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The Assignee of the present invention has also developed the Netpage™ system for enabling interaction

with computer software using a printed interface and a proprietary stylus-shaped sensing device.

As described in detail in US Patent 6,792,165 (Docket No. NPS027US), filed on November 25, 2000
and US Patent Application USSN 10/778,056 (Docket No. NPS047US), filed on February 17, 2004, a
Netpage pen captures, identifies and decodes tags of coded data printed onto a surface such as a page.
In a preferred Netpage implementation, each tag encodes a position and an identity of the document. By
decoding at least one of the tags and transmitting the position (or a refined version of the position,
representing a higher resolution position of the pen) and identity referred to by the decoded tag, a remote
computer can determine an action to perform. Such actions can include, for example, causing
information to be saved remotely for subsequent retrieval, downloading of a webpage for printing or

display via a computer, bill payment or even the performance of handwriting recognition based on a
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accessed by the device (see for exanple, US Patent
6, 405, 055 (Docket No. APO6US), filed on Novenber 9,
wQ20)119835 kewi se, the Assi gnee has al so desi gnedT/AU2005/001080
digital caneras with the ability to print captured
i mages with an inbuilt printéer (see for exanple, US
Pat ent 6, 750,901 (Docket No. ARTA US) filed on July
serddd ,of 1&8&}15 ofABe N&ﬁag@mepéﬁhﬁﬁﬁe tdthe RE@Bikd. € These and other applications are

descH% 10 men n% tﬁeﬁlﬁe ngM e‘laned a p%]{:a’uons crotssnlg%erencad l\‘):lyatge? reslent application.

{5 onaP
further enhanced by t he ab|I|ty to print hard copies.

Nee;aget RES B1aB18 VehBS with & PPk béneng arm t6Sdrach emﬁ Qﬁeoagst and obtain
user convenl ence. Acco

fo r n
iR It S SR GBI g oo h e Avtpogs o psioe
Nefpagenmehsingtdovice. Al sauld beha@simtlidits providd a prinéchedium thhateenlidddt = fegst some
infSiARAKGn B e 4 atht ds RicBke RS % 3l SraindaWifhBR HERER 1o sc'a,?the coded data

consuna paper etc) should be relatively
ltS?lfwexpenswe and S|nple to replenish. It is these

factors that strongly i nfl uence the conmmercial success

L@hﬂ&ﬁ ? fxProducts of this type. Wth these
asi c design |nperat|ves in mnd, there are on going
ef f dp & §rst aspertibnnassent BIREUoEFQvities R pRbil¢ dpvise sommEinet y of

t hesmst dm/sb&e&bodJ QeioAsBévEneRlatve té $iEh AL BRI opeFVi®I ohMiration
al so de ﬁed the Netpage(tm systemfor enabling

an??’?t“é#)g&'iwec‘iw Wt conmput er software using a printed
| nt exriiathend fm dridinpertqr hediagniptrate; gidus - shaped sensi ng

d evi aqgedla'%é ﬁl?‘ﬁf fe tﬁe rlhegﬁ E@b&ate'p@sséé%e%tﬁé%ﬁ V@iﬂggz 165
NPS02 fi er 25 3000 and

Us. Pl %0 p 15 et mdeé%vtgeﬂﬁefgmd%gﬁf S &pdygstion when in
the PGSO é Liipfigurdtioh.ed on February 17, 2004, a Net page pen
captures, identifies and decodes t ags of coded data
printed onto a surface such as a page. a preferred
Net pattpaclptirply @neatiakadnirctioasdiawi hydedincis a@eldglewélr fepdppth while
maa{ﬁzﬁim%rh cbld@ﬁrt tbﬁnyra&tfr A n@gdd eedipaaT Yermily callegionlfatilty aisteddd@ifbding

prmte mecfla Jo H‘IC exter rS fof) @aql{n%] E&f@&%‘n t ll:ee({]n% tﬁe é)rm e aéafla ot of Qh% de Kﬁ is prone

Versi I'tion,
tOﬂé@@Pwvmémw§§§w9|on of the pen) and |dent|ty referred
to by the decoded tag, a renDte comput er can deternine

onfiuf e Gl PSR (e B B0t fonh iy Sy

cogighgeguent retrleval, domnloadlng of a webpage for
printing or display via a conputer, bill paynent or
even the performance of handMW|t|ng recognition based
Ongpall i fisboogy SFiHE AATEHSo BF <eHd PRECHEGE (1 m) pen
relative to the surface. These and ot her applications
Op%grﬁ 1%??‘ fiils blag}ﬂseétlgn fmﬂr‘é )Q gomtleiagd Meggcg&i(ﬁow SC&SL at ed
app I cations cross- re erenced by the present
appl i cation. Netpage tags enabl e anyone with a Net page
OpHieagy, B s&tendivedy sbetion b € EledtionMatitity 7 BoldifBe 10ddch sU3Erad dfter
|nfornat|on However, in sone cases it nmay be
PUSNEE i cult or i nconvenient to sense Net page tags using
a Netpage sensing device. It would be desirable to

