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are conputed based on their known spatial relationships to the_rin d
axis targets, the aspect and rotation of the ring, and the rotaﬁlwg 7@& t he
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al ternatipguest rategy involves seeking another tag in the current inage. The
obt ai ned tag data I ndi. cat ege V\jtlt%t\tl dent i t of .the region containing the tag
and the positioh "oreiPRET 4 HP?‘PP&“ Y B AL Dep Y R RFR A0 vofk et Y Bimbef of

t he.4ren. rclage Runterelnths gielrre “W“Pﬂ» each rietpege penvey siniqueoiddntifivt. ait ioosahoBl5nag favé e
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e ag a‘ﬂQn B\A%’QBQJ cp&%ﬂ%@l%&%ﬂfégp}\)ﬁg ween e pen s pnysi ca
(0] | Ca

axis and the pen's I%vcodmgatag results in a
region )D) a tad "fPIec eR@nAlse byytesigqredtvity @ nefpage fegistmatioh oeryer | 1Bend dinked ttene omugoren and
t he tag- rmyreehticadacmens. Ti:abivs Otbm@ae fafincits 13 BSdedbeR) GuikofiicOusip the ReRkd e TheQiepdal ON
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reflects the schniweghuSRgagt Qriktirl ﬁytdaﬂasp&,f,@@e sﬁcgg,gcm Mﬁrﬁﬁh B&Q&p«ﬂﬁﬂm{ hls can

vary accaopgi, I ﬁﬁ%l A d regi.ons share the sane
tiligg sc errgelgoal'nlp“él#e sa ,&Vepﬁ dcrlt\éb rhlmpgJ %%% T zﬂs YR vapRgticpt o
sange 1 ag ﬂ‘“‘f"EFF“g’a‘"?‘édﬂ ‘E‘ﬁ%t““b‘émemm@fev%kfeﬂ fx machihecor egil On

1D. Thus,ﬂcgwehchasmse:gmmgnbmmmmgmmﬂadm&emmaer&rq]mtma;sfoan the tag map

can be refri eveﬁmtgggvmkm be translated into an absolute tag
| ocation within_t

and the tag-rel ative pen | ocation can be added
to the tag | ocaft ?1"'1“ g‘%ﬂ'@f“&l‘yﬁﬁ“’é ?‘eﬂg;fe‘tw%téa@%hawswzwwgmm
1.2.6 Ta Pravigsof dEgtof objpot ¢liswre tonrgatrd bareletionshighs, gl taadneyaE Eeladiénshifd @re bftit@Ese St |
bot 3%®f vmeﬁ&omamhﬁa@m&a@n&& (A Gdsddfaon Elfresedtd Jee&tm@@frtmﬁxtmb Bt o%,é@?é bdfen THE

preferred,&q h X | ocatj on-in ag al rea

di scussed, A% ‘g?]ta%%n'g i Endﬂam a"%’d Eaﬁes 3 5\§ """ '?“hg {'eaneimy “%af&?‘s
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the tag ritpUNES@siopdiedly sppbrisedoliisordertigenthg ¥ iR(JdlaR43) of Mis®b. S @ uni que tag | ocation
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tag 4 2003 WO 0Ol 72241 ocatl on
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t he | ocat3@itedift by hlerizgessi linedh the dlagsdisgramsamhigls Hovi, Inbveved @ergionsentevet mddilled. he page
description assagisatiaeh bk at die foRGE OO claddR] op@iliYy 1at>eﬁedtah§mé1'§ﬁf wilh e Sl R Ry
element itself identified, but a |location relative to the user iInterface
elenment is identified. Location-indicating tags therefore trivially support
t he capture of an absol ute pen path in the zone of a particular user
interface elenment.:'rJ An object-indicating tag contains a tag |17 which
d|rectly |dent|f|es a user |nterface eIenent |n t he page descrlptlon
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2 4 NOU 2003 WO 00l 72241 PCT/ AUOO/ 00518 -13wth an associated video clip
obj ect 858) an audio clip el ement 852 with an associ ated audi d 4cNiVpllbj ect
859, or a script_element 853 with an associ ated script object gGO as shown
in Figure 28WORYIEAL i nstance has a background field 833 whi cRCTAVIUASIE o
record any digital ink captured on the page which does not apply to a
specific input element. 5 In the prefeaead formof the |nvent|on a tag map

811 i s aABME hskiRidn. Whe dfaRIGipRAPE oheN A %&E& Q) Qxd@ltésq\%uit% eid gzg)eor [:&be

t | at
o o L i o o A i LA L b o
net page [FEREPOwing glast- 40 9ren dlm'edg&’gfe% BeeETEAtien FovipugR( iy-pariel"), )d indtvpatfbe spdBrgator

servers ZXidofthebspeaigienlinepl i cati on servers 13, net page publication servers 14,
and gt page prnng&&ﬁmﬁmelﬁmms@&sq is\delm & YGRS K %H,acf?h Xt bl Moo Gl ETNET

as shown in Figur . The netpa e'registration ser er IS a ser "? \M‘hch
records réT“a?P‘i"gWﬁ?%g‘eﬁféT’\%‘é‘?? ers, pens, printers, applications and

publ i cati ons, amtﬂwmmwm Mplhmgmnﬁ,&hy\ﬂxskwmtxsdnpﬁchtaﬁs shbvin with a

aut hent i Gadh&outiR & afl b BE mAE &israWhidh &aﬁggl.ms BV QisREINal nedd iy iSbilflgnt | cat ed
users in gpplic t| on transactions. It also provides handwiting recognition
servj ces. As described above, a net page page server 10 maintains persistent
i nf ot%rat i on abowwﬁmmmmm ngipete idbvopkeigiili. sy arndde 8 paplit@sedi@tr deffbce

net wor K iwyRblisiia fomidionasdiii@dctiRberii@ge servers) each handling a subset oC page
i nstances. Sinc intains. user.in val es for each
page |nstance) Rr%?‘gﬁ%{% }%Eed §géae“pr| BB sk ‘%%‘% "“d’f“f“éctly
to the affrabMm %L °'page’m§ewwmﬂyéw prnenasc &ES/“QHCH‘CIPREU'[
relative dtsmmhelwdwalremsbl: layouofnd doli@nt aftiielpays [alndlng 16k, RAPLs andint@ds TOEE dekdibes BiE VT
12 o3 oca.tpelselgl%wmggé By &ﬁbnﬁ‘ﬁ&@”’iﬁ)s ampmaw szlen PJEQQQWP,%@%? il witf s Page

servers 20 via its nter use

ocation schene.
| nt er net fﬂ’?f?m%‘d'fmgcf\fﬁ#es’%@?\’“é% &) and B‘P’;&‘é“idll??’w&?e‘mﬁed"‘ﬁ"esol ve a net page
page )D 50 int oM!J‘m*,cnﬁwmkha&démmﬁeMsmﬁbw}ageapag@uvsmugmsmehaﬁd:knu&g t he
COr I €S POIpeled g bPAGREuistiad ek Gétpages RAENRAE Bnigh Plad faéhfuhé? MHGheé 85 hab JuficRnredQEnME"
whi ch howt%“ emngmge | i cations. A netpage publication server

14 i,.s, an app |cat|on erver Whic ubl i shes net page docunents to netpage
prirfters. They Eftaefomecta ths pige desiiption dt gmpaded; ipa minted jtagnThe tag identifiestbe wigye\pege on can
be host edvhighit mrmemyebmfnamtywdﬁm wd@h@bﬁ @hdag fido QIAINE T4 ToRE poblfiR o the UCH

as | BM  igasl chbrbotefiB&oARdags A0ELscribdin whetpage servers can run
concurrently an_a sin Ie % an Si ng & server can be distributed over
a nunber of host’&.™ Flebgm ‘E"H’é“ P RRCTsEa Mithyis fesedirefledive suchas exdinene

servers, PenstiN¢anpinfmeed wavelengthy ard ifwisibeitathe huoaredyé tuyargaasly isaled byoisolidhate lihdgssedsad &th and
t he mgem%mﬁuﬁmn al so be provided directly in a netpage appliance such
as 30 a net page nt e n.a.co er wor kst at i or on a |l ocal network
1.5 THE NETPACE' ﬁ?’@i}“fﬁe hetp é@%‘"pru ﬁ%“%&l“ﬁi)g“&ﬁ%bwaﬂ%%"e‘ﬁﬂfs
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and vi a swivdiok iTs hre)mﬂiclEﬂszhndll’ahdMﬂy mﬁwmcwuprdlmy%agkméa oneddpQveh Sn a

