six supported variable codewords. The tag group also
contains eight fixed C and D codewords. One of these can be encoded using the remaining one of PEC’s
variable codewords, two more can be encoded using PEC’s two fixed codewords, and the remaining five can
be encoded and pre-rendered into the Tag Format Structure (TFS) supplied to PEC.

PEC imposes a limit of 32 unique bit addresses per TFS row. The contents of the unit cell respect this limit.
PEC also imposes a limit of 384 on the width of the TFS. The contents of the unit cell respect this limit.
Note that for a reasonable page size, the number of variable coordinate bits in the A codeword is modest,
making encoding via a lookup table tractable. Encoding of the B codeword via a lookup table may also be
possible. Note that since a Reed-Solomon code is systematic, only the redundancy data needs to appear in
the lookup table.

IMAGING AND DECODING CONSIDERATIONS
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determ ne region I D encode region ID,
| ocation, nib active area status in digital

nib x-y

ink route

r BQT/an2408001066
decodi ng need not occur at the same rate as position

decodi ng. Note that decodi n&z

of a codeword can be

The gjripupeisnaging felfeof xigw Eapired 1o Sarpitis Aeuisigome af epirstaeday 2 %ﬂeﬁfﬁf
39. @l r e@dy NOWH

Th e%t% &0 dgr arbnl(rjary z!}lE g;ll-nl? 'ex‘t ethégnNhe suhlgg €O

rostwes uig and the field of

view. Qﬁxteﬁ h' Hiﬁv:%do{/@!tcﬁl@ OW k@ , i3 glvay rétﬁlﬁédl R oY\h&\hof& 751&9 ge d

Giv

€ ., surt ace

Taog e

e A wgb

imageeensirmicoefpdt mtelss a conventi onal
cartridge for markin

. ti
si mul t aneousl y capt@&?%&‘?lﬁ'@mﬁ“ﬁgﬁﬁ?@e 5'%%&3 o

on the surface,
identifying the Surdfoﬁcﬁewuﬁhcﬂs‘%‘zfn&e-m‘ﬂfb-tﬁ-@bv separation = 1mm,

si mul t aneously neasuring t

gserg surface co«? 1l for | for%oigeren samnljng raﬁ] assuming an

ecurt y sectrTons a
bal | poi nt pen

surrtac

. . rl'acg rc%(feil%rfor
an difébeent samplispmesirdof witch sileAgHpiamacmdet pitch =9

orce exerted on the ni b,

and a real tinme cl JRREPHFUSIZRTIMBMIEuUsI vy neasuri ng the

passage
surface,
continug
ni b, an

oT 11 nme]
samplingd

us 1.m
dl’é%t?)de

“VWiiTe in contact with a tagged

cated by the force sensor, the pen =
pges the -surface r cggmg@lj acent to the '
s the nearest tag in its field of wview

to deter
i nst ant

m ne bot
neQus D

h the identity of {4mosurface, its own
nsition on the surface-and the pose of

t he pen.
tinesta

Thes pe

hnoad Nnnc

n thus generates a S17rte3m of

mlec rol at

surf ace,

Pbu
and tr

|uva

H + N P
5L|\.1|r qa‘nprco |vra’l.|~vc t+0—& pU.ITIbUIaT

nsmits this stream10de & Net page server

(see Net

appl i cati on Docket No. NPSI

gepeeiriace sedieche (orresendigg desoding feAnpree s Y
referrede t1eca&3ar@tsg>noaipletenﬂg (Di nk).
delimted by
det ect ed b

age— A

Ii Iﬁr sgegpve Qrgnvypong ﬁgm @r#ﬁ n

chitecture sectionm 11T COo- penolng

| QUS). The sanpl e stream

ionally
Each stroke is

up event, as

orce sensor en sanples its

position® aiﬂmﬁe angfdpqodd aap erepf g gfeurcadeodhom nal |y 100Hz)
to all owe adewﬁﬁmg@eweﬁr@@eandthemaeagulﬁ@tae&ny repr oduce

hand- dr awn strokes, .reco n text, and
verify hand=Ff lﬁ%?r?d%ﬁe(bn °°a @an ?ﬁet%age pen al so
supportse h@d@mﬂmﬂtﬁdanwiﬁmyeﬂéewmelmﬂmt?@a@tl ons. In

hover nodeontdaedpemrﬂa%bapgosm&s@l@ms act with the paper
and may be sonme snal t he surface of

the papef LBFPLBE Y 10%%“8” )‘“at&f%fegceg? a%‘\?%entf“hg posi ti on
of the peninfei HElagighinpfgrm from duientgghitregand pose to be
reported. ydihiiEniCAs ﬁ,céatm@ania 9[o@gfohyrﬁ3@msto@@t i on

t he hover node behavi our c use
cursor wht FRFTRSATHYERH Sfi“hsé’ ‘?“"n B’iﬂl Sn‘iflt%‘lcgﬁcaéea geP

the nib ﬁrmrhthbcat&dﬁdcmamdmacctmlacbabauajsed for tool
behavi ouy QQ%;(% SonfX £gan air brush function.
The pen mg es aty% uet oot

radi o transceiver fo
transmitti /e gicthl feedevi deairgde| FrveviCe 28 a

Net page semwailo wiiberligamnavitngfetthdeltd etypd) om a Net page
server the pen, buffers,ca di.gi t IRk i
non-vol af | fgmr%e COdCW%enIQ%u%eag%t lsg 9* [ neé(t oﬁtg
Net page sewb@ﬂuenwcpeﬁﬁwcah‘slhﬁi%est eﬁP‘ﬁ’P‘tS&FOI‘CﬂfReCF% r eal
tinme. The peiyhsxsiaphtrd With a docking cradle or
"pod". d cont a Bl ue th to USB relay. The
pod is conﬁ‘g‘%foélae‘ffrg a%@%"%ﬁﬁbsfeﬁ?o a conputer which
provi des *c dateming gratdingwe.sadigiort uokewn dnendil  appl i cat i ons
and

codewords

correct €ITorS;

e determine region flags

e determine region ID
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access to Netpage services. The pen is powered by a
rechargeabl e battery. The battery is not accessible to
wororepeaceabl e by the user. Power to charge tPer/aEa006/001066
can be taken fromthe USB cqpnection or from an
external power a te gh the pod. The pen also
has a pomé?éﬂg‘?fag‘ %ﬁiﬂg’ﬁnﬁ @‘btf&t{"g Spiapsdn 4‘5 ow it

to be ext eouuaadliltyllm(mmmedwlams powered while in use.

Note%@re&@ﬂ‘ﬂfc@podﬁlg Béégﬁottogﬁr é#ﬂﬁ@gama%@égﬁgsltfaﬁ deﬂ&ﬁ&ge cting the
nd the 1 magi ng is fitted and

ni b
Notegthag ﬁsﬂ%i%gf 3 wée“ﬁé%cafl 86 F‘@&% i éhepcss}sé”Pfdﬁf o 19108 lowtjcalytp an already-
knowihpetd wisapped. PEN FORMFACTOR The overal | wei ght (45q),

si ze and shape (159mm x 17mm) of the Net page pen fall

wi thin the conventional bounds of hand-held witing

i nstrunments. ERGONOM CSNAEAERYEXUT Figure 11 shows a
chmmdedmvnaiwangul ar pr ofi I e gives the pen 400 an

The ﬁ t%aogg gewxsﬁaamot%n sensmc go ' t 6 %Fs St a%%ﬁlcﬁ 9vor al{l Pon,huncq 0{1 wgh a ta%ged Netpage

correc u n ori en
surfaae {sredietrrgeaiurtash Gprinefand NeteagoPrirt dlofiingSeiridy 46??109%’1@16) The pen

mco@@ﬂar@mﬂ\teﬁuonﬁbm@m@en Qe Rdgk i ﬁxaﬂfnk Ehe Elﬂfaéb[ @h&tym §e<a§a>fr R M5
smmi{alﬁouglf){ aap%ng% h%abfs ﬁag Sh 28@ pen&g ﬂgﬁ\g e, 1) 1%%3& ?néor {02 mmgll?aneously

identifyipg the burfacoes foxne $ensesfowmﬁtameh®lyp@asu4mhaﬁ>rcaemmhon the nib, and a real-
umeraioa@dar sqﬁun&keeﬁéty n?b@sugfé}ﬁeeﬁ§ageropﬁﬁlé he normal toward the

408 osjtive angle) but sel dom
Wil R Bithe St Sroor gp SOEH Y AR Ot S B S sy images he
surfaneggivn adiacqpt t ¢ nbaand fecbdeotie tdaest krg ird)s fiel ofvievatn geermfne both the

1den@:é(I Eﬁﬂe sﬁH‘zQL &S oY ﬁ&an%éoﬁ@poglh& R A0 én§ th@p&@ ofltfe ﬂeﬁm@@ pen thus
pattern on the paper has been optimsed for this

genegplsy ﬁ%‘?‘? Pltimestamped pepiiign eamplatreltive fq adafiigyar J5Eo%, é‘}d&‘“{“ﬁs this stream

toa thp@ﬂiervbrl‘(&e petpage cmrah&m:tukey;edum in bepandiey dpglichtion dodOBNANBS 110US).

The Es%lefaﬂ%%cﬁd%?a k& of o aﬂcﬂs @&v&@&aﬁﬁ@fm és%ﬁ’gg@‘ﬁﬂ ® nk) Each
uncti1ons "upsi

strokg ﬁ&&lﬁéh}g@mgm&aﬁ g RGP W‘?@t %‘éﬁe%ﬂ by the foffé &%¥fed to fi t

The pan&&mld3 @&s posijiloredal s@ﬁclehm;emmme G:0Rinal B 1DEMAY) 0Glldv a Nédpaliserver to

accuﬁ.%%gepr?ﬁ\dﬁ%grh %&m%l) {eco en I zitgxt ua%(? Yeﬁlg”)tand wr?tto 11 Mgwtures
The Nefgagp pentalyesugpnaty heyer made mﬁl@ﬂ%@cﬁprlwwan@ d‘ll @Nerémg@e pen ls not in

com&e%u @wap@ fnd 9 bPShe 41931 d'b@:ﬁée abd;vs tHe QR 2@ Wl the Rper (&t ic. ) This

allo»ﬁ t{]e sm nI ogtr%lr eerlg?ig% ud1n§ 1%? S%%: an% B(I)S 8eeref>orgﬁ l%% case ofz an m\{\e?acflve

applhaptl tbe h¢veremsia bébagns taa e fisddio enovdrbalcufspr Vdéapla markbte Ithew)per gixghe

distaB QMR hib frbh @ld L&ied irfade RBuIDH ud RRkdol RAavRir Johieo], 3§ @xalﬂﬁ§ afair brush

f hol | ow chassi s nol ding 416 encl osed by a base nol di ng

fe to house the other conponents. The ink cartridge

The geh4nciudes atBhietobth rddiopehsadiveniobtransngitting figitahink fia & slap déviee tlalNetpage

servérn Wﬂer; d}@ratﬁ@%fﬂlrﬁ%@m@N&p@& sér(/ér #e Eéﬁl b@ffer&{a&ﬁéd &S@J ianﬁ mon-volatile
lacing It _consistentl e user's his in

mentom Whﬁ? eRFTatREn g AR BN ?ﬂzﬁﬁe SF’P(&f t‘i‘Fﬁe‘htfﬁﬁE‘BtS&‘ﬂa “#f iy ‘ﬁ%} BRENt e
The pdn ig duﬁahptenltka!‘ddclﬁr&rcraﬁh er ‘Ipai’t Theypod Stainna Bln@odiais @SB feldyh@he pod is

com@ﬁ&l vi SrBeJaﬁg {o! aQ?xPéuQer lr‘:/ Mf&/tl 4&mnlu£wa%§1ﬂ t%)gor? ﬁ?ﬂcaﬁ !f)gltécgtions and

so natura aces e tag-sensi optics
acceﬁfﬁ%ﬁ?@%‘é@?’@eif bel ow the nib 418 (with respect to
The P&IT Im@lerecpb;t drbohargehble batedy. WMbdﬂtnggs Aot ecarbible Rer Relcedddbyitis user.
Pow%r\gﬁ arg? &\% K n\?\gnleb%vtv tngt?orxlxll tEkUg?r ! recu(%gé c;lhfr zalt C?ihl%al 6}{\%? adapter through
the pogr Thg@en alfadips atphwer gedl SBscoeﬂp@bmdeta soglget m&lqwmﬁmbpwwﬂy connected

and powered while in use.

The pen cap serves the dual purpose of protecting the nib and the imaging optics when the cap is fitted and

signalling the pen to leave a power-preserving state when uncapped.
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As best shown in Figure 14b, the imaging field of view
430 energes through a centrally positioned IR
wo 2dovmr9evs ndow 432 bel ow the nib 418, and two PCT/AU2006/001066
near-infrared illum nation Ds 434, 436 energe from
bottom corners of t ni b nol di ng 428. The use
PEN%?'S’V{/%%RI | um nation LEDs 434, 436 ensures a nore
The gysiatl oveighti(45k2) siterrad sheps (F59ming 14%) of At (NetpAgs perhfell witin theconventional
bouﬂa@mada%gmhﬁgmm&es hel d at an angl e that causes
E flectl ns fromone of the LED s that are detri nental
RGW)O 8 sensor. By providing nore than one LED,
FiguteHé SHQEDa mmd migngblaepraffld ghveslihegenaed dne@immsll;c@mfd@teble shape to grip
and L%éjc'hla 9&% ﬁp&gmct %ogﬁml h“;gj agAIhr%Eal leacgﬁzmloﬁatlﬂ¥ the

ngl tudi nal cross_section throu ent r e
mfe*?ﬁﬁ EomRaRetE 0B DT PR s SR spradly eoné%’avt@a tr@%ﬂ%ﬂh@a@r?atwa«?n thugpb 402,
indeBappr. 404 lnd npideiie finpe @0qoor at es red and green LEDs 444 to
i ndi cate several states, using colours and intensity
modul ation. A |ight pipe 448 on the LEDs 444 transmt
As shoya insigiral2, & ypigahuserstrats wéth fhapencdae & @ wpmigkb pitch ofabpy 3¢ gegrees from the
norntalb@ardibé Ehingn84vk6n held{BSRivEdngBut sskidh b&ra'teﬂﬁ ﬁ&lﬁﬂﬁdr@ﬂﬂad #Bout 10

degrées ?f ng a?ve ptlt?xc(a\}v'lagl ﬁ%gl tlp %Weda k‘i’ f'?e rarig%tt ecckyan%l%s XS Inr?h glﬁ P, 48%1s able to

lm"@ e Pfttte@ron g payer hﬂﬁ ‘tehn eptimisest fprshis aspmpthn usage OBherstrpoof tikagn 400 helps
to orleﬁm tlib':b&dcot'r&:tlfﬂ kd ve&Ms hdhd AGTWAE N dlsecfu@[rm t!ls@lrfr&n(ixs&@ﬁe b @lipside-

N tant, verifigation fu
cow TR FRGRE ik il BieionerBE il b e Bteathe
The gap tEyindesigned tof fiydvec tt ton prsl of thapenrD@ hitoviyg itrtd sewiretjisewedwhile the pen
is in hsfé aMu@cfHollerLEtlﬁ 111\1&%&1& ggatth&ﬁ/t@f & tft4h e@ée (Q' e llp%)\/ @t& rounded

nmbi ent stemjndicates to
m%}‘éaé FoRRgHon °“lfﬁee°%é‘%‘? %r{%‘gp ?%ﬁ%g{aymﬁ “htid EmaiEn Y @Squged when
the cgmis ggwedr Awiittrdtiommotarcit #lrinclufial im thk pepab ehhgﬁ; feedbachsystae (deghibed in
detailildwh; EEDBACKI NDI CATI ONS Turning briefly to the
rechargi ng pod 450 shown in Figures 31 and 32, red and
green LEDs 452 to indicate various states using
As sipoh OLHigrealA cthd g‘ﬁp@blﬁbﬁ of thapéehiHad Holidww chade moid@b 1 d ch€lted e base

moldkn@%s eoﬁowgmﬂé ogggnegtg Td% ‘ﬁ]k%ﬁ{ﬁgé]ﬁﬁ P Fhe ba? mﬁa@&% g?t%hg“a?ﬁts

ese Si
nam@%l@? fhaened %2%06 gy 8Rgross ??eqlqs}cﬂlaﬁgg 8 ﬁca»sxgﬁrﬂg wifh fhe ser’ gt This in
turn protide@ padce fortti@dnath EQJBMaiZ inl thekceddy of thé Iibﬂhlfdl&&ﬂ WM @atﬂ tliEg)ase of the

pen. (ﬁ%@ef ﬁ?u: ﬁ{a i Lei Sﬁen tﬁ%s also natura Alaces t%e 8}; aenfuég OptICS 426

has a
unobgbw’étbel% the iuk 418d@fale BEpegt p qom@altp@gh) e?m n@@@ld@fg 4phef thyeen 400 is

swephbzﬁld‘@ﬂ[bm&mmﬁgb' her t§ﬁ&e@c@o@&hﬁe%e@tﬁe b ﬁ@lﬁ@@ﬁS'aﬁd the paper surface

ap can be prised open to give
wher, thcpen § OPer%%ﬁ‘t max?‘kme‘%mgSS and reset switch (at the
As besbihpwnin Sizure ddhe the inrhging fiddwef view 30 enrsreeptbrughtaictreraltyiyesitabd &

ﬁlten‘lx@xzioiv 9323 RAWSIR- mbEh@ aﬂﬁ@o Qéawﬁfrar@tﬂﬁurﬂﬁét@n k484, é%n@}gls QYR the two
n to. be er.i odl? t hat exceed the battery

"°“°|“1 “P‘élg S gl qﬂ’s‘ﬁﬂi&i“%{g h of (o ATYIREON DS ¥ 438 GRSuies 2 pprg uniform
illvmiragondiald3f, iP. pod 450 shown in Figures 3 1 and 32. As
As tﬁé"p!:rl is Q)ﬁd ﬁie?cfs ft Ha??echeidrét agraﬁg’:g d c&ilgets ?elﬂlactlprglﬁgw n{)&@b%%g szhﬁpare

i ncludes a Bluetooth transcei ver connecte
detripnepyiph {9 imags spass R papViqigermors than opefi EDy the LEB .caue%ﬁh@?ffﬁgdmg
refle@bastcershe edtivguighed] | S conpact to mninmse its desktop

PEN FEEDBACK INDICATIONS

Figure 17 is a longitudinal cross section through the centre-line if the pen 400 (with the cap 410 stowed on
the end of the pen). The pen incorporates red and green LEDs 444 to indicate several states, using colours
and intensity modulation. A light pipe 448 on the LEDs 444 transmit the signal to the status indicator
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footprint, and has a wei ghted base for stability. Data
transfer occurs between the pen and the pod via a

w@kehowdh radi o |1 nk. MARKET DI FFERENTI ATI ON BXTAU2106/001066
mobi | e products and quallty gens are usual |y

wind /T et BRI BE G e el e P PR s et rovacon, bavery
level thy@esiittyd élgltaémlst npiweiknerwerctiosa;ling davirangronwithee bgiohave t o

A V&6 k8L 946 Blused [0 ,Taenlydc%&eg nnf@rhak&\ﬁﬁo faRr usSURS L@dahén@ lerification
yser, cust omn Satl on Xt er na ppear ance of the

fancHots I9r58 AR P He hbsosd“%’é “199 N EROH ﬁ‘t ““es g ivpfiont i mlght be missed
due pandttentiom@tie] WED ihdicatraytdd blhighdeveld uf eubicniiipgt. NMbe bipgsyd&d indicates to
the ds@6mbn: Shown in Figure 16 and 49) and the pod jacket
468 (best shown in Figure 3 1 and 32). These parts are
aquagraphf%wB?VW*@@“P&@%%Y@thased transfer systenm to
produce e Thakisahyr@fvithaghtiogual i ty graphi c i mages and
textures,oMS&h@&ﬁ%ggkgg%ﬁ% of these parts. These parts
are accessories t e pen, allowng the user to
change t he appearance whenever they w sh. A nunber of
PopIFEEDBAGESDICATRGES provi de enhancers for the sale of

Tun@:g%ﬁ%ﬂé‘fqg {rheg iéfhai%g %\r}%ﬂof Aﬁ Isli[olgr? n (sl; ?]fearglg %% reer de g{:_:;'ﬁ\lﬁﬁlgn 4|59{o indicate
var. WEWNP@&QIODE&@“eMRI@Ah@nAS@Em@I@W pitiaggmitigd to the exterior
of thEb@Mﬁa&hek@lynkh%hﬁﬁfé nﬂ)Qlng hes Thas Elgrgﬁs‘faw BeEAmASn B tllibl ugéﬂ mcludmg

roduct. a S:.
e 05 p R S B Pt BT L o, o
Fmﬂﬁmﬁameeeww&ymm72 and, the main assenbly 476, mhlch
As sﬁlﬁdn%ﬁ @ 1578k PenBER A9 af\fta Q@k@t g5is I%Qaéed m%kecgféﬁg k56 of the pen,

ave heen desi |ne of - dr aw
BT g S%gegg 5l Jrere T smgal glihﬁ S B P Yo e
acceFhietbescaeseibhd rest sariich (4tlte bottolment renas§ 457) 4 retnginc@en Wigle the cable 462
is in 'uge 'T’Lé Iﬁﬂ]ﬁﬁl)wlﬂrbnf Jlagi%'élﬁe 4'63 alld%é thte B&ﬁg QJdgédff@r(f:E&Uds ﬁgt e}EJ@% t%eogttery
is to be as small as possib ese parts are pac
life. 55 cl osely as practlcal The el ectrical conmponents in
t he upper part of the pen, nanely the force sensor

The B35 GILRLY of‘h?affgu?gﬂﬁe p%%)o‘{é xf?a[ﬁe‘ Jh%gmggotdqgo ﬁ”&rg;dﬁHfgmﬁsas‘{ ‘?md 32, As will

sprung cont act
be deserjked egﬁeertdﬁ%beww e PPy ipe W&f 3 Blgetoarht transeivee %ltlecﬁébbsUSB toa
comphite? arﬁll%dveABIé]EUs&S@ﬁé‘ald frehateif Sfus FTIGWoE:s ﬁﬂﬂpa@fb chifigisk ﬁﬁiesktop
footpéi%g and-L]a a we %l'llecrﬂ) s Por %%abtlh re g{]ﬁ% Gl%SfClQ cr%ccgrs e! Sen g‘t{}iq}txe d)o? }/11
BhwﬁaﬁﬁmPGBk Although certain |nd|V|duaI nDIded parts are

Nmmdnmmmmmhg@oﬁo 8 to 1.2nm the conbination of these
stru

DlgI{TP mcﬂnle %S u%trs e q(u)a a ersxst re%rs] 8¥ ‘{PP%%&% lasepeg%{slfeﬁ% n]élrsd)rexéprﬂ(aagt is used
by b@th e@ld@s fsqnak@ana Rjeerds 1fdm eermql,eerlmc@tmndﬂ alpiiusiness ys9, eo/mamly magkets have to
be cRMd . TNORA @&ﬁg iﬂg)% g)gsauigét%?\/ﬁl gér:]e?%u%ﬁlg:%tlﬁlg?t tllﬁzgaﬁtgl?iﬁ gﬂaearance of the pen
400 %‘Q?‘%@ﬁ‘{? 8 priing B?h%aﬂgm}’letpﬁe %Fﬂal% s APET &h? IBolfne 466 (et
showh@EFifige s dai ¢) rsl thhpd jaIXACECHeASBRNVBIFEuE3E a2 rl"hes_e parts are
aqua%@ﬂ%?iﬁ@& % v‘gter lgage% tIgIRE‘e&‘ &@tlem)at? ﬁ%{ﬁ@é vafll ofq{;gh tﬁﬂag%abﬂc images and

ures . he "axia I gnnmen
textures over all surfaces of these parts

These parts are accessories to the pen, allowing the user to change the appearance whenever they wish. A
number of licensed images provide enhancers for the sale of accessories as an additional business model,
similar to the practice with mobile phone covers.

PEN MECHANICAL DESIGN
PARTS AND ASSEMBLIES
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|l ens 488 to the i mage sensor 490 is tol eranced to be

better than 50mmto mnimse blur at the image. The
wharorelepml di ng 492 is therefore has high precpPGi/an2006/001066

vvithtlght tolerancing. It sam)Idedln aperture

n whi ch i de

Refelmncga Ifel #611&6 ‘()elgg engemﬁ%é‘ ity a{kﬁ%l %rf) Xu&‘anﬁ?é F%‘Pajor sub-
%“%&bﬁn5|on is very small on a nolding this size, it is

Not anPERSSBhbly 11@; use a nore expensive material. The

fl eX. PCB 496 no n%ﬁ'two infrared LEDs 434 and 436, a

wi e B ITEEE %b *Fl ex i mage sensor 490 and sone

c hi grap spadiytdd?; sndb02. The flex PCB 496 is 75 m cron

t hi tﬁé(szQisyelniMyQ% “Mlalhf{dihsﬁlehﬂaiﬂ%chh@z Ll%atfelt}fﬂ@r ed LEDs
434 an ?) 436 _to_ be nmani pul at ed. Iffeners are requir

ed
W8Pl FOIPB LS AR e dﬁa&ae%ge g agemote ongevity in e
toolg.t ached conponents. The flex PCB 496 is |aser cut to

The% Qgﬁlqgs A &Y 5@&%‘&% lgartgpaﬂ B fdgﬂﬁ rHl ﬁﬁ&erp £ Q‘E%gﬁk@ ﬂ% pen is to

92 and fi1ne pit connect or
be anssait pno R h N AR e elgseL wrpéagmzb Theyectripa] copppqnagis in the upper
partshibvpeh, hemE@ PIHOLRE Fhsr &l;ﬁlf(ihblymsl aidluatvib&nornﬁotctrh% afllQlElié&prung contacts

¢ 125 ?Ei@{u@ 2&)@? i: xéa.ragﬂ‘l rerQ tive % %SGQ: 3'! Il;llgmg w%lf con aé{ lp:F]ds QSZI a‘r(xd 484

esi g t O accC orce
respecavetlx (P‘Zﬁ Gigue $4) ogthe PRY 4 éfhls Plennna;t,es dpeed 1fqr e@nqc@rssaeﬁw decouples

thesORIWEMpDing BE sEEO oy BOBaif PeEe W th enough fidelity to
support handwiting recognition in the Netpage

services. This captive assenbly has two coaxi al
Altheegh derteinindividyel melded papeare thivgvalleal (9.8 todi 2men) ths penibirgtiGd these gholdings

creafds @%Jfgasﬂﬁﬁlré Qﬁeﬁ&n RABHAE reD0 be (NN ERd MiefefretedBE cold ke under

an 1 nsert
o BT P ot e Bor e e sl o
alloy groanniiectiomtibean paternttalipdoriigdly, thefietrotheaiiphintema d S @(s® Figure §4).
orr@9hshehiat ed contact finger (512 and 514 respect|vely)
Power for ch %the battery i s_provided
The gt QEPLmy %fafg@g« rﬂffsaa‘?%afgﬁshwﬁl%ﬂ@@ﬂ%ﬂ&lﬁgﬁwma@bgmm of the
lens 4¥fdo ihs incpesaiusot 490 ishaterina@isebd bater thab#Emde midddide\bluk @ the image. The

barrd1 SR Qézﬂgm&&&fe ﬁé“sthfgh gl%ﬁSthhﬁélg tc(léﬁlzg}i: 2191‘1&'; §m§§%€-19 Doebek}€ 404

nai_n , via a spring co
nearhedmage ffin%ﬁ%?) wiygh Pé’é(@ﬁs theiprationfprdlp lenm 4880 & the affobef el grpansion
is vefly/sthail 8n frh@Adiegihi®lze 8 nbtheisargfo ﬁsé'laEmdi}eékpélﬁQe m#erial.