omsﬁm 4R fRt my mmoﬂﬁdlaumagm&h@ rabk peliAdubdrRaSld tRPRBhead is

mation in c ug Net page tags to be
pofi'i’)"t“ 4%@86%9% o8¢ ?af‘ﬁ‘é’ aﬁ‘@%ﬂcoﬁ?ft‘%“cfa #%¥he coded data
itself. SUMVARY OF INVENTION In a first aspect the
opRbaiy B pﬁrﬂl‘{egf'ﬂak by FhbgRs fo@prm a!lﬁedg(:s‘ﬂﬂsﬁ:a?e; conpri si ng:
a capper assembly movable between a capped position covering the nozzles and an uncapped

position spaced from the nozzles; wherein,
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each other into an operative configuration and an
wonoepangt3ssve configuration; a printhead for prPaTiAug005/001080

onto a nedia substrate; and, a nedia feed path for

feeding the nmedi a substrate @assed the printhead;

wherein, the nedia feed path extends fromthe first

bodythsapiet SsembRtisheldhieths@cppd positiv bg the tnedinsudhBa itinfovds Bethe

nf| ura Two rel atively noveabl e body

cagﬂggt;&ﬁlﬂ%&g?? %ean gl\?]fec e\é\%o extend the nedia feed

path while maintaining a conpact formfactor. A |onger

Olffti%&gy athBet PEH Ml Sbs@at S bl hrﬁrthefpﬂﬁtlehglﬁe%éoﬂtﬁﬁér Qad iaupcfptlcal sensor
eedl n rior or nmanua
o g e Bl or S T P RGeS TP B e & out of ¢ he

device is prone to obstruction and interference.
oﬁaaﬁampmwﬂx telewﬁmﬂﬁgﬁoﬁ's de @6t Qdmbriidsla REA sh 16 YeddAE the media
first and second body sections are in the operative
Pagt SR PTIYRA%E i on. Optionally, the first body section is
hinged to the second body section. Optionally the

%151%1% thpl(ﬂgd’{a safsfrheb 8 El sﬂeét aﬁ& &%‘ﬂln! eded Uﬂg&%&@' dlEeQ% %&%roﬁﬁtﬁe;hgge

g¥ tion. secon ody secCtion
shaft beforq 1@&?@&4 avdazéprmmtﬁ;ﬂ PP% fhe ﬁ@}%ﬁ%‘g s HEMEASE 2 substrat e
- after pr|nt|ng ~Optionally, the first body section has

Op%iona& {%e e Bper assemb gf I%ht g%élast e:s%le% ag"[lﬁrai as ps%l rBratteed sgl {llndt it 1:1&%{111 extends

frcaﬁue mdpde @bmmefmnpaﬁlnmfda‘melni readinesSyfar imapva| qoyectl@nhe pri nt head
has an array of nozzles for printing a nedia
substrate; a ca er ass va
Oy DEfioies FetRG a5 03 PR o R e oo Ao
upsipagaendnt with theHending gdzk eShe sideer ei n, t he capper assenbly
is held in the uncapped position by the nedia such
that it noves to the capped position upon
dlsengagenent with the nedia. Optionally the sheet of
Ontipeiinthe pringhesdds Bcarmerated ddredriidsel thptrierther copprisesagitiptanedia feed path

fom&tuhgndhk ﬁ[nt iﬂ&ﬁaﬁpaﬁ fthe @ﬁﬁthe@aﬁin a %R GiRktidn AuER thaftib,Red 4 BiRe
the print head.

Vv Q.
m atmsm ﬁoépfl Vmgatﬁerpﬁlﬁt Te%mlp af e?:}(’)rmhe'%di f%’:’%’i’tr T8%s device further
conprising a drive shaft for feeding the nedia past
Opttivellypthé printhedichas ﬁatrhymﬁ ak kjgctivinezriescihdis Sadypdratat isto h sari@idge that
m@ﬂﬁ%&{)ﬁs@&t felorde ikl %sbﬁ%reff&dsgﬁalﬂ 6 th§ Bl%{%ﬁea&jfmsﬁéé%%‘? $he nozzles,

t
caghrob fhe etlcatt O{B%}é&/l‘?re%%ﬁ’é‘“d?‘ﬂ‘mﬂg rééﬁlstlﬁ’?e 4b5‘§beﬁi§ﬁé‘?‘i‘%f‘ﬁ inducing a negative
hy@¥pdtdtio piddsly inttiEniCA P BdzzlasS sna Bdpying medhbidiyh i dapisngttiveristi@e vhen
m)&%gr it has been printed so that it partially extends
romthe nobile tel ecommuni cati ons device in readi nhess

for manual collection.
Optionally a mobile telecommunications device further comprising:

