;e3eR2,,-d.vr/V161TR2c2 0 MAY 2004 WD 01141045 PCT/ AU00O/ 01452 -1 VI EVEER

. WTH CODE SENSOR AND PRI NTER *166166* FI ELD OF | NVENTI ON The present

~invention relates generally to devices for interacting w th congutBay 2004

systens) and in particular, to a device which may be used to render

- otherw se passive surfaces audiovisually interactive via 5 invisible

“surface cow 5CO PENDI NG APPLI CATI ONS Vari ous net hoglsy, 1?0)!/6&%”5 and
apparatus re atl ng to the present invention are discl osedAl nt foll owi ng

co-pending applications filed by the applicant or aSS|gnee of the present

invention simultaneously with the present inve

PCT/ AU00/ 01444) PCT/ A 0/ 0145 I

PCT/ AU00/ 01453, PCT/ ﬁﬁ&ﬁ%ﬁ@“@@fﬁ%@?g%ﬁ“ Sgp}‘ﬁ"ﬁﬁ 0/ 0145 gmlm “I‘" “ I“ll “m l“l lm Im

PCT/ AU00/ 01451, PCT/ AU0O/ 01454) PCT/ AU00/ 01452) PCT/ AU00/ 01443, *166166*

PCT/ AUDO/ 01FIEED OBINYENTIBN/ 01456, PCT/ AUDO/ 01457, PCT/ AUDO/ 01458 and

PCT/ AUOO/ 01449. Tiue prekerS Gnivap6ior radases gnﬁaerauhmVueofopmaﬁnwlapqmlphtearsiemnsndarr e

i ncor por at eganhﬁz{r EN) Radde GHich sy deGle® loGbhes othe]“ﬁse\ﬁasglbe(lb&ﬁcegﬁ;db@ﬂﬁly insy:slven®d and

appar at ug rmVIS in ecodlt he present invention are disclosed in the follow ng

co- pendi ng app iCations filed by the applicant or assignee of the present

i nvention on 20 Cct ober 2000: PCT/ AU00/01273) PCT/ AUO0/ 01279)

PCT/ AU00/ 01 26FENBIETE/ARRPOCATIONS?2, PCT/ AUO0O/ 01276, PCT/ AUO0/ 01280)

PCT/ AU00/ 01274,  Rfeeld, HthQ)ésOJ;&&%)an Jra?nw%ﬁklcg?é, reE’QT AAMQ:D&Q&%Z& i e
PCT/AU00/01§§6 PCT/ AUOO/ 01

PCT/ AU/ 01 258 ine ﬁ?’ﬁ‘i‘ EP}“Eﬂ"Z%‘i‘é“ P e f—'@p ’}&f’b“d/gﬁfﬁég" PISHE ‘“Vc‘i?"é"éf‘“é“i‘ﬁ“ﬁ’%‘%y of these

co- pendi ng aﬁﬁ!’qp{?mﬁﬂﬁwgmare i ncorporated herein by cross-reference. Various
et hods, 1y st engeTARByRR AR AviSo/d1 8l HTNG08A ads NRTIBE A5, PATYARIB8/H194, ar €

dlsclosed int I appllcant
o oot enee of el e Mgﬁ%oﬁ@%ﬁﬁ%@%T?AE%O'&‘*%G%%E%&“%1

PCT/ AU00/ 01108, POBeTPORISEy RETAPB0/Q1 . BSEPURUI 613 CTrAUIOO"il‘USTlFFéW*‘dJiO%/@r‘%?sur es of

t hese co- pendi rRFTaDPI01¢AIACIAT0AM 458 and EOT/HEN0At46H herei n by cross-reference.
Various net hdgolossdof iRo-pEingA @GR dSnchiedrAdaindGh dyGrodsRereileesENt 1 NVENt i on
are disclosed in the foll ow ng co-pending applications filed by the

appl i cantd or assiVgrreEmegPdst sygempandappaeus felaipg fortiegresers ventipn s figlogdpdie 30

PCT/ AUO0/ 00 foB@ying képkhdigplidabiGided byRhs hpphitdodf H0gh& b thefptedehtidyiBdn(@0 2061 ober

PCT/ AU00/ 00%&g. PCT/ AU00/ 00758, PCT/ AUOO/ 00764) PCT/ AUO0/ 00765,

PCT/ AU00O/ 00766, PCT/ AUOO/ 00767, PCT/ AU00O/ 00768, PCT/ AU0O/ 00773>

PCT/ AUOO/ 00774, P@@PM/H@@%’W@’WPR%@W? GCT/ﬁUQOiOWE%W’OD% 0 MAY 2004
WO 011 41045 PCTHoRAD0d/@ 18052 T/AxI00/0PE4,/PATAOGROAT, PCT/ D/ LK) 8¢ 1DATE0R277,

PCT/ AU00@0769, pcifaliodd 1963/ 52974 o001 BE BePWOEY 005, beT/ateibl 808K, LXb6/asbes,

PCT/ AUO0/ 00755) ng 6Ab"f984and%?/gu&wzs?q/ AU00/ 00757. The di scl osures of these
co- pendi ng appllca gné&*are ncorporated herein by cross-reference. Various
net hods, sy SbeitBosaadf Besrapabivpiitiat arengcmtp@atidheeuptryesemerm«vent| on are

di sclosed in the follgvgfn?s endi ng PE” atlons filed by the applicant
RSB PR

t are disclosed 1n” the
or assi gnee of th& PF&EaH Reitheid y° Bpnpinvertion ate disclosed
following co- pendmg applications filed by the apphcant or assignee of the presem invention on 15 September

25 2000

PCT/AUQ0/01108, PCT/AU00/01110 and PCT/AUQ0/01111.
The disclosures of these co-pending applications are incorporated herein by cross-reference.

Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention on 30 June 2000:
30 PCT/AU00/00762, PCT/AU00/00763, PCT/AU00/00761, PCT/AU00/00760, PCT/AU00/00759,
PCT/AU00/00758, PCT/AU00/00764, PCT/AUQ0/00765, PCT/AUQ0/00766, PCT/AU00/00767,
PCT/AU00/00768, PCT/AU00/00773, PCT/AU00/00774, PCT/AU00/00775,PCT/AUQ0/00776,
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PCT/ AUOO/ 00518, PCT/ AUOO/ 00519, PCT/ AUOO/ 00520, PCT/ AUDO/ 00521, PCT/ %p%gg%z
_ PCT/ AU00/ 00523, PCT/ AUOO/ 00524, PCT/ AU0O/ 00525PCT/ AU00/ 00526, PCT/ AUD0 P
. CT/ AUD0/ 00528, PCT/ AUOO/ 00529, PCT/ AU0O/ 00530, PCT/ AUOO/ 00531, PCT/ AUOO/ 00532, P
CT/ AU00/ 00533, PCT/ AUOO/ 00534, PCT/ AUOO/ 00535, PCT/ AUDO/ 00536, PCT/ AUOO/ 00537, 1
.0

- PCT/ AU0O/ 0O¥BHE4B¢5/ AUOO/ 00539, PCT/ AUOO/ 00540, PCT/ AU00/ BEBAYUBYTT Auoo/ 00542,
PCT/ AU00/ 00543, PCT/ AU00/ 00544, PCT/ AU0OQ,LQ0545, PCT/ AUD0/ 00547, PCT/ AUO0/ 00546P
CT/ AU00/ 00554, PCT/ AUOO/ 00556) PCT/ AU00/ 60557, PCT/ AUDO/ 00558, PCT/ AUOO/ 00559, P
CT/ AUOO/ 00560, PETABRYPOTDESE AU APBTHAGRIBE S, Pt A RPN 0B EE 3 0p8T12A000/ 00564, P
CT/ AUOO/ 00565, RET/ABMIMOTS8PEBAUIOTSABODATOSEG 3 RO TAUDIM0D568, PCT/ AUOO/ 00569, 1