The \%Wﬁ%k Yo lt\@c?’ #B%%{ ].Ih S E{?4| agcll 23 A \[}1{ iy edeé) Iéﬂp gﬁﬁe{m‘n%tagessensor 490

the en concentric
and %ﬁd‘%fﬁi’%éorﬁ%’@airhetﬂ% BCRy &36tis 75awerpnt félek wlmlﬁ@ wiich elleve the e
infra3ddQ BB 434R61 438 16 ARnIPILRE B@f&n&r@ar& fé@mﬁ@ﬁ c&laRGlh A IGTlex as backing

for t& a%gchgf g Unone 1‘5 )Th tII:ex 4 15 Jaser ug?) prov1dF ﬁCéur%cagcggiourbxﬁg 8rfto the barrel

t'r &FEs
mohi%é‘%m%ﬁecm@heqm@oa@ge%ty 474 The spring 700 applies

ForEE $¥end QREMALO ath®k bRk@BGEENSOr 1 C 526 (via a ball
S sub ect_to

. beari 5 before the cartrid
Flguiss 35’ Pork %‘@ SR ERCPBPOATS an‘{r*ﬂ%a”&*g%’?%a%e SFI3Y FEEPY. Th foree
sensing pssqmbdst@ 4 is depépineiist acciveelf orpwe e paron g inkicarpidgs@ 4 during use. It is
spectfﬁﬁ f%ldgllge ﬂe%ensdlfnh B grdnfd $5:&88m eﬁcﬁ@n ﬁﬂﬁt&/ R Gudpy! Hzﬁﬁwﬁm (gdgmtlon in

i ]g aj ns e force sensor, and t boot is couple
NG R Bt e TPt e, Cha LB RO i 495 & et sring
504 gonprddaped frcbehwesn. al | ow ng easy manual insertion and

CONBW%ETﬁTu%Q”“ dge 414, and ensuring the cartridge
hel d secur el )yqvmthout travel . The use of a boot 702
ta}

The a%%&%q mpegbes RS e ippe pplderinsylation dserS0f hesmcen o ghctaiipees (inner
tubeSOOYRd bterinibs 510§ &vhick eidiehaved sphidggdkDfitedcOdact MEQPN and 514

resp%%%g%?ow&gfo} c'ﬂ%glﬁé’tﬁé @agcer}z %%rofwrdgmy Voe crolntgc%s 516 %’éﬁ%gAugeERl):l%%%harging
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Figures 62A to 62E are perspectives of the various
conponents of the packaged force sensor 500. Figure
wG278wews a steel ball 524 protruding from t heCT/AURE06/001066
of a sensor IC (chip) 526. T e baII 524 is the poi nt
contact used to transmt fo rectly to the LD,
podhj¢ aad s genducted by thess Aeiutes diFpalydn f"ﬁh‘@?’é opricts RS aady20 ﬁsge igure 64) on
the fﬁﬂfﬂP@E 13, A, Bspnﬂ_gbentﬁh(Sm & 5 B! respectitety) peaetssbe564 f or ned
Whenrlhe s‘pen cag gs%e 4#79 is'D gg Hx% B’QM%&%K h(g)ua[ (%nc%g&'e elétomenc molding in

ase recess 564
tho RN the gﬁb@féobyonm@c &fpsn e eonthtsﬂ@%&b%be Py gowpleting the
cucfuf 40 bigkiingling €hp REnENO WA pdn Bleftiogity (8ee Bifze 18)as sl ot s 608
. the sprung contacts 478 and a

its nder S|
FOREE%WF%‘T Pglﬁﬁgﬂ 5?@0%1%5 to hold the ball 524. Location
FiguedlaclegaBally itmtraesicoberation eldkeferproionsing dwenzhily 494, Fhesiyisg 700 applies a

pre-! %@%'ﬁlforé&&gmt |52'ﬁv1ﬁ W Babedd Sﬂ&be‘ﬁdﬁ@ﬂﬁ@cahﬁﬂgghglﬁ @bj&:ﬁto afySforce at

o €{5e AP e ot Peios e P L pep o prine
Instaeslethmnnwpluaxbs ghoet| 702akaing the ifagdetséngortand e baotie ebuplﬁiﬁe the endeod the
cartﬁ@g@s'lfl{bg)oﬁ% %@Jzoﬁpfoﬁusgg&@éeﬁ Qlo'wﬂlgfeﬁ @B iRErtiéd V8d RBBvaBEF cartridge

that it can onl ress. t SS|snDI ng 416
414(@6@%11@&\6@“%6 sty ew}yc“é*%vf el &°ftarb8m§¢ﬁ a?ﬁf’é%ﬂWf ge
inclhdi@ offRitep sHEBe R 2 Thebhvp lifndy thetrasd nSthe bobis702 thprets/tprdtdctingdhstspring 700
forh BRn&Rd of the inner conductive netal tube 508 al so

trapplng the retainer spring 504, which nakes a sinple
PAGHABHPERREPENP8enbl y 500. RETAI NERSPRI NG Turning to
FiglrbsJ A €5628 Grepeisbedibes off the viridlisabii@herSyif the gackede fbrse deiier 500. Figure
62A s%gvlvsv asleelrlg 11 §2Q 8&%@%%%11 tge%n{jo%§ gernéop?d(t lhﬁﬁ SEA %g ﬁall%gﬂ 1s {hg point

n sheet
conmpttuppd amnwgmfpraq disgeflyl tca%?hlp? Ggreé@ndﬁ PR oprph the G268 1 f{ﬂe Spfmg
conﬁz@cﬁmﬂc e dﬂﬂ@ltsbﬁ{hb re&gﬁsﬂ &l ih bltelrintosdingl5e€dhbwria Figure 62B. A

presgur? re§1?{‘ éf n?gl{ ec Eas of, I&% refcg L gé%f aﬁc%‘ssag rtrapgcc} lﬁ/%hGe Cﬁlg Qf(,%j es@%e The front

P SST At R dchar cartrrd
moldihd 606 FhewnrieKigire 6264 ke pletp 6<§prr1its e%iq for Gie prgyngeentacn ¢4 afl%%ﬁentfal

apegﬁrh m‘ t@ﬂ)lcﬂtﬁeﬂﬁll 520 L@J&Qoﬂdé@ﬂs%@f G w S¥Fespehding dbtaBPRMe coaxial
val tool 534 is secured to the open end

artrid g %
Cong‘fC“YeH%be |8t“r GG BH° Gt h an interference fit. The
As Gyere 3Rl G0 @micrves BB agmpywment dhipiyetrrattearoyntiag pishinzsbenlyiipthe pen and
use EB;E’ ata ﬁrﬁanIQs“tlg% tb1BEncE L MRY Rlce Eéﬂghg a'és%ﬁlbly EhRusiiih {}l' to§ bffBe pen so that

Bl Gy R LB LR R Gt P g o o man
PCB ulpe Tasheeizhsyr d9Bush Tirin® therend ofithe ipasheisctivaserhlatbe H08&s Gapping the
rotaf PR Shich Bl Aidupio ddbicki BldpgBoaceur at e axi al

orce o

prefo et ween 0 granms onto the
REFAGFEREPRNShsOr . | NK CARTRI DGEThe pen ink cartridge 414

Tuing BESdures PDant 24, Fhe FdtGHet DEngS0Nis #edquidvbBat iRds@ar 1R dstribedin Figure 33.
It 1sDahh1 CF@I?]EI? gtz{r%u%rogtc& {hﬁl%héegmgtzﬁ (Vltﬁ Qﬁnslaﬂw!nig@é%ﬁ% 4 ltl'lg péﬂt&vh%t@ it

source
contitir byl hGHHGH AP s s aHBIe ey, pafgpeed by oxernal
ele&ﬁ&ﬁt@ da€mergd ﬂa fne OR artriogoil N grLs tnemidadifkr bptikg £081id forin@@)R® four gripping

g eotS t he d%‘?’i gn capacity and form factor
e g(%ﬁn reft€ %66 "2 cust om cartri dge has been devel oped.

A SPémic eartiiggk repmyal foolhgé is4dcnredhtg she aprend ofiths seviridge 44, pith aggerference fit.
Thé"éﬂppmé‘axﬁﬁ 90485 HedaRletB@irPdxtetialerip BRAle76fbn tHH@ncVRIQIH 534. The spring

e R ot b3Rps g b B B R s n e comia
tube essenbi 498.00is i @6 poghet iadulatsd base 78 peainetthe bBIB §24ftaput nrpikeurate axial
pre“a@Wrce Qfde%égﬂogﬁh}% ots bnto O 108 &knr.CO- M0l ded

el astoneric ring 542 around a recess 544 detail used
INI?WT%‘R"(’%’actl ng the spent ink cartridge. The tool is

| evered down to engage the nib of the old cartridge

and then drawn out through the nib end of the pen as

shown in Figure
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21B. The el astomer ring 542reduces the possibility

that a hard shock coul d danage the force sensor if the
w@en7ioseor opped onto a hard surface. The | ocat PGIAU2006/001066

detail 540 allows the ink cartridge 414 to accurately

seat into the retainer spring8504 in the force sensing
Thepea dnlspriyidaerii4 ket thewpia Figinst Hacadi2 1By Keseareh shines thay indwestry practice is

for&l&rbSIijmﬁQ@4 18 Tchﬁ n{a@eﬂﬁr\bﬂé solr6dnd (h8 RRL tutfe FS% Bpﬁacﬁ QMOf:ilﬁdalong with

t
. NN N N e e
forpdptos f?ﬂ'sremﬁfﬁﬁéo 2 n‘!@toeiap@r@gq lips besn Gavelomgl. leusgxﬂa:artrmgpelethesoh 3mm

dlaﬂlétblttﬁregw mlt}ﬁir&&hcnrcﬂﬁmﬁﬁ Abn&ert¥d. tie b @Q@iﬁ& rQﬁ’Jv%lQ&'l 44 s a custom
cit neans that refi cycles

“AmﬁPm% MF@P fﬂ§%?9 ?ﬁ??ga 3uring the lifetime of
The temoyskinol SFRRCEISE NS NG VET Iﬂmﬁo‘ﬁ’r ael&sucrnglettuhﬁo fahdn od-hiblded elastomeric

nné%'aﬂ)ﬁﬁd a%ecedd rSLﬂﬁﬁll Weh For E)&I‘Qbrl]iﬁ%ﬁg S_FEIR ﬁ?koé}{élgg e t%{l?selg%%e% down to

a the g pln ar s from b
engi i o P T B P BN dies P Tsmaassigpa in Figue
218 Hhe flastaer Sren$io rediigs e sstilitf thht aihakd ehoti@ule A the e sensor if the

pmg9@§$§ﬁodﬂgy;d@§ﬁgybly 498 and both directly connect to
S rlda%fontacts (478 and 512

g légaﬁ%ie% PAPyllovesithy dieanries HA secruriely sestiintete tsigimerapring 504 in the force
sengivgdsseably 74 14 todba pRkhdal aghé @R f&&@&ﬁ&r 50(h eme @mavapt%&l(é})g@ Hom the co-

mofdlgcﬁ%lzg{dmlerﬁz rjfhpqyﬂlgdg gut %§ a{ tﬁaIdféﬂatstE]cesuc% as acetalI an% (I:’IISﬁ b%%%/l eg in color to match the

o chance tting 1n space ‘enve
inkcontrnisy S iekatarigis elistying armqp@teﬁ oritseutlengthicongpagable awirhy etarglartl ballpoint
inkd@tridgds. STHlJIﬁpa&W ridansftRk £611 4Rl Wil Ue feQtitelBniFedlichl duglggeche“l;]f&nne of the
pe whi ch is the sinplest and nbost accurate sol ution.
Mhere is negligible friction in the systemas the
FORCE PENSPNGQETE®Nt act s only on two points, one at either

PreSing ﬂﬁhbhk@ag@i@ﬂgéiﬁﬁde\&@ll Rt thetfé}EJ 6 the §515524 Vi e g&;pﬁx% arms 530. The
uce an_accurate pre

rrge SRR T 5P e et L it reestbs PTG Bt
endjof the @enalttube hreengplyrd88 arellbbi dissptit @mectv@the PCBIRIth sRngtchitachsi# 78 and 512
mqgam%§ are netal and therefore will not suffer from

Fi ﬁﬁﬁ wear .or stiction durlng the lifetime of the ‘
1glbr8 T t]ge Hté@(ii %ﬁce é}"%‘ﬂ’lﬁ fgroqn axig orf%@asgplﬁpqeé@acﬁcgﬁe@ éﬁsm is required as
off-the siiftitrmhaid noolnee of gingia alaged edvelban GERGME] co&iﬁguealﬂon

Tmﬁ)fé%g %ﬁsu%%ﬁ%ﬂ}%ent &?ec'g’ 91[3 H;al ?o?c%ta hg t‘é) lEll% cargﬂs 5 I1§ W%R:L theg 1m)y1est and

his a orce Se Slﬁ ass enb
m°szi ﬁmufets Soﬂ‘itlﬁlatTh%‘B 8\?@51‘611?1@ fiipiphin ﬂ’es/smzs {he eprtgidee mtacts onlp et two points,
onest ¢ithér Bndai this tgndiwwkivel nSdal baalIo8 The id@l rekama spHnQSMhﬁll SBdIcO%h accurate

Prelgéh%r@é‘ﬂﬁﬁo fO tontE) E@ foki)%%ere‘[r%(ﬁ'f50¢ I”l?.l E)s seen e a. rehglglg ieyﬁtgn% n\%ﬁtlme as the

e resu tlng neat Yy I'n
maip Bs 8% Seihyndibergiove Fel lmﬁﬁlffpr OFIEEEP: marwawdtlcaslmﬂteélfenme of the pen.

Thisl @éﬁls@&oh@@l NRidIATI Ry %tn&ﬁt dhloSkbasestd ﬁ@&\é&sortvl;lﬁ‘chgﬁsrﬂes

agagét Iﬂle s&l%g?a m%le fclg ! s|1songo|1(¥%4§§) %&l?ere?gl? Plﬁng%[lov}fs % é‘i!)rgegselgsﬁrﬁ tasrsémb%y 474 to
ﬂoaéf&’PYertﬁled’@P@ Igl}Bgﬂ[Zé (#p psnotto nwt etrrireqntit) fhitst tpgemiting data vizahe shangeontacts
47831Olﬁéiba§isl oFag YR8 Re sehdoP$b. e Aclifg aisérﬁglyt fits LJQ@y ﬁt@%(ﬁért Hassis

e erv0|r in the cartridge, since
molg %%@f%#se ?ﬁ%‘@ﬁ?@?nge along its full Iength i's

TOWSmﬁhpe@N@QMﬂh@GM1nlnunwcartrldge di aneter, as dictated
As BudddBL &R thetpglg%ﬂm&_uipg peh&ﬁ; r&ﬁ‘a@e AS8E the m%arﬁ'@gegé%gg(qg hfleil‘me While

@ gu } £%%$yshed agal nst the force sensor

© T od Fidee ¥ 25“569‘1@1?&? far ysgpmdt caphergmy digrdyagiages. Front loading
limiSitigieaeci@3¥ the o eir in thé@rtadys, tsibtBedishibbr bftte@hiriddORSs ROl length
is QW EEmbiR.f A6 géme@e%tas el IS RRLLOORISAER, S1 nce

the cartrid ass t
Thequrridesilt ppdbe R“FPéd Eﬁ%‘ft th?éfzcedﬁnswé@ é?Gr{iVlﬁ gre stpql b 254 a pre-load spring
700 eSBRSSEY RINGVE, the bA@idRONY itk dBR GRPFRIIL thY f28¢ ORI KRB E€spring

bet ween al | owi ng easy manual insertion and
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removal of cartridge, and ensuring the cartridge is

hel d securely without travel. A 'top-I|oading
we@annigee, as illustrated in Figure 34, can omgweﬁmmwmnmm

t hese dlsadvantages It mnll be appreci ated that 'top

|l oading' is a reference to %étlon of Rﬂf cartridge
Py, B g BRI Po FHED ?8’1% o EHRECF R RLar or g spring
504 difcugskiabpen TheBeatausessafily b brenpatintise beto@npltnnéntesy wiatvihl imsettitveand
remchng)f ca!rthdée San&@l?&nng e yﬁﬁh&@heid@ech:@l@%tﬁou& @a%elc artridge

N fromt g@ e pen's substantially
A “prlpagding lﬂmafrdg% eﬂ%mgt £ F‘éﬁe %‘& é"é om"galﬁ Eesp disadvapfipgesy ftaill b5 4
apprScﬁlitddlﬂ_gt Y oadiag idraefpkire @dnstraadT the tdreidgei fombHBectbn ttah@erse to the

long mtalralxggFth %pl Becgllgesofmeg&ér%l)rg&n%ts%aﬁx%;pgﬂq¥t 1s%o§&§@er§imt to insert

the oamdlge %%mtha e Pr apgxia? f ﬂefrpen yeubsipntially gigegulap ca‘eﬁéfectsméﬁse Figye 13).
The bzs lcfa@ Eﬂ’ﬂiﬁgh(m Rartt8 @la&eh BaidShe!Hd 408 H¥3hetdiGidk4 10/ RN Bfdliding a convenient

mec atmsm fc*r sea{m Qhet&gﬂgndfg?o]gé(a:xfel é igng [I]oglce genrs_]oggallvﬁh C %n%egl%n Cg r%rt;l;% avel stop

712 §;5qqnﬂbonm9hpess,s mqldieg 436 @tprqvgnt eveilopding the frg prasor ﬁ?é Since the cartridge

ltselpﬁé;&cres H9RcCRHRL R8cHdhd PRELADSpMgbikndshBe §001 16 QinBRRE BMd.-theABtridge
313 ?ft{l?g? is no longer constrained to a single

couplfis SRV IRISIE® B8  f ul | | ength, its central section

As tipaartriige inhallengenmnbtraicaionmuinitdemateralimf ity falt lyeath, jtsdentral section can be

mdérsn%i%c\s&hledaYelaQnucma@erql%ss%m& ¥iopr oposed pen desi gn has
an internal chassis

an external tube
The gusegntly piapgsedRen drsien I‘lasr?ﬁf‘%?ﬂ%&%%f%416§“du?§é’fte‘i‘aé i@fﬁ ‘éﬁg The
exte@blln@Wling@64 i eseusicedbly, dlusihgie sser to histopdnthd D 40(Rem;mwmg3he external
molclul;k%é@ 51&0 Mles tHHsgluri]tg a&@s@ to%espgn PﬁrQ&ﬁkﬁﬁél G%P@eeqﬁo%[e 7\{\9 tSnllled

access to E;o uct %see Fig

worlegsiin fhig &elé\ﬂﬂlwéli‘fsmﬁterfhit @afSrSé}OHhWF‘i anéﬁlﬁ f’é?;’in%lf‘lég iﬁ éi?“ld( H?éﬂodlﬁed
to proVideshd wSer Kith 6icéygjtod Iéplaadable bderybase nol di ng 528 coul d be
Refeg%g la% I’é‘:‘g Ex%&e %{ %Xllogg tL%% eiﬁ%ﬁﬁol&%gu% élgt(‘sﬁ%'\:éag alo epr%vzlde the user with

rrng again to
accepsdpryeioprpadingper %ﬁ&?éﬂ"' rﬁ?%tlwr@tezpelen%dmﬂs rglnwm }ﬂoetaﬁthﬁllew of the
pen QB3 A4 it EPost® Ehe et er@GﬁﬁéScﬁmﬁdge byiidih©ipfolvaas | b@glsﬂamre -load

sprin 875(% to eg]%ft its %Ié‘} 718C%I xi%vf,'see%l(stor alpl)gx%ue ?B Ithgn P Igﬂg_l_lgupwarqoto %eé the tail 718

car
fromethqraxiidge came72@|@e¢ ﬁnaé:rmb&bé@‘ﬂtna the parifge; 7@!‘@%0@}16 Brp-odd spgng 100 and

cavufy(?ﬁ/\@rhg&eﬁ%‘té’lﬁfewt:ﬁ%diyb?'fdll@@ﬂg &b §ahid grozeaﬁ}e tnQevexd. I act
orce sen % erture 720

Sinc 1R AR oA U1 BT RERLE T S8 Bk Pl 15
unregsgnableitghg@ire tv isesto FRARye tharetefnplmaplding 466 to plagathargriidge4 14, since the
user%[ ﬁa(/é 1@ %laZe]aQoJ-lB&ngMd&r n%.lcil RAL SRR gtorYt-Q& Q?qu@\é 1ty

rts W car b n
Refe%%é Fd%“é"c ‘g‘?%e'[g’ﬁ ?8%7?’% %Pfﬂ%‘%dé{’“? 0‘%6%1‘6? ﬁ’gﬁ and ‘%tammg ring
714 wemdke it ehgier te Arerihimveartraigertieh greater capacity than a

Fm&gﬂgﬁmﬁgﬁgbggmg@rtrldge it is not unreasonable to
require the user to renove the external nolding 466 to

The Iﬁg‘ﬁl SEE 5@?1’@ ideally popiefepempeuliculatlyfa e prpeeariidss 41 Efslﬂg’ﬁ% 1 ngure 33.
Thisr ﬁlp‘k/ﬁmﬁzct&:oh}ﬂiﬁg fbe@@ekn Nty ©:a rchrridgkg endtC forck @&SoroTHietbupling is Somewhat

mdeEJngchF ofJ vga érrl&re @7%]61 eglge%iag %@&%j i)r t '.;isodif .hsgéﬂragov%%‘l refapcgl to the side

sprin provi

loadeia\ﬁmtﬂgﬂgez 1%) fin arlﬂrue thei sePsgined frpgce7<1f4thq @elma%ulart meglieedoos § can be

advdnagRhd to tolRntGRY fofde d@:@or‘lﬂzé in Wﬁ:&ﬁosﬂoﬁﬁgﬁw\ﬁ th kb dNG14. This

invo-lé-/gsre rB-fél%%?mggua? 1ea|;]s]‘,‘<' o? f%% tﬁ) act éorﬁce%gurl%/ trarrrlggrretc'i eli% the cartndge 414.
illustrated in Flgure 33 Thi s alloms dlrect coupl i ng

A seivBRs setngb@ 555E0r tﬁ@ﬁeﬁ fid ﬁﬂ@o@ﬁl@o&ﬁﬁv{ ﬁfvc\idg]@foﬁ:@ K6k, suc_ﬁﬁb fhanufactured

vy Bt ot Heot 702 BrOAGE.

relation to the side |oading cartridge. To fit mnthln
the constrai ned space of the pen's tubul ar noul di ng
466, it can be
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advant ageous to nount the force sensor 526 in any
desired position relative to the cartridge 414. This
WO nooclovesso re-di recting at | east part of the coP€EHAU2006/001066
force being transferred anng the cartridge 414. A
suitable force sensor 526 foPOthe pen is a silicon
detﬁ‘tlsé Z7Be @yensipn il bp rl]pﬁ]@@d Vith referens i dis forep sertgorg Elowever it will be appreciated
thafR ity omed forbe@nsby atslailkdMuitdels. (see Hokuri ku, Force Sensor
HFD- 500, http://MMMLhdk.co.Jp/pdf?enj./e1381AA.rdf
fordetails). The invention will be illustrated with
Aspshavarip Figee Bo thelsfandafddiokerily dneoensortalegeaneaires\fi2kum wide by 7.0mm long

(or@ﬂﬂfnﬁ@ﬂtlﬂ%ﬁ@ b&'ﬂﬁﬁlt RMhicR! hRg thfcﬁx[e%c?tﬁl@sgtﬁ% %(ljlg?@ vilcR grroI des 150-200
i, BB HE P TR LR g0 teL G BubSimt T e oy T P i et

axi gxtends Crrrirallwi thrpugh dizdwdt 19 aadbdytst Bk $rivh @love THei BCB 422, 1t is therefore
posfsﬂﬂle @ckrﬂ&rﬁtsthé &hﬁ&amm%rmgsor%g&mgevﬁé &{}léﬁp%é{ﬁ qegﬁer lon%nﬁdmally (see

F ; m.crons The headr oom above
lgé%%dt PR S ARTODS PR (S5virrestiin and g vigietp efaPS GopRjiae mechanism
betarxanshe@mt cenidtige ¢i8nhd tad forge tehvooitgh t he boot 702 and is
just under 3mm above the PCB 422. It is therefore
possi bl e to nount the standard Hokuri ku force sensor
Figha SR b 52igrop fatsfie elpt #othe fogp of @ doyblsrgivt aqeling plese 726 detween the
carfridgp 16 anBRA LR derBHBL6.0 The oS &) & ﬂyrcé aatna&ajolwmb SRfandsidBWKWRrds when
suby §t) to fordd qro rﬂ%\éhrq{?iéea\q% tgg %po%z S]‘élc %%P 11 agsnglrgercdglgo%ggﬁ gél}t angle, providing

et ween t he pen
theseﬂelfedep'gtrrgebe%ms%mmageﬂé% ad tterfarqsreeror 836apqunted pmthe REB 422. Each
bo 28Mn@ 730ais fharHaliemRoxieR UREl NUe RieBCT edcR BhebOENRRRBA ToNSinimize friction
“mgﬂgkkh%9£e414 and the force sensor 526. The | ower, or

orce transt ef bow 730 expands downwar ds when subJect

to force fromthe cartridge via the boot 702. The

Thd dbﬁlﬁl@bdvﬁdeﬁ@a&&% 3 Eeﬁgah%? r&é’!fgﬁ.néthé begtmigealn@ h@m nﬁrngé/ ttp%ﬂg when force

|red cou et e cartri e 414
is af’ Wed o i c RLIEED F“p %%th‘rtr‘ﬁ‘b nﬁ é’ﬁg‘f’ HRPeeE 7&%2"“‘ bEB’GPdeISchSWY > to
elinfigeg anptber PO of Eicfiay(peith davityritsedf dhh prvild acusbddge cobler). eRHga between

the erce@@ﬁslﬁar SHRERN R Be Gl FSY@(Q‘ tﬁeQOrEg @ﬁs&] 5@@ Cf sﬁxhl@ﬁe’c&t@e t¥1\é maatg%f the ball
lﬁetsshgof the cavity. The doub esi gn acts as

F??ﬁ?mmpreventlng t he cartrldge 414 frontnovrng
upwar ds when force is applied, and ellntnatlng an area

Theoff)rcé Jehs&t 52@ Q:rate rQo@ss(?xI thé Jll]F I51lsl H‘Btﬁﬁm?%ﬁ/é% % g cav1 m WPiCh the double-

i nned necessary, m nat € er pol
bo ?W@P%Hﬁ”@@FﬂWﬁ?caV|ty itself can provide a curved
ridge contact). Friction between the force transfer

Thqu f%ﬁﬁg eqli]égortdkc%opcalbi neééinlof %?e% wf I&%e S nspgerc?n A egovF Htg axis of the

acause the curvat
"a”&%%t“é‘b fmcgrlféamprrﬁealﬁw@eths ensv@rle sﬁeenrtawégma\rhp hvaflablesspass sHowever,

bechule thé &ttﬁ bﬂﬁé]le%glﬂfﬂglﬂﬂedﬂaﬂﬂglgc’lﬁb Gts Uambwer 1m7a152gg She Elt%‘i‘dlet rsiofis induced by this
e 0] e e e
ofE meén &!c?:‘gl% Ti ‘% (lﬂscﬂsflfp PV h & bt lgnigogmﬁl@% &5 gg 0% ion”g g"ﬁ‘@% minimizes

frlcwnththe coupllng pi ece 726 above the axis of the
cartridge 414, since it is inpractical to align the

The,_ti‘é‘)@blM)w cmﬁ%%gfdllﬂgclg 9{‘#'@3/ Peat%r?ué t(ZS):f Qst \téxt]getgg\é]?riﬁrlg qu:)nlstgﬁi pV?ilge?l unconstrained
by theqavifyl dgdoublobiw @n gt ametagmatilgsoftapripe, It segH bgioRlemublon gisetee that it
exp!mﬁs toglLGe gan)y whddl sﬁbj&teti @b ForGOH e goaﬁAﬁ‘rgxguglﬁy §(§?ﬁgs will also be a

funa oV t he centraI|2|n function o

ey ‘ﬁt“ﬁfa?ﬁmz“é Lolrgressf bt th Pt dheclopduPaoiapling giece 726. When
the fop bove728 26 oatindd @y thia caxiyy) the adubBRHot ampmg plevdd7286 Pl a&gs a very stiff spring.
It sto@A BL Q@iteﬁougmea%lhj REQLR ‘E‘EC?’SIEI%QWQ%H ver?a %r\lluexgc\(es o% interest in the real force
. doubl e bow ' can act as a reasona Spri 1
signdhoyl d be soft enough to guarantee that it expands to

fill the cavity when subjected to the force of the

prel oad spring. The softness wll also be a
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function of the manufacturing tol erances of both the
cavity and the doubl e-bow coupling piece 726. Wen the
wWo o728 i s constrained by the cavity, thePdDADR®6/001066
bow coupling piece 726 can %t as a very stiff spring.
It should he stiff enou avoi d reson
The figres SRS PRSP & hotim [dhevess & F‘gt}ldéﬁ‘é U A amisd 1 fn ﬂtﬁ%tsastﬂmﬂhng 416, and
makbdectiieA bonfatirvidh tis IPGRED2 \TehEsetf a seeng$adss This B2 Gens kosbeihgtransmitted to
. B3 i the
wmmh%%éﬁ%“%%%?%%eaﬂ% %% nakég%gﬁgg?%?gaGEEOntact
with the PCB 422 via a set of sprung | eads. This

By &B&‘é@ﬂtttﬁs 559&;6& tj&ﬁh‘fégloh NBNGRE tened 5160s BOIntha FlughGiifMtis PCB 422 and is
then?ﬁrg\l% solfiere ens){oe; 5 o?ce %&g%rts%‘ mlll:; e s%%zu%%)f é%tg%teé 8 the chassis

movldingéhg heoayse it Wit b«f whiest toséwws@% ajvay ﬁfmtht Belditeush wit h
the PCB 422 and is therefore ideally soldered to it.