connect eQinf19cli ,mw he, ernet .
i deadd y \G/hlng a{%ﬁeﬁg?ggnd conne t| on 35 Xgar om i apogﬁm pgé‘ﬁ t“’s"’&':u?’"i t)‘/'
set t1ngs MY H‘B’ W?“I'%%% S arf fEorgerterfably sngpder r‘ﬁ'é‘l‘"“&‘&h?’&?ﬂ%whﬁ“‘mlé%tent

storage. 9m#ef-ar as a user is concerned, "the network is the corrputer

yet Faggs fUﬂCtl'ﬂz@ndpQée%@-ﬁv&Wt[nQﬁ@ d?ogﬁcﬂ f | {%L.Q?mmt he
istribu servers ependent|y o i cul ar net page
printers. iﬁe ngﬁ%gﬂ%%%re"f]n & %‘g\b‘}a‘b %W%‘éﬁ%?"ﬁ@g&e%cunents from
net page publ i caft¥ &H“@@FP\}EWS“‘M WE&H@MW instangdi antl thie [prittesicheiprpe isvebowpan t S :

t he %ﬁage Figary 8. Thepagednstinct i Bsscdiated With bbtR Mie n@FiGk prifte GMick in ft SndViikdowh, BO RkthR Wiy t Ne

pages. ag?,@gég of personalization, page |layouts are typically specific
to a part| cul ar subscrl ber and so are pointcast to the subscriber's printer

via the & ropr EP8Ye server. Text and i mage objects, on the otherhand,
are typid@&1y smpetdomtem ot her subscribers, and so are nulticast to all

subscri bers Prihp rﬂ&ﬁdﬁtﬂﬁeaEMl@%Wl’e %\\Q@cgﬁaﬁ)%yﬂdﬁ\elmnon&mg i 03 Wo

oon / A 0/0 et ubl1cation serves optim 7es
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conpl ete page | ayouts and objects that define the document to be painted, 5
it can print the docunent. The printer tasterizes and prints odd and even
pages simultaneously on both sides of the sheet. 1t contains dupl exod print
engi ne controllers: 760 and print engines utilizing MenjetT" printheads 350
for this pur pose. The printing process consists of two decoupl ed stages:
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No comrercially avail able printing technol ogy has all of these
characteristics. To enable to production of printers wth t heddh NOV 2003
characteri sty present applicant has invented a new pripériie6 ay)
referred to as Rg%nﬂZtrN technol ogy. MenjetTN is a drop-on- denano{ Q&Bié)
technol ogy that incorporates 2 G NOvV 2003 WO 00/ 72241 -15 PGI/ AUOO/ 00518
pagewi dt h printheads fabricated using m croel ectronmechani cal systens (MEMS)
t echnol ogilumifateqguitactivé afeal HEDWehemin e payt f a pypertidki ng el emrent 300 of a Menjeti ~
printhead The nﬂsmgemml&:mam&ﬁwmpﬂr PRfAddRRiboHRRN GG BE bothihs 1l oSG IGRALS 300
to form a . $600 dpi. &ew%d d‘ﬁ?l ex %er er nter st nmul t neous y
prints cyan, mageneta}‘ PR BT %y ip ErifesIogicor g #pep dpducprlby dhe
condi ti oneﬁacaw&vlﬂﬁwwewwmms Meferably file thie reptire berend ar@ Oiciently aypbiraok enmtyel y
]_:LlO rrﬁI cr Oﬁﬁngbd).ll:gthbym o reihbD)iR4YS atWhasl Gne uhfehed Y a Sihgld QSR thpﬁdgcnft lsria)oﬁdngc% Bt penar e
ormed o L ;b ditlof ;h; t (IO, 0 S) i.c, data
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transfer, t|mn rive circult
printing el enen ‘3(5{5" B '*ﬁ'&fa{fgé’“ mtﬁ%"’ﬁ'ﬁ&?‘@“‘ﬁ‘i"ﬂﬁbm Regreand the fegion ID
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307, th 309
the active mactﬁ“?*‘*?%???““ it on W08 arhlSy LSRN U5 S WAL GRIATLREN, 10507
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t he passidemenict uat or beam pair 309 at the join 319. Both beans pairs are
anchored at theiripdieIpedatd ve anchor points 310 and 311. The conbi nation of
el enent s 3684 369y 31%‘:'5'6; tsanc 319 forma cantil evered el ectrothermal
bend act ator 320. {Fi Q"' ows a small part of an array of printing
el enent s [3WO"Q ncl ytﬂong a cross dection 315 of a ~ 5 printing el enent 300.
The cnss [Bgad1 on 33® 1S shown w fhout ink, to clearly show the ink inlet
312 that Ses t+hpugh—the—s++qon wafer 301. Figures 19(a), 19(b) and
19(c) shmmhp gpedating cvcle off a Menjet T~ printing el ement 300. Figure
19(a) shqe$'t he quij¥®8cent positi¢n of the ink meniscus 316 prior to
printing an rnk droplet. Tnk 15 retained in the noal e chanber by surface

tension at the K 1 nd.at t i ¢, seal_ 305 fornmed between
t he poal e chanbte:ar@h‘gﬁ)éf"angﬂfﬂg ?n h°§‘n'We°Fﬁy+ Sh°W1"ITéb?p]r1‘ﬁ'f"?“ﬁd)"‘af‘f?é‘“
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to the cdkm@edcmunuaﬁdyhgh@immgmek@mhe&wihﬁplﬁlwlﬁlguaﬂ@gbgi%aﬂﬁmﬁshﬁe fRibR to
drive theegh @ehbndes -G a%lh&lﬁhﬁ%lhéﬁﬁmﬁ‘&é\ﬁ%% tolggmmlepa%gedo 8. This causes

an electrjcal .current to pass rou for .about one
ni cr osecon? - rB@LHaf‘IWjW'?P Joul e heat| ng. The tenperature increase
resul ting from Teukkbihebitg dap aawdsdntyracolld asihga(1s, 53R8:d-Saondx @as his ﬁadii&e
passp@e %mmma&m@mmr& oﬁwuuﬁsymts enﬁ%eﬂs d)Lodéi%& uQBtssﬁ‘I;ﬁB?eP, :

IsS's ress

resultlngcln dlff (e‘r Ween E beam pairs
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chamber 3Qf.figy, liondth s 6ol Srchl g ROl ) 84 e Gt S ).

Thi s %ncr ases ?he I.nk_pressure, e no and
causfRg tHEmRFRisipeds ikelibpod that ghe bysst pror eg be fifysoeeied € i m 303 prevents the ink
meni scus B2% frBwyskprTeasdtrvguracr oss the surface of the nozzle chanber 304.

As the tenpastump%cﬁhﬁabmmmie é@&mﬂwé@qm %regaggﬁ)s?%k%%cﬁ]&%ﬂ 320

rrturns tQ. #e eta%isnﬁ.l Pﬁg ition, s aids int é1n
dropl et 3F7FFEA g o SPucfUpra °H62?F‘¥"6H%frfb°eﬁ“‘° RS drieet s Bgnd |
9(c). Thenlfdttheee-dimensiprakorientationgglitivg to the fysot. e date dréas rontaifi repriventations §f ke dndividmsbhion at
t he a@ni s«ms::naﬂlamgﬁngure 20 shows a segnent of a printhead 350. In a

net page printery) the, Lh.of u‘ghe i nthead is h of the
paper (typical I%/ L) Hﬁseguﬁwm?hd “a'*r 6c |ond§ “‘“ﬁ%@“‘%ﬁ%@"’ﬁﬁ%%%“ﬁ@me% nmm
| ong (abo§f® HRmitsh his vicdkdny) teet Wy dismetsielcppout Ylemam Ap thisrresplviin the he igxispaacd fode
noved passurdunied yia Xkt et oTrddiBALS dot SinkeaheCtiuieeh isQRo bRRbuted BiEdjRvedt BEdR Bl A& 6 6

rows of |d3ge,rugle@cﬁvaa,g@mpgmg%ng el ements 300, printing the six colors or
type i nk su ink inlets 3 12. To protect the fragile