5 . . o . .
PCT/ AU0O/ 005 Pdseseves Athsts copradiog 2Rslepior Sa o 3 sty ReRET58573, PCT/ AUD0O/ 00574,
PCT/ AU00/ 00575, PGTAURMoG) 5ittbins R 4pA i kBT (1R GhbeAUDGHIBO BT 8iscRGT /i 0/ 00579,

PCT/ AUD0/00581,. P 0580, A 582P i n 10/ 00588, P
T/ A0/ 05 BaNBET AOBONBOAE I K B0 8 FeBeh I Rg0/ O0hes” el DO/ 00591, P
CT/ AU00/ 00592, PRCT/ARQID03 180 BOTIATRTTISAL ORI TRUSUE; PCPLRMO®/003 5 9B RTINS0/ 00597, 2
8_ PCIT I AU0O/ 00f5%I/ABWdoﬁbD@éﬂQ@bﬁbszElc‘éﬂrAU@@dOQﬁS PET/ADER65ES, ALK OB, T[\)e

i scl osures o =P arei r n by
cross-referenc e&?&i@@&ﬁ%ﬂ%@(@@%@ %cﬁ&}%@@?so,e rpglgﬁg@%g%?fpﬁ]z@éﬁ%gji sonal
i gi tal assi st AFTAUGHESEy ERTABBONE. Ffueotst. sETATRPs” Prrapuesh’
audi ovi sltal i nfROTIARDIAFBS a BRET/HIA0I058D NRSITEARIO0/PH49I IPEEHAP PSS+ vh PETMAUREQMS42an
audi ovi sual 25 foragbdcase, ptiagmnesal reTidvesemsae \PCTas00bosa’,t PEIAND/IB4ECCESS tO
situated inter a&:tr{?gl?mdogkw rPEPszéB/‘Bosgé, %Q%'t{oﬁ&%b? ckRbGNbAE e Pet/RioBoossd an

online fan club ¢ D%roup assocl ate caoncer t %%ster ene unt ered at
a train stati orFCTOVOUVMY PHHAEOQPCE FAATPIYaL0 SCHAEP M P ATY P4 ecei ved
t hr ough t he naiRCT/ABEUMSEe PEHAUMGIE6, DRCT{AIION006¢T, PEBRUKNPPS6E.h BCTHILOD/PQSEP.

i nformatimn or wEPUoe®@EI00 PCT/AL@IIAS EPATIHIDUIEST23 PCT/AURDS7S,pACRAEOEBSS bl €
through the devﬂcgﬁ\uoé?&sﬁp Pbﬂtﬂyﬁ»fbgﬁ& ”Pé’[‘/ﬁig /&)?707?%%%6@%09@, BE§AudBBosky, ought to

the device in a devlce-conpa hysi ¢ mat. Th resent inyention
utilizes method&T/ANY0 g r;ET{GUQ?@%ggegCTfAé{OQ(POQQ’ tPST/QUwgisz‘nf’ S'%‘?LEOP/P(%BT 0 as
"net page", descRATHEH0/F0RBI0 PCT/BUO0MOE | PRT/ALISPPASLa tAICHNEO0I0IP0.c ECHMHEMher ei n

i nvi si bl e codedpcaivaodosszdirePasembol ParAUDLIG0SSH r'HCa/AE60/00896, eorlevoodser, sur f aces

interactiye in r i I 0 conputer systens.
20 vy o4 PW%‘;I@@%&%?%&E@E%%@i&ﬁ%é% B 3 systens.
SUVWARY COF INVENTION In one broad formthe invention provides a viewer

wi th one or Thtseosyespbibpsecopenpipgrpricagons Seipraippiejedbeeinty csrsrefrages whi ch

i ncl ude coded data arc sensed by the viewer and decoded. the decoded 5

i nfor mat i on BASKERAYNDY tted to a conputer system which associates the
decoded data wit hDeises st anRsenalagprmutespepoayy digia! asyiants 3rd LY PoRilE PR BPeSi ousl y
st ored asso®edtd ipwracd aittasudidiinge! finfdreptiqr andRivigscompugr tapkivatons which |have @n tdievisyil ewer and
to the user ;¥et he viewer's display screen. The device includes a printing
mechani sm whi ch all ows markings to be nmade on a substrate The marki ng may
be based parti al | jn sorerainthes [dgyicesrsonisreqvidé prprsit to ejfuatedrinteiagtivg infqrpaendr paPiqdtiorr om t he
conmput er Sy Sides, g, toAR onthedMRIub chdt@rof)CaEs6diatth REH ayepncért posden encdafit@aich o wain Ktiod, he

I nvention Proy &Qt?a?ﬁalcg%;%%s&gtegﬁ%Ia(f;l?er le&g/l:&'lg'lm@]gthe lﬁail%gyd)wic@tmuét %Jd Aeg Sensor

mounted on or I n the ly and for Squsi ngtho,deaﬁigdal S..qn tk(l)rrugl@ &viseucpstrate
and for gendPdteidrgedrfermstion et ppplication inferfice Liokeh § U BEFRFEE T T ThE " Body and
for tr arrgpt ttherirgormationepr apolivgrign muyst bg hravels ppthe deyjcelin p fiaviatcopiptitie PRSicR forméecond dat a at
| east partially based on the first ta data: .a receiver un on or in

t he body and for ?Eecpé‘is??f ngmep SHEE é‘g%so e ‘é‘%}‘é“f ée%%d gf’ta 7%%5&%%?? {!ay dat a
associ at ed \Whetraee: desirigiesin 9ut Sp-perding apligetims Hid elore: Mheteld invigfble cpded 2 if dispesed Pno

di spl ay deviveuiiiads @dremiar @9 suifades titt@actly® chythearmginef off graphirtalpusdr tintarfgresvtp Saxmiiter
information jpaged at toast partially on said display data, and a printer
mechani sm nounted on or in the body and for printing on the substrata,
wherein) when the device is placed in an operative position an the
substrate, the sensor may sense coded data on of in the substrate and the
printing mechanismmay print on the substrate w thout relative novenent of
the view ng device relative to the substrate. Printer mxhanlsns other than
conventional ink deposition type print nmechani sns may be used. 25 Exanpl es
of other types of print nmechanisns include the use of thermal paper, such
as used in facsimle machines in addition the substrate may be inprinted
with electronically active inks and the print nmeohanl sm may be a device for
sel ectively changing the state of the electronically alive inks. Nor a
better understanding of electroniaatty active inks, reference Is made to US
Patent Nos. 60 t 7584, 6124S51 6t2(1839) b, 120588) 6t |8426 and 606' 1l 85,

o a ~—~— » . . . ~ N -




as text. In use the viewer may be noved across a substrate tiled wtghyga2ie,
. encoded tags and the output is nodified as the viewer is noved across the
- substrata so as to correspond to the interface on the suhstratc. AVMENDED
SHEEt tPEAIAU 2 0 MAY 2004 PCT/ AUO0/ 41452 Received 27 A Y 00/ LaHPSTt a
- 3~; Tho optical output may correspond to the interfac e&w} %] Ahg&gtzé(ﬂ t he
-sane or a different l'anguage as the interface. The op |caI out pat

i ncl ude the suno, nore or less information as the interface on the
substrate.""The interface may represent information) such as bank account

I nformation which is not dl splaycd omthe interface in hilt but is
displayed is full via the viewer 6 The device preferably has controls to
enabl e they@ptical output to display information with s size the sane) Less
or nore than the corresponding information on the interface. The device
preferably |ncludes a touch screen and the optlcal out put i ncl udes

i nteract i VEUNMAREOR WVENTIONi ch t he user go y _the optical output by
interaction wit Hntorl#éfw’o‘er@tﬁhesm"é@wmwmmbﬁt)‘“ 'ﬁl‘:"ﬂﬂ"'ﬂtﬁf" 2 §MAY z004 WO