Fyrt her nor orce sensor, 52 st he segur
To ra#cf gléSH)ééﬁtl g’thfhgg 4%%_1? S% %ﬁa%égs ‘%% %%s&l%‘mgu tﬁ6 ¥1a a set of clips
fornipe insbebihessit mpwidiag 416 piskex gudirtaibeigw e PRS2, fRing mqe&se be provided as part of

the aﬁééls%oﬂﬂmg ;5?6 @Met;a@aﬁd El{cﬁ&ttﬂe%B’ 4% hﬁleFf@B 42 %arptﬁéh Rt within the
rely attac Si s

g oy o0 s T Tt P9 TGP AT Al 2P 2 o snsr
526ext endi ng bel ow the PCB 422. Pins can al so be provided

as part of the chassis noulding 416, to penetrate and
The gprbiviémpents ifeowpdBFigares 374He Shapdipotahectaise fah tepst pariphly) S e prrtridge or
boo@ e, 14 UbihRF 57806H 1fyulic \M)ubﬁhgl 1AS wﬁlﬁﬂhﬁdoﬁﬂl@ b coﬁ;ﬂinéltthlikﬁ.‘lbﬂg;he force

sensg ﬁtbg Iposéggetdr%vg&en&{) gléﬁ I’rglﬁ tc%ns’ganmts otJ tﬁ) (r:]pae%::_.lbocfgrf and a%e'&sef otiler problems
suclp® damage G dhstdeaelrtiinphesl when the I@aﬁtam;ett ftrldeﬂppeyl) anfl p gtpfivdheundamped
tranGi&H feSpoktE GhiK iR Me avfldble bRodthRivRNSOr 526, via a

hydraulic coupling. As with the double bOM/COUp|Ing

this allows the force sensor to be positioned

The geisipb Y Wheli e dRFEmiS FovR & TBs £ 3P S0hFS woie th &gy lfFD-500 force
sensdNdlscaddlr B8 @srelatidaas thp daibledns captdy. as pebaistyemdnriond, tother high range
presgﬁg &ks%ts%];e a ro] s Fﬁg %’Qg@or 35@ AL ugeﬁ wEtﬁ lex%gloﬁ rtheq)léﬂ) Qﬁﬁ% 524. The

transi ent response wh
PCH {23ingeds o eat 5 et & g 60 %hﬂwddtwvewddéﬂe%t all the axial pen
forck 8)OHE ped bhabGnd @B IvERathes thal Bk fhdd-nfolug dsrastichAé\the BTB42Nd
38 using the Fbkuriku HFD- 500 force sensor discussed

| at | th doubl
F1gtﬁes§§§ alfjlgﬁé g}ﬁlgfﬁlfe- co(ljl{?lﬂlé rct)nurmrfg%e \;vﬁgeetﬁp Cfllgg‘%uf}@ias a nib at its distal
end ssiwstppis’02 ateheanlpemtesaad t"@tblbeot piEhes apbingeo 7325218 agzembigee qn g durface 742
thro‘&éht Jﬂ aBJYtUI\MIﬁ ﬁ{Q H\ter Blb'ﬁdeg @Lclkagg 094, 1 g Lté%ésed %r@s@urg) %e“l%grauhc fluid or gel

needs to ts nounts sQ
TSGR A EEBUCTS RO TR S AP SERG S Py s nsmiced
dmﬁ@h@&m@ﬂtmnmhempemwehassos (not shown) rather than the
sur f ace- nount connection to the PCB 422. Figures 39A

The?aﬁtgon%?ge 1%\,%{)rce{:;ll<e rac‘:gl dnSor % s&%lngt{lglf SHO\%LDI}; ? gﬁ'gst 4%) d 41 It will be

artr as a ni

appegeipferbthat Agse S&fttChFSr?éﬁ @ptmﬁscl qd witheyt thFght-prslst bepsly SThe §gh§ angle in the fluid
pattlab ROkt S3Re A A 16 fRFREsane or gel surface 742 through

an aperture in the over nnulded package 734. The

I ncreased ressyre in the h ulic flujd
Figuse ¢4 reppgseth Be piapfon el A hfgmé*f ot g 08 4 ﬁ%‘%ﬁ P?-”saz% as & piston,
approRigna®lyf 49 it cress-gaetdnalfared arinél e Bedisaion bRAfGvdl Bardly ehasges.t t ed

directly to contacts on the PCB 422 via pins 740. The
Pres%grtﬁ éhgﬁgl oo]1C1t tllgﬁl}ﬁn gl1”736r %{‘ tlﬁ_eeca%roggm glman gsltngf% S l‘l? oE'e Vﬁe ) rs%%nestant 50!

appreC|ated that t hese sketches are sinplified and

wi t hout P hé&/ Ai-ght/Aangl e bend. The right angle in the

fluid path has no effect on the fluid at |ow fl ow

rates. Figure 40 represents the situation with an

unnodi fi ed Hokuri ku sensor 526. The ball 524 acts as a

pi st on,
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approximately, as its cross-sectional area normal to
the direction of travel hardly changes. Pressure

wao boosoglsout the fluid or gel 736, (in the casePOf/AUR®G6/001066
Fbkuriku sensor silicone g%b is constant so: P =
FIA = vgsre Pis the-fressure in the gel; Fis
t he |npu q%ﬁ% PP W et ed force; Al is the area of
the plunger; Ao is the projected surface area of the
bal | i n mpk avinght@mce; or ef fecti ve di aphragm si ze. Thus
Fo/F = Ao/Ai This ratio of the output force to the
applied faorce |s here terned the Gearing Ratio (gr).
Exper i rﬁ%ﬁm$%§ﬁfts show that the Gearing Ratio for
the Hokuri ku sensor is 0.22. Figure 4 1 shows the
Hokur i kuAisethsada ohiwplingertheen nodi fied to renove the

bal . The cavity of the sensor 526 is also filled with
: E : fS le ﬁ Islgor & ﬁ?r 7 3 Qrfa%‘p agr tOI'f] %e %Jr{r/\gevrg Iglt € IVg r?xapﬁn'agm 9126

(Ao) is the top surface of the sensor chrp 526. The
di f f er eribes bet ween using a sensor with the bal
beari ng 524 and wi thout the ball bearing, is that the
top surface_of ,the chip 526 does not act as a piston,
but rat her |t de orns |ike a balloon. The force sensor
chip is actually sensing a pressure instead of a
Thisfrasioé the Geimp Edrce tot thecapplied ifeeglis HersriermedstbnGearingRafip gk iEgperimental results
show th@filel Rarind REiObY 8 HokudlQ séhsdr 6RI20al  pressure sensor
deflection profile in Figure 43. The deflection in the
pressure sensor case Wwll be |ess at the centre of the
Flg“eerﬂlﬁhoan dpeiHokgjiq pengophqvisg been mrdifid; i gemoys, fhe bafl.y fhegpvity ¢ffpgsensor 526
is aleh fjeth Wity e diid oegebT36ia8d the ﬁressﬂib hdisediedily oh ttenedsdrehid i526 bo the effective
difsherent gearing ratio. A
mqﬁ@%%?%%a)§$gﬂ%¢%g?%gﬁ %%n e é%ﬁsor configured to
respond to the pressure in the hydraulic coupling is
The giffgrrpre befwsingeinga s¢asor wigh thesball hppsing 2xttand withputrihe halh beapng, jstthat the top

surfalf 8f tREM@BLE ddehBot b bLLpiSANS® Fattiehit &f&abhwatbsnoam TBPRFck Bndr chip is

0 SIS TBUL 9 1 o 500 1S B8 Byt ot i
42 ¢ typivad pressine gnsos deflsétipn profily indhigurd 48sEhe ppfkﬁtemrne‘zije pridswe pakcase will

be l&g atttﬂaeceﬁtm da® tlknéﬁlb a}Rﬁt Redd léspsehn@/e aéﬁbélﬁﬁl& aI*hl‘s dip difneter is also
ssuyres i s Jl[%efﬁﬂ e order at nps

n Ner es,
gt P e Bafrerbrd oOY BRAE G e e & e SrE B o e senso
confiagyred BOBporfiar bepresves ingheddrilicl apling agphv vt io Pigars A4. ale B ingrfortant to vent
the c%@i@sz% becf\rpcllthﬂe f’ox%e Qensgr M %26 wxl’r?alm E e'thrgéfi‘{h%oa- E‘iﬁg 'f3|4l'“ d

or 'gel 736 1n the caS|ng 734 shoul d be inconpressible.

Al'l bubbl es should be renoved, with a vacuumi f o
Anynseses i §26 rrRensiyf fof Efferesial nyestuieoen by apdotewevpry high squgitivity are less
preftt@. THEREK $mneccﬁ1pamr§t Hehb@enﬁ@&id'aﬁlblﬁlg al bRSGM! Eheh@REl oi(ﬂrﬁﬁlﬁe)s is in the

for tive

ordeﬁsogeer ereﬁ, so h1 sens1¥1 ty Sensp ):e;)s ae li]e(ss E,htgbq%_leﬁegOOF force over a 4mm’

ectl Pne
diaphlead(tbméacr%sfsmnsﬂcyn)lﬂ@Mm 1YrPSET Llatone gel and |t has
proven to be a suitable for the requirenents of the

Theffﬂ[dco? g§l?§§ erthelségmg e be%égﬁlﬁresfslbw qﬁl ﬁ%bl&eshﬁllcm?eyrerg&ed with a

used the 1 ssues to be considered when sel ecting a
vacuuy if nepssaryy (The diffgggncg lwgveeth‘éapﬂ@ fluids-is the sheer force and the resulting pressure head

(loss) and loss of transmitted force.
Fin(effective) = Fin - Fsheer

Peffective = Fin(eff) / Ai - Phead
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/| Lower viscosity decreases the strength of the chip

526 (or nore correctly, the chip needs to be less
WO 2@r@)eemd the easier it is to break. i1 H ghrC€T/AU2006/001066

Vi scosity causes nore hyster§S|s | oss. The sensor

signal should return-to- zer g setting after rel ease of
Therprresuferpagdrloss i nsignifieant fgstiseng 47! yoctt ke BOL (4 kesiotilafle for the requirements
of the BEeISNsGHE 655, dvie®t athe MYs WogeB Shay be hat edll thoistubeto be considered when

ecti ity.of the coupling fill should be

wkgmﬁaNMd%%mF% (m£§€§ in the high frequencies can help

to danpen the step/inpul se response. The elasticity of

t he booti niouwet visagpity daadasethe sirengthofithé ehine528 (dr mafefoerreetlyy hechip

self-res onaxﬁtads@rc‘&'lési Rid) HUShe eAvies Risttbreskoupl i ng (I ow

stiffness) lowers the oscillation frequency, which is

undesi r ab| eligi@oriscetity equyes mgre ysickesia fosc Bhpyprsergichah howld siign-to-zero

t he decel er @tihOdhef BELEraRIPATSS. Of the pen-down

action (for convenience, the pen down response is

r ef er r ediit oSegendarpeffeeti{resonapidisaivaciss andpgndingmyavespislyissh @dhe effective

provi des ancldiuig bt ickodlihefilbhbuld B niifigistdr ce si gnal and

increases the risk of chip breakage. Figure 45 shows a

typi cal Faplewsisdedish Sequpisies ep i dpmpse e perjapplseresgonse.

the FI response. There are several possibilities for

applying the input force to the hydraulic fluid or ge
The7e3a§tlclt;_ Br @e b&ft nﬁdﬂ&m@ rainﬂr%ﬂngoslﬁf-fic@ AB afdcCthS BedMWBsohant Eblgaubﬁs A softer
coyl m§ pf“ﬁ Ftﬁgesf) l?wers Lf't\e%)s%ll%gon ﬁ%&uefl(alr quciqpls %rﬁ%uaibgeg %orzv%:?;%}y ast ere coupling
mcrpasstthnﬂewkra@%ibﬂcycmmhtmém eef-dowp aciomffer cenyeniques; e penglayn response
is réf&i%!i 't0n£ e h?l”stésﬁtﬁ&z) witlid FIQ%&ﬁe Frbidel hr?%hvvanté’&fﬁrt@iﬁct lirSthe force signal and

e

el dhafiF B O T AT U i AR Bl P Egp sirs e
F1 tbipenseli aphragm 754 is really only relevant to pressure
sensors where the input is a liquid or gas. Figure 46C

Theniehare vé%al %os@iglh[le%gfgp Z%ﬁu% eBLIthglgeetro tl?e%dr;lﬁmlu a%}' géi’ 736, Three of the

ani sm can ust so’that
Pﬂ%WY%m@HPﬁS¥WmHU$%¥?4@h@4§%rface strength of t he
di aphragm 754 does not need to be so high that it

In FlQ{r@IéAe Fn© Snph }ﬁéﬂm{?ﬁf ?o%ns]a 4 ABRPESHitORe ARehurt m;cg@e@@laym afhe piston is
eri_al ar ound e Sl de
v GOPRIFHEERAS TG o L R OMLCURT ol i i bighy

undedalydd.i Nng and reduce the frequency response of the
step/inpul se function. Al so, the exhausted materia

In I*a%\ge 4‘%@' tlxe %Q% k:ggs &fectgag ar?cgltc'vlfa '\}Zx?gﬂ-lg(n?émgra@ Ba, 'f‘l%)dlaphragm 754 is

realsmhf rﬁlwem@as@wesseltsw @P%P@n%;teﬂiﬂlﬂw Aeps matg ﬁt be

desirable for protecting the chip. Wen designing the
Fight® 12 sﬂo{i}w&mﬂmglh a4 ﬁhsaﬁﬁgeﬁ GUbRbifHESn. THRAndRhBM 38 be made robust so
oS FEHER L KBTS0ty PR Gl B O ELA S5 o o i
intgpfey withe Brea tramsmissifromd ttveexfialst jofl mpteriab growdd)| thet sedep of tlamiunger 752 can be

rest§éﬂfe& %E‘ $ %Q&s Gf L@Mgn&mstany pelgs 'cB@kHJ@’ arldol’éﬁlrcé 3 ﬁ'etlﬁ‘ency response of the
oscillation fregll‘,lency see

step/igulyrofugsiien r Al gheoPhiuped ﬁn?fiﬂi‘{ a‘ﬁl ‘gatucfﬁpaflﬁ?na‘ffn&ecaflﬁg %ﬁl (see Fig. 41)
incfabrbythid vofing tra0in (48 edl@bted pilet) Homb élo@ask Gurldrable and in fact might be desirable

for protecting the chip.

When designing the force input mechanism of Figure 46C, the relevant considerations are:
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Volume ratio: N = (Xin x Ain) / (Xout x Aout), where X

is the axial displacenent, N is approximately 20, if
wXeeo7at9eem i nput force of 500y i s approxi mat el PCHAT2006/001066

m crons. Up to a point this_axial magnification

(Xi n/ Xout) ood as |t meafls, in this case, that the

10 mi crdns Sﬁ‘?ﬂ? mistgeifiche sensor di aphragm 754 ni ght

give a O 2§g£éﬁ$m&$ggﬁm§pmgm@ﬁhd'ThIS allows a better

endst op protection nec hani sm (see Fig. 37B) to be used

that doe# riop pheide agent fer the uid tomiciltatsl iwand wefiens the coupling — undesirably

requi r ementiSyeriddi@e &Hflitﬁﬁﬁeqﬁénci} Q& gh@phr agm 754 can be:

i Just the soft bulk material of the sem -cured

si li congy iGap Siagriiftes the valindtaty of e WpRpivton tetebivep thepytpug pisten

Wi th say anp,&RQ@¥¥oh &hedoupai nted over it. iv The outer

part of the fluid would be extra-hardened with a
Volsterritace treatment, v A welded film A thin menbrane

over silicone option is very fragile. The wel ded fiIm

can be too_sty.ong an ead restra nDst

t he appll??ed % c’g g‘sy é{( W ’\(sg fcﬁleﬁege)?h Il ?ﬁn%l\

not translated into fluid pressure. The melded film

configuration is shown in Figures 47A to 47C. In

, onsed for

N S KR PR P oAb REOHETT, 756

initially bulges outwardly so that the plunger 752
Up tack roint dhis el megnifivation (KinXeny ést eopd At Asensni s eppe, thaj the 10 microns
moveE 8l ofitke g&@bﬁ@aphﬂa@l fdauhight pves 6.0 kn cai'dﬁ)dlgE\tﬁ{rameﬁtST}ﬁmm d Better end-
stoptphogeléltrlo% énechain m F SB I-fl%) }S’yﬁa éogbr % él'gte ogsnno agg( Srl]lc ushcg}lg or%?equuements

pl unger di spl acenent, are relatlvely hlgh. In this
The gafyer, of the sphtkemdtb4 @nse:i to i v di scussed above becone

rel evant. END STOP FOR DI RECTLYCOUPLED SENSCR I f a

force resdi I and the

sensor i's dﬁ§g%t¥§m%%%%khggméé e %%???fdge or the

boot (sei¢ Rilipone3@ih,a thilmeenitsmeie of overl oad danmage to

t he sensgQr hecones a probl The Hokuri ku chip
(referrél t%“ﬁﬁﬁ@%fﬁﬁg 8§}W§M°P§?Fc defl ection of
~50 m crHnsTiRbudPartdiithe fRA Wolli 6€ex@h-hétdakOwithMRacOteatnlhts
deflection is in the noul ded casing 734, not the chip

526 Foﬂ’exﬁWﬂW@ﬁhat 5009 the 10 nicron deflectlon is

nposed of no nore n e chip 5
A O ERRERECH A8 (EP SED B Ry TF i N o seons i seady pre-
straipa@ds $ogps S AE lafOuERicOADRROFEETInOMNe Tibn prdapertsldtddante Riippressure. The
Wekia (ﬁlnI & ﬁf@lﬁh@{ 15 SoRY AT g9.1%947%r{0 @ﬂld 'Iﬁf; Eﬂe H?&athe inﬁutsfﬁrse F, is lost to F; used

for grgg]‘“gg‘lhi’ é\‘i‘) 7%?;%} ]Ew‘g‘i’i%lv"%a &gat he g‘%‘t‘i‘l g’“@%‘}uﬂ@fdgyo%%ﬁglf plunger 752

actshie@ tede fhe dilm ifbtofting Er@insorasiF; & vdednd wiso is fuFalEssueationgveans shown in
Flglﬁp 97 CS tth% Hﬁlr&}l 0/55 Q&Igc‘eg ag %H{a@s?syaréuﬁd q‘fe s{dkI C(H"' tﬁe’ pllﬁggrSbe xvh&hﬁ ancE( therefore

e referenced respect
plunger dlw@cwm aedelensy igh7 3g thiygese, FrEssi o & tfe@lﬂ%seﬁtdu %ﬁve become
rele@nt. t he chip 526 relative to the package is snal

Tests confirmthat an end-stop referenced to the front

es not protect the chip 526 as effectively.
Emﬁ%ﬁﬂ?ﬁgmﬁgnﬁﬁﬁgﬁﬁD§Wgw end stop arrangenents 738
referenced to the back of the noul ded casing. Testing
If alia& r&Hitvatmglchipig iatidt asadjenehd Snsdois Bigccuoadaiad tk cattidge or the boot (see

F1gp§3?tt‘r%01§s{1@& otvgﬁ)a&: Eumggeat% ﬂle%grggr b%go%é gpl‘ogl@ﬂs T‘l%l h%&'&u chip (referred to
excessi ve

above) breaks at a static deflection of ~50 microns at an applied force of 4.5kg. Most of this deflection is in

splacement,

the moulded casing 734, not the chip 526. For example, at 500g the 10 micron deflection is composed of no

more than 2 microns in the chip 526, the remaining 8 microns being in the moulded casing.
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interference in normal operation. The flange 758

shoul d engage the end-stop 738 at all points within a
waeery/0stsort range of travel of the boot 702. TPECBHAU2006/001066

conpl i cates the manufactures but an excessive

engagenment range can exceed 8he full scale operating
STAHAQEERGPADPRETECEMS Oor 526. Figure 49 is a nore detail ed

sketch of the sensor and end stop in the pen context.

Toq&&&c@ﬁl_t: chlp SESHnE st4fd ot/e!?ﬁa(f]?jgténél-;tan ﬂhact iggeﬁ g&%%%ﬁf’ at555321 11%% (equating to 16

transmtted ug the cartridge 414 to t : )
mirps delsTie V896 bavefreongted tsroasgeorgheTei baReenst 40 micrqnp aqdrid microns.
Faly@vaiing 4f) Zhdwhob @lthib Sccypiogid diffiel@d Fagq ihe shd-didpehadralbé refedefloeld With respect to
- ri 700 4 e he .
o 038 50 00, Bl D G0 S0 e LSS, s s
Tegig copfirg thap i eP@rPtolbfﬁ’gfa@Céﬁ‘r@#te fightifase daseods protect Ay 2hip A3 as effectively.
optional |ayer 760 of material with a known spring
FiguR9 8¢ 21alao GRAY RE sthPsiabdeRRRY 3_@ S Oedl th the BERSOthe ﬁlglngdQﬁsing. Testing

addi t onal breakage protection. D M C_LOAD . ] )
o RSP SRR o AP Lo T S AT Safe bpdeyiont cxcessive
interéseppéednl ndrpsl opergien sTe flagge (&8 shoukisenbdgel thel explentnp| 78%1at 9B peims Bithin a very
shoThﬁngfe t)f'\“}adel f thgt%lot_ %E.aﬂﬁmoﬁlﬁlicgt_@sethéjﬁ&ﬁa&ﬁ@st P ﬁ%&&%\g}}é reﬁgugcé'fnent range

as [l as the direct nechanical coupling. ,
caty ?’f&e\gﬁ@ﬁﬁ‘ﬁéﬁ%@?ﬁi”% Reeerf iy §206UA1 i ngs |Ot e ng to break

rather than the chips. Either failure would be
Figufel4@ pu/nitld d@taildd skt oNBd s}éﬁb@llainﬂ) &1d sBP GWRL defd cc{nﬁﬁ. t‘?zﬂé&:f &sure on the nib

[ 0 .servi.ce e r ot.her e .