surfgft’:e of the |"ﬁt“f"ié‘%s'ﬁﬁfgft 5“°8ﬁ%ﬁa?ﬁ°%‘?f‘mﬁlﬁé'é?ﬁé“‘@ﬁ%ﬁ‘&ld%‘%w@ Oletp the
attached ‘?EOT*FHEB pretsn tolfietent] basawbesit is agtatio3 Y invafigw argdedaus) @ simplecoBORon tohiesr Bpett Satia
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fired. To prevent the nozzle guard holes 331 from becom ng bl ocked by paper
fibers or other debris, filtered air is punped through the air inlets 332
and out of the nozzle guard hol es during printing. To prevent ink 321 from
drying, the nozzle guard is sealed while the printer is idle. 2 4 NQU
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The pen determ nes the position and orientation of its nib on the netpage
by imaging, in the inured ~ spatrum an area 193 of the page in N[WeZ[IU
vicinity of the nib. It decodes the nearest tag and conputes the osr%r on
of the nib réVawOPYIR4 o the tag fromthe observed perspddi ve diRITHYI0ISHN
the imaged tag and the known geonetry of the pen optics. Although the
position resolution of the tag nay be | o¥® - because the tag density on the
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i ndependefiP™d8F i . i ¢ iser' s

applicatipns, to pal f of the
user using only a {5 to held 3ystemin
routi ng pfoduct bak MALL + act-ivat-t-epns—the—systtem r ecor ds
a favorite applicat naareon '1’38'??5% of th eﬂ%é@“‘%‘}‘ s'ﬁ'ﬁ%/"’?‘lﬁénnﬁ@re g9t 5 oduct
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system ma| ntai ns @n account on behal f (pfeldeach appl i cation pr ovidgr, to
allow it o CTredit and debitthe provider for ciTck-ttmougit fees-etc. An
application provider can be a publisher of periodical subscribed content.
The systemrecords the user's willi ngness to receive the subscribed
publication) as well as the OXp~ ~ted frequency of publication. 4.5 RESOURCE
DrscwprtoNS nH~ Coprotrt 3 rJ A pref erred enbodr rrent of a resource
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- 33 PGI/ AUO0/ 00518 system entities such as pens, printers andzim/grzi
utilise a set of defined protocols to cooperatively handl e use 04r A i on
with the netﬁﬁg tem Each protocol is illustrated by way gErausé ce
diagramin i cﬁm?%é hori zontal dinension is used to represent massagdegf | ow
and the vertical dinension is used to r_gfp_resent time. Each entity is
represented by a rectangle containing the nanme of the entity and a verti cal

col um rjm;hesenu hg the TiCielmasptoh thﬁ@htdlgfté{inkmuh&@sdldaﬁbn[l me pn entity
EXiStS, Hre—t+Fettrme—ts—sto i ; i . nentity
is active, the |ifeline is shown as a double |ine. Because the protocols
consi der ed her e TG IiBm2Eans £ GuEspt selestin; pfyrach pnj The galectiqojcprsipty Fimgly efithe mpstrecent| | y
cut shor tstreks capod imthe bavkgraund figld. JeasESiot i cle@ddt after 4n diiativityNtingeoyd td brOEO predicmablk
SUBSCRI PhfaNoPELNERY PROTOCOL A prefeaod enbodi nent of a subscription

deligery protocgl is . sh in Figure 43. A | arge nunber of users m

subs\é‘rai be to a g’&'f“b&'?’?gvf}'nkﬁfpﬁ‘ﬁdc {7 B reldps, pRmer @y the; nelgge; Rogspenyel andy is 0F’g‘;(f’i"‘t‘!'yout
di B' er r nttiagsmitisd;vithfherfoym daiewiien thel form i mebmiied 1 thedpplicgion Thisglowctlnippliodtionsto Gileregste t €t
gbjl ects ama BREENION ¢lﬁﬂ}lﬁlspeé[mtioﬁéﬁm' ' vh%u!s{il&a@ﬁnk%&ﬂ%n&fhﬁd%%j twkthfmse%@;f&
elivers docune ruchu~es. to jndividual printers .yvia pointcast) bu

del i vers “ahi iréba‘ %:vén ent m&égfnéc g %'f éfpf’rxrﬁg"f'ialﬁvgs{“ T?"%ﬁl@é{'a@b &8t ‘ffm%‘l"?‘é’@
publ i shereyusipEncy theakty fpan gxtengtonig dhisythp eotife dackptowsdgrea pfadbmm gabe drsigriated ss@drawing fidbl

ser Vi€r 1 2he &gplicative ban St dide; af khe BB WIMREFrestibe of Gifgitl Bk ouitsive khe Shiplidk fielaSordR@Gamapt ) D
and page HRSE! flth § Aon bealo - r 8l Bl ke (GURENT " S
newy all olgsatugﬂ lfgh P ‘g]%lnuggga?ts %\ﬁgﬁ% |C§§$%ﬁp§+§8%§?'t 15!“3556153% er' s
al i as JDESs NHEC PRERF% evant set of nulticast channel names. It signs the
message usi ng i Figuwgds shows aflogihgn ofttherpecdssarfhandliippepiagpereistive 1 neimes Tlielpcess consists

appl i cat ioPidcel vagmih‘sﬂtsmé ﬁbDute%@!imrymf af s%sméﬁefb@gerntﬁﬂﬁcls %ﬁg&&&ﬂ uﬁ%msotiﬁ@.e
coa on Se . user s .Sl ec r C na e
expl B £ @égﬁfgﬁ%@m Bl heSEriur e (B bt Gt B8 Wi of e
prints), intqsiects AQrpining (2§88 Whether ithe | frmatted clement cammsitonds Aq p ield slement, taind if cait e
al | ows t hfpepiigat SR tiCreceived stroeits the HifiQl ilPS HaPad Galug BA latePretink MR 8RB act@IMRE ' S

request 1yQiuh BR of R HeiR lah PedeRhirg Ok ¥4 g[vlre@(j:r ll.hg 8%3 it ﬁhﬁ g?%@é%lﬁ%ﬁe ?rg-% Sszét%ﬁﬁ? g a?l{v!m%s >D

don't toqet her |dent|{”éﬂa subscription . en-arl ocat es
document G1AE {5 FE°cHS PETTEY iematiyiy deteryingsg (1) 889 whethsuBelogpatied elemmt wriespondsdo a
i ncl2®i ndynodiglecldnion a1 sotactivating (30 B95hthe porrespandinigrigpeticlie Sltdmavely,di By stdnceSo bn fut

mul ti castgeabAyRAk, BRHg (20890} théredditdd HRY to hOdiditaShrdr th Rckglodnd hh@é‘ss;r.gé Jd@.g g& he

new y all ted. I to the application for future referenc t he
2ol | cat 5001t e e oL oG 1 B A R B B
subscri bers' sefiget Bg shavs it detailed\flogcharh of stap| 88Y imthe progres shewnvigrRigurej 38, wheket theast s
the vari euSmaiddARRSin0I a Gib1@is iArad s@R{IRAS the 1B oflifdGield  TRIrdod Srobkist 8f dBErinithg (at

| to Ale Ltor the. . t

ol 2 o8 pARRE g Y el BEDY et e Bl Sl ol Blact 1 A0RESHE (' ©
they abl &893 16 Stedt e fifld e thiemptey deismmine (809 Fhetbemtr ficld iy ¢ tert fiedend ifisp s

al | ows t envertngdat 0 kerdigitdl dnk sechdmmeeniokt otite theli@pune vpopiae dedidration gtvtrodad&dgmingaind | t
al | ows t 361 RHeicshbvetbdScotyfitePlekt RS i dm&%%a;r detbrfinifg (it 902 hedls EHENATY $hheure

PROTOCOL. eferre i . Oof hypal i nk activati.on protocol 1Ts shown
in Fi uréieﬂg‘.w gﬁ%@d@@gﬁﬁegﬁ%gﬁ“ﬁﬁﬁﬁ%g%ﬁs ‘ﬁ”“ﬁ'e‘f"gélﬁ clp ghfhe epprpprigie 1y
co | C AteiFERtohervE Fealios (ah A hedigiteksignatire of the walepts 0B e prrrpspindingd@h, alsF wish e helplof
it genf in i6e& réghRationgherafifusiig 1he pai dwad’'s Pfivat: h?pﬂag@-mliiﬁ@tofﬂfcio&f@ﬁn_rh dip a;?mn,kda@ws