01141045 édeQ’EAAiaQ@é QiidD Rl @odedd dtahars ensee by trtyiewse mdsdsepdadoTierflsd*d wri ti ng or
ot her gy ki P%?a:”oﬂétnﬁnh&lﬁ% mputér'§ wM'\&Wmtb&aewmwwmﬂumon t he

substrate Base e user r rddilatvﬁQ may be
subst ant i aFt?fgi’°Fd’éﬂt“P%&§m8tP8V’?“Hé“‘ﬁ°§é’ts°°{“lfY53& F?EEE gn “Jé'"&%u&l pr|°r§t ed text
cor r espondimdgo the usdSvea thd vigueits diaglayGiwcn. t Thodgvieefincludes p |y "ﬂ%’ét"""f“ﬁ’bﬂ’f W@ under gone

text recogﬂt&#ﬂg%& 9&%:?&%@%@&@%%bmymllwwﬁhusqmlu&y*nmrwwapl ctures,
in which case rela |0nsh|p bet ween the viewer and the

substrate HH&‘%‘“TdWé 8‘66’@‘8““&%‘?“% t"Peen transmtted may be i mmaterial. The

viewer ggy al so i Rehikiiein GRFREdorh, WeliviBinGrovides & Vidwing devicd induding:ar e downl oaded
for subsequent view ng. Wen the viewer is lifted fromthe page the portion
of the page withavwkych the viewer was last in 10 contact can be retained by

the viewer and remain interactjve. e vi Dischfaadl t, or
alternatively onplesgtrssentonmoupiedop °”T;§’89e‘§ w““"""smr’flamgj ‘g’ato{lkzn current view

before |if thrageding fwidemer fromthe page, as di scussed in nore detail bel ow

The viewer may include cont roI s fog)gyr O‘(iftl G20 S%WW&%dmgﬁm after the

vi ewer has been [BiErEssiermpisd "W ng-the viewer to be used to
navi gat d5aror ethd dmaﬂagmﬂxmsed@ﬂﬂeﬁfﬁal%l ngle contact with it. The navigation

controls may be in the form of Loysti fast Bdahogonal 15
t hunb wheel s, or ’ﬁﬁﬁ}%‘é"“ﬁ?‘dﬁ”d&g"w ﬂrﬁwvgﬁ'cﬁ%#ggrg)egﬁuwﬁ atft Qe

data associated with an identity derived from the first data;
at least one display device mounted on or in the body and for outputting visual information based
at least partinlly on said display data, and
20 a printer mechanism mounted oa or in the body and for printing on the substrate,
wherein, when the device is placed in an operative position on the substrate, the senisor may sense
coded data on ot in the substrate and the printing mechanism may print on the substrate without relative
movement of the viewing device relative to the substrate.
Printer mechanisms other than conventional ink deposition type print mechanisms may be used,
25 Examples of other types of print mechanisms include the use of thermal paper, such as used in facsimile
machines. In addition the substrate may be imprinted with electronically active inks and the print
mechanism may be a device for selectively changing the state of tha electronically active inks. For a better
understanding of electronically active inks, reforence Is made to US Patent Nos. 6017584, 61248514,
6120839, 6,120588, 6118426 and 6067185, all assigned to E Ink Corporation, the contents of each of which
i 30 are included herein by reference.
In one form the visual output corresponds to a human discernable interface on the substrate, such
as text.

In use the viewer may be moved across a substrate tiled with data encoded tags and the output s
modifiod us the viewer is moved across the substrate 50 as to correspond to the interface on the substrate.
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The viewer senses the identity of the underlying page as well as its own

. position and orientation relative to the page using a netpage sensat( MAY 2004
- enbedded in the viewer. The viewer can contain nultiple sensors (one in
each coner) for exanple)) so that it works when only parti gdyaQu@s143ppi ng
-a page or even when overlapping nultiple pages. A si NngR&eisEBPAuguRCOEd i N
“the center of the viewer is sufficient for nmost purposes, 20 however, and

i s nost econon gical. The viewer is capable of providing an enhanced view of
t he underlyl ng page. In the dark, for exanple, it can provide a lit view of
the page. \Wen magnification is needed® it can provide a zoonmed view of the
page via its zoomcontrols. The viewer may al so be able to provide a
zooned- out Vi ew Do optlas ety cofrbspont focharikerfsaint by testik Wesamepr afifesntageire (or

addi ti onal ) ; HELRAIE 3 @d%aﬁuwaymﬁmﬁus&mmdm@xmtm@mmhheﬂﬁmm of

i nput s, i nél Udi'n n S whiG @ holRpigad0t ur ed
rel ative t GubpHE 189@ ‘é&%’g"ﬂéﬁ’ﬁ '\%’f’%{’ﬁ‘f“h%cht ou%}%ﬁgﬁéﬁg@nst'ead ofpﬁ?ratl ve to
t he physi cahthpngﬁnca/in&IleEdm¢ad@lth°%e vi ewer can provide access to
dynam c content, such as_audio and vi Qon @pRNsS cal
page. PlByback c8hrdeviearefblichs soausl fogee é@é?&““f“@ﬁm @rygﬁg%r}nvém content are
typically lesgmesl&@wmommmmdg\eldosnnvwem@ﬂ“"t’%ugh the viewer. They may

be shown on the printed e as we g m whi ch
clearly indicat e@t%ﬁ‘t“ﬂ"ﬁ'@‘g ‘&‘#“é“ﬂ?&%f‘i‘%‘“y‘%ﬁ‘% %?.QL,. ggd#éé]?r%tﬁéga%& as

pl aying ti rmwmmwmﬁmayb@dnﬁmmonbm&r'e\efﬂ““”fm%“‘ﬁmféfq‘fﬂ ng page |ayout shoul d
provi de space for the display of interactive controls and status
information) so that the printed page and on-screen display renain
conpatible. Interactive control is not Limted to playback of stream ng
medi a such as audio and video. It can include arbitrary interaction with a
conputer application. It may, for exanple, include manipulation of an
object in 3D 2 0 MAY 2004 WO 011 41045 PCT/ AUOO/ 01452 -5BRI EF DESCRI PTI ON
OF DRAWNGS Figure 1 is a perspective view from above of an enbodi nent of
the invention; Figure 2 is a perspective view frombelow of the Figure 1
device; Figure 3 is an exploded perspective view from above of the Figure 1
device; 5 Figure 4 is a side view fromthe rear of the device of Figure 1;
Figure 5 is a plan view from above of the Figure 1 device; Figwe 6 is a
side viewfromthe right of the Figwe 1 device; Figure 7 is a
cross-sectional view taken along line AA of Figwe 5; Figure 8 is a
perspective view from-above of the internal conmponents of the Figwe 1
device; 10 Figure 9 is a perspective view from bel ow of the interna
components of the Figwe 1 device; Figure 10 is an expl oded perspective view
of the underside of the PCB of the Figwe 1 device; Figwe 11 is a plan view
showing the Figwe 1 device in use on a coded substrate in a first
orientation; Figure 12 is a view fromthe side of the Figwe 11 arrangenent;
15 Figwe 13 is a plan view of the Figwe 1 device in a second orientation on
the substrate of Figwe 11. Figure 14 is a plan view of the Figure 1 device
viewer showing a 'lifted" view of a page; Figure 15 is a plan view of the
Flgme 1 device showi ng a view of a page in darkness; Figure 16 is a plan
view of the Figure 1 device show ng a' zooned-in' V|em10f a page; Figwe 17
is a plan view of the Figwe 1 device showing a 'zooned-out' view of a page;
20 Figure 18 is an exanple of a novie library page; Figure 19 is a plan
view of a viewer showing a view of a playable video clip; Figwe 20 is a
pl an view of a viewer showi ng a snapped and |ifted view of a playable video
clip; Figwe 21 shows an exanple of a nmusic library page; Figure 22 shows a
pl an view of a viewer showi ng a view of playable nusic clip; 25 Figwe 23
shows a plan view of a viewer show ng a snapped and lifted view of a