188 AT FuShed'B BEGERDE BBl D3 B i i B e g e
414 §5 1 thinkeotyg mhieh ie areilasded agdirfsiethe baBl 524 Wyahefrirasionl springT0)- riKhe end stop 738
taldBthPBroD GBS Shapell cBBGN it £8optsti@act i2l dfiBiof B &S ERISht with the boot 702.

di spl acenent . As above: Xin ./ Xout = Aout [ AN =
Ao S o e SRt P OO PP R b o 526

additipmil hregirageprafestion. ng rati o assum ng no secondary

effects. So for the displacenent magnification = 10
DAY Lo Phof@P89 = 10 x 10= 100 m crons An end-stop

fitted to prevent displacenents of this dinension is

nore easily manufactured than one configured to stop
Shoefy logdling ip prihlep foadisptyseupled Fyqsensir geivadl a6 Guid edypledieniordihy fluid or gel
tradSBAitK@E dadklbrhtion PIREIE S Vell & e dRecl RELhAHIGT RRHb1EA RIoREIVVRR Membranes in

t flan 5 f th unger 732 and the sto urface
15 oo Eod RS Pob o S At v P £ Sfeses v
shayayfn thOERERIWB EarF BREFICSENSOR o GBS URh K@ nogablecthntrislgt and battery pack.

coupling between the pen cartridge (or boot) and the

y s = t . I b
F o ARt o7 S PR P PE T HealsEF pABA e e
thrgshld displpgEeA 4 (see Figure 33). This coupling is

somewhat i ndependent of whether the assenbly includes
Astift@e:boot 702 over the end of the cartridge 414. The

force sensor 526 deflects in response to an applied

force F.}éﬁqgisp ssed above, the sensor ngy break when

the appli OB TE* ERE balls N hE ~eisglatement peghificatiogs ¢ he

sensor.

where:

N = volume ratio
gr = gearing ratio

assuming no secondary effects.
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As shown in Figure 33, the force sensor 526 may be

recessed to prevent excessive deflection. However,
weer@n/019606 he force sensor is protected from anPCT/AU2006/001066

excessive static force, an |gpulse may still be

sufficient to break the sens such as when the pen

i s dr oppedordis displaceppn magpificatipg=dP Bdnt an i npul se from

breaki ng the force sensor, an el enent may be inserted

bet ween )tﬂfl@smjgb:laﬁdOt:mﬁDrﬁi%ﬁ‘se sensor that can coll apse

or grossly deform when the input force is above a safe

t hreshol d. The ¢ IIa si bl ment, i s desigpned t
Ao Soler el RGPS RIS T SEeBT g AT ety hen one

conflgyred ®lstop p& mizgpp displarsmntse Feot Higrge $0hthe plmga,r]y serkérrvaliveppreciate that a 100
mlcrgﬂ Qag‘%gﬁz'éénqge ﬂa‘ﬂget ’B@ of’ fRE ﬁﬁng%xeﬂ%%d thg_.@tgp &%Jealﬁ’}.s bi}%@end stop 738 is far

el enrent may desi gned to col | apse permanently or
%“?8ﬁb%FHPPP?§WIf the col | apsible elenent is designed to

col | apse permanently, then it is nost usefully
DerblAR8T HYORE] B6sdriToopiNGe cartri dge, since the cartridge

i s al ready designed to be repl aceabl e by the user when

i s exhau d or.the nib is danmage
For i35 g7 @ g P B BRSO\ B P SO g o e
plane of hapsp Bl6es pdrpmbintar T6Ge afihef thotdtdfesidd GeeFignedd). 7168 coupling is
som cféf;eide(ﬁ{ of ¥héfek th@ Esse?ﬁbﬁﬂﬁc?udzgtge HoQtl 76i 84r th¥\Qd BARd cﬁrtgcég4 14.
764 of the cartridge 414. The struts 770 transm't
aX|aI forces throughout the full dynam c range of the
The faddeGens&SAG Gatlettd ih @prinsettl s dpphKdi fate Bl eAdisrassédahovedbit seasoemay break
Whe@&g %}%Pe%g rI:e X @alsqhe%lagucflg‘lll %etsg]fs&s h0| d as s hOV\ﬂ I n
% en exposed to an excessive force or
danaglng i mpul se F. The outer section 764 of the
As sE@&&lhii Figge33} id for@ sedrTRovedyivk ecthied pd @t cRkaivg ddflieion. However, even
if the or Isetng’lor |1sr}ntia'c|hec if fr mZm668xcéss1ve tagui_g’orc% %{nqrgﬁflse %neclg_%c}n% ant?ﬁent to break the

orce sensor 0 assist cru
sensgft%ueh@wwhea}eewe@ppeémm@baﬂél e to the axis of the
cartridge. The exanple shows two struts but additiona

To pgel-vFﬁlfl F%anglfeh onhéjrsaei(ﬂni gne I}?ra ﬁfe?esorg aar}n é e tunéa %rlgser{ %ggween the nib and the
foreg erinfoa et brnecokidpenarrgrossly defarnbhwhdngbd ipputfeme iscabovei adggée trpshold. The
collJpQﬁe g.@dﬂl&i ﬁ ges?gH&ir tQ G M3 hdAS JRad m@lﬁe &8 ha@le SOMO/L U}S&ﬂiapsmg, thus

he. co e ele t 766. Figure 53 shows
prer”é‘ﬁ%)@F ’é‘fpi“]ﬁ/gnb‘fr?pﬁﬁ"’élf‘%tf’ge TETERT 766 suitable for
i nsertion between the pen cartridge 414 and the force
BlRo®h & TethneA®r &ARShHE).S of a pair
ﬂm%ﬁﬂ%@%gk%%%n%ﬁ%&%g%k g a%%nggﬁle %&io§%r|c§sleeve 772,
with both rods neeting at a slip surface 776 inclined
If the oolkapsibld atefghttitidbsipl taoollgpse/EBuandie, tixnétniembst ¥GHilly incorporated into the

cartr‘ic{ggnsm 2 %ﬁ-ldgé is a%af&?%esttéﬁg@ %gl%oxléélac%%ﬂﬁ lfyulhé ugﬁm tge ink supply is

gg orce Sensor i ppi ng,
exhayg ‘ﬁﬁ@dmﬁ%h§ﬂ¥% as shown in Figure 54, when exposed
to an exceSS|ve force or damagi ng i npul se F. The stick

Figuféﬁr%al ov% a % c g e%lljf éJnngtaCS c?lhgsm?e gengex}t%fg ect}lgafﬁsilﬁlgg%nent 766
consigfsi 9 msﬁ@f ewt,séﬁe Jomertwenmge?danﬂd%?f thexqaeddep 6&4 1B gtauts 770 transmit
axiaV¥dEBs tlnlaﬁgh&lf GRS a@a&@ rreﬁl@e 6£She FBRD Ve Ehr wh@ueéuaﬁgnamem@aﬁon but are
B
dam7giu mulbmfh lih@d>gter7®ﬁtman’t§4 06 dhepradnidgn t414 [repeshamenilp disﬁlzced along the

longfltﬁd:i’tm ﬁ'&%@gwﬁm ifnEQBRbAEs2 %l-dxﬂaa&lﬂﬁeff@@eesestﬁ ‘To Fésﬁ%r@n&ﬁg the struts

sect|on pectlve of the stick friction
Tm&%ﬁ?ﬁﬁ%?ﬁ#@°§f@%%ﬁ§'?€§5¥and shows the el astoneric

sl eeve 772 surrounding the mated rods 762 and 764.
OPTI CALFORCE SENSCOR
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The Hokuriku force sensor discussed above is
pi ezoresi stive. Sensors of this type present several
web@lloerwges. They necessitate a preci si on- assePti/xU2000/001066
t he reqU|red formfactor is got currently available in
P tot¥pe the part and too

'Hmﬁﬁmpgﬁg gﬁpgmﬁpggﬁg??%ﬁmf‘m%%§? Furthernore, its

full-force deflection is small, requiring careful
In atfsi- tﬁ;r R tAgke bPsiRfiA MBI Hib 418 %ﬁz‘ﬁ@gﬁbe uldd QM0 Eﬁlaﬁsﬁ%sb?ement In a ballpoint

i,S as of the invention ovid
pet 815??%" I?f?l‘c‘)‘i‘°8%“gs5&‘ﬁ‘g‘8‘i‘cmgt e 18 e ke e ﬁ’ﬁ a‘i”ia@r‘i’lec?feméﬁ 766.
optical coupling between a light-enmtting di ode (LED)
Flgtﬁl@% sﬁov%ha%&ﬂ%%h%%?blf Elgyern?%% %ult%ﬁggﬁ‘ u@er&c%{x%:g%én tﬁe pen cartndge 414

configuration of orce sensor cou
and dher forep aggeera ilhe Rty densan’Bogysicnas 2 PFHé’fé%i’P t76% argie7 &1h41d in an
elastosierfyrsee 020 @tih §c@bdshgpetibg Gt)a sAP@ts 774 ildinddas Belos@REM! axisT68.
elimnate travel before force sensing conmences and to
elimnate the need for fine tol erancing of the
The cdsipsnt; 196 teseite avial tiprees fiypyshous dhe bl dynartict hrge ©F therfprgeeensor without
shp;(uﬁg bilt edekigRll to/dig, ablhooh igFiRS 54, h@erﬁéib&sﬁd 898 efoddive force or damaging

1mpulse(~:i‘l'I 'th% st?cﬁfémc?ion atélgvgsh% l.h? ace 7t7gI dC%l?e tlo ree ofht ?O %&%ﬂ%ﬁo siee\ga 775 ‘i(eeps the

itovable core
f0d8r7|5%ﬁné Téfoftesi ﬁh@l@]?@cepfﬁileﬂ wpagedsp att dresssiciebng 416 has an
openlng (on the left) through which the end of the

Whe((:x eéceastnje e”rrget lé ;:J?gl\%ie et‘lﬁde}g?tgxg %§?w7%%haét he egrScrl]set% gegt%rg tl{eﬂxé-collapsed
statecad rhe calagyivipeetempitt hocating fraiures) 77484 bathedoiod end S prewht thepieve 772 from
movi ey bndlbngbskeh®s an opening (on the right) through

whi ch the other end of the core 786 protrudes to

ensure the core remains centred in the housing. The
Figugee§itiy sectfonddipersgrotive ohiés stak friatiarcbilppable @nenh1166 ) anll slo@s tha elastomeric
slee‘LcE/% S50y AP Farsd & 780'thadedphot odet ector 778 on the

ot her. % he cartridge 414 pushes against the core

786, the core 786 pushes agai nst the spring 784 and
OrTeanfuRresSESOR t i n proportion to the force applied to

The %ﬁmﬁ@f&cé ke ﬁ&)?d'é&%sg?‘dcdg‘évetl%}e zcgrQSIesrg 7 r%gns%ﬁo &12 éﬁ) r{? ge(ret:ral cgallenges
They 6‘3"?5?1@“3EEE?CIFB@aS&WIYpﬁ*?é%d@P’é@th frerg is qohe\manﬁkymﬂa@ﬁ in a stndard
part! Hegltt tdebtegieank fay ah(hﬁolﬁ)B @br0dRie plo@lctiohiS cdsy. | Eh@hQE, Bts Full-force

deﬂ{ HAS tgm%Fl oqgm]tphgrgu% a'n8£‘ tgﬁreve S, Sore 786 and hence of

Fce {€“aperture 782 and
t he shape of the hou3|ng surroundi ng the LED 780 and

To 43R BROHRBRHE Ghi® aspéof &f ARL BldlidACrikAWs M GBtidal SRk sSisbr &ﬁéuses the

ot odet ect.or. 778 as, a functi.o t.he position of

e i R T I S R T N R

the beam profile of the LED, and this can be nodified
FigubRy334sdwid 1c§1Q:Bx!lﬂgﬁ§ﬁdn'3§a FoRB Sen¥ Sﬁd&iﬁglffd%ﬁd pled’]ca;urlcféghm%lthm apen

orce sensor has a desjred dynam c ran
b“*rﬂg 5 E*‘e?at*ﬂigé Y515 predogdeRring A0 2gaiptLhs fhrge pgsof feelipnpye =¥ before
forcqaspdsingirotnoelstsend or clinitBte sie nediiafbr fids edleraeing obié eruplitly bEeaahe force
biSn@BPLat e fr B8 Sod: FoAMIcR elids U LarSifd 8BS t he
Smwphotodete%?g% 77% hecsg%#ng %%Zéf%%chosen so that
when maxi mum external force is applied the core 786 is
Figueks S¢A aciesdB Sipwk i@ toptichlefor@p@hdot! I 1€ cohBs &t al r@nsbuwinbhblb B&e bdDwithin a

nd WShil ke
ngid %Qsmgqgﬁ Hﬂe%ngg?%gﬁ%% 4?%_% s3 FPem?%J(:Q%%E ou%rawdnch lﬁle 8nd of the core
éfﬁ%\tﬁl@wn% erergsavith thares yatrides (prdoethes govefin Flﬁée Borlbe #B6 endrpf the core
engabfievibabiginggg4416 does not affect light transm ssion. I|f
the maxi num external force is max and the | ength of
the aperture is a , then the required stiffness of the
spring is:
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,EQ1 , * -/ b During use of the pen, axial cartridge
nmovenent up to 100 microns is acceptable, and this
WO ppeseso@n upper limt on the | ength of the apEr/AuUL@®S/001066
Although this mould seemto §npose severe mechani ca
nts on-Che Ien th o he novabl e
The i S Pt BF T oHSOh S RoE (i ha: i GH he cor
786 Hntdudtzheeﬂseng:b bprorfemtdm@emdmn@shotsms is not necessarily
so. Wen the force sensor is assenbled, the core does
not need to be in contact with the sprin I nste
The poqiEe ehteaPti Bt S8 FeTHE e fra HEB&@%O&%SI%@HCI ?:%’[’Pi"i“i“‘diﬁe” 8 on the
othemgai nst the force sensor can also be relied upon to
pre-load the core against the force sensor spring.
However, the aperture in the core has to be Ion%
As thepartrisie 414 PuRResHRHRSHE 813 56, thefiore TBEpHSESs ageinpfieepnst/ Shnd compresses
it in plogorti@rt@the iR appdiedC® tHeSargipid 180 Adthe Sord 'RG ﬁhot/efslai prbpﬁrtlon to the applied

forc?(;i %te %%e%ﬁ %92 x?%e{ ﬂﬁm@&? &S Lﬁg 72{0{ an&1 uhe po(léyt% X n C %e ou;[lt o? h%llﬂ detected

e maxIi num a in
by ﬂ}ﬁ@hﬁt?ﬂe‘w‘r‘iorams penbreg fengigrosthe mﬁféoeqfw ey Zﬁ6rae4@me of e apphed force.
Iom#pass filter the force S|gnal to renove

0i s ur e C i a f
The B a B 787008 4 g o b B Siouhi RS P B30 88 pnogpdetectr
778 prydrayimqvheir muehdight strikor th¢ Flwwietm Tt80as @riimgtiont df ghe| pB§DicR @ the core 782.
The Wt & 1GRSE 5180 A8 BIYShd Beam plofiléSe e ARDANR10Ycch Bs %oﬁédady using a

conv rter npl e the photodetector (PD)
collimarne i Pﬁﬁgﬂ&@ﬁr%ﬁ°weﬁﬁagéﬁts the force signal. The PD
778 output current is converted to a voltage before

The h)@de Q&s&%ﬁ@i &grebﬁyxlam rﬁ@g 'ﬁ%Qi ertlu;e 7'8§ 15%3@4051& r@lgtlvp Yo iﬁe LED 780 and

I er Is t

al n a
oS AR et STELTL oL (R, 102 A el
The §i8ig ¢&iris choeen shtatR¥ik4 ﬁ%&nﬁm exdnml rck iveapplleDthé8Gre VT i© tl@hacai so that
the a%é%{ure(%Z ﬁfglfx v@ %tLEbp?%ﬁ ﬁdtﬁtﬁctcﬂ %’18 £ H;Q}h&gn ﬁ%& &t%éﬂhf! ﬁlotodetector

her-precisio
778.| The ppegurp .7 ffﬁ ig medseedeteﬁ@g%o@amw@eﬁ maemam@f Hp o 758 in the housiag 416
does@odffedt Bghotransnliksnf or ce sensor control |l er 582 can al so
operate in nultiple nodes. For exanple, when i pen-up
node it can S|npéy be | ooking for a pen-down
If thd tkiint dx@Fhal 18004 & € md NP @O rAIANGE (HERERicks €A D6 reg @R ktAGs ¥ of the
Sprlnthe force signal with higher precision. A sinple
5en down detection node can help m nimnmse power
consunption. The force ggpdorfeal® be calibrated in the
factory to determ ne the transfer function from
plied force to, photodetector output, and this can be
D““ﬁ%ea of the RTévtaé‘F’rﬁaWé‘%@QPY?mﬁ’ﬁ & 19F 108 Boraap s pecaRiRbler gd thisjgpesesan upper
limit7@Zhe rsim bfOhe eped@6) S AlthogiNthR | vEDIdNBAS tol iRipdst Sevére mdeHaitl @olerancing

tdlq 0 I W [

o WO BPRE oo S i e AR B e s mna e
length pEhe %mea {pisds et upssesdly sgi Waentthedbrgpicnsarys prseniliedrihe deee deesygot need to
be inCadfithdt iNdlgﬁie gpeflg hﬁ%& ﬂﬁra;dteﬁlm eprfn@ fWaRh §t€-lIbSdche ﬂeﬁi %Hg@%gaﬁﬂ@ﬁ;he force
SenSOSI‘ %Qn;aCfso be re QCF lﬂ:)lo ptre d?]tge core. a§amsF$% orce 8%1[5??‘ rS]i)ralé :Hozclf\fp () agerture in
the ‘>P1ie @@fﬁ‘eb@% enopih fQ a@eoppdawgheuﬁﬁl rmmmfmh@élp@wde nt of

whet her the assenbly includes the boot 702 over t he
o S 2B e BT SRR Foraer e e sl
maxigiumellewd deteanbioin detedtihgepes @pwmand wenyupbaversk andhenreyiiremenp l 1ove-gass filter
the thr8d $RalfXCRGHS0ENE el astic limts of the sensor. As

shown in Figure 33, the force sensor 526 may be

recessed to prevent excessive deflection. However,

even if the force sensor is protected from an

excessive static force, an inpulse may still be

sufficient to break the
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sensor, such as when the pen is dropped on its nib 4

18. A dilatant (or "shear thickening") fluid is a
waoewshessdoni an flui d whose viscosity i ncreasesP@i/A2006/001066

rate of shear. Di Iatant fluggs are typically

p pard qui d at
Fieng) R AR R SRR P b roa PR 582 uses a e
width atmillﬂ@bre(gwtvb 78D tecdive Jht LED|780vwih e desirecainensiti e Itpadstah @haig-to-digital
con@ft& (@%)8196 8 sacrnllﬂléiﬁe ﬂﬁ@t@cﬁete@l@x‘:@DPﬁ@ aﬁ@ﬂcﬂr&@es&ltﬁhéjforce signal. The PD

g ehaves as a & Above a critical shear rat
7 PP‘P‘E AL B é?wef@ i ah‘é’“iﬁé PR b65e FmBlee by FSHALLC 280 Tt i ampliied by 2
progianumable-painanydiferdRGAQ 79Ddnk ¢.typAbiiyhubxo thw-gabieiltes t - Known
dilatant fluid consists of a cornstarch dispersion in
industrial dilatant fluids typically consist of
The &WW%SPI’ epREqiier 332 A use the WYHGH t%?w\mfeewq &¥0ethiopgh a set of different
intergiaylde otalneSsp&2sfiv8RDC 1700 arbies 16 bbth a Algher-pbOisid €MEIN TN the limit case
the ARG ensor 526 from an inpul se, an
addlt?gﬂgfgmgkcggégtgontaln|ng a dilatant fluid 796
can be inserted between the boot 702 (or cartridge

The M&)serﬁ&d:oﬁdbﬂerfSSﬂ' &8 aﬁ@B}ﬁféfe 11521@1t1pl@-§10§>§1 Opd} ekaﬁhpEa' @hé[l@n -up mode it
al ne

can sm}?}f]ge 10(??‘\1 I’t]or a en down ngltl%n w%ug euhgegrglom 180 ﬁt c(ajn l?,e SH:&pqmg g)rce signal
withthigh¢r peseisieti- rﬁemplmnﬁam detyesioneeds cahtelpbauinisy fdtvef @psumption.
cartridge) and the force sensor 526 through the hoIe
i.n the mddle. Durin ormal _operation of the pen,
The PR PUTPEES (i BEE Cu s B Berigr Bpeeaigs e o
photpdstepiompaiputt and thisvembatsedob detdmaine gaitt anid difet séidgs for theARGANTP2. The force
sens&QEtmlyo nfe&&(u@ @t§ze§oofok§s1étﬁﬂ5h%mai)ﬁeﬁ dané ﬁtﬁgg a‘hiaﬁle%g hJEe'd @%fei fnction.

trce sensor526. Wien a ‘damagi ng | npul se occurs,

FONFEEN%?FEfEﬂF PR P 0-ring ef fectively hardens in
As preeppadyndigussal, dilvet doupdihg Sdveai the aénacartiize e Bbdngd e edssatsor, requires
the s@ﬁsmt t@ Be El@trnteﬁ' tﬂﬁigt ﬂ?erb(?ang bftﬁeeﬁxé) $k Qstp%%grgﬂglatt B‘?hefa% SFth% cartridge 414

sensor. I ckness
(see Figurp Pﬁeiﬂg}s T"Bﬂ’l@ﬁ &ﬁ@whﬁe@sm@n&oﬁ &hqiepthy @ﬁaﬂ@mmwe stfpghoot 702 over
the epd eflti@aasidtdvascartri dge 414 agai nst the force sensor

526 largely independently of the o-ring. However, the

bal | 524 of the force sensor 526 needs to be
The fopefengir afft dofleqtyin trepoate 1@ #neapplisel Ewcedie misoliscysied @boys, tegpnyerdnay break
wheDte ApBiRed FdidelcRdbHd k0 Glasiit QRits/ck dhe sdnfr.acconmodat e at | east

some dilatant fluid 796 between the boot 702 and the

stop 712 when the force sensor is preloaded. If the
As sheegtin Figurpiletht fed sappor FRoanay bareqesd topsevert ennpssivadeficgom: However, even

if th<5ﬂrce tR@Ris @rottebﬂe@ k& aPexbdsfie sGANWRE, aﬁ@h@;ﬂmgﬁgnﬁ e suﬁl:%?to break the
cartrldge during a nor mal

sensey Sﬁéﬁ%%v\%ené]?fé’ﬁ’% " grB’(’.ﬁeg%\mfsﬁftbuE%r o-ring affords greater
protectlon for the sensor 526. CAP ASSEMBLY The pen

A dlﬁ@ﬂ (&3&%@1&erﬁ%% fﬁfﬁrissd o ?‘Ie@tfom‘fnpﬁ{ﬁd \%LCCUIQ%% BiSreRROM rdid bt shear.

Dl QUL€ hese nol %% nbine to uce a pen cap
g A 58D SPRTES G110 gFilein & i = Hfl eriol goentation which

allovghuiliel pagicleyye todth. on a 1M sher eappethrticiet arp k0t AR past &dah btdd afidothe fluid

beha(rég eas g'h&lﬁ& r %Uv9§ cﬁt%alséh&p ?alte ﬁ-ﬂ%n %Qt&@e%qh a V\icgs é\g%%lgrfa{e? gn(?i the fluid

Detection Crcult sectl1 on
belizpey e é?lidv ehlibpugs isrhsttikeorrotiaey dlusizcznﬁl%qf desompercl gippemipg in water,
indudtrtitih dildt@NSuidSydidaly @agst SNbdlEitr WaRRiohd inGRORE 6 Fatbr&e IFiR@Imple US

spy?é% @%ﬂmﬁH&ﬁ 514 et al tubes to short ciycuit them

I gure The conductive el astoneric nol di ng
522 i s pushed |nto a base recess in the cap nol di ng

To pflei&t dahhigel t§ thb k@ sd’éﬁﬁ biovRmY idddRe, Gh hd&mﬁﬁhll b 08 ShthinMa i @hatant fluid

LS pof fergd J.nto
g TGI8 S———
The d,qumq fbutb’(?ﬁphtebee:omh@dag 8 &¥h[798 «iftPa flexible membrane, formed into an o-ring to
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The cap nolding 410 is |line-of-draw and has an
aquagraphic print applied to it. The trim 546 can be
woredoalohdesed in reflective silver or gold type PCTABR®S/001066
as well as coloured plastics if required. PEN FEEDBACK
SYSTEMS - VI BRATORY The pen 400 has two sensory
allpve ditistiektag pstivesnsthe Bolak70Ri(proprtrige tagdrihi Sordvaspisbrcs26 itmouighn éhe hole in the
mifi@. m of a vibration notor 446. In nost instances this
is the primary user feedback systemas it is in direct
contact with the users hand 408 and the 'shaking' can
Dupieg narsélaptrhtion foé the pern the niflétant @inid roerthg @¢ts AN & Bl anfPEHorms in response to
mdvEhedPA e e M@4 ané(%n %l:l%t eﬂrm;[ I}&cé %: Qeng %ﬁédeipan{ fhe @artéxd%v e to the force

V|sual |nd|ca|on| form of an 1 ndicator
SIiFP26: VR dATasias IRBIER 9¢ermy 818 trnt fréd oty cHprexeluipeiopstin ropponse to the
highelieark) prevéuntisg mdvadlGwb fallel captiiganntl ther@byl pradeting@hderedddBod. N
the chassis nol ding 416, which transmts |[ight from
red and green indicator LEDs 452 on the main PCB 422.
Thy ricknepipf 8’5?6‘1‘1% terrers tped tobeifigelyyglstapded pregisesthe rrplead spring 7€) preloads the
carftiilpe £10igAirRCthdIfreb Resokl ST TarBelyiadtgerd 8y ek d-fingl sloaév%@ the ball 524 of the

forb%s%@s%r% §2té %%e%g tovxég es?ﬁ@%?n&%%%kgﬁ'l%\ﬁﬁ:e setﬁ%\é\%g??g h(f %}% tgg sug'glglding stop
71%, |t9<@epn?@éﬁesatﬁemt servskrlatent il 79 ‘@dveprniagbqqgmgym thetop| 12 when the force
sedddrlid fr8®R8eda canmera with a short exposure tinme, small

aperture, and bright synchronised illum nation to

capture sharp i mages unaffected by defocus blur or
If thpbgobia pisivided wibEN OBl §Shodi[n PESE G (@Y ERNIKEN-Gre@asbe accommodated.

Th&8 Gl hd?d) &sﬂa%ﬂ@ the \@rtB0 dRRE I GSn@T Fon RERY LR %ouk B thicker o-ring affords
tﬁgpﬁ\t oungﬂée 2% An i mage of t eNetpagetags
EeRPI R EHO O T e Pake 548 adjacent to the nib 418 is
focused by a I ens 488 onto the active region of an
cab AR@@sgensor 490. A small aperture 494 ensures the
aval | abl e depth of field accombdates the required
Thepep 63 255mbly 6f’~| consisfs gfgurgroldinggas sk Anigured Sy §flesearﬁ%!dlg9ée@mane to
prokics peh34p wirich od:Bte stoiveddntthe)top dndl biThepad €56t SpHidriak: G?V}El:ﬂgapped it

pro\(}fdgsuI Salt(!hl?(ﬁthé él&ltrgmcg fto s}’%ﬁ\{\fh %gpg%d sItlge}e](de%B‘l%g ih aéap %atgc ion ]fcult’ section

Ctra SOor
bel@@a ré\ cgtdugtive eliiﬁt?mea? @@dmﬁ?—-? insideithe esp A fhrctioys aysherer sva@lswlaeg it
corfireexs the ifiRr $10 Bid Akt 514 &eﬁ&ﬂieﬂfo@ﬁbrﬂ cﬁ‘&ﬂ@l&m@ee Fig@s 26) TR conductive

elaggrh ?&nﬁgg Sﬁfls I;u EE Dso se Tecess mctﬁ]e ca mc(ﬂdm Zﬁ 8 uF?s&ald {:aé)tlve by the clip

ure Size exposure™®

m"h’i“ﬁ ﬁ*ﬁ ‘S@hdfé?f@@é Qltoathmcam |S®ns ibplage. Aﬁmﬁ@hﬁgbiatslsmﬂdiugfﬁ% tnegrs onto the

pmdlmo)foez&ﬁlﬁae hbassmpsponse of the i rrage sensor 490 to

0 hi cs,.or t ext at.i a COI ci den

o o LR G i P oREE Y OfF ‘DR Pgen b
metaﬁleedelulleﬂeéﬁ‘fe lesm/@lgeld tohfimshestal welf 4slcoleured4Bdtics Feguired.
Pt FERDSEK S8V -Qfiprbaiskyf i | ter 432 is matched to t he

spectr.al absorption peak of the infrared. ink t
The'es F‘%%asn ot %‘fdg?* FPAHME s e FISUPARITAL Peptic- be fmn} ¢f@pibration motor
44621 wpst mst@icd:s tlasid thy anmaay @errfesdeeck yeterh s it i dect ®n@édt with ehe users hand
4om@m€%ﬁakmgsc%n 6Okt bid n &qglwgaqmgs%ges of tags. The

us

Iter also acts as a rob physi cal w ndow,

PEW%@WF?%E%M‘%’H nants fromentering the optical
Thaseadiystym & aGisual kHicd Gl INGorR b SdHEMidtor &inddw A1Q & B tuleli@1ding 466 on
the Qogtabé;{ 49@&%6 f?ﬁ Bo’m}s \lwgdo@ agﬁmrs %itg§ Iigh;rlplge 449'1%%% cﬁaessr}ss g&diﬁ"ggﬂ 6, which
transmlts llght from red an gregneul;]dslc(;tor LEDs 452a cl;]n the main PCB 422. The indicator window 412 is
positioned so that it is not covered by the user’s hand 408 and it is also unobstructed when the cap 410 is
stowed on the top end 456 of the pen.