e Yussphing f. Eq“}g pection protocol. e palnter
det erm nes V|(g@?ﬁg@d5%\%p e tﬁg‘?\%gﬁm‘lﬁddress of the page server 10a
handl i ng LS pa?‘lgPéﬁ'l"a’ré%H@%‘dr"D 50. The address may already be in its cache
if the use has Aegestvirtomninéisacin@tindviiich isthit@led BdaBy WalgQage Ider. P lopeiteSdirettly @R
for 88 ds firSpafdil dddumdnt St pai nter 1D 62) the page ID and click |ocation
to the page seryer. The pa erve | oads the page description 5 identified
by the page 11J 5%@“88%‘?%?%%’2 R foppammang ligate foqm comgzand 909,  zsgs formg 1y o
click | i eenmhand 91cpgetfrm gtategrommend Siiamnduplicrtppae cohraan PIR, & resetpagh yqoerandr9k3, e bee pagit
844) the spRgemmaidWer, a tpadte AuAK Sorinhid 9855 5 RE AhGHnANMECAE, PR ed Be@fin@ifls | | Nk
ID 54, a 3?5’%}@&&@%@%&3@“6 DNS, the network address z 4 Nov zoo3 WO
00r 12241 - of the applTcation server hosting the application 71.
PCTIAU00/ 00518 #Heid [y conapend, Z9ids thcoeorresppading fprmiftstager. 4 lupbippteaforn goppmand voids the
cor r esponretesrgndipg darm infanganfl themproduees e gi'@ tptirddd ic6ph oS duént bk inddnek vifl &Bld values
al l ocates a globally unique hyperlink request 1D 52 and builds a hyperlink
request 934. The hyperlink request class diagramis shown in Figure 44. The
hyperlink request records the 1Ds of the requesting user and printer) and 5
identifies the clicked hyperlink instance 862. The page server then sends
its own server 1D 53) the hyperlink request 1D, and the link 1D to the
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The hyperlink instance may include a neaningfirl transaction I E ﬁ\a h@
whi ch case the first page server includes the transaction ID i bt gz ssage

sent to the &Ry fﬁ i on. This allows the application to est abi’d:ﬁ/hU@()/oosls
transactionspecitic content for the hyperlink activation. If the hyperli
requires a user alias, i.e, its "alias_ppquired" attribute is set, then the

first page server sends both the pen ID 61 and the hyperlink's appl I cation
1D 64 to p¥fevedete sepy epntaignths gme/lpperlihk tringactivh %i am the orfginplugtl sd il endistiguishabd from the

cor r esponéliging «d & appliCatine A rds& fcht:onﬁJa&lQoxBJ\ﬁe @ﬁés&ﬁdu%@:rﬁw hrid 2 u&gart Q:u\tehe

applicati r the alias 1Dipt nessa
o Tat § ek Eopltthe ad ] i R b BN Bl IR st St e gt repron

user - specihf jaus C‘iill‘ftc%‘fé‘f”‘rddtg f%es‘ﬂh?peﬂurhr& ‘rtmaré’tlrhefbt Pisn it-was printed, for wi§m3t was printed,
f W I AR TinNGeREC@me%m 25 When a user draws a stroke on a
netpage with a RELNILE nREK Iﬁl%lus%‘?x%%ﬂéﬁﬁ%%gtﬁﬁoﬁg O?femv%r‘%’%d%nhe nGalest

net page pri Irllter The stroke |dent The
psirtter TOMNR fi& ﬁquﬁﬁ“g@fw‘r"t“smlﬂ%ﬁ‘sﬁﬁeﬁ?é'?‘“tlm@n“‘teﬁﬁar’}&’génkl D 50 and

stroke path to tAhepligeeyegesemmastprodidesia prirted eopy et lcoramynding fage ifstafie witethy/Rkglo@dd s
t he page atmemd;ra&m rﬁhapdge%ﬁmﬂmbym&h%rmﬂ,%é%ﬁmmd%@umm mg%@dés”p“t
e

30 ejgment, ope 58 an the e intersects. Assum ng the vant
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tﬂe t ext dieple@d as hRseD HYE cBarCR gaq;@dswh&mp@{a pﬂoﬁ)‘;&mﬂm{,‘h&rep@my RO0stsddsTPlgRS t O
the regis t| e reqistration server

i deat i f rée)rsrg{x%(g&useﬁn\ﬁeﬂbur l#“é‘g"b’ré | ng&tt ,;,,3‘ ""aﬁd“"‘d‘é‘gs f“%] Q“h e gtatus of
accunul at TYCREAGNARE AP Redel 822 to |nt er pr et the strokes as handvvrr ttea
text19Once it hab@@ﬂgebmh!?mmvﬂmesui!ﬂlyhs@ﬁihtedﬁﬁ@dﬁpﬁ@ie%&&&ﬁeﬂn server

returns the texiwnkih paddEnstaRElid tchta&nma@vaﬁ&gt%ed {,/.%% 3@9& the
text to tlheatceeé _)éalptrée3 of th% fiel GNATURE ERI Fl CA%
PROTOCOL As 3 ng™ st npufum %@%‘f‘”’hﬁﬂ’ & 44X Ppras & PRRD ¥hOab deviees d g
si gnat ur es‘&“?"gf‘d’PWOn theis griginglfarms with R signat@e eqoqypanibd by b etamslird glaphict indidating seeegsidt ur e
f eld' s diigaviraverification. After a perlod of inactivity in the zone of the

signgure fieldy dHRuPARE W? hg},@edprppf}&?c ?o,lmﬁon the 2sndl ithp

strokes to .the relg stratron serve r ve I ca ) se

appl i cat i BHETH? digd yalugs dresrvsd) Lnthe Hocymmrat qopiping w97 foipsi ep Ehhé‘“l%'F‘t&héﬂ“m@@ *Md is
part, as duelichtesais fennein thosame 3y Sioplieartiorinft@nmaid doesNA reskd Ba@umeMRbrifknd ﬂ&du&heprfnkba m

fhe regi stoﬁyaarth@mompandﬂ,gM&%&Q&W&%aﬁﬁ@%ﬁéﬂo%@% g«?aa

|dent|f|eis iﬂser rres Ondlf?gﬂﬁﬂr{gmgwmgagway&gﬁésfﬁg t he useg&ﬂﬁ'f umaﬁ
signature OITe gomgang, ce
it h% v et jcpipmapd, prodypey e pmintedoreport pp theatpius of the mm@émg/épcmgn&mhe. aphypling oAb i on

1D 64 andpuzsmmhedtmprmmrmtmt\hemuwmmemomﬁghmcéllstﬁsIflC pri Va]Ee )
si gnature key e ate i.qita of the
R %érgtéﬁ %"['fotaﬂh"g ‘%'Q"p

form data, and returns t sighature e reques “S¥ ver.

The page “@pird bybepey ﬁgmﬁnédﬂmntlar%rmﬁ@w#neowmwlewq reruuofm
sets the wogcmmmdsdh Yeqrinteds If g ttettpage dockn't@EmEHh a phftaerthir Gimimarld cfemerd ok e Besigidt udes

the 30i aspamc@tmtdhﬂmmummdb,ag user. This allows a single formto
capture rrultrplgm es. eM SSI ON PROTOCOL A

sr nat ur
preferred enmbodi Nent E gtﬁ?%“&?ﬂ*???bﬁ”ﬂ%t%ﬁ@%“%ﬂ%ﬁ%%@ﬁ%ﬂ&a
Form subnﬂ%ﬁ‘&?%&l‘@ﬂrl‘m% Phag sqvehaptivates thechypedink gssocitedwith| the Hyjrtlipkefl @lodpoutert he
pr ot ocol tﬂaafexeamdgmerpag%eaﬁ@mmﬁa with some formspecific additions. In the
case of a formi pI nkgomﬁmgdﬁaal |£m‘a m%gtrtgﬂ%erress e S%%‘t‘“é‘ﬁ lthe Jage

servg 10 to the ap cat1on 1 S0 Cont A'RS
cur remt  o%t B4R P 290e offa Regs andrsp paprot e petipaied direstyrby & ser I Fanchowaey, Gla@mu@e page
fields, tdenciiyendepbidiadtdiffarent gape, ifih@tpage Sstvar Brikfanddhas B<bd salede NG ributQetal 1 @as 1D

65 associﬂted %;Anowegm%;uegg digital 15 signature and obt aining the
correspondi ng ¢ é\lh%ﬁ%ég)fromthe regi stration serve 11. 5.6 COVM SSI ON