pl aying audio clip; Figure 24 shows an exanple of PIN advice letter from
bank; Figure 25 shows a viewer show ng a secure view of personal data,;
Figwe 26 shows an exanple of "fill-in" form Figure 27 shows a vi ewer
allowng formfill-in by a user; 30 Figure 28 shows the "fill-in" form of
figs 26 & 27 after printing on by the viewer;
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2 0 MAY 2004 WD 01141045 _6_ PCT/ AU0O0/ 0145Z Figure 29 shows a schematic of
_ part of the viewer's electronic conponents, relating to file downl pBdMArIB0L
- di splay; Figure 30 shows a schematic of pan of the viewer's electronic
conponents relating to control of the printer functions; 5 Figure 31 shows
- a docunent _el nt view, and Figure 32 shows the vie aggtion with a
" net page nem?’gﬁ4ﬁTAl LED DESCRI PTI ON OF PREFERRED Al \ABDIECM% EMBODI MENTS
Referring to Figs. 1 to 10, there is shown a viewer 100. The viewer has a
color LCD screen 102, control buttons 186, 192 & 194) a speaker 106, vol une
control 108) an HPYSh STEER K Bgcusef $pinput witing g qihes markines S e, w0 Ths EVLRY 5

i nfrared sehsipig ntdingscen thel Rbstrafdersed @D s oisee dmut Irikingrq Shegmarkingt printsd mayi kej ve

over | ay 13 25upsd iRy ViR to 13Dusdr Snpit rﬁhﬂ&@ﬁ@&n@%‘ébﬁﬁﬁd&%b&ﬁﬂorﬂﬂy toCBer Qupok

communi cat gt%ndvv}rnn&nh ertpeu%ep ﬁ:?ha?\xl? ggrmt ec@gni?!) cé’yes manner to that disclosed in
the co-pendi 5 sreferred to earlier and in particular .to

appl i cat isons PCT oA IRALQRP fisb dapg nBEEh/pdulRQ nGAbIB&se thEpEysival @Menshil Bdtvelrat® upper
and | ower npl.di.nAS ook oR0H: Bt GRREE tniSke mithil g apsul ate a PCB 15 118
and all of t e electronic conponents are nounted on or connected to this
PCB. Power for tfme dexi €8 aissingudp pkhd@ind whish ¢ B€ brefiley @@ bdweloBled/fol ubstqpepthi um i on
battery 120, fhe battery is not user replaceable and is |ocated within the
casing. The PCB 118 and attached el ectronics is attached to the upper

nmol di ng 114 by scwiende i is [Fladfrqortherphgthe astos withepa@2@Oh wich gk vigwrhe lattér t he

| ower mojdi &Gkacg-laﬁ lp){'cta?&ﬁ %the 80 Miehlin RARSIVE. MhOUGRr th Q0 GlasSdetui?dd 20 into

bosses 242 1n egr onl]y V\ﬁen the userd}reegi %rl‘ana Ttpe chrrcV\R'xem{:fgtl: ﬁgr% th% L'Lelweﬂfx]ngrl tgle]pgg are

j oi ned toge?"ﬁ"a"v OUT "SCrews
116 to engatfdisey Ub‘iﬁ"éﬁ"‘a‘h‘lﬂ%}lTﬁb"“’ri’@“ "I“H‘é“’ PESIs iR Ppirg ey """B‘Eﬁr‘he "fegéff"'w’

swi t ches whiieler las @erdifttdicbmoie pheg, dldvéngphe Siawdp totbe ondto navlzee ancuing Magetafto Ay 4 86

al l ows the ¥ﬁgﬁ‘é6nta§ wWagit. mgtxdniaontr@m&n @ Form &1 Emall WKLk, &G fpAineBbr6honal

si mul tanﬁ.’ou%m%,wheepme rbeesmevtdegmthe%ucr;‘osrmrgal scal e. The snap button allows the
nearest dynam c oOf YSract I ve obj ect to be snapped to the screen. It nore
general |y al | oWs hb Gievietlfehiseiiike laehtmnh@ uldElyRlE pagd/a3 GBI B @R Gos(tion and briemaien’ or

lifted) LRI, ) n%@%rg aﬁet@%es&%g% F{R@th fméwepmvf;samam%nam%mwexsm view to

be panned in epen g utton alloms t he
viewer to bEMSHiTHR FREE™ & SRR o fhat “r?ﬁ?é“s\)vc? &‘EWP( PVS"a P Pf‘ﬁ EEHIL a

pot ent i oret everlapgidglmoirigle pagre. AsikleiFrasorddeatedrimthedepenpfitbegicwan i Fltﬁ"lct%if%mst RUBosEfe

control l&. nolB@:, addindst ol 1 S used to play audi o content 30 associ ated
with a page, and optionally to provide operating feedback to the user. A
combi ned data andThoiesr iscenrieeftperidingan ephancedyyipiert the dndedying Rese: Pote diffe of s
accessi bl e ¥iampld) &R biagde h Bbviewidf thepege CRIRH Agnifichivg is p@ e aCinprovid3kodmd tiawdes a
power 1 nput m%?agm\tns Jo%ﬁanQ&s fh%a@mdyEkg)bgszettmvlaauo&ﬁeyo&aﬂv AMelpage. dat a socket
140 for input/output of data to and fromthe device. The connector 134 is
connected to t he PEBew an arofideaxsiighaiveRGEBdditibRI) arrizeciam ereL neshagisn, 4] thavsep! 146,

RECTI FI Epy S'EE(EBf &BH!-IEehﬁM drawing and handwriting and gestures, can be captured relative to the displayed

page via the touch-screen instead of relative to the physical page via the netpage pen.

Id| ng

The viewer can provide access to dynamic content, such as audio and video, in the context of a

physical page. Playback controls which provide access to interactive content are typically only shown when

the page is viewed through the viewer. They may be shown on the printed page as well, although ideally in a

30 form which clearly indicates that they are inactive. Status information such as playing time may also be shown
on-screen. The underlying page layout should provide space for the display of interactive controls and status
information, so that the printed page and on-screen display remain compatible. Interactive control is not
limited to playback of streaming media such as audio and video. It can include arbitrary interaction with a

computer application. It may, for example, include manipulation of an object in 3D.