(€] a print media feed path for directing print media past the printhead in a feed direction during
printing;
(b) a capping mechanism including a capper moveable between a capping position in which the

capper is urged into a capping relationship with the printhead, and an uncapped position in which the
printhead is able to print onto the print media, wherein in the uncapped position the capper is displaced

away from the printhead; and
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Optionally the capper assenbly noves out of the capped
position and toward the uncapped position upon
wengwgeysat with the | eadi ng edge of the sheet PCT/AU2005/001080
Optionally the printhead is incorporated into a
cartridge that further conprises a print nedia feed
.path for directing the print nedia past the printhead
(¢l n aa foretlanstermechkahian cahidécked p thy dapyter and confiprdedaudinhay £force provided

byqlﬁ Q&@ Qf t J&]]Jdﬁras {tiﬁ‘llb\)ég fl,ﬁal}e'lg thP Ee'ecf'}; ﬂﬂmﬁe&@%thet Jﬁl@)er by the force

pri nt rint

fraaﬁeraqefhaw%ﬁhefehskw & I@éttcmaﬁmﬁwﬂe@@ﬁ a%ﬁ ‘?IéPeli ff?EGPWPI&ti wltwn to
thd wdkPpal pediidn piict@ethd Media rbadhibdwde cap@Apr i ses at | east one
ink reservoir for supplying ink to the printhead for
Oegeétion¢§¥ the nozzles, each of the at |east one ink
ngually ¢ mptyle tefegemmpyications devics idher GRRTIsigs ¢ hent st ruct ur e
for inducing a negative hydrostatic pressure in the
(@) Nk @drint helia@d pitiesr disbithg @rigt @fpgih pegt theyeihBend s Bedrdirection during
mﬁﬁ%fing the printhead when not in use. Optionally a

nolT | e tel ecomuni cati ons device further conprising:

(a) a print nmedia feed path for directing print nmedia
(bpasta wprangmrerhatitre mduding scappeemovdibiedetviean celwig pepition in which the
capfet 9 b &ﬂnto & Babpifle CRRPLHAGWIERE YRS dnd fd v &Q §s1t§>ﬁ BR6Hich the

| e between a ca oS| |on in
P“E@E?Bésrab e§° Rﬁ’P‘g"é‘H’ therrigt ‘gepd@a‘%]ﬁF %F"ﬁ?ﬂpfc‘ﬁjrf’é’ﬁ “’p? ﬂi’ﬁ °€1‘H’ert ipdisplaced
awpy frovt theprihthedlnd an uncapped position in which the
printhead is able to print onto the print nedia
( )\(/1\11 g La[ I(é{:l](gl rl}lect:hlza]rﬁsn%’l c%niﬁ%l)i{) ﬁ go ]:E) :clﬁpg)gr ih gun%? @?&F %)Sl 1on untll after a
trafling pigg efrthemeeéiqeﬁﬂesrmf@snﬁré@@féd to the capper and
configured such that a force provided by an edge of

oﬂu@&u{ﬂﬁg brdve %enllbtly HIDY &Rve b2k @vﬁtﬁ y ﬁecﬁaoeny%%efn?sﬁgacp b Hzedu% a media
transferred to the capper by the force transfer

Su‘i’fgétﬁ%h’ﬂg&ﬁed?aﬁlé?%y to at |east commence novenent of
the capper fromthe capped position to the uncapped

POSi 4thdai gl MfacdnPthd dife BRA R baSBGHY rt@ia kiberdARRRE the media
en% onal I y a mobi | e tel econmmuni cati ons device further

emePsélrlaﬁ’g (a) a print media feed path for directing

print media past the printhead in a feed direction
Omioallngmgtile retecanggunichipnsalediepipiutgr cweptidmgi sm i ncl udi ng a
cap paecfnvmxi%mesdug Vs\ﬁe@{bfﬂle&a@mngg 5@@ frinfiBadl | ihlog use,

he ca I's urged I nt appi n (1 0NS p
t he ?ﬁﬁéea@gesérﬁla ﬂ&ﬁ’ﬂt{ﬁﬁe%fmi@ae 9968 ttqneﬁltsmﬁntm sUch thetiif trailing
ed g df ik iR @ GhrdjeSts a3t tRe drithpddi b inothen b ldempMtd iR pridagli a,
wherein in the uncapped position the capper is
di spl aced away fromthe printhead; (c) a |ocking
OnttensHathé Brinthessiepingrisesed to hol d the capper in the

unca@g@@@%ﬂ&lmje&ﬁ{glﬂk after a trailing edge of the
rred|a| éallythe drive

nt he aﬁx L
o a1 Gty Hproyng s el PA e B en g agerent
surface for feeding a nedia
a photosensor for optically receiving the print data from a beacon operated by a print engine controlier.