PAYMENT PROT $i) i Yome i 1o I ith the netpgs dprocst %ﬁ“ﬂ%telr?érﬂ“"bthﬁtlb'ébl i s
shown i n TPege e ﬂ!FWforq has iawragivepiopertics. Tnlpgorabsm Rt s ¢ copettona ncnogaased s e 16gAy be

payadl e fyr@inseddcopbpint fagd. inQnk RE OIS, tﬁe@:utﬁn pfuhté sas,sofqe e&ta o AR iPHOES: of 2
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may al so be 2~ P TR STAS ’S’af“hg"ﬁf&'\? U %P nhe prints. The
hypal i nk r eques%‘)@“‘ﬁ‘?‘"ﬁ‘%‘%%@ﬂ f‘t“d“’btﬁr‘“t“é""‘&“‘#@e%‘re releypptrhetpage @ree carverd Bitecifl cemsn t he
target appli catron provi des 70a (e.g. nerchant) to the source application
provides 70b (i.e. Ppublisher)) and fromthe source application provider 70b
to.the prints prOV| de 72. . The target application receives the
hypal i nk request )D fromthe page serve 10 when the hypalink is first 25
adr vat od as des~xr bed I n Sectron 5 2 V\hen the target appl | catron needs to
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Referring to Figures 8 and 9, the pen, generally designated b¥mp%®nce
nunmeral 101, includes a housing 102 in the formof a plastics

havi ng wal | swb0B/7e=@Eni sg an i nterior space 104 for nounting tllre'rpamomosm
conponents. The pen top 105 .is in operation rotatably nounted at one end
106 of the housing 102. A semni-transpareat cove 107 is secured to the

opposite 10 e .hou 102. The cove 107 is also oC noul ded

pl asti cs, E“é"ﬁ |§“’i‘d5)°f‘h’aﬂk'ﬁ ﬁﬂg‘s nt napplicationa r ent material u~ order to enable
the user 1% vi elseiberSramus of the LED nounted within the r WD 001 72241
-36 2 !~ NQU ZOBSPBGFQMMQQQ;Lga hstindiChaslOfngle ME] 7 |gg§ a.Jrai n
part 109 Patg surrounds t he end t1}t(?)%§(;of t“rltitla'lg.hg{?g} ng '3 &nd a
proj ecting po ron pror ects back fromthe main part 109 and fits
within a corresﬁ?@ﬁeﬁpﬂ’@“W%ﬂ formed in the walls 103 of the housing 102.
A radi 0 ant ennastalus bfriité coafnitleed behi nd t he projecting portion 110, within
the housing 102, lg;;{hgl m{mnreads 113 surroundi ng an aperture 113A on the
cover 107 are arran 0 receive a netal end piece 114, rJ including
correspondi ng sorpeyt fuptioames 115, The netal end pi ece 114 is renovable to
enabl e ink carttaﬁ-tdng&ctp@me&&eaﬁa&y Al so mounted within the covet 107 is a

tri-¢@lor statu “ﬁ Ll wwoihe, antenng 112 is al so nounted
on the Ilex PCBﬁl %e stat U ébg%%é sk vl o e(f&’%f top of the pen
|01 for good al e i fipction en inplpdes the W@“ﬁ)@i‘?"@!&n operate both as a nornal
mar ki ng ink perpﬁatndomefaaocm marking stylus. An ink pen cartridge 118 with
nib 119 and a SkidlalRanddPoridd) Stylus nib 121 are nounted side by side
within the hou5| %102°a&her the ink 10 cartridge nib 119 or the stylus
ni b 1’1%1 can be pbmoué'ﬁtf's{ t hrough open end |22 of the netal end piece
114) "Dy rot at i ofydetmeptifnctionis initiated by Sisply Ressippthet utien apd thehaduching exylpsge bAR: dadulent. 24

are nou ntndstdm ottaha:m@lﬁndic&&stvmb sloneh k@nbidth, Biwhb § whedllivede® FAREMlothShdwhed ;t
rotatablesu 4nmh S Secured to the pen top 105 in operation an

arranged to rot ate erevvrth The cam barrel 125 includes a cam 126 in the
formof a slot W‘f“ﬁ?’ﬁf“ﬁ‘ﬁ@‘W’%‘“&WPW&'&W@MOMMMHW@nM?

and | 28 petoprect kmdiethatioyhsustrd@rcalithaxtpsge 12Gne900» haibef tybiioWpdehh Bndt ©23 M Ot
126,200  Ioplale 100 ophiod ifloci i BBFh Beksiaend o118 il &m15t9 2 Bk ine &, w gt 124
nove relqwe\{b: N eacﬁR ot her tqnﬂp wject elt nib
121 out tHrough THE RPE s sl e Fer 2 evisHies pi ece 114 The pen 101 has
three states ofThepemsqm@u@mmlﬂmguumw@mme&mmugrue@.esaﬁmwme

t hree. St_ahxﬂliu@di-&n derddis SVedinehéchorRUt ;I Nk cartridge 118 nib | 19 out;
and Nei ther ,plgg IT |18 nib 119 out nor stylus 120 nib I 21 out A
sec erx PCB Fs nounced 6n an el ectronics chassis 130 which sits

Wi t t he houslt # folleydng despriptiapcrewmig usetl ese cREEcel pdligtianrrglatp illwsfrrtapeechalizkiion 131
for provingthamgsms iilftlicalbtﬁid syﬁhml@mncfu@ﬁs oRenQtheR Gt th imie sQse ol \Rwipbief & fewshigarAnlBIE

sensor 13,@““5,,,&;,,9%@?41“ sbidg second flex PCB 129 for receiving
refl ected radr&t.r on t e su ace. The second flex PCB 129 al so nounts a

radi o frequenc Rditesial (copieatsand, the ydvertising spptentt ofra pavel PRticatierc &F v es)
25 and aWNMMpmme@m«Mnﬁ@om&awrmmﬁsmmmm&mAn

opt i3G blateDitpl R cophored st boQEMTRDMbARES GohER s &Jﬁﬁﬁﬂ:&&gﬁth Nedalt s lochifiPan§ OV ET
107 aad .S an infrared beamonto the surface and receives |rra3es onto
the i mage sensor 132. Power supply wires | 36 ooanect the conponeats on the
second f 12 PCEEPIoRALPERsEMEABEY, cont acts 137 which are nounted within the
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i nfrared chdoda stk 3 frddddcelwiiler Qlqdetect ing 'di spl acement in
the cam barrefflulﬂ 25 Wﬁen eﬁlg%rpggggg?gﬁus é{tﬁe Eé‘%‘ n qcartrr dge 118 is

used for witin Preh PURESAIop Serist, Sigpogts T publication ﬁfaﬂ“b‘n“’&’f Pybligatiqng g elhes the)
appl i ed tE&regaien eﬂpae@mm@yp@mm agefeBtiorand hapbe the Ariniting 3 newd KieanBiselected

phot4sYi odeecﬂmmdesdacmmvwhmetf)bxw&v&esdga HafePovfhahidt it dtnbefibd HE G0 QUiirid o ShOWN)
mount ed on the gl @&k b{ GMF% end %Y24l 35 Rubber u{cﬁ Jblglggads 141 and 14
are provided towards the ea R ETRGT TS P Plications 799 t he
pen 101, SSHEE ¢ BForY% 1 of paehy Gtre@"am&:wpeth rreum@erdrap;pmgl todvderpmn a gl t 0 a
pocket. 6.2 PEN CONTROLLER The pen 101 is arranged to determ ne the
position of its ni b&(styl us nib 121 or ink cartridge nib 119) by imaging) m
the infrared spectrum an area of the surface in the vicirtity of the nib.

It records the location data fromthe nearest |location tag) and is arranged
to caI cuI ate the di stance of the nrb 121 or 119 fromthe Iocatron tab
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the acceleroneters in each of the x and y directions is integr AV Wtdh
respect to twaworn4pr oduce an i nstantaneous velocity and posiRCUBAU0SIFI8e
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errors in the nsed accel era Eron accel eroneters typically have high
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i atasction between the user and an application. t,reneric docunents nmay be
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pre-printed) including, for 15 exanple, subscription fornms encountered in
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response 43 uselnrformatisadiitering=i gure 48 shows a generic docunent 990) a
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500, and ciwsiste rdiffefenteystrs’ fiitaests Gy thé puses Sf wiaking) uonviehdaiidds. ARRUGCIREE ar® foere € to
parti cul adaintdining £dingle TWNEboHNG i vedtdd infieBenicityloP Gy fatl Litflcatida! | j on
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25 one page per second. This is equivalent to 400KB or about 3Mbit of page data per second, which is similar to the
highest expected rate of page data delivery over a broadband network.
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other key. One of these keys is then published, while the other is kept private. The public key is used to encrypt any
message intended for the holder of the private key. Once encrypted using the public key, a message can only be
35 decrypted using the private key. Thus two parties can securely exchange messages without first having to exchange a
secret key. To ensure that the private key is secure, it is normal for the holder of the private key to generate the key pair.
Public-key cryptography can be used to create a digital signature. The holder of the private key can create a
known hash of a message and then encrypt the hash using the private key. Anyone can then verify that the encrypted
hash constitutes the “signature” of the holder of the private key with respect to that particular message by decrypting the
40 encrypted hash using the public key and verifying the hash against the message. If the signature is appended to the