2 0 MAY 2004 WD 01141045 7_ PCTI AUOO/ 01452 The speaker 106 is al so
. connected to the PCB at its | ower edge via connector 148 and is (ﬂsi tYng ed
- between the PCB and the | ower edge of the casing. The speaker mag
wired to the PCB rather than being provided with a renovabl e connector.
. Digital audio generated by the viewer is converted to Via a
“digital -to%‘HgH’ds converter 5 (DAC) 173, is anplified g@%‘%ﬂg@ﬁ% ifier 177
subject to the volume control 108, andgi.s output to a speaker 106 or to an
external audi o device via an audio out jack 110. The speaker is disabled
when t he auBRIEF PERGRIFTHON QF QRAWINGRe vol ume control 108 and audi o out jack
110 are nount ed digtreci b persprarive Agy flo@hatiovdr@memspdihent ¢ffthe inke@tioRCB and ar e
accessi bl e via openings 154 and 156 respectively in the left hand side of
the casing. The l?&t"fé‘l‘?Peﬂ?E"e‘“’F§°“%ff°§‘(9"‘?)’6§ﬁ‘ff‘%‘ﬁéde"lf§t ween the PCB and the
| ower edge of the, j r A .I's provided to
connect the battZ:Fggrgtﬂcs)g‘%ﬁ%éﬁé%%&gggé’?abg‘?ﬁggﬁgﬁgel%ggf ery is not intended
to be usar repl agpabhr)sid viee GGt of HOmRECE Figke 1MBY be used. The battery is
preferably shaped to fit the casing and accordingly has a bevel ed corner
152. Mount ed on tHaef ol visy fremebeve pithefFigwe plercs s t he optical sensor device
112 capabl e of detecting.infrared. i a substrate. The sensing
device 112 conpr?llggggﬁg?eﬁ Vg?metgerlfgg{t%g%ggh%aaeh i mge sensor 15 162. In use
infrared |ight i SigedV sk aeksfctianm fidiQaktnalonglieOAsdtdigpassed t hrough an opti cal
gui de 164 and then through an aperture 166 in the |ower nolding. Reflected
l'i ght passes t hr Jliggi 8 isheersagsie vigr fompbge of thp istergi) pqmpepentsiefihediady 1 4819 and i s
f ocused to the CCD 162 The opti L di ef er, i.n es a lens
168 and %y i ncl uéﬁgeg'sﬁgeésﬁ?cgvﬁI"‘f‘F‘Eoénfb%%%&r?&eﬁ]lee{ﬂgfog{p%{ l‘é’\?\t/p%l?{gg%%tlg%‘dré%m and to the
LED and the CCD trgyufe®d ik S\kpidda p&pbtBve Pl b the Maasidefhe PG of mFighte1 @titeobed i n
synchrony with i mage capture to prevent notion-blurring of captured tag 20
i mages. The i mageriaserid dya m@viashiwing|theyFigers i cdedqedn Bp om 2 s¥ek bt RISt CCD or
CMOS i mage sedaeddh; Wi th a near infrared bandpass filter. The PCB al so
includes a processor chip 170, DRAM 172, flash ROM 17Q a displ ay
control | er 274 f diieuedie # Bev fiomdpe ifeef hedigure A1 ampigeielej ver chip 178 and an
aerial 189. In Orlgilg%.fe 1%]19 agﬁ%&lw gf){he\élﬁ\ggpdeviéei eaS&erdgljient‘mo§81|t@XubJthgo#%@'t Hl. ly has a
al t houg the 2 f I

4:3 aspect ratio) wth 5 advent of DVD and digita

broadcasti ng) di grigutli4 ¥ b fl@0ie® GfieEigire Wdetitd viavdd Go@ngradial espeactger at | 0s . of 16: 9
and w der are becomi ng nore prevalent. The aspect ratio used is not
critical. The ni nFigeds \aRfnyiew platsdiswrs 1 dsriceishowine L obarss indpeiSas 0| ut i on, whi ch
has a square-pi xel. equi val ent Qqf 32 i \ . 0., o display text,
t he display pref g‘%‘%{’ﬁﬁg'sﬁgéﬁﬁw& ‘E"Els%“‘gr‘%ﬁ%“fggﬁ% %Rnées%p‘?{(wceiﬁspa%ér i nch, giving
a maxi mum di agonakiguei1s Pk fiyh vieiv sBhe@gurt DdtticelsRBMES zooh@bgatew diapge:ays W t h
correspondi ngly nore pixels Provi de obvi ous benefits, although with the
added 302@xpense Btureds s argaple ploreyie Bep@resand great er processing and

COITTYUI’]I cations balgl u\M lggsg lgnevﬂglo{ Q'{nggh%wing-l;nﬁwgi!a%gllaglyvi&eggﬁJ | y m m cs the
optical properties” of th&"underl yi ng paper, 1.e. the paper's high
reflectivity, highge@otshaistvewandicka sloeing « stappetl 81 lifed tiawnt eplfyehirotdecahp: Al t hough
the display may be a conventional back-lit color LCD, such as an
active-matrix tw Sguecd Fhevesp prampiepf ongiplibty D) it is nore usefully a
reflective display h . i.ye- i d&-.color LCD from
Kent Di spl ays Inc?@uéeﬁzgeo‘é%tsp lra%ﬁ o?%’t“%&% s&%’%f g?%g‘giy%%ﬁ]&déﬁ%nk Cor poration, or
a rotatimg ball dFigyd Byhobd Pl SV D Xvidwedsp@ingk inphed aldiliBed vied ofiMyiglagid clire a | ow
cost organic LED (OLED) displ ay. - 2 0 MAY 2D04 - WD 011 41045

PCTI AUOO/ 01452 _ gFismt 4 gogsen sampn af PRy advise g9kt he viewer is routed to the
di splay 102 via the di.splay.control | . ing a 320x240 RGB pi xel

di splay, the di spF‘é“igiég*ﬁ’ﬁ%vl‘ﬂ“e'rgwg%“s%&’é%ﬁ“%@é’%%t ed or enbedded 0. 2S
Moyt e si ngl e- buf f eigeebeeowan Bxalvidydt ernao elah;e- buf f ered di splay nenory 181. A
dedi cat ed conpressed video and audi o decoder 171 whi ch produces

squar e- pi xel pr ogFigesy7vheys aviensi alpvisg foap fillja yay¥*and digital audio output is

al so prownded. Togh I 1. i . . Ower-2 Vi deo and audi o
decoder \s%om' | ar tglglg -s%ﬂvggﬁgéﬁ&ﬁ%g%e%ﬁgﬁp@%g8‘2%34.6Q‘%ﬂ’handI e MPEG 2
encoded video and audi o, a video and audi o decoder simlar to C Cube's

Zi VA- 3 decoder may be used. An MPEG 1 decoder typically uses a 4 Mit DRAM
during decodi ng, while an MPEG 2 decoder typically uses a 16 Mit SRAM
during decodi ng. The decoder nmenory 179 may be dedicated to the decoder) or
may be part of a nenory 172




10 shared with the processor. The processor 175 controls and coordi nates

_ the various electronic conponents of the viewer. The processor exec\} ®AY 2004
- software which nonitors, via the sensors) 112, the identity of the
underlying page and the position of the viewer relative to the page;

. conmuni cates the identity and position data to a net pag rg'r/z?@o%ﬁ) gjation via
“the wirel edOWPWALcej ver 183, 178; receives identity- S0o T on-rel at ed
page data fromthe base 15 station vi agthe transcei ver renders user output
to the color display 102 and audi o out and inter rets user )
captured via the Rga@R ishope P PERD Of 135 ‘hidﬁw%iﬁal“f’?f‘éc ‘gg‘?°§"é’ﬁ ?atfné Eesensor
132. The enbeddedndidfidynare executed by the processor is stored in the
non-vol atile nmemory 174, which i Yol d/tsorlt | ash.eqRry.
I'dentity infor matf®H *{HeGAS"TEILE ﬁ%““ ‘Iev“"wer ecctmm fcimp(’"s" Communi cat | ons

encrypti on keénesfuncigne al so stored in non-vol atr | e menory. During execution

t he processor uti sfas er volatile nory, typically in the form 20 of
a 256 Mil (32 Nb‘{’ﬁ“'é?”&%é clme Jﬁﬁ"’("ﬂﬁ)&r\?f‘n;‘e172 The processor 175

conmuni cat es W'tfhgtuk‘iz&&ﬁ%vx@v@ﬁ%ﬁb&&h&&hﬂe@ag@neﬁ%ﬁd ed bus 280. The processor
175, the bus 280, and any nunber of other conponents nay be integrated into
a single chip. As indicated in Fi 28 the integrated conponents nay

i ncl ude the DGTUI-E%PEQQRHTT&%W/E'?EF@gﬁF? AN QTHqWB%%EW Sdeo decoder interface