Optionally a mobile telecommunications device further comprising:
a drive shaft for feeding the sheet of media substrate past the printhead and a drive system to rotate the
drive shaft; wherein,

the drive system rotates the drive roller by friction.
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substrate along a feed path; and, a nedia guide

adj acent the drive shaft for biasing the nedia
weubstmet3e agai nst the nedi a engagenent surfaceCT/AU2005/001080

Optionally a nobile tel ecommunications device 1

further conprising: a drive8shaft for feeding the

sheet of nedia substrate past the printhead; wherein
Op Edh?lﬂyrhgnd%ﬂ@tcleéohﬁmﬁlthﬁeﬂs ddliie engagesprishgm t hﬁ dri \ée shaft

efore.c r that the

t r ai' A3 e@das%e“%g'q?rﬁeed%% elg s E%étg% ﬁﬁh‘Egst the printhead

by nmm;mgmco@roﬂ@rﬂpbmaevqbt @ntml g the mgnthe@inail%nal ly the

pr l ratp&%q sV b2 iding ﬁapralt é'n@Me @htrRZERSigh indRMRE bii tg

data cjrcui dlng the nozzles

[
P"%“’P ﬂftger?‘?ﬁit‘a st relaig o % 5‘?3513 ?1135% > for optically
I ec dieyringngifeeoprollertifiiantiatef thosignal th daivothe e dthe thediysubstrate
relzgl% tr(ltthe H]gtheﬁg arﬁ%ﬁ]_](lé'tsothé (E;Eratlogai‘ th@[ﬂ’ﬁ h'eéﬁ @re%@e Itoevanauons in the speed.
eco ni cati ons device further conprising: a drive
shaft for feeding the sheet of nedia substrate past
optifteilp hetiibRREbmMsicAiodidewe fisfatcemprisingr ot ate the drive

Shaft 1vebs zﬁ"%fgf fne%dmgla% g&lé%&t@tﬂ?%‘?’ﬁtﬁ@drag& ates the drive

rol I°er
tel @@ammeccamoaﬁ@r e@mﬁ&@y qoa?qllhe Fhedoa#bﬁaﬂ ihergin duing B o

fee dhe%ﬁﬁt%ﬂ@heycoﬁtﬁbﬂerfsﬁﬁﬁ 3 gurhRCofBEhIAe d Pirtidl hﬂ?anons of the drive shaft
oS B g B B R B S BB F Y o
shafir ovi di ng the print engine controller with a signal

i ndi cative of the position of the nedia substrate

relative_to the print uch that, .the nt _en
RS T i TPRP P AP O T BT oy G dar b B e Fas
on&ieepdir odmpirikieg: medi a substrate rel ative to the printhead

and aqlgﬁs ?%@fmﬁn@ﬁnﬁ?ﬁ&%'v&ﬂmé’f the printhead in response

to varirations in the speed. Optionall

t el CBVPRTR Ragles Qﬂﬂ%‘n&)‘é@‘fﬂ&%"ri‘&ﬁ d ?ll’féer it 6?%?‘15=§?ﬁg’f the,segfjops gving at
1eaa|’<baé‘mk&ﬂétt&eeﬂbdra@m&chenmdpmmashndt he printhead; and, a

prin ne .c t

t he %lreasp %}ﬁ con&ul ev\}]gh%hm%q i} Cf{ c%ﬁm&ﬁ%[sl(gl ﬂei(xg‘l-:ryﬂlec\iﬁpn(%uﬁgn%ﬂa ent
seationst r ol | er senses the nunber of conplete and parti al

rotations of the drive shaft and -adjusts the operation
Oringl B RO T e At B oA TS i DR § s e
mobyidele@minghientiommdenide Cathéraomspridogi ce furt her conprising at

| east, QReeh %en{b%st&rfyeﬁné the {8 ofthediR BB trat®NEngla @R E paiORakt the

conprising: a housing defining an ink storage vol une;
printhead;

a print engine controller for operatively controlling the printhead; and,

a sensor for reading the coded data and generating a signal indicative of at least one dimension
of the sheet, and transmitting the signal to the print engine controller; such that,

the print engine controller uses the signal to initiate the printing when the sheet is at a

predetermined position relative to the printhead.

Optionally the media substrate is a sheet with coded data disposed on at least part of its surface; the
mobile telecommunications device further comprising:

a media feed assembly for feeding the sheet of media substrate along a feed path past the
printhead;

a print engine controller for operatively controlling the printhead; and,

a dual sensing facility for reading the coded data before, as well as after, it has past the printhead.
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one or nore baffles dividing the ink storage vol une

into sections, each of the sections having at | east
wonesimys3sut | et for seal ed connection to the prCmtAueend;001080

and, at |east one conduit establishing fluid

conmuni cation between the ik outlets of adjacent

sections. Optionally the nedia substrate is a sheet

with coded data di sposed on at |east part of its

In §fﬁftﬁe§gs ect tlhpﬁres@}ﬁ aJelﬁlo{l gtj &8 gmdﬁle(a%deg&ﬁ’prgﬁé’ ice further

%gﬁ assenbly for feeding the
sheétpnét’flea Ptisg ede 1B SISy a feed path past the

pri nipkeneed paﬂpfbt Bdding f@inid@ia CubFtate@hs: @€ printieadypedy at i vel y
contro | i n ri ead; for reading
t he ac°8 &2 “%é’tl efOH] dméﬂléfn S asu%%ate%?%ﬁ%ﬁ%'ndi cative of
at | east one dlnenS|on of the sheet, and transmtting

t he iBiRtnttdnddi8o PENBTioAGH Rst6ABE feattﬂg @ft6 the &kediior thdthanual
control.ler uses the signal to

“ﬁ%lt¥%ﬁgﬂFﬁ§ ﬁ?ﬁ ?WﬁmWﬁ@ﬂ&FW? sheet is at a
predeterm ned position relative to the printhead.