message, then the recipient of the message can verify both that the message is genuine and that it has not been altered in
transit.
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25 The netpage registration server acts as a certificate authority for netpage printers, since it has access to
secret information allowing it to verify printer identity.
When a user subscribes to a publication, a record is created in the netpage registration server database
authorizing the publisher to print the publication to the user’s default printer or a specified printer. Every document sent
to a printer via a page server is addressed to a particular user and is signed by the publisher using the publisher’s private
30  signature key. The page server verifies, via the registration database, that the publisher is authorized to deliver the
publication to the specified user. The page server verifies the signature using the publisher’s public key, obtained from
the publisher’s certificate stored in the registration database.
The netpage registration server accepts requests to add printing authorizations to the database, so long as
those requests are initiated via a pen registered to the printer.
35 33 NETPAGE PEN SECURITY
Each netpage pen is assigned a unique identifier at time of manufacture which is stored in read-only
memory in the pen and in the netpage reéislration server database. The pen ID 61 uniquely identifies the pen on the
netpage network.
A netpage pen can “know” a number of netpage printérs, and a printer can “know” a number of pens. A pen
40 communicates with a printer via a radio frequency signal whenever it is within range of the printer. Once a pen and
printer are registered, they regularly exchange session keys. Whenever the pen transmits digital ink to the printer, the
digital ink is always encrypted using the appropriate session key. Digital ink is never transmitted in the clear.
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user’s payment card information is also stored, giving the netpage regiétration server enough information to act as the
user’s proxy in any SET payment transaction.
When the user eventually supplies the biometric to complete a payment, for example by signing a netpage
40 order form, the printer securely transmits the order information, the pen ID and the biometric data to the netpage
registration server. The server verifies the biometric with respect to the user identified bS/ the pen ID, and from then on
acts as the user’s proxy in completing the SET payment transaction.
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30 Each application is associated with an application provider, and the system maintains an account on behalf
of each application provider, to allow it to credit and debit the provider for click-through fees etc.
.An application provider can be a publisher of periodical subscribed content. The system records the user's
willingness to receive the subscribed publication, as well as the expected frequency of publication.
4.5 RESOURCE DESCRIPTIONS AND COPYRIGHT
35 A preferred embodiment of a resource description class diagram is shown in Figure 40.
Each document and content object may be described by one or more resource descriptions 842. Resource
descriptions use the Dublin Core metadata element set, which is designed to facilitate discovery of electronic resources.
Dublin Core metadata conforms to the World Wide Web Consortium (W3C) Resource Description Framework (RDF).
A resource description may identify rights holders 920. The netpage system automatically transfers
40 copyright fees from users to rights holders when users print copyright content.
5 CoMMUNICATIONS PROTOCOLS

A communications protocol defines an ordered exchange of messages between entities. In the netpage
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aU] ca] caldes 2hds el dotlne &ggnmtlﬁ)&ﬁdfg'z """" othc page server 10 responsible
SE===== f%%\m}ocllmvgnl Lﬂe&waﬁoclle%%ﬂh in uda %vav'n p(l:)laf txoari] 5% Cﬂ?& subscriber’s alias ID 65, and the

relevant sct of multicast channel names. It signs the message using its private signature key.

The page server uses the application ID and alias ID to obtain from the registration server the corresponding
20  user ID 60, the user’s selected printer ID 62 (which may be explicitly selected for the application, or may be the user’s
default printer), and the application’s certificate.

The application’s certificate allows the page server to verify the message signature. The page server’s
request to the registration server fails if the application ID and alias ID don’t together identify a subscription 808, -

The page server then allocates document and page instance IDs and forwards the page descriptions,

25  including page IDs 50, to the printer. It includes the relevant set of multicast channel names for the printer to listen to.

It then returns the newly allocated page IDs to the application for future reference.

Once the application has distributed all of the document structures to the subscribers® selected printers via
the relevant page servers, it multicasts the various subsets of the shared objects on the previously selected multicast
channels. Both page servers and printers monitor the appropriate multicast channels and receive their required content

30 objects. They are then able to populate the previously pointcast document structures. This allows the page servers to add
complete documents to their databases, and it allows the printers to print the documents.
5.2 HYPERLINK ACTIVATION PROTOCOL
A preferred embodiment of a hyperlink activation protocol is shown in Figure 45.
When a user clicks on a netpage with a netpage pen, the pen communicates the click to the nearest netpage
35 printer 601. The click identifies the page and a location on the page. The printer already knows the ID 61 of the pen
from the pen connection protocol.

The printer determines, via the DNS, the network address of the page server 10a handling the particular
page ID 50. The address may already be in its cache if the user has recently interacted with the same page. The printer
then forwards the pen ID, its own printer ID 62, the page ID and click location to the page server.

40 The page server loads the page description § identified by the page ID and determines which input
clement’s zone 58, if any, the click lies in. Assuming the relevant input element is a hyperlink element 844, the page
server then obtains the associated application ID 64 and link ID 54, and determines, via the DNS, the network address
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102 Screw threads 113 surrounding an aperture 113A on the cover 107 are arranged to reccive a metal end piece 114,

5 including corresponding screw threads 115. The metal end piece 114 is removable to enable ink cartridge replacement.
Also mounted within the cover 107 is a tri-color status LED 116 on a flex PCB 117. The antenna 112 is also

mounted on the flex PCB 117. The status LED 116 is mounted at the top of the pen 101 for good all-around visibility.
'lhcpencanopcrateboﬂ\asanommlmarkinginkpcnandasanon-maxkingstylus.Aninkpmcamidge
118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within the housing 102. Either the ink
10 cartridge nib 119 or the stylus nib 121 can be brought forward through open end 122 of the metal end piece 114, by
rotation of the pen top 105. Respective slider blocks 123 and 124 are mounted to the ink cartridge 118 and stylus 120,
respectively. A rotatable cam barrel 125 is secured to the pen top 105 in operation and arranged to rotate therewith. The
cam barre] 125 includes a cam 126 in the form of a slot within the walls 181 of the cam barrel. Cam followers 127 and
128 projecting from slider blocks 123 and 124 fit within the cam slot 126. On rotation of the cam barre] 125, the slider
15 blocks 123 or 124 move relative to each other to project either the pen nib 119 or stylus nib 121 out through the hole
122 in the metal end piece 114. The pen 101 has three states of operation. By turning the top 105 through 90° steps, the

three states are:
. Stylus 120 nib 121 out;
. Ink cartridge 118 nib 119 out; and
20 . Neither ink cartridge 118 nib 119 out nor stylus 120 nib 121 out.

A second flex PCB 129, is mounted on an electronics chassis 130 which sits within the housing 102. The
second flex PCB 129 mounts an infrared LED 131 for providing infrared radiation for projection onto the surface. An
image sensor 132 is provided mounted on the second flex PCB 129 for receiving reflected radiation from the surface,
The Secox.ld.ﬂcx PCB 129 also mounts a radio frequency chip 133, which includes an RF transmitter and RF receiver,

25 and a controller chip 134 for controlling operation of the pen 101. An optics block 135 (formed from moulded clear
plastics) sits within the cover 107 and projects an infrared beam onto the surface and receives images onto the image
sensor 132. Power supply wires 136 connect the components on the second flex PCB 129 to battery contacts 137 which
are mounted within the cam barrel 125. A terminal 138 connects to the battery contacts 137 and the cam barrel 125. A
three volt rechargeable battery 139 sits within the cam barrel 125 in contact with the battery contacts. An induction

30 charging coil 140 is mounted about the second flex PCB 129 to enable recharging of the battery 139 via induction. The
second flex PCB 129 also mounts an infrared LED 143 and infrared photodiode 144 for detecting displacement in the
cam t_garfel 125 when either the stylus 120 or the ink cartridge 118 is used for writing, in order to enable a determination
of the fofcc being applied to the surface by the pen nib 119 or stylus nib 121. The IR photodiode 144 detects light from
the IR LED 143 via reflectors (not shown) mounted on the slider blocks 123 and 124.

35 Rubber grip pads 141 and 142 are provided towards the end 108 of the housing 102 to assist gripping the
pen 101, and top 105 also includes a clip 142 for clipping the pen 101 to a pocket.
6.2 PEN CONTROLLER

The pen 101 is arranged to determine the position of its nib (stylus nib 121 or ink cartridge nib 119) by
imaging, in the infrared spectrum, an area of the surface in the vicinity of the nib. It records the location data from the
40 nearest location tag, and is arranged to calculate the distance of the nib 121 or 119 t"rom the location tab utilising optics
135 and controller chip 134. The controller chip 134 calculates the orientation of the pen and the nib-to-tag distance
from the perspective distortion observed on the imaged tag.