OPTICAL DESIGN
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SO —Theten

5 i S biconvex

to assi StMHFHHRAEN Rl dPFHS and features a mounting
surface to preC|se|y mate the Tens with the optica
P (ggrel ggﬁgz A 0.8 nmmdianeter aperture 494 is
™ %v. ‘e depth of field requirenents of the
Croghesstigns. shofiing tigpeicoptitsat prdvided in Figgres 27 andrIBp dn ithage 3heNefrgee tags
pr1n4€’é o a SlBEISRS Rljab&bko tﬁé"nibhl s Ffsbd }fyﬁﬂél@%%font% the@etlyOredidn 6F an image

ees. T|It|n the ecifie .
ot e Ao PP GO e BTG o B Ry P apich nd
rolltrdngesfobbapenpdlane. The specified aperture thus prOV|des

Fus@mﬁggcgzgﬁ[%% Q.*f4nagd Qs%%&hﬂs) fllufninztg gle gfrfaée@@sm'tﬁm t‘ﬁé ﬁehd &FWiew 430. The

Spe%%geelﬁlpﬁlofl @%M g,@l nga?chgdﬁ%thb g)ﬁcnalégeeog)rsqgry ]fsegléofo hn]ﬁare mk used to
prifd Peth@k @Ss 6 MbXiABE doytrBMe tap@rep inha@ds of ALY ehedfng&&sﬂoﬂtha LEDs B matched

to tﬁle l?gp%rture size and short exposure time required to minimise defocus and motion blur.

A longpass IR filter 432 suppresses the response of the image sensor 490 to any coloured graphics or text
spatially coincident with imaged tags and any ambient illumination below the cut-off wavelength of the filter

432. The transmission of the filter 432 is matched to the spectral absorption peak of the infrared ink to

"Allowing 70um blur radius
%llumination and filter
®Pitch, roll and yaw are relative to the axis of the pen.
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Referring to Figure 30, the optical axis 550 is
pitched 0.8 degrees away fromthe nib axis 552. The
wopiroseo@xi s and the nib axis converge towar dP€T&U2006/001066
paper surface 548. Wth the nib axis 552 perpendicul ar
to .the paper, the distance A%et ween t he edge of the
mapc e GORRSt {ff canfraipages piiagst The Slterialeo geistss ewebust piribak wiedomi feventing
cotarhiSanisti® el ehterin thk.ogticalissthigly bongpass IR filter 432 is
TR s 5539, a lightwei ght thernoset plastic heavily
reS|st ant to abrasion and chem cal s such as acetone.
A B B3¢ ehenptie pedideshpwmoip Bietre 8% | The frenss §ehsop90 ilasMGSEimyge Senas with an

active dgidd 0MV40 FiR&s dqhdrdae Eadhfltxgel rls'slré‘mg%ts 21@{2 gwtﬁvlh 5] tél@tgxr o}??% /?n Gltlﬁﬁ.ﬁ{?g to Figure
sily cu

[
29 tfl]edlgns 492{1185 wnmdeEt h&&lerrsggsea]r ‘cutter. THE
I LLUM NATI @\BS(QmEM The tagged surface 548 is
i1l um nat ekilys B3 pai r of 3mm di ameter LEDs 434 and
436. The L%Qs e t 8lOnmradiation with a divergence
hal f inten W8t f angle of/15 degrees in a 35nm
spectral béﬁdOQZW\HM each with a power of
appr oxi mat 8t y; 4apWV per steradi an. POD DESI GN AND
ASSEMBLY Tabl e 2. Pod Mechani cal Specifications POD
DESI GN The %p¢ SRSAD i s supplied with a USB tethered
This @itlgs avbrialdéngfbrods.i tes alﬁﬁm&dferitﬁe it fRSRheBEctBlaf (ugge@ airﬂace 548) to
the%%@ﬁﬁ&' (}{ﬁ%&e Je&'érég tﬂ{e% sle’n{qﬁmg ﬁquynﬁ%g suceessr%ulﬁrcllacﬁﬁ q?hmages

% Ref errln% Ure
oveg de Ry Fified i é&%ﬁi’“uf@éﬁ 8193 l@é 6%8r1%1P1°°|nYeﬁeV1@ﬁhedrpaw1rved surface facing

thelipdgel kangs.. ThE enipanl 1n§a@M@fieldT&’ v iviago rééﬂ'em %ﬁ&nk@&qﬁﬁtﬂ)n Jf anQntlre tag
ertica
has]a%la%ggf §t §9 gsr (? ngva\écm betwae gdo%% p e taﬁ 8:}1@1&%%]{)“1}% ?or %glfrary alignment

¥rat
be“éﬁ’% 8lels'§ aF*‘rﬂ‘?@PW Ithy figlg aﬁﬂwev GheDe ASBENBPInE reofdsenibls gives a
reqsiesd el oevidwdt st7hm. pod 450 is as follows: An elastoneric

f d
L8R B, LS e 2 T e
freqpprsi of WQFXFIQ perimagrerot faethpiolly spévifiep 6ldrabgewthe panl4l), fog the bthge sensor
49006T 30 inVax e TR, tﬁ&ﬁﬁ@@s?’st&’r{]&‘l ?@zh;ﬁgixlglmla%mk &gé}ltdf g fhpﬁtlo of the

the s ntacsSlG rotrude 1 nt
a0 of DL P R B arergt S o st )
the jpbjedtplengr @ aB Mnagdemsar 420 poninin®mLE6 B8 tpixelb. MENY int@emot 40D B&vever is
140G0@¥ pidd1s, TR R} to Q@Bxﬁﬁ&ﬁte%ﬁ&fﬁ&g@gle&&% Jg.}é o% gp %oq-g E[OHm (12 pixels

%’t These act as conductors to provi

in dt‘%cf‘i}“ ip 1 plang pl the ippeprensen G@mﬁ%lglalﬂerﬂ@%e%endbﬁ qpmabathmd the image
sengpo ekist witheut lavipg ahymgthéﬁfbnﬂaﬁsh i\ ma@pedsidit o pl ace. Sprung

Thecllg}é El@ 19&&1& %E@gﬁ'%e% r%lﬁtg (frl(ﬁ\g.gjp cqglt Gse(fa inﬁegtlon moélded optical

n wth power
°°I%P§%eéﬁb]i’WAT~hséfaﬁh H’é‘?t%“it a@i hgsa rtefai@tl ePeii. 4&5)0th|9ﬂéltren§@§swn at

8108mV Eliedéns Bbfcarnsx ﬁfassfsﬁﬁbuldgfg @@Elm&ﬂﬂd Rhii@s d—rﬁ%tué@ﬁfam ?J@cwely mate

the | har ng statesfromerrptytoful
eepﬁl&%eotpﬁ&y%ﬁg Fdfng ging' and 'pod enpty' status

A O gmmpy fiamiey aperferg 4%drivused ta n@miq theegbpth o fifiedd requirenssinty oty design.

The&b@ﬁk@ﬂ[&rahgé of da@}kbh isnk p@b @@@e@@e &h, il aHml ﬂﬁ‘ée%%(ﬁf 1§ 30. % cllegrees
reasona

Tlltﬁé %té Pen tIu—]gugh %)ecin? % Vﬂngehmcazesﬁ ehé %%béefct[ pi%e upjfo éa &y axay 61;{{1 the focal
plag7 Ghegpgoified qtpettlhethﬁpaasce'ldmj cdiresppnBi6Bdepid of field of /6.5mm, with an acceptable

blur radius at the image sensor of 16pm.

Due to the geometry of the pen design, the pen operates correctly over a pitch range of 33.0 to 45.0 degrees.
Referring to Figure 30, the optical axis 550 is pitched 0.8 degrees away from the nib axis 552. The optical
axis and the nib axis converge toward the paper surface 548. With the nib axis 552 perpendicular to the
paper, the distance A between the edge of the field of view 430 closest to the nib axis and the nib axis itself is

1.2 mm.



10

15

20

increase stability and | essen the chance of the pod

450 falling over when knocked. The base nol di ng 568
wa@eooemsedint o t he tower nol ding 554 to hol d t heP@IAYRIE06/001066

570, light pipe 566 and PCB 560 after the tethered

LU e e S B B0

tlpzalstl eav1ly res1stant to abrasion and

chergficlsf se¢hamtdetand Bacandsiof thésy proffertie ehe [ilier alsd feegpe d windew. Uthe Silta is

1. Sn&@ﬁlck aﬁtlﬁﬁgeﬁg@ﬂvginw of 0. el fifterR§ be Jaﬁf}‘ab{t%%% | sﬂée(‘&m& 2CO,
nted with the sane aquagrahic transfer pattern as

lase ‘t’t‘eert ube and cap nol dings of the pen it is supplied

THEMLUMINaEONaSWTEM Ther ef ore t he pattern of the pen, cap
The #3Ekd R8s liREG Rl
T T M AT e e

radigtige pigh %ﬂ“é’f%‘t‘tt’F fi3l f)‘f“é“st% Bﬂtﬁeslg of /w cteﬁ@es glam’»ém@ m?fttabtﬁn@bﬁwwx each
with kipeyer af @progilnhteiw4sdv perpteaditict t o beconme a per sonal
statenment for the DEST&@A?’B(}\SJS EE\I( nol di ng 468 can
be supplied as an aftermarket accessory in any nunber
of patterns and irmges with the cap assenbly 472 and

t he tube nol ding 4 18 ssed earl ier, ELECTRONI CS
eS| N Table 3. el 67 24 MEURRFR sfflndBhpey

EL ECTRONIsf;SBL OCKDI AGRA| 11:639(%4%@%1&11? a bl ock di agram
of the pen electronics.| The electronics design for the
pen is baged around fivesogal n sections. These are:

the mai n—ARMZ_m croprocessor 574 the | mage sensar
and i rraq@ppmtmeé"mram&m -10+h&5 @l uet oot h conmuni cati ons
nodul e the—power—fanagerent—unri-t+—-C{PMH)—580-
and the Opesptivg Relatrsor 1 -9 ocessor 582. ARW

M CROPROEESRZMR The pen uses an Atnmel AT9 1FR40162

£
IJ_\.

m Cr opr ¢
M crocol
http://\

DCessor

(geeAtrrI1

AT91 ARM Thunb

"1Stoclgd "QmI$eratulAT9 1

lllll | |l oy Ad/
VAAAA' “tlj AYAYALI A" 1}

FRA0 18X Worglcaseri nary,

el nlaf nrhi' IYi at rml /ng’lf r-40162
\wpvs LEE=4 LILA 3 T

.pdf) r
an ARM/
wait st

| AiPrERRA;AIVEOMHz .

MuGld@Pr OCessor ,
te SRAM and 2

\TAvEe ) [= =~y ==

Fh¥» AT91FR40162 i ncor por at es
256kByt es of on-chip single
ytes of external flash nmenory

in a st
the cor ¢
up the |

upi ter inage se

n Skock idfyipaiokagel
> of the pen 400

Dibhirem i 01it0 P hedL @E5® fwithohedafrage1s
MLJh&n%f&bc%ﬁOdd’]E B ng &:axis.S etting

ecodi ng i neges of

Net page
i mge pf

i ncl usi 95

sadedviliypr essi o
ocessi ng featur
ninthe digita

nﬁeptawama jaR&S(pat @B&entsam)he
e e
Ry Rt g S B b (o nobobe

sensor (ata received f r pepetable. f or ce sensor
m cr opr peessor—582; settihag—up—the—power .mnagenn.ﬁ
| C (PMJ) P8%D, conpress rg?flﬁl“‘“sendl ng digital ink via

the Bl uetooth conmuni catEmtmwde)t@RomAatssvm

POD DESIGN

The pen 400 is supplied with a USB tethered pod, which provides power to the pen and a Bluetooth
transceiver for data transfer between the pen and the pod. Referring to Figure 31, the pod 450 is a modular
design and is comprised of several line of draw moldings. The pod tower molding 554 holds the pen ata 15
degree from vertical angle, which is both ergonomic from a pen stowing and extraction perspective, but also
is inherently stable.

POD ASSEMBLY

The assembly sequence for the pod 450 is as follows:

An elastomeric stop molding 556 is push fitted into the pod tower molding 554 to provide a positive stop for
the pen when inserted into the pod.



10

15

20

25

and progranm ng the force sensor m croprocessor 582.

The ARM/ m croprocessor 574 runs from an 80MHz
wos@iolmbor. 1t comuni cates with the Jupiter POE#E2006/001066

sensor 576 using a Universal Synchronous Recei ver

mtter SRT W t ock. The ARW

e R s R R o ek B0 AT 1y
contaits 516 pwaride Ago/amohirsohokese thedtenalding 428 dryeatad tif showr( ilURdglry 35 88hen a
pen fs%ﬁ:@énp gmeiﬁ}ont%gt e %&Qﬁﬂgetal 5:91@3 Hﬁ a‘?cﬁhd t‘ﬂé’]lﬁk Eagmﬁ% glf%rés?ﬁ:@as

orce Sensor mcr oprocessor ar e
°°n‘ii‘éti°'lsfi’r?i‘i‘§’éfieﬁ§ﬁr%?é° the hafiety Gfeed Seri al bus ( LSS) 590. The
The lp&EPABs560 fspifaduptittel the fodsefer woldiag 553dndkaaped i plade. 3pR@g charging
contgatscff69 BL 8¢ Sgtg‘lggntegtfge%g ?f6%hgn%ﬁlﬁ>ﬂ§e§ pAdQén theT [ﬂ)ﬁ S%@) duru%g assembly.

Croproce
The?mesmd? of thrgd PR 639 W%eSﬁV€@WPﬁ@é§é@eeq @d Bl kERs 5 ffaiviich indicate
severfChhabihg statgs Wnﬁehlipﬂ/go har BlupRds 5k {eers’ Fah@‘#ﬁcﬁenﬁ@) st&hik color and

B R

moldipg 36e cross referenced docunents above) contains a
Desﬁﬁa@&%meﬁﬁréﬁgﬁwtﬁ Mt@-é/ pen &i3er Q'cé&g\b@gh@ 210 Gﬂtsglh ﬁ:l@i)ase molding 568 to

mcrea?eosg Elil Pd lgsrﬁgl%ge 06?{18% e 88(&15? ggl g 'ﬁlr_ﬁgxen kimoﬁl%e[dgg grésﬁ mogimg 568

Screﬂ'wptowrtow;s welding wwghwmksvm light pipn 866 ang PG 68 12 fica the Rtbered

USH/QweRARE 808s @hdectbd 16 the bGHpNgo.r equi renment s. | mages

PER qutIurTed by the sensor array are stored in the frane
PPt fer. These i mages are decoded by the ARMZ

In lipd witholprnodesd fhrenbation whilicho fhiel ppn, the pod ibdieles@Galod jagideomdldiwpgié8. This user

remWaﬁ9ﬁ§1§ﬂ£ is ?%@d%ﬂ% séngb é afug {ransﬁ;lxlbgl!te'ii?d's tife %E grﬁlcﬁ) ILJ]cﬁngs of the
st robi ng two infrare EDs 434 "and 436 at the sane

penttl‘sr?ﬁppé’(%d "i’lih§s?1ﬁ‘age array is exposed. One or other of

The#efa)eﬂk dattddn cbflﬂferpaf e abdi108 amaeyee ixemd thit f@dglpidéntifian hrﬁwtdh@ users pen

and bcﬁﬁg g/oﬁ %rﬂ”&lsm%} Sn&EBge grg mhf&glg Fr%Xu%{s] En tﬁeosgxﬁyén%on glglIt | ’ﬁn%§ i@ hilow this

at can certain angle
PYOdBﬁUE’FE%}FHPWMeWF@QSRMDULE The pen uses a CSR
The BbdjekermettidgXb&daiBd susilivd 43 @n z(f&ﬁl&fk%;e?‘salylﬁﬁﬁ@ ﬁ@aﬂoalisfh b&eMddnd
: s .t he et oot
1ma%2§|§]v ?Tagtass g}'&??&rtgg%er 6s %1‘662x ef %seailB %It flash
menory device 594 to hold its program code. The
Bl ueCore4 neets the Biustraottcswbesi@ispeci fication and
is conpliant to vg.9 of the Enhanced Data Rate (EDR)
speci fi cati on whi cﬁaﬁppmt@@lrﬁnmiﬁcemnbon at up. to

3Mops. A
for the
capabl e
to all ov
at the t
i ncl ude
802. 11

‘FDU_IL L,III ) d"IlEIITIw’-I-OU Ib UuS cu UTI lﬂfg CTl1

@F‘tﬁ%sﬁ%oth conmmu
of form ng a UAI
v—USB-communicat|
dpeigfink sywagpen 4
WhaGilyess LAN an
W-Fi) (see |EF]

RN i(dfsl ATPRRAA] a3 eping At 30
R¥ith P5ISER AV aahp/B ekl SBenhcBy US ed

56 houty af eritiet | ves t o Bl uet oot h
t PAN st andards such as | EEE
E, 802.11 Wrelesslocal Area

Net wor kg
http://¢
| EEE 802

,Bluetooth Compliance

USB (ogelinngeEEE,

1.2

302. 15 Wor ki ng Gr oupf or WPAN,

Arantne/ OND/ 10

http://gr
Zi gBee

ot UI T+ E€ee—Of

%Eermt@l@élw | | :

n /i Al hi
EI UOpPS7TOUZ7 ITI7 1 REeX: rll.Tllj,

%’é’ursiﬁ‘taf’ p 7Awesks£i2gBRe. or g)

and Wr
DSSS Rad

http://ww. cypress. cont q,bfﬂpidovédisﬁailm@/ product s/ cywusb69

iE 3ﬂe§681tmg ¥1Elr

ac— D

&l-i e WrTetessuS
ours of cursive writing (%5& pen down assuming easy

rdc hacf‘Cll

35. pdf),

1 and
—e—Stanaaras—syen—as

Ao VWCT1 C( o  1TOU SOTVT
Battery charging time 2 hours
Battery Life Typically 300 charging cycles or 2 years (whichever
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(see GSM Associ ati on,
http://ww. gsmnor | d. coml i ndex. shtml ), GPRS/ EDGE,
WORRSPL®OG or m PCT/AU2006/001066
http://ww. gsmwor | d. coni t echnol ogy/ gprs/index.shtm),
CDVA (see CDVA Devel opnent oup, http://ww. cdg. org/
. and Qal conm http:// e fa) pdaihofioiil cameigy. UMTS
(see 3rd Generation Partnership Project (3GPP),
http:// Wﬂéfte%g@h@a&y/@%ePOV\Eﬂb’MGﬁVﬁ\ﬁfﬁhﬂnP 101?@&&&11‘@65
an Austiia Mcrosystensl AS3603 PMJ 580 (see Austria
M cr osyst ens, AS3603 Milti- Standard Power Managenent
PEN BitictrdR&k BLERERIGRYA. 0). The PMJU is used for battery

Flgurmaéa 19216?@& iagrnxa og 89%en%%c eol;uag 00 blechol\é\%sdeSé%xotr &tﬁeepe{} rlsbbra%lfi Srround five

ng 1n
manlf]sﬁ%t’@’ﬂs ThpppearePMUJ 580 conmuni cat es with the ARW
m cropr ocegesﬁmnmmmc@p&&@m}_ﬁéﬁ bus 590. The PMJ uses

one of t sources for, chargin he battery 424. These
are the \S%\eé?na%ers%lﬁﬂrf"hdém ?es%?gaﬂ} %UsB jack 458 at the
top of thebqiwtasEorimeiatiinguedsle’3), and the power from

the pod A5Q \swa ethdfPunG QOB is¥Fanfi UDES 498 (see
Fi gure 24) The charcges the pen's Iithium pol yner

battery 42]2F ?f%fisﬁ‘bs"rtnf“f“e?ff’ SPPfent, constant current

and constant voltage nodes with little intervention
ARM Rk drRSLEMbrt he ARMZ mi croprocessor 574. The PMJ al so

i ncludes a fuel gauge which is used by the ARW

m croprocessor to determ ne how nuch battery capacity
The ped ubeg fit Atmahqmmw@@ai@mem @Se Athel, ATl l4and MmenisRRAEAOllers -

AT 9%461%9?}%!1%;1&? {/\%me(%rbo 095 ta%sﬁl&até‘%ééfg{;}é dé %g at

ages
30MHpxBhe BTO1FR 1?%?@@%%@0@%%@@10@@@@0@ 216KByes f gopcip saala wait state
SRAMRH pEIB@Es of SctddM1 fiaok m&rhwy h @& cBif PSRige.M Croprocessor is

This %&%b&sgoq ﬁ;4r191!;|1118 aa 6(9!‘, {)f etpexp 40|U qu geggxf u&eh e PMJ contai ns

oWer e 3.0V from an
LDO for % H@IIBIUH@@@}PG‘ZFHE%E@PW@M device. 1.8V from a

buc t DCOO |f"bV Q&{oﬁﬁg igrﬁées by MRVl Qili;@eséi&ls tvﬁﬂ%sswtaﬁoe %M tlferngfge

an or_the core vo

charge pufp°fore %’ées ohh? AP e lﬁzg&?r Ve ?“%rf ‘Pé}’ﬁ 8‘g‘t%f“k stream along
power up oith faeeetnseflaty fveciveil/iihm thi éorcaRivFor ndropaicessoy 882and

1.8V core sé&@lgtuﬁ%pé\;v&méaégélﬂe&fib@xm%@o ot her vol tage
sources need t on Vi a conmands fromthe

ARMY 574 \??‘&Pr‘isﬂ’ég %é%n%%de igiiglynk i Blusiepth coppunicpsons Zqdule 578,

the vi bratat npotor 446 are driven fromcurrent sink

OUL PUL S O PUM A0 serl i BYkB8G sAN De put it o

ultra | ow power node via command over the LSS bus
590. This powers down all of its external voltage
The SRMT exigoprotisr RIS fib@ b SOMHzDsdilator. alt &oamlmeam Rrithend Gupbteage

sens&rt5§6 $:fAPa 9&@&%%%0}&0?&31&@% Tré%lgft]ter (Bgllk’f;%% 4'0%(:%% The

renov e
ARMT7e & popaamigatys oijl fhe Gyetepty ﬁlaqlu@g %umeﬁ%ntvpreal femehsongusReeniver
Tran$hifidr QAR 6 8S0inifp 821 18.0Kbaddn |dbiniilﬁ1ﬁ&t1@hs EREGIMIC Y0l aBd thd Fr& Sensor

[ OProce €.
mie M Eporti) QN B REAE PER pe Ry Bt ST R RS Gmpomenca
in sofywarg #id psea e @t thy mtcrveromsws SagalpirgosaIPsSS bus nessage or
The Dmam[cﬁﬁ@ﬁesﬁ)%ﬂq;brgg%ﬂ&h big s ITAd REATIEHS 8dne Wh& theQRcrBfrocessor is
on the mam 98& 4512%y proﬁamg gare pads 592 (see Figure 63) on the PCB.
JUPITER IMAGE SENSOR
The Jupiter Image Sensor 584 (see USSN 10/778,056 (Docket Number NPS047) listed in the cross

referenced documents above) contains a monochrome sensor array, an analogue to digital converter (ADC), a

frame store buffer, a simple image processor and a phase lock loop (PLL). In the pen, Jupiter uses the
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USB and power jack 458 (see Figure 15). FORCE SENSOR
SUBSYSTEM The force sensor subsystem conprises a

waeeawomebiokuri ku force sensor 500 (based on HoRCT/AKR2006/001066
HFD- 500 Force Sensor,

http://ww. hdk. co. | p/ pdf/eng‘ el 381AA pdf), an
USRangldck lierndifsdnttrahPiate genpiateplbits ioling mysierestst Bepeesspnyged by the

sensBPrd)" e stﬁ'&ﬁin fhe B CErSIRASO ThdIt ©hP ko 6R6&A by hS8ARMT M@ rdpBessor
uses Laboratories C8d0 iLF 30 as the force
574?&%&%‘?&%‘&?8381?%?6‘@%%8?“%%@& g &P Lon Laboratori es,

Juplﬂﬁﬂ:ﬁ%@s’h'ﬁzblﬁﬁﬂt\mmr@WQE 434rapdM3g atihe, Sﬁﬂﬁ@le@g@ﬂmm@@ayﬁ ig
exp%gd E%% Jﬂepgf%gge%gﬁﬁ'g}gd D PhaPtt iR efWhBSHe AREIUNy is &osed to

It contai.ns an internal
preveut ST pe f&‘?g?ﬂov P%%Papsfﬁlaft%fl%“f&%?&a%wg %Xternal 32.768
BLdEi-dz)TﬁummgudAQbksMEfﬂmal—lokurl ku force sensor 500 is a

The@%&sgs%rqsafﬁéegrgff’ Y Bl SQQ%RSﬁD&Q;e%LEﬁQmH@aWee?k@Q% -Sep-

es an ow ass (anti-al | asé l'ters
200836 the Blvetprilbrontsrliepifg.. 1t et @.egﬁaql st i ﬁefgoawaﬂvww hold its
proérﬁl@ccfd@ I'the BRECEEN medts (e Bmémﬁﬁlmpecﬁﬁé}mﬁbnd%ddmmlant to v0.9 of the

Enhargzﬁ atz%aliate (JE:B %S%CCEH&SIZO{Q (v%sﬁ iluvél c%mingﬁlgaﬁoéa% Ebet!o RnhsNC | ude

Ive an orce sensi ng com
A 24543l chiplanterma ¥ sgd @élmem%’é%w Bladoofiomey @P%UODEJS Pat ent

TheMHRChe AL b@&bl@&%&&é 88RAT tfudBagidf. NayR ke fo aHOOUSB esfshunications

via X\ag‘ﬁ’wf?mqag%%dgo ShBeREALS . conf engl i sh/t ech. asg?w_ The

Altdrptivee tosRivesroth invlude winnlaseleSSoxl PAN 2tapsiardt syelngs IEER §0Rd} (Wi-FD (see IEEE,

802(19' 'n@;lefgfig);caf Jiked ﬁéﬁv&% Rp:/eldSpef 0GRy dgidugmbll D1AGkx Q) IRBER02.15 (see
sensor

e G oot Sy VAL Fip st e Sl B hEB Do e e

ZigBeedlidnee, httpt//ggmz@ba@rggsn@Watlp@ﬁSHﬁyp@aﬁdwe PerelesUSRApI. & GHz DSSS

Raju%oct he di gl tal ink stream The tenperature |s
neasured via the force sensor &g dg)proc ssor S
MRER

betee/ Ty YRR SR E Pl e BB R HOEh A SRR aeg o oM
(sed GSM Bwecidteitfhes: atvww. ssntheperadnte shohl), IGRBS/EDEE.&RRS Rigermand

hﬁpﬁ%w nés!n%?nild c-gl%ﬁec%oﬁoif&péé?%de& Ié‘tﬁm{) (U]Iﬁ@A ?éegjﬁ][A bévelopment Group,

cont r ol
G mlsonm B PR PP P ST (i S
Par@l@xghlp Fiiect (3OPR R RHORGAI 3o @EOPr 0OCessor 582 communi cat es

o %LQANAQEM&R m croprocessor 574 via the LSS bus 590
earetvvo separate interrupt lines fromthe f