Op%ah;o %Ho%letdggce%ﬁlﬁeﬁoﬁmgstfﬁ@% s!ac%ncﬂooﬁﬁ&@:toné’vndvgbl&gﬂﬁq to each

dat a di sposed on at |east part of its surface;

othspipte proner i ConfistiAt R 39 adﬁ’%’P?I@\YF eOBIgUERLipT FPerigy oy SI ng a

meditie deddeca alediirhgs ffoarthd fee Hodygectidnants the edcordfbodyeselition when in
m§#9%$% ﬁggpg a feed path past the printhead; a

print eng ne controller for operatively controlling

the printhead; and, a dual sensing facility for

reading the coded data before, as well as after, it
Optlonag'{\gﬁl 81|;c}312$eeocp ! ggﬂne grdw | rp tihéel ﬁrf g\r/c} sgcgoglc(l: gsc’l set 1onts 'Qrg mgﬁe o%erertlnve
cogigimatidnead for printing onto a nmedia substrate a medi a

feed path for feeding the nmedi a substrate past the

SR LT L

to a collection facility instead of feeding it to the
Op%éﬁaﬁg; lthg rﬁrs{ tQ)Eiy g.é?tﬂ)ﬂ"i)s] sh&;d@iy c%&dtegrtlo Y sgt:o(H§ b(;dlsJ @ecﬁd sk of

tfuction and I nterférence. Optionally, the nobile
device further conprises first and second body
Orielly, g Sirsfm?dﬁb:l:tﬁ)n hel agtoragefatility €@ thh medibh@bstiata tugl tlerprinthead is

t 0 rafi erative
p°%dh??%%¥a1ﬁ3%’ Cﬁ aﬁ@m?ﬂﬂaﬁ dﬁpﬁfeed pat h ext ends
fromthe first body section into the second body

op‘stafan} aR ilmeed haBart £y @ﬂaﬁzzet foy pmﬁ@gnaf ﬂl@liﬂsﬁﬁstr@éj
ona e
CP11 03 o5 TES LSRR SRl OB o
pogtmmfspagq:ﬁfa)m thgmnozzles; wherem
the capper assembly is held in the uncapped position by the media such that it moves to the

capped position upon disengagement with the media.

Optionally the sheet of media substrate is encoded and the print engine controller uses an optical sensor

to determine the position of the sheet relative to the printhead.
Optionally a mobile device further comprising a drive shaft for feeding the media past the printhead.

Optionally the media substrate is a sheet and the trailing edge of the sheet disengages from the drive
shaft before it is printed and is projected past the printhead by its momentum.
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Optionally, the first body section is hinged to the
second body section. Optionally, the first body
weeadsi1a9535s sl i dably connected to the second bedy/Au2005/001080
section. Optionally, the first body section has a
storage facility for the nmetha substrate and the
printhead is positioned between the storage facility

Opﬁ(ﬁﬂll}t thecapiset is?eﬁﬁﬂy@@ntlfy @ﬁﬂs |t1}etsh/eet a@tl’! }@ﬂ&bﬂ I)tmtetl Etﬁthd@ ktipitid1e @dlends
or

ﬁ"?g]beﬂogg"t Lrec%\émgﬁﬁﬁ‘g’? é%\ S gﬁﬁqd%/“gs for i cglletc t\}\%le n a capped

position covering the nozzles and an uncapped position

Opﬁ&ﬁﬁyecﬁle Jaia&mséehﬁy RR%E b@SF thx\%fe@ ipbkitioh RRL tmanﬁéuneaiﬁﬁrﬁmﬂyon
I'n the uncapped position by the nedia such

“P‘ini?éféag“r’l?en%@é@ lgading ¢42° L5526 posi ti on upon
di sengagenent with the nedia. Optionally the sheet of
Opff&ﬁll}&h&;ﬁﬁﬁl&fd&d lﬁcoi’p‘éraﬁm ﬁl&d&drtrﬁi@éithit h’tﬁth&rcbrﬁ[irlse rzl@hiitenedla feed path

for%lg%cta{l% oe er{‘n% Mef’dfeias as?ﬂ hea n F§ ectlo ﬁurmg r%:;]l gl?d datcﬂ'lge
nw@pmm@ﬁaﬂmsmgﬂwmummwéwd@V¢QﬂﬂMﬂ%ﬂﬁﬁ@@m@énpr|S|ng a drive
shaft for feeding the nmedia past the printhead.