5
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for security and packaged for efficient transmission) to the computing system.

When the pen is in range of a receiver, the digital ink data is transmitted as it is formed. When the pen 101
moves out of range, digital ink data is buffered within the pen 101 (the pen 101 circuitry includes a buffer arranged to
store digital ink data for approximately 12 minutes of the pen motion on the surface) and can be transmitted later.

The controller chip 134 is mounted on the second flex PCB 129 in the pen 101. Figure 10 is a block
diagram illustrating in more detail the architecture of the controller chip 134. Figure 10 also shows representations of
the RF chip 133, the image sensor 132, the tri-color status LED 116, the IR illumination LED 131, the IR force sensor
LED 143, and the force sensor photodiode 144.

The pen controller chip 134 includes a controlling processor 145. Bus 146 enables the exchange of data
between components of the controller chip 134. Flash memory 147 and a 512 KB DRAM 148 are also included. An
analog-to-digital converter 149 is arranged to convert the analog signal from the force sensor photodiode 144 to a digital
signal. '

An image sensor interface 152 interfaces with the image sensor 132. A transceiver controller 153 and base
band circuit 154 are also included to interface with the RF chip 133 which includes an RF circuit 155 and RF resonators
and inductors 156 connected to the antenna 112.

The controlling processor 145 captures and decodes location data from tags from the surface via the image
sensor 132, monitors the force sensor photodiode 144, controls the LEDs 116, 131 and 143, and handles short-range
radio communication via the radio transceiver 153. It is a medium-performance (~40MHz) general-purpose RISC
Processor.

The processor 145, digital transceiver components (transceiver controller 153 and baseband circuit 154),
image sensor interface 152, flash memory 147 and 512KB DRAM 148 are integrated in a single controller ASIC. Analog
RF componcnts (RF cm:lut 155 and RF resonators and mductors - 156) are provided in the separate RF chip.

The image sensor is a 21—5;51 5 pixel CCD (such a sensor is produced by Matsushita Electronic Corporation,
and is described in a paper by Itakura, K T Nobusada, N Okusenya, R Nagayoshi, and M Ozaki, “A 1mm 50k-Pixel IT
CCD Image Sensor for Miniature Camera System”, IEEE Transactions on Electrowue Devices, Volt 47, number 1,
January 2000, which is incorporated herein by reference) with an IR filter.

The controller ASIC 134 enters a quiescent state after a period of inactivity when the pen 101 is not in
contact with a surface. It incorporates a dedicated circuit 150 which monitors the force sensor photodiode 144 and wakes
up the controller 134 via the power manager 151 on a pen-down event.

The radio transceiver communicates in the unlicensed 900MHz band normally used by cordless telephones,
or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM) band, and uses frequency hopping and
collision detection to provide interference-free communication. o

In an alternative embodiment, the pen incorporates an Infrared Data Association (IrDA) interface for short-
range communication with a base station or netpage printer.

In a further embodiment, the pen 101 includes a pair of orthogonal accelerometers mounted in the normal
plane of the pen 101 axis. The accelerometers 190 are shown in Figures 9 and 10 in ghost outline.

The provision of the accelerometers enables this embodiment of the pen 101 to sense motion without
reference to surface location tags, allowing the location tags to be sampled at a lower rate. Each location tag ID can then
identify an object of interest rather than a position on the surface. For example, lf the object is a user interface input
element (e.g. a command button), then the tag ID of each location tag within the area of the input element can directly
identify the input element.



alc aUc aJc aUc a]ca]cal ca] cal] ca] cal] ca] cal ca] cal] ca] ca 0
$9% . <CAQWTZ _agj r } wr mhb] XSn] V] ] ca] ca] cal] ca] ca] ca] cal] ca] cal] ca] cal] carcazﬂ (1,
a] ca] c™a] caUlepdosaddh cal chal ca] cal] ca] c*aU] ca] cal] caV] ca WV] Cace/Au00/00518
a5=Kekqvxz~ysnhc| XRn] VU] ca] cal] ca] caU] ca] cal] ca] caU] ca] cal] ca] caU] ca] cal] ca
] cay] ca] cay] ca] cal] ca] cal] ca] ca] cal] ca] cg] ca

W] caV] cal] ca(c, ] cgklTW $=?}wr | ga\ Vn] VU] cU] ca] cal] ca] cal] ca] cal] ca] ca] cal] ¢
a] cal] ca] cal] ca] betdcterliencmdpees] bydhd|seceifrereiersal esot ff tha k end Wilieeet|onsat itegadted avith capt a?n
#AUKL y. 4<forpdedn plodid Mlifjsdheaneabealociglata padiflo @] ¢ aUj ¢ aJcaU]c a]jc aU]c a]cal]c
ajc

a] calU ca]c aU] cajc a‘Uj1 cmﬁ]ﬂé muon festres l Y T‘cw%f%’é']elauv (]nf:mﬂr'c aS]r % ars(?fcula"”dd g;

ugh position” integration accum ates mors m sensed acceleration, accelemmetm typically have high
| vagkf & prlmiml&dﬁ&mﬁhwm&emwmk&&mwmﬁ ca] c&a] ca] c™a] ca] c”a]c
a] cha] callc aj ¢ yalbd, QWC aVlc a W]c avV]lc a W]c a
11 JSUbe34D] a}{up e ZTnOZ‘a C ’\a] c aUc aJc aUc ajc aUc ajc alUc a]c
a] cal ca] U] ca] Gf caU] caU] ca] caU] ca] caU] ca] caU] ca] caU] ca] caU] ca] ca
&, 6i NOR " The verhcally-moxmwd netpage wallprinter 601 is shown fully assembled in Figure 11. It prints netpages on
VL7 oW s okl aa) 6 mc@amwg&@.l 602 W6, ahdeti ) R PARE ) £ 2l
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all c aI]O ] Ul stmLh pﬁLcr th with the 604U]pamng tlubughUtLe duplexed print engines 602 and 603 which print both
sides of a sheet simultaneously, in fll color and with full bleed.

An integral binding assembly 605 applies a strip of glue along one edge of each printed sheet, allowing it to
adhere to the previous sheet when pressed against it. This creates a final bound document 618 which can range in
thickness from one sheet to several hundred sheets.

15 The replaceable ink cartridge 627, shown in Figure 13 coupled with the duplexed print engines, has
bladders or chambers for storing fixative, adhesive, and cyan, magenta, yellow, black and infrared inks. The cartridge
also contains a micro air filter in a base molding. The micro air filter interfaces with an air pump 638 inside the printer
via a hose 639. This provides filtered air to the printheads to prevent ingress of micro particles into the Memjet™
printheads 350 which might otherwise clog the printhead nozzles. By incorporating the air filter within the cartridge, the

20 operational life of the filter is effectively linked to the life of the cartridge. The ink cartridge is a fully recyclable product
with a capacity for printing and gluing 3000 pages (1500 sheets).

Referring to Figure 12, the motorized media pick-up roller assembly 626 pushes the top sheet directly from

‘the media tray past a paper sensor on the first print engine 602 into the duplexed Memjet™ printhead assembly. The
two Memjet™ print engines 602 and 603 are mounted in an opposing in-line sequential configuration along the straight

25 paper path. The paper 604 is drawn into the first print engine 602 by integral, powered pick-up roliers 626. The position
and size of the paper 604 is sensed and full bleed printing commences. Fixative is printed simultaneously to aid drying
in the shortest possible time.

The paper exits the first Memjet™ print engine 602 through a set of powered exit spike wheels (aligned
along the straight paper path), which act against a rubberized roller. These spike wheels contact the ‘wet’ printed

30 surface and continue to feed the sheet 604 into the second Memjet™ print engine 603. ,

Referring to Figures 12 and 12a, the paper 604 passes from the duplexed print engines 602 and 603 into the
binder assembly 605. The printed page passes between a powered spike wheel axle 670 with a fibrous support roller and
another movable axle with spike wheels and a momentary action glue wheel. The movable axle/glue assembly 673 is
mounted to a metal support bracket and it is transported forward to interface with the powered axle 670 via gears by

35 action of a camshaft. A separate motor powers this camshaft.