187 and the tag i rRagegsemBdrte iNhes if soen aVBSer 100 Tig viewan e p paldr BED seeersl@? 189 i s
pr ovided a flRgehdlsig 1935 lﬁﬁpﬁgﬁer datv@lﬁrfx@kﬁr@roljl&lanmo daGack NO O dﬁﬁl&@:is@dlyl n the
| ntegrat ?g %@{}Rgﬂ n%rareg senslnﬁlc(lfwc ni?{ % tﬁhg FlclreXn lopha tfs%rgltlgteIeBay laﬁe integrated

conponen SO I ncC con € | mage sensor
I _12_1 the conpr ess@ﬂ: Welvél 86D |6amjtp£§b|§ittﬁn ﬁlﬂﬁe@d@i’cc a1n¢7 dommbirt@tesantittl b etpage system in a
digital -to-an Wm0l t%&%,gcﬁos& %gl cd-deraid it Grs MR ¥ cdfZ -and 1 Gariidddd B9 T adi 0

transcei ver %g htegrated 1n the sanme chip, but nay be
i nt egrated |aPP1‘f“H‘é‘S’§§H’émﬁ%{)é éb"epCT’/&UBcéqo%f’r"l el interface 193 links the buttons

104, touch sensor TLeQ’?eFvQ b htanlgpel"ﬁplolvé Qloltirggs § n%néjlh@res%&@vdy 3'Qch-|;h<§psﬂz(tm@8 sor 175

is suffi ently power render ct S, I.
at | east %0 1 and élh‘ﬁ“’ﬁ&l“t"?’%frfg‘f“ﬁ’?"ﬁ‘f’ {re g%“gt“h”é' °oft nr"céesdsmet(tils E&P% fie v tlor h de‘ﬁc gcoder
and nmer ge i tsunnlied hy otetvereeaiedyeolt dithim don oattery 1120} "fhe pagtery, {§mptjuge] 'élﬁﬁl“?“?" ii‘6\?§é‘?°f“iﬁ‘l t hen
it may al so p@kfhessmeyi deo and audi o decoding) obviating the need far a

vi deo and audi o decoder. The transceiver 178 is typically a sh rt-range
radi o transcei ver ThqRCBria8/and erjaphest qlecteppics ipytached tq thaaper 8‘?1d“§§1¥\5iyr‘°éﬁwég The
transm ssi onpristranealydsn is dwadddudihaigweBhakixizd Ui bin AckeWER0.80Rh ph& thraughEiE cggB 22041 )
HoneRF/ SYAP, iy b bRl e 3G mbAREW%.r . Bl uet oot h/ ) EEE 802. 15, | EEE

802. 11- 1997, HI PERLAN, OpenAir, and HonmeRF/ SWAP alt support transm ssion
rates in the rangehofvo moltines 214\t 16 e joinEREeIBOB, fut pyrewy i ighsextend shrqyehey 2004
WO 01/ 41045 1@k métSink/ 10 QeA2d firdpet madigmisssi on rates of 5.5 Miids and

| I Moit/s. H PERLAN al so supports a transm ssion rate of 24Moit/s in an

al ternative node. TBed@hicluderelows cleqicrl sritchey Vaichhsoteteer t Hea@ LB opaRte “(AFAN)

st andar ds, nNeMdns §8aIRWAhE G 1Y EeADINEE A rokartediGut, prdovhEsaetivital seulopowsly, t bearg i SSi on

rates of OnoM%‘ Jc!les T@Q(g Mttgn@5ws thIhﬁreQ{ hﬁm or m@ﬁéctlaé Jbﬁé‘t Rat En‘!ﬁédyo hacrepnnect ed
to the a base station

non equency
wirel ess traR¥peree! ygll%%‘ha%““f%r e bg?ys?"l?ﬁﬁ'zg’(z)g % Y ﬁted ?%npth{ ; gq:\gg{r i onal |y
utilizes an paed Petiowstipan cepmalpablet the yipvDa bepagtsd l&???"i’?@s’f ﬁﬁ“”f”r’i‘f"?gd’ﬁ@d bt PSS por t .
The | ower supd@GRowdthe tikv@r th BaABItcha@asint 6ff. 1@ vol@neponouli ibeformiof dpofniometep glioey  f eet

182 and four ém oLﬁe.eLxewJexgs udid t\ﬁpuptugggonéoﬁﬁt Th@raﬁrol e tisarekd "Ry alddcot@r ner s of
t he devic Ist the inn at_the corners of a square

cent er ed stFé‘atfde’ﬁ‘g Reggand ¢! ‘6“”3&‘%? pmv’dﬁ?pe’f‘ ““éfecdgac F R he same distance and
enabl e the devi Ce X Q:n‘gﬁedQLt@&@%uQﬂoﬁedﬂ 833 @l cornddied R @ PUB dnldis accdink via ogpfipg bet ween
the surface ?‘Q cannge[I?we gognlgjctcﬁ I?n%lm%s a [golwﬁ' mglﬁpﬁiet ogﬂeéﬂggmg-ghtﬁe bfﬂtﬁ@tm(nﬁale a

rounded contact" i g gevrce a smghe
surface. The?fafrieset {4Qder '“I'S’&“‘%‘Hg Eﬁ‘ae° ‘t“ﬁ ¢m g degige™ ?°“‘ﬁ‘6‘?’ *SFeOPHE BUEET f eet

182 are not siapfeiblt BCB 14hed dewertoelddeaddsonot tip relative to the surface. They
also aid in keeping the surface flat near the sensing device 112. 15 The
sensor device 112 is infrared 162 is sensitive to
infrared light) either inhere ?§E@¢b§§EE§§&§%iﬁrters and the LED 160
emts infrared light, again inherently or by use of filters. The | ens 168
is focused on the plane of the inner and outer feet 182 and 184, as this is
where a substrate to be sensed will be |ocated. The sensor device is
capabl e of detecting infrared absorptive tags, such as netpage tags. For a
full description of the processes involved, reference is nade to our

co- pendi ng application 20 PCT/ AUO0O 00565 referred to earlier. The CCD 162,
the LED 160 and processrng functrons |ncorporated |n the processor chrp 170

b o o




transceiver, and renders the data far display on the color display 102 via
., the display controller 270. The LCD screen 102 is overlaid w th aqtpachil
-sensitive overlay 132. Wen viewing information via the LCD screen) the
screen will include controls to enable the user to control the device by

. touching the screen 30 with a non-marking stylus. The %é'ﬁ boB0 al so

“incl udes aw&ql’ﬂltoésr assenbly, generally indicated by 200, ich is |ocated
in the body of the viewer. The print agsenbly 200 includes a printhead
assenbly 202 and an ink cartridge 204 connected together by a hgse assenbly
206. The pri nt hedte weke MSisyisogmested oty §E8 atifs 19Yer HehLeames5zies PAEPPERE ol di ng
35 116 has &mwveinnie PCRRidrthedgper @gmp e tasimnThe 2@&ert rapy batatd| vared s & Peephatehent  of
the ink car il 0GR ehBRnCQMBREL MEnt 208 is accessed via cover 210. The
hose assenbly 206 includes a connector 212 for connecting RECTI FI ED SHEET
(RULE 91) 2 0 NiAitalZ00e} evB<@ by £t QigBer is]@nvertsd tohasalgeriie cdigitalrtd-aigjes, converter