Thesgen 83t anjustrioMicensistege ASERDPYY SBece At YHerorsimd é@?%f?‘f“’”-
Staﬁz?dﬂd Il’ogaﬁi\l&rﬁgelﬂzgﬂd]ntt Data B‘E’édeﬁvat)ﬁ "ﬂthMU&k vkddrf@ ®atkBNSMigement, voltage
e is rea in the ot icate
genf:ﬁg %)Wﬁ A rﬁ%\%gerag)onea\l}e %ghc:gcor L rgi ﬂﬂ%bre&é} nlo[&g
TheBME 680 qqmmmgprewels@@mﬂv BEFFPPIPRVISF §/74|V@ sl &g P'&r?ﬁ%d
Thé fMg i€ bﬁetof % sdulrBs BF g}ﬂrglﬂﬁ 1213 Eh@cér? G2S S’Qﬁﬁe adde poﬂ%ﬁﬁc{nﬂﬁ@@wer and
NSOr m croproces Vi
OSBRSS PF BHIARS §rorsE F Pro o ragre e thred Pvebieo
cordgctipetbes #IBeeke Figuro ). Blie FMiEchangestippedeiékivm polynes bajiaty ¢4 using trickle
ux%énp‘gc[ﬁarf’il Areht uﬁlﬁcoﬁsﬁaqmoh&@ mBack GliNRe iBrvefSkifuirb 4y tﬁbgARw
resul force senglor Tg{é}’ﬁggﬁg\i’? r orto
mirasereserg T e rUSHe | lé‘ﬁsﬁ‘f@ Bpgh VRS psg RSTORRRH
de%ethwmwmﬁdy cdpnmyls dénce the force sensor
Th?kﬁﬁgﬁjfﬁ geg%ggql(e fgﬁ% §r?1@véh‘2¥¥s power LDO separate from
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by initiating a power on and reset cycle in the PMJ

580. PENDESI GN ELECTRONI CS PCBS AND CABLES There are
wWow78CB80 i n the pen, the main PCB 422 (Fi gur ePGBAU2006/001066

the flex PCB 496 (Figure 19),, The other separate

conmponents in the design aré7t he battery 424, the

force sehsofV Eyee buplen\Friesfoghg ARMY: o1 V8PS and t he

conduct i vel. aswkfaslaéﬂﬁo&&ltl@mtpaer]c&)evmg«:h function as the

power cop Jc% %@@u@%mg%aﬁﬁtﬂﬂﬁﬁve%ﬁa MAIN PCB

Fi gures 6 ottom pers ectlves
At powe e eltrFse@lf ghe BMUt th@%? P wﬁe A9l 8V qqE Vﬁ‘éﬁgﬁarpeBﬂawz Thegother
vo1t@ge éoukoas/&éd th BlpoteQd1BA vid YoftharddCRonth ARM7I374RddThé L¥80Rs SWodt h
Indlbat %%S%&r Zt IS ZVéb?;tO[_l]‘ mg%bmg odrlvea fronllauéeplte smhcf rgegst sz%f P&Vﬁj 580
The PdEL 4 cpnlbaput ésanlich 1oy mqwennqﬁeﬁls@mmn@@)@mﬁhﬂislw%m@s powers

dowil Bl its GAFROVRR Souddad. CII'Bxe Ben@ntSO bR ol R wei YBodBWhdd i€ assembly
are the Atnel ARM/ m croprocessor 574, the AMS PMJ

Y2568, the Silicon Labs force sensor nicr oprocessor 582,
Whenhiee cagpd 78 ispemdvet or there dsein 8BEH siokke-up@iadi, thie FMIUNGO saagives f pasyer on signal
506308 1R A ce! sgﬁormp%c%&r@@ Ad ﬁxma@s Dbt @'Elg Tlﬁsamde @ RRM7

menory 594, antenna_486 and

C
mlcxfoarpieésogsgﬁ én&rresstdﬁte U{ltH él Yﬁlteﬁeéiira pa bﬁebg Cg]h Sotbﬁ gutlated by the
ARMID &34 viel a LSS hghun@bsagear byudrest s¢@8h 198 ehiglpis Lngedcaotm tap bBhe pen next to the

Us Qlﬁ S 12k s tshe main PCB 422. Al of these
1§ ; e af e ugs e&gpeomz onto the main PCB 422 by the

FOREFI%\‘%’%‘?RSSUH%(S"EEMng 416 of the pen. There are three
TheGREIERIrQEBysB0l cofprizck a@ididn Hék@rilEbroe S4sBr 500 asetl eH kg, HFD-500

For%j g@nsgip %@W hd@ %%18@&%%%&?%%? dan %ﬁlﬂeﬁﬁg lo ﬁ)ggss %tertﬁ&?

ter rness
lmP@@Pﬁ’ﬁ‘?é‘é‘t‘lé%OP@ms At T AT THAIPFRSEETSR t he battery is the

The@ad es\WiSi1R6h ICiBdht6rek OSUSURB30 d3ehe[Igbe seldbrSmicrBRb@abesd2 @ad Jilicon

Lab?rﬁtgnepgég@; Ig ?@é] ﬁgl'[lb ta k);]egt rirfxg ? L?])r %@%Eﬁéﬁ? g@ég%ﬁxﬁlc%?éroéegsor with on
chiGpguemaorn Kt b 40 Wi dRfcoping e . P opgteggnd also uses an

extsBADIMY 68 KHATifHai 19. As the critical positioning

[ bet. t h t 42 t h
Bk ERSRE2 e Y05 St S BB 5P R B s
lowlpass fagti-aliwp)[igiermthe HYR sqnepr bespus B signal fisi thyn eapled by the foraragpeor

mms, gggegsrorsﬂgQQtSkﬁy having a fl eX| bI e connecti on between
sensaor and. t he nai

ost tion
A BB B a7 B PO 61 P PR PR e Wacbm,
“Vadighle etityedondgmsaneind pabfter, 8 Paiptt iAplicatR6 200TH08838Arellird Sdmeer 2001,
and om, 7&%1’:5[&@ h'ttﬁ‘f/\;f@xfl %gcolnﬁ%po%gﬂs @QQné}&@techaa fi Ve

Screte pass cCa acitors are. npunt e Ont g
Thc s oo PRy Merédlﬁlap &Ferige Piﬂfwrff’fa%%één produces the
forda edikan @diley for the dipiaal B Sredrhi £ Ramelpe: sREB fiom tl&pﬁﬁibr‘f im@x s@usor 576 is used

to uflég?%he%ekaﬂéﬁoc? elch ?)We% mpi-)e:st'mJ tltle gt%?t? QI% strladadl l’l'lhg @gperrzf%uxgg g;%asured via the

er —asse fener 612 1s
fords 4pon BUCFIREOCR 08 &? g C%%?ﬁf?élﬁf osgpand firds yehp ﬁ‘anF‘I*féte for the
tempeﬂ‘ﬁgede@&ﬁ&ﬁé of4fdQorbd beR6rdBd aniplifide CER: ik SRhSBIGE $ighAlSs damically
.Stiffener | SO
conkelfa bt o e mige s SR DAGB R, B B Alonl 0B, | o
Thefferee setver r@m@@tsm%%mntuhleatwnh the@BMT 2gicrpnseeasse St yigthe LSS bus

5902 Bhere ald @0 REBatd B%HGN 1iA8 Fold @8 For@RbdstnS 86brd Rdsor38NB khe ARM?7

. | ayout . e . .
xmcropX)cessor 574. One is used to indicate that a force sensor sample is ready for reading and the other to

indicate that a pen down/up event has occurred.
The force sensor microprocessor flash memory is programmed in-circuit by the ARM7 microprocessor 574.
The force sensor microprocessor 582 also provides the real time clock functionality for the pen 400. The

RTC function is performed in one of the microprocessor’s counter timers and runs from the external 32.768



10

15

20

25

30

35

40

during manufacture by keeping it roughly rectangul ar

in overall shape.The flex PCB 496 extends fromthe
worion/0PGB) w deni ng around the i mage sensor 49BCHAT2006/001066

then has two arns 622 and 6%@ that travel al ongside
- he |caI g ? 492 t infrared LEDs 434

“ange STAEY °é°e§?5’ls‘68’r‘°é??f°6?sf°éB?eF%P BRES op Keendhesap B2 onand
the ARM7 §/24s rofvertd doyn.PBBce thhferct shsat micwprgeeksonis2 tidaea b eoxwePOB0
sepaka‘fe b (RIPONAEND a8l p'o@v& sbrd e rRPHRM c1dck fuh&logalngmudéggﬁ‘ interrupt

i mage sensor 490 is pounted onto the

Wh“‘lﬁ@?”ﬂ’ﬁ prograpmed (3 Rovyer R PAF) approach. In this

The tapchithl602)y motiford bphefordel @hioemicthb®cdsdBs 82 SWigh te dap&ﬁkblﬁbly I is
takelfl !)f?e&r tgggls%?egl tﬁ%@lotﬁﬁteﬁ%ﬂ%&@rcé%@sogﬂfﬁm@r &?S\Q{l 5r8§ tstarps e ARM7 572

ont o target s on arge
by‘%‘i‘a&nﬁ"di?&?ré’aa‘liiégsf‘*tdé"l‘%lﬁgle MY 58 he wire-bonds are then
encapsul ated to prevent eEMDBSGNN. Two non-pl ated

B &g flex PCB next to the die 628 are used
LE(%][g n ﬁ%%?% to the optical barrel 492. The

Therg e reeH] Bé Hythegren, fths majad B §R1 Eigure A3) ghdtbeflex BCB A (Figere £9). The other
sepa&&&bm@h&ﬁhﬂldthé Hb@lglh zﬁ’&@@ba‘&@fﬂ S0 thé e seH’b@Sd@otflé ﬁ&ﬁ\gﬁﬁotor 446 and the

con(ﬁ&ltV%&Le% g?g (ﬁx ure WIHJ%E fllflc%f)%%s% ne ﬁtgg?er ﬁc%gg‘%‘.orég tlgeﬁ)o (@5.5 ?%lgl
MAU&P%B 628 is +/ - 50 m crons. The vertical tolerance due
Figute® 63 2 64 b k0P @8Hokm ﬁeﬁﬁecg\l'eﬁresﬂeaﬁely b &K&G%BQ{ZZ temgh P'@B 422 is

o B A R LR S 520 DSt A Sesisnn
is 0.2pprejale sizg irf 4 G 4ninnpatl EheominfPICRER2 & p actengalhr Holre with dimtnsiofis 10bem x
11mReN, the Jupiter die 628 is designed so that the pads

required for connection in the Netpage pen are placed
The B BRAIELT FHih ST° QR0 BT B ety AR YRR RT 4, the
AMSTIU 830athe Siti¢vn & abs MiadenerserMidréppaesssdr HEY, thepeantpe il foi @ Genky conditioning
ampl‘ifﬁ?aﬁqu @J&R@ﬁeﬁoﬁ%hg Eﬁ%& E&Chashm%g%@? anterih 406! agfshl%ldmg can 612.

carlngvotaeso at t recareu
The forge ge@soy; 200, the vkrpteramoipr f44 aaefthmﬁaﬁ?@vﬁuwotﬁbef ﬁ%ﬂsefsewg qeptacts to
connsdt tmrpedi ofl ihg inhia [PCB A12. tAN of these MertispRRshSEIoWE bntd th@mhih BCB 422 by the

dapter and provide a relay nmechani sm
h
Casg leé% I§lnew program code to the pen via its

TherBFra @fee mnmcwssol oriethe pOBCRYAY; the flef RGEr doppgoiprs 1 Fitg@pes and USB

jack 358kt @dp S2he Mm dnd e PeRiBry 4R hhiSesh EbaRkiofsl 6] MeQaidBmPY® the
ded by way of two sprung contacts

Rr oy VI
baﬁegf%thegn?%‘ﬁmdcasbl e hﬁ connect to the two coaxi al
Alsoselfrmdonto vhe Iqam?ég 4212318thte teset svritoh &P8t Hls i inkthegrepess Hp4iyewt in Bigure 5.
FLEM in the pen. The power for the pod 450 and the pen

char gi n rovi ded b b ower. The pod has
Tho 8Pk P B OETh P B RAF SR w0 P i BBt o6 e
posmosmaw@@@e inpthe peh ispetwTdnaheaptive #1261 agd the magewaysoq 48¢ kheSlexCIR@ER 496 allows
the OB—tlanﬁ)aAe'l %Mm.h @?21?0 %Jﬁ? Elléﬁ& £ tﬁg mﬁ@é@nsmo péyqﬁi%ﬂé V@e&lbielgﬁmectmn

g see socket 458 In Figure
befwzenmymﬁga s S0k BTEE 4 PrHipbEiesne a%th%maw PCB s not critical for
the cpreotalighesntpbhesptifoi26t he pod and to the pen for

The ﬁJaQJ sSHisB G0, %'&% Mﬁa?e% &EEQ%4%%§L€ﬁvetdngetgg}gas$ﬁa 2diDE 5050

cnargi n rovid
mou t??cﬁn@é‘teglﬁ 64ty 5% 511%@%11111% Pfiﬁenomlly Tﬁh@grons thick. The PCB

is spécifidd ssdleor 1!6@111&‘@111@,&&! 8 is@bt rpRleddNA6@iafkg a@&bly of the pen. Stiffener 612 is
placeﬁ%%%e%?s&r‘etg Q(ﬁﬂpo@g?ﬂ%%%d behind the image sensor 490 in order to keep these sections

of the PCB flat. Stiffener is also placed at the connection pads 620 to make it the correct thickness for the

connector 614 the main PCB 422 (see Figure 28). The PCB design has been optimised for panel layout

during manufacture by keeping it roughly rectangular in overall shape.
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The pod PCB 560 contains a CSR Bl ueCor e4- Ext er nal
device. This is the sane type of Bl uetooth device as
was@d/oigsod he pen 400. The Bl ueCored devi ce funetT/ang00a801066
a USB to Bluetooth bridge. CABLING Three cables are
provided with the pen. The #Prst cable 572 is tethered
The flox RGRAIp oxdendsifront themaie Fef. wedseingrovph e it ssnsog?94 anddipgn pas two arms
622 GRS BL¥avePi1she@deAheMBNcal RAGH 48206 e two iTiREIIE EDE €349K436i TiRSe are

nt o USB, Wi
oL T o2y B TR P KR
its Wit pOikd igislP. MS) with a USB A connect or on one end and
The%nsze VWel6r h@qg‘mcﬁﬂte& O 1B ML PCE N6k usihh 8 cifly INENx PEEICOF ﬁii)pb@ch In this

connected to ej g Q of the
techpﬂ?g(yothecbgm J@ntFrSdle&?ngs ég\ cgoél F}Eé\g{;g g %almgthf %ag% on cEe a)re wueebonded
onta/Mre@ hadp bty flex B, Bhepowvedt paisitrk Btatetbesidehealivd me‘drel‘myis are then

enca?»suw té ﬁgsj@ntg&rotsﬁ? ﬂ&ohlﬁﬁ-plﬁg}ghofgmﬁ% fhe ﬂ@M’CIB%G)K 1 PRI HidA28 are used to

ar
ahgmwcwfemww R OB B Hlet e B e » B o te
imagdbadsG 41Q) b8 Horzari paitbmihtobpbdedergedndre ctrtre ofterrptstipahodd the centre of

the 1 aalﬂ%%ea]b?ﬁmlg er% Eg?ﬁs &R 9@1@1@{5‘){150 r’fh; &e@c@l@ol&&é& du@ ?thet thclEn@s% of the

sint
die ttt}q‘,é‘m?yéqqs oG 2 ”?ﬁ‘i’iﬁ‘i‘% alignppent O@ha éqty@@tbﬁrel Aﬁ%éo %%fﬂon & the%lex PCB 496
is+pP @\ﬁﬁfr&ﬂ fﬁ)érdbﬂ'i@ﬁtlﬂSBe Evifinep PHE at tha'heat pihe des tielTapitgeitk €28 Bresigned so

thatgl?heep l(:i%or co eclilon 2@1& ﬁgﬁ% %gfsl n-are %eedrgg&% let%&s BENESe.

CTUSOpeE av rto arge t he pen.
POIGPPIESTERFAIHGHWES a USB connect i on fromthe host 630 to

Thetd & RO ADAROM Rt ¢ M@u@@@kh@sz ardltekiaai edlitid Th&ardpod
cable 572. Th

he 5 T od and
the pen COPFPPG% gatr%mgi/ gagéfmgthi P%&mﬁ%gha%el ngEer%ower ed
by the pkugroyideakelayTivehapisn fir sarsfraing atered digie] inlhie tgNgtyage server via
pack pomerltsBl%mBad@tépm a USB connection fromthe
host 630 to the pod 450 a ack 632 tt ched.
to the penp‘%??.“g‘??'emeﬁléaﬁ‘s‘& d?‘?&?a#’g% %3’ Ry mf@% %ﬁ%ﬁn ye
and the peBlueonfu$h glagie. vi a Bl uetooth. The pod is
powered by the USB bus power. The pen is charged from

the plug pack power. Option 4 shows a plug pack 632
PoRyt t ached to the pod cable 572. The pen 400 is in the

Ag@ﬁﬁfe&ﬁ@to Fldues B dnd 32) @h@olimsam«maamsemdpmm bldg S5k evwee @ provided by
way cl;}'%ﬁcp sp%%&gtaétm6 ?ﬁf r0 g t?c%gnehé%{ﬂg %rcgﬁlap%n&ula@ve mbb’sgl% that hold

en 1s rom t
e s eAHE s s O PISAP OB T FIOGR SO BBt pigvided by
Usi;lagppea 400. The pen 400 is not in the pod 450. The

The apoﬁilas a%gheraégg b&g% \Qhuﬁx QsQn %8 'Jgﬂﬂgl;'t&i‘c&rﬁ a%SHS% l@é lﬂ%tﬂcg isad-

communi catl on pen 1 S har ge
way jaghppekiie THSBwtiackisenkes is thexgmeone grstentat fhp lop ﬁ%&ﬁ 5B ffms%et 458 in

Flg&QW@r Wakn ROORLy Jﬁm%tmsbx&d&ﬂcﬁdlé }&Hdis Rablld)it ProGeds pbveer &tk Pl and to the pen

ort B gy R T 710 WS BRI o
Thigeindipator ERBY 4j@ dre me@m in fhepqgl @geyga@kte o wetps of pen charging and
communications.

PopPCB

The pod PCB 560 contains a CSR BlueCore4-External device. This is the same type of Bluetooth device as
used in the pen 400. The BlueCore4 device functions as a USB to Bluetooth bridge.

CABLING

Three cables are provided with the pen. The first cable 572 is tethered to the pod. At the other end of the
cable is a USB A connector and a 4-way jack socket. There are six wires going into the pod, the four USB

wires and two from the 4-way jack socket.
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O her connection options are not shown. However, it

shoul d be kept in mnd that the pod is powered via its
wa2wag1geatk connector (and not fromthe USB buBCAwRN}/001066

|f there is a connector in thls jack. Also, the pen is

wered fromits and not fromits, pod

Theé%?ﬁfr?éa‘tl? i h)JS%ﬁ’élﬁ 4%@1%&8{1% with & JRR 8CpBEetqran prgiead a]n‘é& frway jack on
the MTIIERYMQ@AE%GQ&W o @hteRBé 1@ Iof thgtop 6f theipgrur € 68,
Thetﬂ!}r% cPo“leeQS 1%9 to@érlgg'ul a&/&t lsl% %q%ﬁomgm g&%ﬁ aﬁ:ﬂt aflcg'é end andhasa

ca aci t
4- W@)mckgeths Pr‘#?fle’éﬁw dfhi 41@%%@9 cqungetad igitheyithepod ”éagretae ferhof the pen
456t he pen design, Table 4 shows the current requirenents
us pen and Bl uetooth states. Table 4. Battery

CONg%%TIOﬁPaI?rSSentS for all Pen states. 1. Sum of all
Figuspflrsbaves themesiorbergieg d9d eqneqcijon ofrfpas Bf thereasrdrodur rent s can

be concus r@[ﬂion M&Qs@@@%&%bﬁ(o%‘ﬁ@mﬁﬁost@@tﬂﬁébo&iﬁl "Bhe pen 400 is in the

currents. ne e .

scenari os %? éSO °|d§§jE dWGéPeé’A‘ sHOW @aetvhaBl%ersﬁc’@&‘gghep"dls

requi r enentosrernéesctedUSBduf paver. Thetporis ebaseed fiemn tho §'SB WNspewer. As a

Case Scenafiu i WIRRLY USE &NeP%OOIE'A ﬂﬁsegeavmaa@aloy&wcﬁa% the pen.
4 hours (cursive witing

a
mont h (31 Qs shopt %,V%Fgw °‘8PF‘P’B§B hey %ﬁﬂéfa‘g%wg (pna i peck
The ener gy63e etpdked @nfntod fable 5Thils e 0ayrin the pwl 496 SMigdbod and the pen
The nom n %on&%%lm%ooma&ﬂﬁox 18Wréa bgﬁllg bﬁgﬁacg’ 51%3 Qén is charged
ener gy reqU|renent for this scenario. Single
Week Case Zmefigp! Fﬁi’a@iﬂﬁ‘fﬁr y: The pen is used f or
cursi ve W Ojtiofd8)sHo@s a GSHE @hiiebtion from e hto6a0 t@thekgd 450dnd b plugpack
days, and &5 .63pR ?o%%p%ﬁ 400" P EHRON e bdTB0. THRbAH and flFen

for scenario I's se uire )
this scena‘fanél“Pl%at%Ef’éﬂﬂ‘POthTWé"‘ mémpﬁ%ﬁred@aé%gzﬁB esuppwer. The pen is
battery woehhgedafoli tRMug padkpolerener gy requirenent for

vor ki ng. Fech @ ¢ Pt P RaeEls oS3k, GRRRRC iiEh A v im e

for cursi veed#pd. tTlhﬁglsmu?Omaﬂutﬂefttlalllpoéﬁflblﬁ?é”ePfU PodmﬁiaVPP%rThe pod is
II ve ?ays , pvBRd bBth SRRk, fr@a(rjpeﬁ laehafgemlﬂthaglug padEpowdOt aI

ime for scenario is._seven days. r
for thi s <0RRAP Pg SUSERTRAG S b o i HeteR it TRORR oo s o
batt ery woinltd pedddellie hoP 640ehd theren d80 comnuricatervMSBf alowing a wired,
this scenafdGgr c%&‘{é&'ﬁﬁmﬁlﬁbé}lﬂlﬁﬁ %%M the USB bus power As a result
SOFTWAREOVERVI EW The Netp(%g S0 t e comprises,
that Sof t wiF BSVEHTRY NP T OrBP R SLe o fp R baes the pen

Net page pe@ptH6 slawsithmugmg@m aithcitB ©. the'lﬁhe4q9eiﬁheqn©m40@ igT®t in the
a number Oﬁod%&"rf?eq;eﬂé%ﬁég@&éom%pl o8 oG, 1 N the

El ect r oni cs Desi gn section described above.

Net page peRMESPIGEPEORiRRS PH delshosgs HOwGE: ¥ thAvd h"“gk‘"P}ﬁ“ ¢ that the
At mel ARM/pddRpolerdd (ihieriead jaek cofidelps (addet from the USB bus power) if there

is a connector in this jack. Also, the pen is powered from its 4-way jack (and not from

its pod connection) when there is a connector in this jack.

BATTERY AND POWER CONSUMPTION
Referring to Figure 68, the pen 400 contains a Lithium polymer battery 424 with a nominal capacity of 340
mAh. It’s dimensions are 90.5mm long x 12mm wide x 4.5mm thick.

Based on the pen design, Table 4 shows the current requirements for various pen and Bluetooth states.
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Force Sensor m croprocessor 582, and al so software
running in the VM on the CSR Bl ueCore Bl uetooth nodul e
woI@70esoreaf t er pen Bl ueCore). Each of these pPODAFI®ES01066

has an associated flash mam%rly whi ch stores the

processor specific software,”"tqgether with settings

and ot helPblsd Ratierydypin gurreyts fanpll BERHatE yeCore 578 al so

runs firmnare supplied by the nodul e manufact ur
this firmvare isjnot considered a part of the
spre software. Thenped 450 contains a CSR Bl ueCor|eygat!
Bluetooth nodul el (hereafter pod BlueCore) The

Beefappalf t war e al spPeicdffides sof tware running in tjhel1lyM
-of—the—pod-BlueCbhre—As—theNetpage—pen—400—traverses
Pan Atvpage t agged| BewRoswe 548, a stream of correl|d2éd

osttiTon—and fTJFFE sanples—at ch“ oduced—(see—Net p‘ﬁ%‘e

GVEPWIbw above) . | TR Bieddirqded 8t erred to as D
e That D nk nmay_jnc] ude Sanples Wi th zero forcg (SO
%gfl?véﬁdpf Hover Di H%“n)ugpf%og%f;é& when the Net page peérazl'gi s
PeRldRr OXim ty to, Péﬁtup,%tmmrt&ae@ﬁ o tads Net page taggeqg
surface. The CPU| conponerit "of the t page pen saftware
Blifetob@NOCmhdole@ f DBEbSUCICCAPt Ure, tag i mage procesyj ng
and decoding (inlconjunction with the Jupiter j g
BlenshiComé@ipn St Of BRpeto@nchnaked dao provaa gediginat ink ta 09t0.6
%IpuUNi cations, bserfeedback and software upgrade. |t
includes an operating system (RTOS) and rel evant

Hhatdi@bedéd (W8S | BluBodklehnkde@in 1dvi pdeO3bi @S a 4.1

manuf acturing and nmaintenance node for calibratilon,
Bhenbih@uarmattédon or | Bittadth etnectadin-high @bwky Afthvd btite di agrsodi s.
(AhgeFor ce Sensor | m croprocessor 582 conponent of) the
Net page pen software is responsible for filtering and
HMe®P@ICoft@cth® Ce 5 BRRbABtrfifd to tdAfectdtRorRbess PBiG PEN 5.1

BlueCore VWM software |s responsible for bridging the
1 oAf plieprreg draingigt b3tery e BlretomBoufisaih oap hpcqgieit &vith and additive to the
Op&rsateictigenisn t et hered node. The pen Bl ueCore VM
I.S. hot used when the pen is operating in

PEN%F%%%%%’??#‘%M& The pod Bl ueCore VM software is
Somg geperakigicp peanafipsrarasummirisefl igfseiovinethpendred Bouifemeritygedgd jodulfl these
scenp@B. 400, controlling the pod LEDs 452 appropriately,
Worapéia c%)rmuni cating with the host PC via USB. A nore

JerBf P64 Jescri ption of the software nodules is set
Sumgpaty: Belpenis ushiatedierely 4y é hpes(cwafewiding apdwillisie fagped for one month (31
days?g@gﬁgg,@ﬁiogdst%édtdfgﬂmh& exception of the initial boot

oader.. The field upgradable portj does incl ude the. .
The g8 PP T - B D G- B ) it b tepc b hieve 3%
of erls 83 reqBofrenvdor¢hivspggrrdes are delivered to the pen via

Siné'lljt@(, RPder EQRLRALGAL | on mechani sns (Bl uet oot h or
SB) . After being received and_ vali dated,

Sumgigest g PEp i Yo" SHFENF VR P PERIS R & i it v, and s capped forthe
remaking th@WAHislttiae tfat peetdyio isgevalénys.t he pen contai ns no Di nk

The B! 'r&lgiregeﬁtlﬁg'%gs scé}iggﬁé %T’Fﬂgln%ﬁf !h@’ﬂ h%mmg{tﬁ% %Hi%@lﬁeve 75%
software I's designed to operate In conjunction wth a
of enezgy grgpireasrtfRfdiesca@yic em conpri si ng Net page rel ays and

Net page servers. The following is a brief overview of
. . t LN relati .0 rthe Netpage.pen - a
sindd PO R B cOp i B b S PO P BERSIE D o)t e

and the specification of its interface to Netpage pen
SumSifyl MRIpEL b SseSBE culdbl whifingl & 165108 she h&tk 8 ERTGEH e SQE BN adped for the
Netéa eTreII[a ﬁ are .resgonil ble for receiving Dink from

N FEA h

rema R S YR Ky Dink to Netpage servers
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or local applications. The relay is a trusted service
running on a device trusted by the pen (paired in
w@kaehowdh term nol ogy). The relay provides w PET/AD2®6/001066
net wor ki ng servi ces, brldglggbthe gap between the pen
and Di nk consuners (such as t page servers or
The gaspay peauifepight Sy thlsﬁﬁeéarﬁr‘? FalsAh dbegprdnalf40mAlpqup baﬁ@'y aould achieve
22%0he edeio® priqhiepie for tiyfReddrdr equi pped with a Net page pod.
Bl uet oot h equi pped nobil e phones and PDAs can al so be
used as relays. Relays provide the pen with access to
WAN servi ces by bri dgSRETYHEERESSN ot h connection to
GPRS, WFi or traditional wired LANs. Netpage servers

I ently, and provide both application
Netb§ G%%ﬁl\%orgf o%&gg@)g d pr

services ased applications (such as
handwiting recognition and form conpletion), and

The 882 B BofhRCch @R that 36 flRE rup@ESInSHi@6brddedddts i H4GIBipAS pen 400 and
retrieval and reprinting). Local applications

Nesearg
&%i ve the Dink streamfromthe Net page rel ay and
The g@e,comtimea@nm@ppﬂ nigepirecessors pedstafliddn theiFlpatroses Hesigrohctiag ddsgibved above.