The glue wheel assembly 673 consists of a partially hollow axle 679 with a rotating coupling for the glue
supply hose 641 from the ink cartridge 627. This axle 679 connects to a glue -whcel, which absorbs adhesive by capillary
action through radial holes. A molded housing 682 surrounds the glue wheel, with an opening at the front. Pivoting side
moldings and sprung outer doors are attached to the metal bracket and hinge out sideways when the rest of the assembly

40 673 is thrust forward. This action exposes the glue wheel through the front of the malded housing 682. Tension springs
close the assembly and effectively cap the glue wheel during periods of inactivity .'

As the sheet 604 passes into the glue wheel assembly 673, adhesive is applied to one vertical edge on the
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The RIP DSPs rasterize and compress page descriptions to the netpage printer’s compressed page format.
Each print engine controller expands, dithers and prints page images to its associated Memjet™ printhead 350 in real
time (i.e. at over 30 pages per minute). The duplexed print engine controllers print both sides of a sheet simultaneously.
The master print engine controller 760a controls the paper transport and monitors ink usage in conjunction
15 with the master QA chip 665 and the ink cartridge QA chip 761.
The printer controller’s flash memory 658 holds the software for both the processor 750 and the DSPs 757,
as well as configuration data. This is copied to main memory 657 at boot time.

The processor 750, DSPs 757, and digital transceiver components (transceiver controller 753 and baseband
circuit 754) are integrated in a single controller ASIC 656. Analog RF components (RF circuit 755 and RF resonators

20 and inductors 756) are provided in a separate RF chip 762. The network interface module 625 is separate, since netpage
printers allow the network connection to be factory-selected or field-selected. Flash memory 658 and the 2x256Mbit
(64MB) DRAM 657 is also off-chip. The print engine controllers 760 are provided in separate ASICs.

A variety of network interface modules 625 are provided, each providing a netpage network interface 751 .
and optionally a local computer or network interface 752. Netpage network Internet interfaces include POTS modems,

25 Hybrid Fiber-Coax (HFC) cable modems, ISDN modems, DSL modems, satellite transceivers, current and next-
generation cellular telephone transceivers, and wireless local loop (WLL) transceivers. Local interfaces include IEEE
1284 (parallel port), 10Base-T and 100Base-T Ethernet, USB and USB 2.0, IEEE 1394 (Firewire), and various
emerging home networking interfaces. If an Internet connection is available on the local network, then the local network
interface can be used as the netpage network interface.

30 The radio transceiver 753 communicates in the unlicensed 900MHz band normally used by cordless
telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM) band, and uses frequency
hopping and collision detection to provide interference-free communication.

The printer controller optionally incorporates an Infrared Data Association (tDA) interface for receiving
data “squirted” from devices such as netpage cameras. In an altemative embodiment, the printer uses the IrDA interface

35 for short-range communication with suitably configured netpage pens.

7.21 RASTERIZATION AND PRINTING

Once the main processor 750 has received and verified the document’s page layouts and page objeds, it
runs the appropriate RIP software on the DSPs 757.

The DSPs 757 rasterize each page description and compress the rasterized page image. The main processor

40 stores each compressed page image in memory. The simplest way to load-balance multiple DSPs is to let each DSP
rasterize a separate page. The DSPs can always be kept busy since an arbitrary number of rasterized pages can, in
gencral, be stored in memory. This strategy only leads to potentially poor DSP utilization when rasterizing short
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the tag format defined in section 1.2, all in parallel. The second stage dithers (at 765) the contone CMYK layer and
composites (at 765) the bi-level black layer over the resulting bi-level CMYK layer. The resultant bi-level CMYK+IR
dot data is buffered and formatted (at 767) for printing on the Memjet™ printhead 350 via a set of line buffers. Most of
25 these line buffers are stored in the off-chip DRAM. The final stage prints the six channels of bi-level dot data (including
fixative) to the Memjet™ printhead 350 via the printhead interface 768.
' When several print engine controllers 760 are used in unison, such as in a duplexed configuration, they are
synchronized via a shared line sync signal 770. Only one print engine 760, selected via the external master/slave pin
771, generates the line sync signal 770 onto the shared line.
30 The print engine controller 760 contains a low-speed processor 772 for synchronizing the page expansion
and rendering pipeline, configuring the printhead 350 via a low-speed serial bus 773, and controlling the stepper motors
675, 676.
In the 8!4” versions of the netpage printer, the two print engines each prints 30 Letter pages per minute
along the long dimension of the page (117), giving a line rate of 8.8 kHz at 1600 dpi. In the 12" versions of the netpage
35 printer, the two print engines each prints 45 Letter pages per minute along the short dimension of the page (8'4™), giving
a line rate of 10.2 kHz. These line rates are well within the operating frequency of the Memjet™ printhead, which in the
current design exceeds 30 kHz.
8 PAYMENTS
The netpage system provides efficient mechanisms for the secure and auditable delivery of invoices,
40 statements, and bills directly to the user’s netpage printer. Such documents may jnclude regular bills from utility
companies for services such as electricity, gas, and telephone. l

The bill can include a mechanism for the user to make a payment The user can select from previously
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Netpages whxch participate in a user interface flow are further described by abstract page layouts. A page
20 layout may contain various kinds of elements, each of which has a unique style to differentiate it from the others. As
shown in Figure 49, these include fixed information 994, variable information 995, input fields 996, command buttons
997, and draggable commands 998.

When a user interface flow is broken up into multiple diagrams, any document which is duplicated is shown

with dashed outlines in all but the main diagram which defines it.
25 8.2 PAYMENTS OBJECT MODEL

The payments object model revolves around a biller, customers, bills and bii! payments.

Each biller 500 has a unique identifier and a name. Each customer 501 is related to a particular biller 500,
and has an identifier 65 which is unique within the scope of the particular biller. The customer id 65 is the alias id for
the application user 805, as allocated by a registration server. Each customer 501 represents a particular netpage user

30 800 to the biller. A netpage user 800, on the other hand, can be the customer of any number of billers.

Each customer 501 has a history of payment methods 504 with the biller. The name and description of a
customer derives from the details of the corresponding netpage user 800,

Each bill 502 is associated with one customer and one biller, and has a unique bill number, a due date, and
a due amount.

35 Each bill payment 503 has a unique payment number, the date and time of the payment, the amount paid,
and a receipt number. Each bill payment 503 has associated with it a payment method 504.

When the SET payment method 506 is used, the corresponding SET payment card 821 linked to the user is
used to make payment according to the normal SET protocol.

When the payment card payment method 505 is used, the specified payment card is used to make payment

40 according to the normal protocol between the biller and their acquiring bank or institution which handles the particular
payment card type. k
The Bill Payments class diagram is shown in Figure 50.
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39. “The system of claim 37 or clait 38 which includes the scasing device, the scosing”™
device sensing its movement relative to the bill,

20
40. The system of say one of claims 31 o 36, claim 38 ar claim 39 in which said at
least ous variable panimeter of the sequested payment s celected froax the group edtnprising an
option parameter of the requested payment, & toxt parameter of tho requested piymeat, and an
authorization paremeter of the requested payment.
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wqmmswwmwmm.mmmmmmebmw
an original state. .
30 . , - . . _ , sies, .
42, Theeyptaiiof clili 40 i Whish the-option parsmeter i sisscolatid with at loast
cardholder name, payment method, or credit card type.
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43, “Thie systen:Of oliti 0 (s Wil the Tt piicister Is a¥cociatod with at least oge
of: ’

a cardholder namce, an amm;nf pufd.ora cmi expixy date.

44, Tbelystemot'chim m'w”ﬁiéhthéauthammnpmmaalsmodmdmﬂ:
- payment authorization. . '._:L.,:-_ e

45. mmemof.wmsn{dﬁm34,33,36«39orofmyoneofc1m4oco44m
_Mdependmtmmyomofdmﬁ 45, 36Qt39tnv_v}11d1thoceusingd¢vicemcludesa
marcking nfb.

46. The system of any ono-of Elalms 34 to 36 ot of any ono of clalms 40 to 44 whea
dependent oq any one of claims 34 to 35 in' whick the scusing device containg an ideatification
means which imparts & unique identity to the sensing device and identifics it as being associated
with a particular person.

4]. The system of any one of claims 31 to 46 in which the bill is printed on a surface
and in which thé"system includes a printer for printing the bill in response to receiving, in arir-
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computer gystem. a request for the bill.

48.  The system of any ono of claims 31 ta 47 including a printec for printing the bill in
which tho printer prints the coded data at sGbitantially the same Gme as the bill,

49, The system of any one of claims 31 to 48 in which the coded data is substantially
invisible to an avorage unaided human eye.
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a2 msyswmofclam%m‘omnﬂﬂdwmwcatafaabmmmwdon
mnluple pages, the printer includes o biidif for binidiny the pages.