PCT/ AUCOIE01452) iFh& apiifid by asa@itd 197 2608 b Ge b emablog, sans dupktjloatspeikyries pri nt er
.and fror € pr erftoeat;xaxt?elx'rXI aa‘dic;c c}é\liJeVigﬁlaQJio o Aﬁ( ?IB hAS&QeFQhQGLdXVthhﬁ aﬁdmfacﬁ:i@fntlfej dge _204
i ncl udes rruftlp e Inks. In the pre errecf enbodi ment the print assenbly is a
full-col or CWY orrhehyifae pnird) i @randdidlo dujacki 1mKarCraduiitedi dolgdy a2 @d tefthanll sidke$the hr ee or
four separ apg; |k, LR ﬁpe 2ts4 mhd YWirdsalval ¥ né ki filsiaPdrinBtiad may be used,
nore preferably the printhead is a mcroelectronechani cal system ( MEMS)
type printhead (Neapaséry 120 §uisdpostnetl bateercthePCB asidtd lower edge pf the casing Adkimagble

appl ![ ﬁ at '|d(9 n cﬁﬁ%r%&%%?i ® conﬁct:}ﬂ? Bl tomeiP@ﬁ.hﬁager{l_fnﬁb\ﬁledﬁﬁry & nGtGridade QTI);\I{C]) n ﬁf
printhead w C actness, |l.ow power, consunpt i St iC
makes it unPEUEREFANG PRRASH Pnecion “g%r“éet“i %ﬁpﬁﬁ%wn?ﬁrét%%?l-% sﬁa? %ﬁ%ﬁ{:{/‘legﬁg&n Al t hough
a Menj et pr pardieshidasp Poygedderee 1600 dpi resol ution, a printing viewer may get
by with |ess. |f IE'lpu%t ?tng{l]eh!éxgg%uﬁ%ﬁ Yile P%Q id tife o%hbtalfs!angdr ﬁ&ké Y12 %z[m}lelo’f dettet\ﬁp an area

printhead can be use 1 a scannin rinth ..Th ri nt head

assenmbl y 20frasdmerkigss on  jufpgee. The syngingdevice fia CT"H’%‘FP W‘“&f‘f‘ﬁ%ﬁ 1?%&;‘1‘.‘ %??ess T%Cen 102

and prints bee. i infgred ghiis ehsitted rfrom chamiiR i 6Psand Faksed Yypish priepbicd 21ids Edfardyhep02 j s

mount ed on gurdaghih laftHRd So6 & BSIbRARbINISE. RéBibdied 2t pidded tBrbugh the SperifeOld6) Ghe lopkdler s 216

and 218 | Ocaﬁ}olgigb%g al td r{'sefoc'glsg&) on%qg &gt %f?me%lgtic;l %ldiﬁg%&%ry inl_lbtﬁs zl 1Ehd%ds aerJm!/ er 216
a &t epper notor é VI a

is driven by [ ‘ amrwg“ea&{icéézfﬁhetwo rollers
are rmount ed g2 bE; splterfeorgbig e igw Bt fipmyand toydhq LER End 4 SHPOUOM e ST PRt e

chassi s 224 Toy ED I6amate sgbedripgiach@Grith Timege qaptirntopeseedt megeebippying of Zappref &8 npunt ed
on t hesew OGisgl ABe iR sdnidEBLtyFiAl okt ita 300200 fige] OID o COA GhageRenton €ith@ @dar- e Ct

posi tion; tkilngm?cﬁ)lm'gd ald nerely causes the printhead assembly 202 to nove
backwar ds an orwards along the rods 226. The |ower nolding 116 is

provi ded with a r extrang@iliRiudedp@schskti ehipA 50) DRANI 122, lamhiRAM 1¥a s dispp) @ttelle?T8 | S
attached to f&r@o%&éﬁﬂgﬁgl_%ﬂjgtragjceixtenﬁip mlaﬁlamgridl 1. Th_e base plate 236 has a
rectangul ar aperture 252 sized so that 20 the printhead assenbly 202 is not
exposed when at eirtdnderto @ixplay @ing, taf colort displey 1QY wkfully Tive 43aspect plia elbouglswipthef er abl y
at t achedag Cr;gfl\laﬂ gt{omz Fahd cﬁ@ﬁl\ldjoﬂgﬁstﬂa%;@igihyvicﬁﬂcogghﬁ&im scre{rhﬂ:e@ﬂﬁi_’s&ﬁl}ﬁ:@ihd Qfderlt lhe
print assenbly is controlle a [ p . er
(PEC) chip 2818043 P ,‘hlé‘“ﬁ&?é%i,‘% .““ihs “%i‘%{"?'gl- e*‘*sP*"a'ﬁ‘Eﬂ*f?ﬁ bri%mﬁ{% is
descri bed i rprefstably 87 resef N@ChéﬁﬁI“I“?f%t?‘f°b“r‘i“‘?3€*f‘/°f°\%6f‘b’@‘§s' i‘b".‘de"r‘ﬁg‘sp E4di p 2811
gener at es  bidispig\peerati bas @l pitcioffa0tasttl (epixgls penintvegidngia maxine disgdnphdisphay dizeof foerr wi se 25
controls t han%q,E@& ity OithtcBtRspHdingly RGeS xels GRINIBIBVIGR bdnelils, ahduh with @e pxiddnt head

assenbly 202 is via a.flexible PCB 228 whi CSwliiGaRGRL 18 Via
connect o 82§6‘fe"sﬁ‘?1fé?%€f%§a§?ra%‘%atfrgmcef)s’r? z\ggfo&gmﬁ%&?ﬁ% PCB Via a flexible PCB

231. A master QA ald gispidPideally hithics BX ARl Fropsicste HE indBBTlg paper Ol theCy@pepelighi NQ.
application L@Nt 02 h]c%rgrésg%r%ia %g%rr%édgﬁ%n%h%h&u&%e%ﬂﬁ?ge 4 Qnvidbdaent i cat e

. . reflgenvi 8' r .
an identical \ Chi enmbec n ere c%a{é)clneit%oloorusef%]yalr%gctigeart ri dge
204. A rast éPNlnRELEY BES SHPIVE RIE) MBEPoDBa A She s 88T ¥ rénder | ng pri nt
data at hi ghiisglp)eggm_ as a passive-matrix cholesteric color LCD from Kent Displays Inc, an electrophoretic display

35 from E Ink Corporation, or a rotating ball display from Xerox Corporation, Inc. It may also be a low cost

organic LED (OLED) display.




Dependi ng on the desired print quality and speed and the performance of the

. processor, the RIP DSP nmay be omtted with the processor perform

-rasterization. Depending on the need to accurately control ink qugﬁi \f/z%%d
to nmonitor consunption, and on the availability of alternate nechanisns for
- detecting | etion, the inclusion of the QA chi ps,dEB he needed.

" 35 Referri P?ghll’gﬁ% gure 29, the processor 17S typicall ;Pcom‘rlﬂﬂ??at es with
PEC 281 via a serial bus RECTIFIED SHET (RULE 91) Z o l\/aY Zoo4 WO
01141045 PCT/ AU00/ 01452 -112%5. The seri a{l Q? g) }SQQ ouer%ed or

| ow speed dependi HitEbePPLEEReAEyy e ey 1 et o &F stpé ks lsé’ﬂyc rocessor
175 cont r ol sssintra asRERAIRCBNmeOisPIRB Gre ilsplayronelpe 20 pesan &Fqcﬁ%@&ﬂbeé@% g'ﬁsol y 202
via the par gbjidingi-nlieed aaembRAoubil bereed aphyammey s1bel t 214 and the printhead
assenbly 202 extend across the full width of the screen 5 102 and by
necessity obscur eA fedieates spmpespsed|vidpo gng aydjpaicqader Hi lighProd eI BYES  Bet ween
the rol | & sscailfiaRideo2dduigitdiioneti: is Akolproviledd TORMIMPER1 teivodedvridep aridrawlio

circular ap%ﬁeﬁ) %d%%:o%@c%de@ﬂla&@% C&Eb@LGfS(') Je&)t:ler g@y‘bg usgdg’?o l@!ldlcg@Emet{aodEJW’decpr i nt head
assenbly 20 acent n 234 align

'S
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owner of the data. The advice letter is recorded on a netpage registration server as being owned by a particular

user, i.e. by the user to whom the letter was originally addressed. The viewer is recorded as owned by the same
25  user. The identity of the actual user is optionally verified with respect to the identity of the owner of the viewer
by verifying the fingerprint of the actual viewer against the fingerprint of the owner. The fingerprint, or some
other biometric, is recarded by the registration server for the owner. The viewer may incorporate a fingerprint
sensor 189 for the purposes of fingerprint capture. Providing a biometric such as a fingerprint or signature to
the viewer may place the viewer in a ‘secure’ mode wherein secure information is accessible for a period of
30 time. An indicator, such as a lit LED, may indicate this mode to the user. Alternatively, secure access is only
granted while the user’s biometric is being sensed. In the example, the actual account number and PIN is then

only shown while the user’s finger is in contact with the fingerprint sensor.