Op% lfﬂéa}l)rln}ﬁeatdtﬁgs aﬂgﬁjdy%f ﬁk’g&ttﬁ?ﬁo%zlésﬁncﬁs ﬁt@&ﬁa‘cé’a'ﬁgo i &ﬁndge that
trail of the sheet IS?JIkg %? fromthe drive

ﬁn@ﬁrfpwplﬁésr%k@ e e gesgryqit{prePPhing Bttty rsian by frg mozzles,
eadhlof thé Read oiibyinld &ﬁwﬂﬁl’ﬁ&hﬂiﬂgfﬁt@%ﬁt ioge ehborbenttstetuesafiiaducing a negative

o ORI e B SO A e

IwW%P%connunlcatlons device in readlness for manua
collection. Optionally the capper assenbly noves out
OpREnaltEmGAPRRE ARSI iR AR G @WBHSHshie uncapped

position upon engagenent with the | eading edge of the

sheet. Optionally the printhead is |ncor§orated into a
@car tarpripigredie fesd path for dregting ey mediagnast ghe printhpad fa ded diegtiny during
prifv@gh for directing the.print media past the printhead

in a feed direction during prlntlng, and a drive

nechanlsn1f erV| t he ] e ...

Olpr 1 chemead e g corepsmreable FPvieh a B ot oy pih e
cq@ﬂnamg®Wm®£cqmﬂgrdmwc@umnmﬁ@pzmm@damﬁmmammnégﬁpbnmwéﬁhﬁw
pnﬁtﬂéa@ is3ble ﬁ)rptrlﬁtl oqg %etpﬁrﬂbe&&‘ rhBEh uﬁﬁgmgétpﬁe%%os‘ﬂon e @apherMMsplaced

reservoir for supplying ink to e printhead for
aw@j %ﬁt@’%ﬂmﬁ‘ﬁa e nozzles, each of the at |east one ink
reservoirs including at | east one absorbent structure
@for d f&g&t%ﬂ@ nﬂclﬁﬁﬁﬂoﬁr\é@te@% @fe@%&{ah&coﬂﬁ@&ﬂ Wick thhﬂ'h forBeprovided
by :%rg%lﬁ?a ﬁt;f éhetnﬁiglg gﬁ'z TZ IH?Vﬁg rgl%lv\%] glﬁe fﬁ e%lt atﬁ % tr&résgerre&) e cerngFr b; the force
tramgfin b chartiwl, therobytel rtileasi conompgceghenyprosat f the cdpper ﬁ@mrﬂmcmpmmon to

the(uﬂa F@ed%[)énﬁhplr@%tﬁe ﬁe@ﬁ%a@ﬁ{ghhef gﬁ eldi recti ng pri nt nedia
pas e prlnthead in a feed direction during

prlntlng) a cappi ng nmechani smincludi ng a capper
Optiprrlaiim ﬂb@%emﬁunaatlelﬁﬁawg”urﬁﬁscpwréﬁg. n which the
capper is urged into a capping relationship with the

@PT 1 NtpRgakhdia 336 pA Yoo ARPHht RQA fabt @R phikthddlinGHeeli Biection during

printing;

(b) a capping mechanism including a capper moveable between a capping position in which the
capper is urged into a capping relationship with the printhead, and an uncapped position in which the
printhead is able to print onto the print media, wherein in the uncapped position the capper is displaced

away from the printhead;
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printhead is able to print onto the print nedia,
wherein in the uncapped position the capper is
wdizepliagsd away fromthe printhead; and (c) a POT@@2005/001080
transfer nmechani smconnected to the capper and
configured such that a forcélprovided by an edge of
the nmedia as it noves relative to the feed path is
(cd r ansoekingetciiagisth bexfigagipeholdiye daprer i dreceacapped psitien until after a
i1 RIS miNAL BBY ofti® Ahmlgast conmence novenent of
the capper fromthe capped position to t he uncapped
position prior to the nedia reaching the capper.

Optiongliy it [d1ixe agseiphas @ diive|skedi ity e Eineneeppmentlaithes dor fiagfing rpedia

sub£ha oSy d¥85d phtB)and@ Print nedia feed path for directing
print media past the printhead in a feed direction

duri ng nting; cappi ng nechani sm i ncl udi ng a

cappbRe A B Hg A AR PO STBHS ST e
erighpemanagfare. i S urged into a capping relationship with

the printhead, and an uncapped position in which the

onalﬁté Q ]%géjﬂe ‘ce?erc]:omr[1u111cat:1on£J %FVI’S% IS It g e tll{[])ﬁ eu?gg Iag|to e Fre IdIS a,
di sp# @uye dﬂaﬁWaieemgdhq Sbﬁéofpnedln sulreirate past the prithgadk whegein during use,
mechas éh%i@éﬁ@ggb%ﬁﬁie deie JFlﬁ’ﬂtt @f&%{nﬁ@ﬂfﬁ%@ jtd ;ﬁ‘mﬁr@%uch tl%at the trailing
after a trailin e of the