The @@eng@ ggtssﬁﬁkma&%ﬂ%% iR %1“ sagr ﬁg&l KRN repd 9@%@&%@{@ \fg% the
| | S S
For S SRR R o DB HpigEch hMIP e Co P Dot

modple §BdBgdafig perBlmdCos]. (Baag:éthwa glrocekdotsthasthn AR ordatpe Mitesh tmembigy Svhich stores
the (B esﬁt so%ae @%ﬁ& vsFtﬁ se@lmgscalﬁd otﬁ’é;}eﬁglst&{%l&@ag Q‘H%Ql&glueCore 578 also

Softmare era System dwar e

Ti me
runsHTpYALE %‘PPIWE 'reamdalF Plﬁ‘@‘faa‘i'ﬁﬁf Mﬁﬁ% @ﬁ‘ﬁ’ﬁr@és nﬁifa@lde%wgof the
Netpbgdpeosofivbrer opr ocessor software Pen Bl ueCore VM

The ?ﬁc{ A{Sanms E 8§k ﬁluét%gq;l‘%toy frﬁﬁ)lrlé @@Ea?ter-gaf Bﬁ‘m nfl‘l% E\Ietggge pen

sect1 on Ives a overview o
softwasg %lw@dwma@gumm pRewtigod Rige§te posi tion
As thd}ﬁe@fag@tem 400 uh«erseslmme@agekaggadrsaam P8 oG chf Byfrelale@NRHiGd 4Ag force

sam%es 3% )Pgol%gc d a&%ga %eg}‘vrew%% gl%ove aﬁ’?t; e-%x‘?g re*%%(rﬁ&’t%r ! .elx[r‘o‘?e &1 Dink
ey fnghigRoammlgstith 287 Bree Tiogalliiipuer e asashured hisdhe Netpgs pen s in
proxyirﬁs/p@ B&'n@t'nﬁrkfix@ra r@d&ﬁlga/tﬁégagsu&fe{mg es captured by Jupiter,
The IFglg c?jlénro]}{enp (% 8‘16 gld%%dﬁg ﬁ?onﬁl elt 1§1%Tsp’ﬁx|\s ? %{Bﬂ% n rte E%t og?i grocessmg and
decoding {it ¢oninnasiomypithethe JuidleNiia &S FERACHAIND r@F-#id OROMANAGEENVEEN Fiost
mﬁﬂﬂica&r@ Klsé{"{?éesfblack%gcf Joﬁ@ag@ﬁ}gﬁdé @ RS ah @f)erﬁﬁé sl%t&g (Ifﬁ)S?and relevant
hardvvare Bm%rs gcgtlon, 1§&cr>v1<?es am nufagtunneg)é(ig Igaulltegl cle_|1(1)1\c{ e for[glahrllarazlon
configuration or detailed (non-field) fault diagnosis. The Force Sensor microprocessor 582 component of the
Netpage pen software is responsible for filtering and preparing force samples for the main CPU. The pen
BlueCore VM software is responsible for bridging the CPU UART 588 interface to USB when the pen is
operating in tethered mode. The pen BlueCore VM software is not used when the pen is operating in
Bluetooth mode.
The pod BlueCore VM software is responsible for sensing when the pod 450 is charging a pen 400,
controlling the pod LEDs 452 appropriately, and communicating with the host PC via USB.
A more detailed description of the software modules is set out below.
The Netpage pen software is field upgradable, with the exception of the initial boot loader. The field
upgradable portion does include the software running on the Force Sensor microprocessor 582. Software
upgrades are delivered to the pen via its normal communication mechanisms (Bluetooth or USB). After
being received and validated, a new software image will be installed on the next shutdown/startup cycle
when the pen contains no DInk pending offload.
NETPAGE SYSTEM OVERVIEW
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must be reliably and transactionally recorded by the
Net page systemto allow for accurate reproduction of
w0 b@7Bietepage t agged surface. Ensuring such Di nRCT/aU02006/001066
recorded is the responsibili t3y of t he D| nk storage and
of f| oad managenent sof t war e s Dink in flash
The Hese Porsht e ﬁé‘?‘ﬁ?&&@l’ﬁé‘ﬁm°&‘ﬂ%}“’%‘}nr 'ﬁg °F ST Pptefapomprising
NetpagDblmls atdNegpapiatpyers eThs Gillveihg i b Briefl ovdetiepany theseaysieyns inkélation to the
Net;ggef ;Jef? aéjdeBﬁéziQi%%sulmsof g& Wtﬁ%( %&%l sy tenIs Ia.&i thesBec%ﬁ%];&ong interface to

I'ntalns 1ts recor | It can guaran
Ne‘HaﬁFél‘m IERe g oprdihe e Efyeerd 4PRImBET si sted by a Net page
NetfREIrl8Ys are Rispusisiblesor RecivdgDEaNERsh fefis, frdadansknitfi tiaODInk to Netpage servers

or 10%8 g#p?a%&{s o’??e r&%ﬂy A Hs@g erv(i:3 ahﬁhﬂé‘?ﬁ#&i? Qeqrug'tgd IQIQhe%exll’] éaz&ef in

Bluqtqsﬁll tea:@@ - Fhpelay pf%@ssevl@ﬂarqa aﬁW@flﬂEEﬁeﬁ’ﬂCQ% bn@uve he gap between the pen

and OIn@ Bd'hlslﬁl&ll'_sgﬁbﬁ 4sM@tpade I@ér‘/e@‘siﬁr btﬁ&$ﬂphc£ﬁbths§ TRy RRY #Rce will be a
ver

or S suppo
ceskfRn broR borf R bl R BPBecy BRGNSy BRI Pfhes g Pps can
also ¢ ysecavrediyh kKR elays pyerids tla*mpn Vithardeesris WIAS sgvicdsdy brideing the Biuateoth
comﬁ,&tfaﬁ agranghrod fuh@adavedui sggrent s for per si stent Dink.

T1 ONS The  Net n sof twar e
Nt AR P EHE NP GO PR BR EE! Erplgtpet soptaons
(suchwisrheddgsiingBtagstito iyl forormawpieteal, prdriatat@se ﬁuhm@alyh foapardisted @Ink (such

asse'al%ﬁr&%ﬂ%ﬁdrh&ﬁtmﬁ uetooth connectivity is provi ded by
en BlueCore. USB connectivity is provided

LO"%%RPH%‘“W B2petREE S5 OISR fom the Netpassrelpyog By f"fﬁ‘BH’éa“"‘Tﬂ’é‘“ﬁc
purpGenfauch aciat fotrs reptaanibe inGhhade heat®otdanipaion gHpli@sq@ensi bl e
INTEEIQXLﬂE%%lLIabl y transmtting Dink fromthe Dink storage
| oad managenent nodule to the relay. It also
The Nptpage B"é‘§°fﬁ‘ﬁ‘Fde@H‘gﬁ4tmt? yHEPer ohRrPtPddEth as” mai nt ai ni ng
a persi st ambgelPréssind known, trusted relays, and all ows
pai ring S to user specification.
The commr#IQ(aS?Q?a r%gn% %&f&{&%ﬂ%&des third party
sof t war e (HearkemypupipiorsBCSP st ack, see CSR, ABCSP
Overvi ew Mﬂeadbakow ded by CSR for comruni cation with
t he pen BIP% O‘?\E lflet ooth communi cation is only
per f or med "W Eh BB Hot h paired devices, and uses the
Bl uet oot SefivaryPredradm facilities to secure these
conmuni CatfeNSme R qSRHBACK The Net page pen provides
two LEDs, &%’%ﬂ" a[hﬁi gr een) and a vibration notor for
user feed A ThE"User feedback software nodule is
r esponsi | Manfifaeturme andeMaintengneg ingdeal s f r om ot her sof t war e

nodul es J %Reg&g&l\/ﬁc@ acdf sisl.RY the provided
nmechani sis. MENT The Net page pen has a

limted p&’\ﬁ%?l“ﬁ%“g@fm’ A% its design allows for

dynam c pdweBlusGvé YIg softwag number of ways. For exanpl e,
The ¥eﬁ1§m&? !J% tﬁ?&c&h%@@ a%npfg(zérﬂgwgﬁlilée r}ﬁ\éqcﬁgom%oﬂﬁlgs not in

use save power, an e pen B leCore can be pl aced
IMA‘?ﬁ'ﬁRBCEéS”&%ep sl eep node or powered down when it is not
The p@jich m&dnatﬂ'xhﬁ ﬂ@lﬂﬁﬂd str&gl rfrodﬁc&ﬂ b}a’&vaﬁmﬁd’ I@dpagﬂmggem&ﬁbe tislp@oduced by
perchi%ng afin\?\llggls egrngg rgnag theJ gr I'u_n %]e%ens regr?g g(rj the
The Fﬁ%? %rs«feefeleg@élﬁe lsmoai#de mnévsmeawgm@d Ohlapite’ GlentifHnecnd
decodidftafOWBMatRB the Bee Ithd gek) afi RS RABIRS L this etk RPdbtasil fosililnisamples.

| Dlmz%ﬁf&vﬁﬁoyﬁn@ﬁm&t pdul e 580 is responsible for

anal ysing current pen state and optinizing the
Any Dink Whlch corresponds to physical marking of a Netpage tagged surface (e.g. excluding Hover DInk)

must be reliably and transactionally recorded by the Netpage system to allow for accurate reproduction of the
Netpage tagged surface. Ensuring such DInk is recorded is the responsibility of the DInk storage and offload

management software. It persists DInk in flash memory on the Netpage pen, and arranges for offload of
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power usage by swi tching off un-needed peripherals and
ot her conponents as required. That is, this nodule
WO paoglokdegent | y manages the facilities of fered PYT/AIR006/001066
Power Management nodule to row de optimal power usage
i the requi r ed tonal | ty S(]:TV\AREUPGRADE
DI {‘%ﬁéﬁ?é“ g‘é‘ﬁ %tPﬁg? Wg?"e S°féﬂ‘1a%l’r8"eﬁ?ﬂig?a3§fatt9f‘ﬂ' ¢ pen software
maimmsats reicord of 8wk 1910 it oam grarantpeatlpe DInkihas biedngecBivedahdpdrdisted by 41SHpage
serveOnNnections. The Software Upgrade nodule is
responsi bl e for managi ng the down| pad of conplete
Dink mayhestrepmed ip fral b&iﬁﬁﬁxf%fc tops TERdring Fal fioes respopss tg ggf«krﬁ@r rrele
applicatogeshichgad thsien hsnabildattnCieOkme s tabla peinté suehyg igfaghids Oditing

appﬁcgtFOn% :?hé%lg }?ug %rg];olf]_‘{?xgv\?ao?g&%y bl?lg §'OIJ g@gﬁlox\@s‘ﬁ%onl}%&%&) Qndqﬁle ability of
the Negpagene) soflgare i stresm Pk @istch arrpa?aﬁﬁs lspéhpge@h@\me 6igrage apth ffload

requitenidnls@a@ersiftendBIibki MAges can happen concurrently with

Qﬁ: peration and D nk offload. However, the
Hosgg%) Ehifdy c?? to boot froma new software inmage is only

The pisipfgs Pmdﬁwwmmeni@m wittathelNgiepeDiclak cithentipush wirglesp Bluetooth
com@ihib28 6iCthroubl b sm&i m doﬁﬂe&@n nmmmameamty & b,%waéatb? 9 8dn

o2 LR E IR oy S T G RB R B e

The fomamgefies gduly of fre safivary & reipasiblx (e clighty trapsnsting/Plulefrom the DInk

storaz® Eﬂd}’;‘ﬁfo@d ﬁgeglgéeﬁl?:ﬁ mto?le:‘ tg ay g:miy gg QII?J pr&%gﬁnééﬂg eﬁfgﬁ%n@&bﬁﬁﬁy dubh as
e ne | ons

meigfieg P ey B QT MY T s %“%%ﬁatfgg B depiEes e ing o user

specifeatios. oTIIewmneqmcsmmmle bhabile thid pértylsoftyrags, (naurely tivOABASP athdk, see

csw Q@&@d@@k@w AN ARorAL sﬁffor cgrﬁmlﬁﬁ)cfattx%tﬁ RaRpE: ﬁrhé@:w;mhlue ooth

ightly contr o] te that th war e

°°mFFB’aEﬂ“%“ 1&?%@6#&&5@@& %@F@M?l@d dﬁ’é’@%é“dfuéers the luetopfh e%ryptwn Tl
to scB@n these conmimgfoacessor. | nmages for the latter forma
USE%@]I?: Q. the Netpage pen software |oad, and the

tware Upgrade nodul e reprograns the Force Sensor
The Ne@es a?n@wgigﬁwo FEPx (Fré a1dj ssep) apghievibration agior feratyer fredheelai Thg user
feedb®2N hcﬁﬂw@rla ﬁloalﬂb it REoIMIATr cCSOBHOY sidHhIS Fr 610G SFHRfe nRAiIEsWRS Ser
foed <imn ME ORERATI NG SYSTEM The Net page pen software

nclJ ées P2 Rea e "Operating System (RTOS) for

PO“@FMAHtft@MﬁNTrranagerrent of CPU resources. This allows

The @Bﬁ)&gﬁ@éﬂ m@d'lﬂﬁlﬂe@%w@f buB L0 ehdlifs @8ten BV £k aﬁtﬁﬁifc ﬁower saving in a number of
-1y e |.atenci

v o PO R F Rt et PR AP i PR hopen

BlueCormirenticolatad into 7 deerpileemmgie offfroveRT @Snfwden it i eot Natipd gBheg@H itself can

be pSWdrddiBH L whed te IB& 1§11gt $&fotnlingtRl; f&tfc@cms '\ﬂl&\e&i %@o@ ﬁtv%n components
eé{%f abrosse % Mcro g g‘ﬁ’ﬁ CPU i

are PRI enS?zr?a“@a‘?cfﬁS%R aeﬂxﬁp"ﬁb%siﬂgagen}egéi@m% HOE1§3 By er P CPU in

resppa¢ to egfrod] fignullet page pen software is conpri sed | argely

The @I)wctr Maﬁa‘gerﬂﬁ{ Jléﬁulg ggﬁs r%éf;glmbﬁe% aQeMys% ‘Eh% ICIH‘I[HIIZ [B\?\IIP: 4tE4n! %)tﬂ{llzgng the

cust om Zed he need
POWERERRY S@V&@%ﬂgﬁgﬂn §‘t’ff‘id\/95‘i‘1&e‘?1ﬁ eqd@aléfscmaqnawa«\s éeqaferiv&agls gt module
intelfipdntly@dnagehite AbiStics bikkdd by fie €6 WA Mahagerhdhemddile) tagaclide btawalsdwer
] ' .operation of the Netpage pen 400.
“Saé?%ﬁvég%en%‘ﬁ‘ggde‘%‘? %%‘{5&?%6, UART 588 and LSS 590 drivers
SOFFYREERERSPRal bus cormmuni cation, as well as higher
The szeqa@e pél sbi@ikeSis fidld up@iaaha@j dagmtn@ BewbRivire fmabd¥B Q6 BRAGAHK or USB

connectlohs t’Il:t]x J%twn %Ip moﬁlﬁe is ft_; &%Sm?ehgp I{Ia%g 1nS & S(;F &cnlgzgl(?f comﬁ) &te images

m Cr opr ocess 0 r
via thg @@qmqnﬁgt@pqmdulg,y/gltdem these images against mcluded checksums, and arranging for the

pen to boot from a revised image when it has been validated.

%

The Software Upgrade process happens largely concurrently with normal pen behaviour. The download of

new images can happen concurrently with normal pen operation and DInk offload. However, the actual
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MANUFACTURI NGAND MAI NTENANCEMODE The Net page pen 400
may be put into a special manufacturing and
wordoiversemce node for factory calibration or deCEHAU2@6/001066

non-field failure analysis. depl oyed pen will never
.enter manuf act and mai nce node. It_is a
switehin pooy firmat Pea‘fft’gmf%fgﬂ%fgi oy paﬁ%}mF %?terl 719 Qitandipe Pgkiempipsp be

offldagedo Whiy siepl{fechadgetnent bEtheisedlalDinkSbrinae abisvioktheng b geraged as
necegﬁgﬁﬁ ne%osgﬁx{la% 1%%93%&8@ ﬁran;;ggntwmws%fyer(p%&eﬁl) %15LQOﬁware

%g en re rnto mal nt enance no
upgigdes lihp aﬂ%“esP’ée cifcpytRCes i e WW@B@R&WMRE
It shbkile alboe @6tedSRA SOd11 paitsCof P NESHS Pédlsofbihzt, sush AbasidbdeN@Reatot field
t Lllterin .ng the force
wpople BRSEH b soblint RE bkt SRR ARIRY L0 O S
Notpﬂlﬁéaaéeﬂ\@rﬂng@aﬁmwlefab? Benages pafivans imagesfer therfiercg Segpr imiprqprocessor.

Imake ®r B [hl@er%rfn@@ﬁ& ﬁ%e%ﬁy@é’e@%ob&ar& Ry, Qﬁﬂhe S'o&wdr@U@L‘ai@module
initiati of the CPU 5

repr%‘)%%npsglge?grc% gens Or mécrop 008essor mrh% Cﬁgléimﬁgn a r?ew rﬂ%?ge éong%ﬁs rev1s1ﬁns t?]tge Force
Sen@a@asmplh@ﬁmt W@W@PU has been switched off for power
REAS @ME@E@%&@ gs8sy PEN BLUECOREVM SOFTWARE Th e pe n

Tho SRR AT R s TR TR DR CSRSH U Pgegent of CPU

resoprgesh Tighillpws eptimeirherellihg afcdnewientiitk wphre, pemsisterse, taloffload despite the
1ate& eyﬁwmh bh Jé%qaqsﬂuw Ahsh bl ﬂhﬁ@n 'ar{onm{lrhéuonq&qur@es smal |

r Ins on t A smal | part
The 08 s X thm@e‘a%%@ gt e e i fihaPs o h@wufnrﬁéstﬁwee abrosse, L.L.
MicBICUESTO Tk Retl Tndiwnel, Ondiitag €M Bodky, ISENtNE2@RRY) URtTpatt of the

Net%?%ey%%wgrg NS ﬁis%ar&%gﬁé@tﬂ%?ar?éo&e@&p %l&ﬁg‘){aﬁdrﬁ% stomlzed

e po 0 contains
for thg needsSf e BPuet oot h nodul e, but no general purpose
Harpwerpreessor . The pod Bl ueCore runs Net page pen

The %gt%%%\é’ﬁgn V\i}%\%:é L%lﬁudyg\ﬂardlwqxlg e%fférmﬁ%e%lphe%alg (%ﬁ’ 8%%13!) fe E% and

extepnlip ’ﬁ)qu“}fwgﬁ)ftOn@atﬁe off theRfospagegpn 409 | hléﬂneleéeéU%%?géa PR Tat$d and LSS
590 Gmleﬁahdl Bﬁh&oxﬁﬁlﬁﬁddﬁon AR IRNAGH1RE dtildes bISBinaging the Jupiter Image
Sensrg')r h{g é‘or%§n7 orc\l\%?n tmgc?og o%cg so?lb'é&etgo fov‘feralggngéekhm%nt IC 580,
and ﬁfb@eiteniabwstcwe Bl uet oot h network st ack and t he
MAMk&bk&&Al@meﬁNﬁlxdﬁ&dﬂét h network st ack will in fact

The 18%{%59 g?ﬂl 4§§ E@&g P{ltomtp %g’%ﬂ?ﬁ) (8:38 L?g(])er & I h R pan r%'é%%%@ calibration
or dkiled vaarfieffsluguirlas s 4 dedlayebpeandl r@mm emlgacm o etk ayce mode.

Ttish @&ﬁé&rﬁgn 'dﬁ&&sﬁcuﬁd ﬂgﬁfﬁcé‘-&t@ﬁﬁe %mﬁp Lrﬁi_‘} Jigecﬂéa ﬁ) bfe%&@ b}z Sifbb ok
The tools required to insert any

ci al
engla@rezst“n@f s foptitonge *F‘Fﬂ??hém?‘%foél?éfcéﬁé‘?e\}‘lﬁtpﬁ%eé’e‘b?ﬂ%&‘ﬁt°
maift¢rtige andk ibnongpescrived el di ngs for | ocation. The only

ForAS SR cﬁc?%mz&%ﬁ%p‘i‘wms a col d staking procedure

require ter atestlg%to seal the pen assenbly. The
The ggrg%srﬁeqoymsc@a@%éﬁﬂ dyanirepepsient GPY tagked i filiinige andpppmpling the force
data@btAnSl fHnARSHMBE Msok3e0 Iﬁ’bpﬁﬁtb @ch gstefloffape Aﬁﬁles t6 bd i@dluded into the

DI.nlE Qllre%hl er}ecﬁ%gc?‘%%cr plérg eIt %%&og spons e R dtha ‘fc‘ﬁft h ug o?%s blg’U 574 in response

secure
to a pey dBWIa arcap, g:tppe@gremgsmg}_se(ﬂlat the CPU has been sw1tched off for power savmg

purposes.
PEN BLUECORE VM SOFTWARE

The pen BlueCore is capable of running a small amount of software in a virtual machine (VM). Such VM
software is highly resource limited, but can access the Bluetooth functionality, the I/O ports, and a small
number of GPIO pins on the pen BlueCore. A small part of the Netpage pen software will run on the pen
BlueCore in order to manage bridging the CPU UART to the USB connection provided by the pen BlueCore.
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The optics assenbly sequence is as follows: The |lens

is offered up to the aperture stop in the barrel and
wa@oddvenedod n pl ace. The infrared filter is pushP€dAURI06/001066

place in the front of the barrel nolding. The flex

wi th i mage sensor is offered3p to the top of the
Po@@rLPFQOR'ﬁ%M@PHQ’A&%d accurately | ocated onto two pins.

THePRXs)Ee b&d 430 fniafitla GSFOBINE ot BlucRa® erollle, bit o Q@Erﬁl%'urp&@ Lrﬁ&'cﬂ)g)cessor.

NN RO N I B T W
POAMEWAB@WWHMIﬁgh@md LEDsPb2ytringlicfi fharging @ndoptinGigeations
sta@ﬁ,&ﬁd@iﬂgiﬂgﬁﬁk WE Rmbnb8catbt 1911( B8 8ech ke }Socﬁﬁ%Céx% GndhoL: 6 ggte that

nserted jnto the_cha nmoul di ng 416 and snappe
BIjeCprs PRVGEE P Al {oF fhe BUAeInot et oRti e s eiorty of e Bluctooth
netyiarkisppc watl @dfadt bet renning ad the BosGBB(whirt tds caisid@atiyf gréaeachay b edsources).
moul di ng 492 as showgy e ESERRBNGEORCE SENSI NG

ASSENBLYLNSERTI ON Ae gh%bmsﬁ@%ygsl qur gsCF67A and 67B, the

Bp 31w suhstverles audeampangrtspremanually ingpriedint dyietbessie wplding 416 (see
FignkeatSs i Therermrel hadkipevdpl %dlﬁire@lﬁldd fo!ilﬁerﬂehw btk asdamblice hs thopib ektefGve use of
snaﬂ’»%i?s' ana- ﬂh‘?ﬂp@éﬁ%ﬁﬁ fQ?- %)%gtti{%é e ¥19§ %?em%ﬁ%l ?eg ed'israllecolfd oteraokn%cegﬁ)rocedure

sSensqQr 1S secure e correct orien ron n e
requiedaliora teying e dreper amseblyr i bs 640 and a support detail
Th6 dsRemblhaequbticboathé foR isQsws446 Wit h el astoneric boot 644
PEl %H%%g into an aperture in the chassis 416. The

Egoot %[@k%g[ negative draft on the support detail 642,
Theplpstopericrag pap 464 inEed el angrsiuie 1340t thia endolfi tas ehiassis 4mbBling A b and a tab
63@pullethBudhtio SakdiCi@blade. A |1 ght pipe noulding 448 is

' the chassis nmoul ding 416 and is a force

OPF}?CE%%S%EEBEX%D BATTERYI NSERTI ON The end of the optics
The préigs amembly geuene ipfiffdioed into the flex connector 614 on

the main PR ¥ Hadd §O6 Wk Sbredd Ko B viRPind SheR0E plal 0

battery 4523. a%E then co nﬁctog%ggo et her as the socket

is on the UPpBFre) e igpushed pe ip 3 figpt @f the bagrghmolding.

accessi bl*e Thhitem with gnapownsdr is sffered up toeheaiad the BarfeDiidldthg@d accurately

416. The bali&f Modwspidas foam pads to protect the

conmponents _on the |ower side of the PCB and to inhibit

nmovement ‘ofPEHE 2pplied wpypd i Bave plithebarrel mpidipe ipderd#a flsg into place and

Ref erring sl th igageaeS@, fromhight AR partidie 4a@mangs. bat t ery

424 can now be swung into place in the chassis

noul ding 416, with care being taken not to unduly
OPFESASSRMEL R BSERTION PCB 496. Figures 70A and 70B shows a

cold stake tool 646 sealing a cold stake pin 648 to an

g .hase di 528. .The st ake 648 .
L e R v g s G TR T
the hasyisnaylfing 45 aash enarpied intoglaps: The IRr1&Ds d3eand #3S awatheh snaxgpuldtddento
cra@liBae3 & bitherilib o RN bANE mBRNAHOAD2 bdshad i9W5086B.f i tS t0 engage
Fo EtSENS %sﬁaﬁgmgﬂgsrkhx&w it securely. The PCB can still

racted by

e ex €xing the chassis walls in the sane
manner if necessary. The battery can be tacked in

As BHodg & Pguteh 6753%3 §7B{ e KRR %en.hitlg Js@%iyré@ﬁgis fod B@ougl{"gbﬁveen the chassis
mmrﬁgiul gll rA?({}FZStil g hi lg%e@ﬁont 0 Ehe chassis noul di ng 416
AIRGe TS 4P Prisablegeiatruidine 2 ke ssmhly d{4ikpivissgowpind e force sensor

is spauretl hlehea:p@qct artegat®h Gito the chassis moulding between ribs 640 and a support detail 642.