Figs. 26 and 27 provide an example of the interaction of the viewer with a fill-in form 240. The

form has a number of fill-in fields 242. Fig. 26 shows an example form. Fig. 27 shows the view the viewer

35 provides of the form. The stylus 244 can be used to fill in the fields of the form via the touch-screen. The
example shows the form 240 being filled in by hand, pending handwriting recognition according to normal

netpage mechanisms.
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airbrushes. The virtual marking mode of the stylus on the screen can be completely controlled in a position-

dependent manner by the active application(s), i.e. as one expects in any graphical user interface.

30 In the limit case, a user interacts with Netpages exclusively via the Netpage printing viewer,

eliminating the need for a Netpage Pen.

The printing viewer is designed to print when stationary with respect to the underlying page.

Because the printhead 203 is screen-width, it can transfer the entire contents of the screen 102 onto the
underlying page in a single pass. When not printing, the printhead assembly 202 is parked in a recess to

35 prevent accidental damage. To conserve power, the printhead assembly 202 can be parked at the top or bottom
of the screen 102, and the printhead 203 can print when moving in either direction. To prevent user access to

the cavity in which the printhead assembly moves, the assembly is integrated into a screen-width belt which
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example, elements associated with controls for dynamic content, e.g. playback controls for a video clip, and

20 elements associated with secure information. The third category includes anything of a dynamic nature, e.g. a
video clip. A dynamic element may have a static counterpart in the page description so that it has a meaningful
visual appearance on the printed page. A video clip, for example, may be represented by a rectangle of the

appropriate size showing the title of the clip.

Document elements in the second and third categories have associated view filters 245 which
25  restrict their appearance. The ‘viewer view' 246 filter restricts the element to appearing through a viewer. The
‘secure view’ 247 filter restricts the element to appearing through an authorized viewer. The view filter class

diagram is shown in Fig. 31.

A digital ink stream is generated with a maximum data rate of about 5 Kbit/s. The viewer generates
a view transform stream with a similar maximum data rate. The viewer therefore generates wireless

30 communications traffic to the base station with a maximum data rate of about 10 Kbit/s, which is negligible.

To minimize wireless communications traffic from the base station to the viewer, it may be
mandated that only one dynamic object can be active at a time. Even though more than one object may be
visible through the viewer, the page server may deactivate all but one such object. It may, for example, only
leave the dynamic object closest to the center of the viewer’s display active. The user may be able to explicitly

35 activate an alternative dynamic object by clicking on it with the stylus, or the user may be required to

explicitly activate any dynamic object, thus implicitly deactivating any currently active object.
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As a further alternative, the viewer may rely Xn the page server or the base station to render the
page and supply it to the viewer, typically in compressed form. In this case the viewer is still responsible for

integrating dynamic streams with the static page view.

20 As yet another alternative, the viewer may rely on the page server or the base station to render the
current view and supply it to the viewer, typically in compressed form. In this case the viewer need contain no
support whatsoever for interpreting and rendering the variety of elements which may comprise a page
description. Assuming a 320x240 RGB pixel display, a 10 Hz update rate, and 10:1 compression, this requires
a data rate of about 1.8 Mbit/s, which is within the realms of practicality using currently-available personal-

25  area, local-area and wide-area wireless networking technologies as discussed above.

Fig. 32 illustrates the interaction between the netpage viewer 100 and the netpage network. The

viewer’s time-varying view transform, as well as digital ink captured via the viewer, are transmitted (at A) to a
netpage base station 290. The base station 290 relays (at B) the view transform and digital ink to the page
server 291 which holds the electronic description of the physical page with which the viewer is interacting as

30 identified by the page ID embedded in the tags of the page. The page server 291 interprets the view transform
and digital ink with respect to the page, and initially responds (at C) with the page description. It subsequently
transmits (at C) dynamic object updates and streaming dynamic content. The base station relays (at D) data

from the page server to the viewer.

The page server may notify (at E) an application 292 that the viewer’s view onto a window
35 associated with the application has changed, and the application 292 may respond (at F) with commands
instructing the viewer 100 to update parts of its current view. The page server 291 relays (at C) these

commands to the base station 290, which relays (at D) the commands on to the viewer 100,
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In other embodiments the viewer can be trangp)arent when it is not in contact with a page, so that
while it is being placed on a page, the page is seen through the viewer. This can be implemented using a LCD
shutter which is reflective when opaque, positioned behind a transmissive color display. However, the netpage

10  viewer design is simplified if the viewer is always opaque, and only ever virtually transparent.

Whilst the invention has been described with reference to the netpage system which uses invisible
tags, the invention is not limited to the netpage system or the use of invisible tags. If desired, the invention
may utilize tags or codes which are visible to the average unaided human eye, such as bar codes. The tags need
not merely encode an identity which is then used to look up the relevant files. The tags may encode

15  instructions at a higher level. For example a tag may encode an instruction of “play chapter 99”. If invisible
tags are used they need not be limited to the tags disclosed in relation to the netpage system. Other tagging
systems are available and any suitable tagging system may be used. The invention is not limited to the use of
inks which absorb certain wavelengths or fluoresce certain wavelengths. Magnetic inks, surface modification,
including apertures, modification of the structure of the substrate itself all fall within the scope of the

20 invention. The systems and methods to link the viewer of the present invention and the source of the document
data are not limited to netpage systems. A viewer may be linked by a cable to a single computer, rather than a

network of computers.

The present invention has been described with reference to a preferred embodiment and number of

specific alternative embodiments. However, it will be appreciated by those skilled in the relevant fields that a

25  number of other embodiments, differing from those specifically described, will also fall within the spirit and
scope of the present invention. Accordingly, it will be understood that the invention is not intended to be
limited to the specific embodiments described in the present specification, including documents incorporated

by cross-reference as appropriate. The scope of the invention is only limited by the attached claims.
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5 at least one sensor mounted on or in the body and for sensing coded data on or In a substrate and
for generating first data;

a transmitter mounted on or in the body and for transmitting, to a computer system, said first data
or second data at feast partially based on tho first data;

a receiver mounted on or in the body and for receiving, from the computor system, at least display
10  data associated with an Identity derived from the first data;

at least one display device mounted on or in the body and for outputting visval information based
at least partially on said display data, and

a printer mechanism mounted on or in the body and for printing on the substrate,

wherein, when the device is placed In an operative-position on-the-substrate; the sensor may sensc
15 coded data on or in the subsirate and the printing mechanism may print on the substratc without relative
movement of the viewing device relative to the substrate.

2. A viewing device according to claim 1 wherein the visual outpul corresponds to a human
discernable interface on the substrate,

3. A viewing device according 10 claim 1 or claim 2 further including 8 user interface and control
20  means operable to cause the printer mechanism 10 print merkings on the substrate based at least pattially on
user input and/or the display data.

4, A viewing device according to claim 3 whercin the user interface includes a touch sensitive
overiay.
5. A viewing devics according to claim 4 wherein the printer mechanism prints markings on the

25  substrale as a user [nteracts with tho touch screen overlay.

6. A viewing device according to claim 4 wherein the printer mechanism points markings on the
substrate aftcr 1 user has completed interaction with the touch sensitive overlay.

7. A viewing device according 1o claim 6 whercin yser input to the touch screen overiay is uploaded
to the computer system and the compuler system downloads data based on the uploaded data for printing on
30  the substrate.
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