ped position un
AR B o e PRSP et SR AT dr i ve
assenbly has a drive shaft with a nedia engagenent
Oﬁgﬁm§%gm§gkm{§ﬁgﬁ£g a nedi a substrate along a feed
; a -med ui.de adjacent the drive shaft for
b|as?ﬁﬂ%ﬂﬁémﬁ%ﬂ®ﬁﬂ§%%%W$ate agai nst the nedia
engaganantciraiityf fapeovidng e @twales yitheprifndata) ad,
t el ecommuni cations deviece 1 further conprising a
a If):) 0 o%enstohgr (B)Elcafﬂf’ eg%\ang%vﬁ,{g? E% fl"allljl Fl%t égnuoggrateé lFa}/easpglﬁtsetg%me controller.
di sengages fromthe drive shaft before conpletion of
Optiosallpr mpiile regpegnminicativas detllbﬁulﬂi}reaéohlh)ﬁﬂjpge dge of the sheet
a ({l}{vglh%frg Ifo?] felpcﬁl%tfhe sHet%'IC Jg an % &Iﬁe B%SF ti%; C% ?r%r?vlg ggeglseﬁtto rotate the
dr’aYFi‘hég“éFFrelﬁ’ozzles for ejectlng i nk; prlnt dat a
Ci I Ctié drivy sykterh rqidie® WedtivtGollehey F@iodl es with print dat a;
and, a photosensor for optically receiving the print
data from a beacon operated by a print engine
Owrtiorlly &mplale telecpmrugisatiopsdexicafiyigier compridinge onmuni cat i ons
devi £igedfalteti Iasaém édﬁllg O medla fHsd tNeSriafR@hit for feeding
the sheet .of rate St the r|n head and a
i VAPDLp B DE T P G PR Sapdr R o .t he
dr i vaposijatsensorrfotpatvimg the grid engine congrbllee w1t1bg/51ina1| igtidative of the

position of the media substrate relative to the printhead; such that,

the print engine controller differentiates the signal to derive the speed of the media substrate

relative to the printhead and adjusts the operation of the printhead in response to variations in the speed.

Optionally a mobile device further comprising:

a drive shaft for feeding the media past the printhead; and,

a print engine controller for operatively controlling the printhead; wherein during use,

the print engine controller senses the number of complete and partial rotations of the drive shaft
and adjusts the operation of the printhead in response to variations in the angular velocity of the drive

shaft.
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Optionally a nobile tel ecommuni cations device further
conprising: a nedia feed assenbly for feeding the
wordica1gmst t he printhead; a print engi ne cont POTIA®R005/001080
for operatively controlling the printhead; and, a
position sensor for providi by the print engine
controller with a signal indicative of the position of
Optibraliyvexsbile Gtos fuftiedh eontpeibiag dt leest bro ifkh@erpai, tt hdastonstaetvoir
CO&%}@ the print engine controller differentiates the
ngl to derive the speed of the nedia substrate
reI dtbwpis fefining en ik fieredséaldmeind adj usts the operation of
t he op¢ britobaatied dmalﬁg&@aﬁlsﬂorage vM&ﬁé iat sd2fihs, iefch ohie &p@@chaving at
e fur r conprising: a drive

C
leai‘?r)?g?lfﬂ(?ug?%?ré %Hﬁ(ﬁ’mfcﬂone[néh rélnﬂbegsfm he printhead; and, a
pri ret leashepe peaddiontahliohineffuid cummmp@ﬁfathewnyhee@muﬂ@# dfjagigpent
sedib®. pri nthead; wherein during use, the print engine
control |l er senses the nunber of conplete and parti al
‘rotations of the drive shaft and adjusts the operation
Op@énatihie pediastiiseadis b sheet@dth cnlgddataglisp@ed autal leayspartiof itsyarface; the
mo@{wte&Lc%&glevéaﬁ&Asgaelcgﬁunw%o&gdsmg shaf t. Optional ly a

Ice further conprising at |east one_ ink
r es érmirgiafeed pspramblyforfeediag thg et P@gglfa\?ﬁis'i’atec"é‘f% P fesst Py pagg the
prifkeag8 Ng defining an ink storage volunme; one or nore

oo o i Gl koD LA ARE PR WfILD SEET | OnS.

eac € Sectli ons oneé 1 nk outl et
f or asemfrde reedipgibe ¢odesiatagng g?éer‘fﬁlflg htignaldpflicative 9f at Jpast ogedimpension

of @19 Eheéi Qi!ﬂ&iﬁ'zinﬁmlﬁﬁﬁ @b ngnihb 0@ piikt G gthe Gﬁﬂﬂllbﬂlsﬁbﬂttﬂaﬂ n betwe e n
ce n S ec

roaits Rapsriealy 8 b SaR it B e Bt s
predéteringadposition relatpf tq thesprivtheddace; t he nmobi | e
t el ecommuni cati ons device further corrpri sing: a nedia

feed assenpbly for feedi eet = of ubstrate
OrgipBHyhemedasabspyt 12 65§th'£? ?a“fafa.f{*]Sﬂ%*sdoﬂn et I?aﬁt"?lésr? e the
mobikntle@mingicafigns dope fuathérvehyrisiognt r ol |1 ng t he printhead;