The vibration motor 446 with elastomeric boot 644 is assembled into an aperture in the chassis 416. The
boot 644 has negative draft on the support detail 642, which secures the motor 446 into the chassis 416 and
orients it correctly.

A light pipe moulding 448 is placed into the chassis moulding 416 and is a force fit.

PCB AND BATTERY INSERTION

The end of the optics flex PCB 496 is offered into the flex connector 614 on the main PCB 422 and secured.
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TESTI NG AND STAKI NG At this point the assenbly is
conpl ete enough to performan optical and el ectronic
walr@agnosbe c test. |f any probl ens occur, the aBGEALROY6/001066
can easily be stripped down again. Once approved, a
col d stake tool 646 is appliéd to the pin 648 fromthe
The maig ECB 4220k diLifigbattei 4ZAveghangorintetag yaprthdr @s thadocket ien thapeger side of the

POBRDEd 6 32BceSRIM WIS thE Eéagﬂg 8 thé QB)sis n]_dﬂldﬁlﬁ Q[@"’iﬁ@ﬁa&e@@% haslfoam pads

user _.access to interna rt BEL Fi gure
o BRSSPt o 1 o s DRSS a5 e e whin tis
fullypbseiinbigl. 416, which covers the cold stake 648. This
Rekeﬂ’pxg ko IG&FJ d9 etﬁe 1@411'1 P(Ei?@ﬁ Ma’b(er}phg g%l t)w 'b@ivﬁﬁgﬁ'{o é)gpe 1£ %E chassis

this class xposed
m‘W‘Hélﬁ 41(%8‘%“(95?@6‘% @%?BF‘%‘ tq ‘H‘S%JY f’ﬁifsdli‘erﬂ@x ﬂ%‘“’@s ee Fi gure 73)
Figuges 70nany 2aB shywd dveldy@iertool bitBealhd LdoMGakdYSEIRT tohladGurs BSDAR: base
molufdmgkgu {o?d stakpéls iy uped%)ljleg) l&gﬁe ﬂ% %CE 2220|%t£ B ?l%ssysl?no%l% Ié? 1% and with
pen-asse I'S pernma sna
gerglg aﬁeﬁee the pya S@ﬁ&g ghagms&i%exawé e@h@ 9 d@@ SPAD |ﬁtf|t<mgwsag5 »@h thePCB and
holfd GII‘sdEElnalyS TR e cﬁ@d’ﬂlll wa bxﬁxactéﬁWEexM@ﬂ:@élG gﬁﬁlﬁﬁlﬁadﬁa{e¥arﬁﬁnaam Yecessary.
gure 13 Is slid over the
The Qatt S'bE nba ked inplace \fnjﬂba%heilé%taqe 1&equ%rr anspar ent ol di ng
Thdbaaff m@éﬂnfgrSé%S tlheed@etmhe ghagsés mpuldingA F6and is Fiilly lopadd| ven thgrcold stake 648
apREH AGKeAPdHufe 686.1 Nt is applied to the surface with a
TH SGlsﬁi ged to retain a wi ndow 412, which | ooks through
%t g TAKDFGt pi pe 448 in the pen during use. A
At fhiscoaing tlmaswexblalld coBBl6e enughtiepecivasmiopticaiphdiilevgondldiagnostic test. If any
prdaregybcdesth@&&&nwym etaﬁﬁ g@ﬁ%e&’ﬂ%@ﬂa 136 mDI Iolln ng bl s A g|u3|hﬁd
OltCﬁ %PPHW g S&hﬂtog‘&r‘? B ?@Y?fa  Wope ﬁifaﬁrom t’i‘F&*‘éEﬁ’@%‘%‘n& Hopping it over
to Ipbthensaniiding, 525ABte ISERTIOBN Tk precap ag sisoe mdoésy toiigerdfial parted
PR%UCQLI{BE pen to conplete the product as shown in
ure 74. NETPAGEPEN MAJOR POWERSTATES Figure 75
Flggﬁ %%éh%”h@%‘ﬁ 180glo5p bfsraprlidyio di biss gplding Al Gp@IHC}@aWr%%Fdﬁld stake 648.
Thia Bibeledrtiesald ndcésearp@odubitiifarinhtinh Sor eHis dlagpf Higs Soldle P tuct. It is exposed
Wh%ﬁg(%§(01?l F%pmoﬂm H& (%E@S? @ Sq OV@(?b tht h? Pen does
ormany capture c e rresponding Pen
NWW@‘W&FWRE‘T’I‘M es are Connected, Connecting, Connection
As SlioR® QLnglf:H 72Nad mﬁﬁﬁlﬂlﬂ@llﬁﬁk dﬂ@MEEﬂ to th pénl’élﬁkexh’ﬁy &dlis pein@h&tly snapped

into 5iacr, %unet tl%Fe):ecFﬁsm 418G c{tgr iy n ld\llner ¥28|to %vrmzrsea eanCXn capt ure

& orde ure second)
TUBEMALDBGASEMBLE y | e |s test ed for a vaI id decode whi ch

Assidehh Gati @se 13h@d tuﬁehﬁ)ld-iﬁgeﬂ'% Is §11d&§v5r@lfé?ﬁﬂ a@?m{a@ T‘l%@ubte 85 iPSMansparent
0 S esS

e
by L e e DB TRt —
mag@@ed t¢ tetainRevindow 4pk whigh lmkia Graapt dredigtyipk #48 inthe gen being pse. A
lochtfoR AHBINBY of Methadsh mblagie A8 ¥ RieSfo@li feedback when the molding is pushed home.

The user can remove the tube molding by holding the nib end and pulling without gaining access to the pen

assembly.
CAP INSERTION

The cap assembly is fitted onto the pen to complete the product as shown in Figure 74.

NETPAGE PEN MAJOR POWER STATES
Figure 75 shows the various power states that the pen can adopt, as well as the pen functions during those
power states.
CAPPED
In the Capped state 656, the Pen does not perform any capture cycles.

Corresponding Pen Bluetooth states are Connected, Connecting, Connection Timeout or Not Connected.
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662 (of the order 50 capture cycles per second). Each
capture cycle is tested for a valid decode, which

w0 p@i7ostees t hat the user is continuing to use PEEAB2006/001066
in hover node. After a certain nunber of failed
decodes, the Pen is no | ongebf8considered to be in

HadygRler node. Valid Pen Bluetooth states are Connected

In Bk H@%ﬂ%%@é%w the Pkﬁggrﬂ)ﬁuﬁgh@ryllm @eq§etn931 cgpt'gg g‘ycleg {Aﬁthg) %Her o? 1 capture

n ure cycl es,
exileier @&"“F’n R Hhre S et r il "F?:Sies‘i’hé‘ihtmdFPF%S 5 fo oo atempting
to wse fhe Btnan baytr npdpt ur e cycles within 5ns of a pen down

VaRY Bl Biue¥th kt%é’a?efboﬁ!lek!t%& abhheihgt €s are Connected or
Connect i ng. VE In the Actfve state 662, the Pen is

orm ng capture cycles at full rate (100 capture
In hy HbeR sperses ae 0ady perfiddinptagiefcytledidt MRk iregicady@Ban &t 8 Active state

66%9&1@&5@% &1& {;E%egér s&gddblﬁl:%giﬁ:écéne cycle Ltysltzggc}?-g va11§ dé:-cl)-geswhich

ure
mf%wé'le%fb% the pesT is pratiplingde @ethhl’wm lavm@dq: ofiermdetiain mmbsr of failed decodes,

the%bﬁ)istoﬁﬁidoﬁm&fed&fbetil{hof/&ﬁ]ﬁ&md to digital ink offload
Vaié(g%lﬂlBli eeggtﬂ sareqig) ectg or(/Jonﬁctt ne Pen can accept

fect i ons P S aSITTas Ofder to establish a
Ipig| yet oot h Pairing. Each of the possible Pen Bl uetooth

In theldisQe 684, Bk 88 itdRpiBR Gl BEAptid c&cﬁb@ W RLbOME PG is actlve in as much as it

E ED.1n the Co e fe 666 t
I T LG SR L
VahWBhﬂnﬂyotbéatﬁra@@mecwctrlfﬁomlecFﬁam storage, or to stream
Ac@l;k,gital ink as it is being captured. Whilst in the
Intgo ect ed gutf? it should al so _be possible for other
6?“8%%”? ¥ %P&w@?ff"a‘ﬁ*ag BT SYetes ﬁtcful% s (198 prpfugsrey¢lgg@er second).
Valid Pep BbetsotipstatBlaredionettid d?a:bmecmgg In order to reduce

power consurrptl 0 qw desirable to
t ake advant a ?]Mﬁe reI ative ow%an wi dt h
Fignee 4 ﬁfh%h%ﬁmage PRjyegidtes|that %krela%mﬁ%@roeﬁh wifplgps communications

subgteinGitlordea bol ryspend tdigital il dfﬁiad)féﬁthrelnaw P@WBEnaIN) hE Perdan accept

co 0 e ub ally be Sniff node,
gédg?}n&?ﬁhcg%'\%{d ﬁ?gﬁg;&ﬂ&etal ; lgcl:rfnigw ty required of

BaqiioEppaiiabep Eipaieeltrcbisd selorore detvelbodin 4 foflovingrseatibas. wi t h
Cotnieersdni ff i nterval being determ ned by the current

o BERRRIT e et o heised g it BNGRAT bepaen
withip Peypiprage: prfo izepm Bigital frk as itie beiechitoed. tVdulentrmeth@@onaecwd sthre it should

als@fe pRBIMTor Wﬁe{l&@ fo\lglﬁl’:({@ex%ﬁ&&%ctl?@!hg e%)for%ietpmsgsestd? Bluetooth Pairing.
i nk st.ored

In orcfietr lo readglce ger c%ﬁsung)tlgré\alﬂlétﬁg@ecéefd 1&1387%?%& ta ?goagganta% fhe relatively low
baléwﬂﬂlyewnﬂn@nts blalisBdrimkeeismirgionsind peioiEdly etére BRewoth tovarpérsnode. A
useBdMolyPekkr i dRAD %Ffaiuy%é\@xl}ff gead &&réuﬂhef &H&ﬁ’c B AL BRI Qlred of the
Pe W th abrelathgrﬁ% freqg uenc?/ connection’'is

et g the mfeF"é’q‘ﬂﬂélhtEi/S%fF in ewallheaanﬁg@l@eduby the spreraidgndwidth
requitppeEsidigad]l ykitmnsaissienrber of steps in order to reduce
Comg@ﬁ@(l} | power consunption.An Inquiry can last for

24s and i s regg:at ed at a randominterval. Initially

Whtlﬁén the{cIRseinesialy opf the Bpfatierants toprtahlisb o aejecciien (G encioft mimpey of known
NAPoNetwatk ActdssRoinds) sithtraorpiisad dfgfd] in®wofd Rithiss nfeRibry! dteh ABfdation of a

sequen@ Jr 6P, @Rd then 5 minute

Upon entry into the Connecting state 668, the Pen attempts an Inquiry/Page of each device in round-robin

fashion with a relatively high frequency. If the connection is unsuccessful, the frequency of Inquiry/Page is

reduced successively in a number of steps in order to reduce overall power consumption.
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intervals for the next 10 attenpts and 10 m nute
i nverval s for subsequent attenpts. CONNECTI ON TI MEQUT
wo poovhee@onnect i on Ti neout state 670, the Pen PEI/AU2106801066
the current Bluetooth connection by entering a
Bl uet oot h | owpower Sni f f sta ewth relatively |ong
An Ingyiry panjlast foy \pefts qnd is gepeaed i randem idreyel. rlgifially the Mnapigy gy b fepeated on
averlig];% asiﬁ indervilsHsHR Fird) @ ht@inbts, dbIBGAIHYS 04 foitie nekis-a@gipaiahd dénanitute
.. 0 connecti on not . . t he
mte’?f%snftﬁre% Illeétﬂla B%emﬁggﬁdp@ém%eﬁ‘ lg‘;re}évglgpo En&ﬂﬁ?%gt oﬁ#é%’és' el apsed.
CONNESTIOBDMBCTED | n t he Not Connected state 672, the Pen

In td @8 Setl0h TRRLS staglr %7 Ogﬂhgl:’&@lainiaféiik thb shniellitﬁldefdbt_& Eqmaécﬁdﬁwgﬁtmng a
ang 1S capped. ar LS, N0 .AHEL O { .
Bl Bt st Ee SeRE e A b it Bt 2

minDs SOV ERABhE!TEHRe - blishrentflthy cefinentionvie nod itemp®d; shogid fthieggpnection be

drogpbFoe VR 2qhingds AhvR Slafiba. HOVer 1 658 and Idle 664. The Pen
eriodically enters the inquiry scan and page scan

NOTGONFEERhi | st in Hoverl 658 or Idle 664, in order to

In the @BPOIMoEctedstao6iilctbd Peodoas eqybield by dfeitd nkdrt ivdwteraid wpro@y anddpfapped.

Theggsggﬂje%gtiwgrﬁ nﬁgﬁiu@gm B Gxi@gai n to Figure 26, a

tection Circuit diagramis shown. As discussed
DISGHYBRABLE ANRANOR PESRYFREBLEr absence of the cap assenbly 472
The®@8h it bty didcbverible @7 iyrideABe B0t stalies EElbleyl G5 tuelrldit 6@ ThedPePpmiodically
e t C
e} B it Pl VRO DBl Bl a0, SO R B
conngpfipnyaqeests ey othef dHtP-cs 426 when the pen 400 is not in
carusercr@Rdrsugnal 1 ing, via its renoval or repl acenent,

t he pen to leave_or e r ower - pr Vj
mord Brge e ot hElon SO RLRD) TR0 MIBRUShf
presdi@@ ortphssnee OBk¢ @b assembATE pye nibipelding €5 cerirectly degrmipg thy Pen power
statSAl e Bus¥deial The eptaaehisy 472 ROV the GRANBURTLES oﬁ)}(ﬁec&ﬁgihdiﬁ 48 and
e R 00 e CERE U Y K RSP R Dot Mg tepen
to levrn ewdrib oewer-Yhe@rvinglsaced over the nib nolding 428, the
As &:Q:ﬁ'gédl% the @’o@kﬁ?ﬁ{it@}“ t@écﬁ%h ag@v]te,%d'}gn ml%as?ogﬁﬁall coaductud itllb§sf49k1 @at provide

en' s power contacts 0, Si gha resence of the.
a sehof 5’5%%'3 EPT3ER RS EHpeTE AR ggﬁaftatﬁge"s :M%%ﬁe B £ i ie
pod@s( to provitie theep Gdth cloagng ober andn UsBdodneetivh Visa plagsd owr the aib molding
428t t?efeco%g%fgé{a§$&ﬂglnol§1§g 522§hd?ﬂ-<g'alits B ﬁenﬂ%ﬁwé?/'cé)dtac@ e7sROViBL Atk

off, subject to other pending activities such as
preggicgPfthi cap-nk of f1 oad, as described above in the NetPage
ThelpemhaBthite tppinstditsat es section. In the cap off, not in

pod state, the CAP_ON signal 682 is |ow The pen will

be powered oOn. In the cap off, in pod state, the

CAP_ON sPgfraletfgsbinpad | ow. The pen will be powered on.

The CAP_@N\capiofiapod682 triggers transitions to and from

In tﬁehc%p g?;a srt) e,egle E}\ﬁf(ﬁ\l s@ggfla '685% h%l? Ste ipgﬁgll geﬁpo&/g'gd chf E\Bﬁ&@o other pending

activities such as digital ink offload, as described above in the NetPage Pen Bluetooth States section.

In the cap off, not in pod state, the CAP_ON signal 682 is low. The pen will be powered on.

In the cap off, in pod state, the CAP_ON signal 682 is low. The pen will be powered on.

The CAP_ON signal 682 triggers transitions to and from the Capped state 656, as described in the NetPage
Pen Power States section above, via the power management unit 580 and the Amtel ARM7 microprocessor
574 (see Pen Design section above).

The battery charger can use the VCHG signal 684 to charge the battery. The VCHG signal 684 can be
connected to the USB VBUS voltage (nominally 5V) to allow the battery to be charged at up to 500mA
(based on the USB specification). The VCHG signal can also be connected to a higher voltage generated by
boosting the USB VBUS voltage (maximum charging current would be lower than 500mA). Alternatively,
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Pen Power States section above, via the power
managenent unit 580 and the Amtel ARM/ m croprocessor
wGZa7(0s%e0 Pen Desi gn section above). The batt ePgT/AU2006/001066
charger can use the VCHG signal 684 to charge the
battery. The VCHG signal 6846(can be connected to the
the UBBG WighiScan bt tcagreted namiffeaht vitagd/p.gt fomed DOpiug dack 43 {steeCopnection

Opﬁogs Q&%Oﬁ)@@ﬂngﬁizéﬁxe ﬂo% 450 1591912% (tﬁé%%@ig a %‘f &Q&e&% device from the point

specificatio CHG si gnal "can al so be connect ed
°f“l‘eé§’°§ﬂ’ﬁU§ﬁé?St {tage generated by boosting the USB VBUS
Whiithd @g ssse(nnsv,r)qmm unmhemr B¢ QP ONsieaal 6320pilled lbe via ewiistof QREB6. The

sw1? %nartﬁ%ﬁ %f @Ié :agc% eqelt%b)t map\4%alsdetgg Ca cg& o?@nE ngg %a%gcitance
of Qlpad theraiis o tesitieT R@ﬁﬁ% aq@lus efgwoéﬁ)res@tﬁ r‘ﬂf?e‘étP‘@u OE oyt hrémsp Jite cap
renﬂ&@detdcfbntlz{'ﬂénSy b, baIE.uh:ed 428hst thS diech&rgd hte POy BB capped state. A
oSS A BTN 4485l 0 R B AR s o
the ¥CHFarblta@BG84 ﬂgoqgmm €d | ow via transistor Q 686. The
ThedMetn@IisBGRod: | bﬂﬁse@ Figh 61)@@%611143&5&@@ trga h@tc@ BRYn B pR AP0 via the USB

ool B gt p o B i 2 s v P b i g USp

inteyfade) tke a@f ddtdbminrfmncm@f thscifcpit @ulyl relttesrie the tfo-veilypawer Mtedfats, and the pen
can BEVR atAhih @M%ow@ﬁﬁt%&é QieriBh € ﬁ)ﬁlypx ap@Slﬂﬁleﬁ&Q @éigendmg on
agai nst” t he discharge rate of the battery in the
Pm@ﬁbﬁ %te. A value of | Mohmyields a trivia
Thahbewe [deseripeion iapeelpfiludmive add tiokkilled waBOinshiofEs Wil eadiytrécognize many
va.er?’c np&d%ﬂ@lﬁgﬁgnsfﬂ{ c{pn'c.atn@ a}é% tﬁé(%d:l@ag@ sC %f {hg B&Me&ve concept.
e externa %ost 630 (see Figure 61) is
connected to the USB deV|ce 692 in the pen 400 via the
USB 694 and USB 696 signals. Although the circuit in
Figure 26 is shown with reference to a four-wire USB
interface, the cap detection function of the circuit
only relates to the two-wire power interface, and the
pen can have a two-pin external power interface rather
than a four-pin external USB interface dependi ng on
product configuration. The above description is purely
illustrative and the skilled worker in this field wll
readi ly recogni ze many variations and nodifications
that do not depart fromthe spirit and scope of the
broad i nventive concept. WE CLAIM 1. A force sensor
assenbly conprising: a |oad bearing nenber for
receiving an input force; a sensor circuit for
converting the input force into a signal indicative of
the input force; and, a force transfer coupling for
receiving an applied force and at |east partially
transferring it to the |oad bearing nenber as the
i nput force; wherein, the applied force and the i nput
force are not co-linear. 2. A force sensor assenbly
according to claim1 wherein the force transfer
coupling is an elenent configured for elastic
deformation in a direction skew to the applied force.
3. A force sensor assenbly according to claim 2
wherein the elenent is a double bowed section that
bows outwardly when axially conpressed by the applied
force. 4. A force sensor assenbly according to claim3
wherein the | oad bearing nmenber engages one of the
bowed sections at its md point such that the input
force is perpendicular to the applied force.
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5. A force sensor assenbly according to claim4
wherein the bowed section that does not contact the

wo o@d/olsser i ng nenber is constrai ned agai nst | aP€r/au2006/001066
di spl acenent in order to stiffen the other bowed
section. 6. A force sensor ddsenbly according to claim
5 wherein the bowed sections have an arcuate |atera
cross section to reduce contact friction with the |oad
beari ng nmenber and the lateral constraint. 7. A force

WEELANMr assenbly according to claim3 wherein the |oad
bearing menber a rounded protrusion for contacting the

L mgg section of t he force transfer coupling. 8. A

© f or AT ESHEY A FRYL P % cording to claim 1 wherein the
for e had teaing fnember &u prldivieg angnpet foryelr aul i ¢ el enent t hat

us e§sehta€cn@ﬂpéot &,Qveﬁe% &€ i@ éréeR §s1£h>{ﬂ£cﬁdd Ne%f ¢ BHS BE; and,
actlng on e Se

asséf?wtrana%&wmﬁnﬁ et mngedv\fﬁétae? A “’taﬁéafﬂicpéﬁ%ﬁi{;ﬁ?g itto the
loadfearing ite@ben a4 tBe igpnt Porcehvetereinhe i nput force is
Per RendiGUb AL anli fhe R 3R BekofiALES. 10. A force sensor
assen§ﬁ§ accord |ﬁg£to claim9 wherein the hydraul i c
fluid has I ow viscosity and | ow shear forces. 11. A
2. T or adorsaasaassamtle iobrlinge chindl WigreinGhettbrad tand & coupigds dn element
I .0 A force sensor
con% gﬁedl} r%{agg éi%:tgrPI Lcﬁlgug% J(l)u%c(::t hgﬂe&%ﬂhﬁg}% %ﬁcet he hydraul i ¢
fluid is contained in a reservoir at |least partially
3. d ef Wrae: sbbéox&ssfeinﬁ}i Edabr&mg'fﬁﬁbfnm‘lﬁhe&uﬁﬁb didiRkt id dvutiqolvbdsdction that
S d ic fluid via the flexible
bows o%ardﬁ then:l_aélally CopTes X J b l‘&l Bﬁghe%‘ g)écg mbly according to
claim 12 wherein the hydraullc fluid acts directly on

4. theal f%l'@éjse&&atﬁsjeﬂ&y BRHVRE to 01111411 3 whefe@f theoRADEFIAE m&ﬁﬁﬁdﬁ@dg&s one of the
cordin

L. t
o P ana e DTy e PR e Haos it B pif e
stylus conprising: an elongate body; a nib extending

5. f ro mfsl'[‘:@sex%&diss@ﬁlblgf E@o@ingﬁgﬁm m% thebowOBLctBE REd db& not contact the
mber for re rce; 1SO

cei vin r
toad bpring P RYyreipg & gﬂ‘fﬁ{)tmf‘lé‘tslilé°et’lf’ﬁt6‘°édae§‘i°§? fthe o Shtr Bl sction
indicative of the input force; and, a force transfer

6. COU Rl fbr@egsextsgtr assreﬁg@ hééb:'&ﬁg @Qlagrpplvﬁe% tflé)JoQ/@d sgéfd&qgve% arcuate lateral

contact on th B nd | east partl
crogs;SepHF iR Feplich @Ontaet ff“61°’t w@h tht)laai bsuing Pﬁ@beﬁeﬂﬂeﬁaﬁa@ oqupfaint.

i nput force; wherein during use, the applied force and

7. the tﬂr@é’lstensoxoags%gb@ Etc%oxla{ﬂg toq:ﬁtfgé \&%@Jm thellgad HD’Qm? %@rﬁﬂ ef Qtﬁj.uﬁled

styl us accor eln the n
proetseetfqr Siaeting(the] ba?gedi sectign ¢fhe(foresdtapfer Giupieng nib with a

tubul ar ink cartrldge extending fromthe nib toward

E: gre lr ?raed serpsgra asse accnxi%glg It’10I cElC h}‘ %ﬁeéerlﬁl T%lhslicﬁ Qanstgr cPtgptﬁgg ]F a hydrauhc
element thhtelselq {hd m&td ferceeamtfs Igraulicpressyyp apting o the }@PCE begring llrtﬁeber

accordlng to claim15 mhereln the output signal from

f gs ﬁCéPrE:{/s%nsti%%seﬂﬁlg p?cgréitnf; 8) C agn %fvyeirehm tﬂgh gréilrl I%ﬁessgs aas Tuch that the input
force3s petpendésinlar t e agpliedfgice.ry is an integrated cir CUI t (10

nounted on a PCB (printed circuit board), the plane of

10 .t he P?r?e ste):gslop a%seﬁ%lry%éclo%lng 1‘toczzlaitnllﬂlg wLe?erllrgtlhé Ilfly }agl?clﬂu%)ﬁgsslog f/isctoth?/ and low

shear forces.

11. A force sensor assembly according to claim 10 wherein the hydraulic fluid is silicon gel.
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el ongate body. 19. An electronic stylus according to
claim 15 wherein the | oad bearing nenber can nove up

W0 20010ent crons rel ative to the el ongate body. PCDAUZNG6/001066
el ectronic stylus according to claim15 wherein the
out put signal fromthe circi2try support a hand

12. wr i Aiforg sersaragemtily @rordisgap blpitnyl 1 wherein the hydraulic fluid is contained in a

reservoir at least partially defined by a flexible membrane such that the applied force acts on the hydraulic

fluid via the flexible membrane.

13. A force sensor assembly according to claim 12 wherein the hydraulic fluid acts directly on the load

bearing member.

14. A force sensor assembly according to claim 1 wherein the circuitry is a piezoresistive bridge circuit.
15. An electronic stylus comprising:
an elongate body;

a nib extending from one end of the elongate body;

a load bearing member for receiving an input force;

a sensor circuit for converting the input force into a signal indicative of the input force; and,

a force transfer coupling for receiving an applied force caused by contact on the nib, and at least
partially transferring it to the load bearing member as the input force; wherein during use,

the applied force and the input force are not co-linear.

16. An electronic stylus according to claim 15 wherein the nib of the electronic stylus is a ball point
writing nib with a tubular ink cartridge extending from the nib toward the load bearing member such that the
end of the cartridge opposite the nib transmits the applied force to the hydraulic coupling.

17. An electronic stylus according to claim 15 wherein the output signal from the circuitry support a

hand writing recognition facility.

18. An electronic stylus according to claim 15 wherein the circuitry is an integrated circuit (IC)
mounted on a PCB (printed circuit board), the plane of the PCB being parallel to the longitudinal axis of the
clongate body.

19. An electronic stylus according to claim 15 wherein the load bearing member can move up to 100

microns relative to the elongate body.

20. An electronic stylus according to claim 15 wherein the output signal from the circuitry support a
hand writing recognition facility.