and, anbdR $4d ngenfbgrrforrf&aﬂé e, shtea Br &Y %%ﬁi)s Q geed path past the

generating a signal i1ndicative o eas one
prigihepdnsi on of the sheet, and transmitting the signal to
t he a@ihhﬁbhglﬁrb@mﬂbﬁer(f&Bﬁdi’i@ivélﬁfqntrﬂhnghhetphﬁhead tah® pri nt

a duzﬁ genfm%]t%cﬂ:}% For re%cﬁné ﬂ%’lescgge d'ga bt rg nsavvell adaflel] 1tthlas%> sgth% Eﬁnthead

sheet 1s a predet érm t1on
reI ative to the printhead. Optlonally t he madia

In S BB E@E&thb ﬁeﬁnt%@rﬁl n Wotilles 6 R8I dkddeRorblirSiRQSEd ON at
| east . par. % J ts sur ]Iaggl t hce_ nmobi | e
tel eaBB’E?ﬁﬂWr S PORY CHEY L& fNPher conpri si ng:
a battery for powering the device;
a printhead for printing onto a media substrate;
a media cartridge for storing a quantity of the media substrate; and,
a media feed path for feeding the media substrate past the printhead; wherein,

the battery is positioned between the media cartridge and the input interface.

Configuring the device so that the media cartridge is on its exterior rather than the battery, recognizes
that the user needs to replace the media cartridge more frequently than the battery.

Optionally, the device further comprises first and second body sections movable relative to each other

into an operative configuration and an inoperative configuration; wherein,
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a nmedia feed assenbly for feeding the sheet of nedia

substrate along a feed path past the printhead; a
wonrbest11e3gi ne control l er for operatively contr eCriaugoos/001080

the printhead; and, a dual sensing facility for

readi ng the coded data beforB3 as well as after, it

has past the printhead. In a further aspect the

pr es dimeilin feedpatomtepds dvin the Sirsabadp cticd ideMé ®6ona 8589 sbcBbd Vehen in
i@ RpdritRééonfigit6f ace for user control of the device; a

battery for powering the device; a printhead for

printing onto a nedia substrate; a nmedia cartridge for
Ogticoallynye medipfbedtphth ¥ satfstaiitiABy 1A wBenSbOE Lt Rt Boon@Bty seons are in the
o&%b@aoﬁ@g?%&@th for feeding the nedia substrate past

the printhead; wherein, the battery is positioned
between the nedia cartridge and the input interface.
Offtoniliygh firft@odyiectieie hisgd &hd Bdhd bJap Bl @ cartridge is

on its exterior rather than the battery, recognizes

that the user needs to replace the nedia cartridge
Opfionaly s thesfiysrdpdyl sgetibthia slidetiecohrmbtdtp Yhe sépridi bodedkedtign. t he

device further conprises first and second body
o@u%ﬁaﬁli ons no%%gl e relative to each other into an

Der at TVE RO Fetatpssiolsrizen Ssilitvfenheldingithg enedia substrate after
priagiwef | gurati on; wherein,the nedia feed path extends
fromthe first body section into the second body
o .ectlli on when in the oper ative configuration.

%8{“1 Y priythead fas apargRy 81 gogrey f95 a¥iing s medidsbsatesi al | y

| i nemsappeh@sseniblyenobvableetwadih capedteitifdVer BEML hddAS: A & uhpped
poEiB&sB&@JMM@n&ﬁﬁf\k&w ation. Optionally, the first

body section Is ingeﬂi’to the second body section.

Opt i Bieapreyassqmbly ifhelddn thyyodappeiaosifiary its neidi: dalothyt it moves to the
capi peEibeshoh BisdngersOmmdnebey, section. Optionally, the
second body section has a collection facility for

hol di ng the nedia substrate after printing.
OnBpraflvthehes} of média spsirat inemalichad dRmprigtrengine coftroN@izes @Sopfi@l sensor
to tdritné MYpARitiBREHIR s@éﬁ?ﬁt{v@{o%e é@in&%ﬁ.per assenbl y novabl e

bet ween a capped position covering the nozzles and an

uncapped position spaced fromthe nozzl es; wherein,
Optipralixthaypdile desisefmtieycompridaed dive hak h;efeecnﬁ;ga&pﬁ‘éaiag@s‘s int bifhead.

by the nedia such that it noves to the capped position
o uﬁ’g@t di sengagenent with the nedia. Optionally the

PUtFEDY thypedipstisgate iy p dest gedehy tepiling edgel eftheshebt dikpegapesifiom the drive
shagibgforedt icimrntets arld i€grojbisd pastile SHRkHeLRy 115 BPSSkunt O det er mi ne

the position of the sheet relative to the printhead.

Optionally thenobile device further conprises a drive
Opdgpalfst ther cgpper aseanbly ity erinyeitiskeeipdiertit lahleepprinmt keth it partially extends

from the mobile telecommunications device in readiness for manual collection.

Optionally the capper assembly moves out of the capped position and toward the uncapped position

upon engagement with the leading edge of the sheet.

Optionally the printhead is incorporated into a cartridge that further comprises a print media feed path
for directing the print media past the printhead in a feed direction during printing, and a drive

mechanism for driving the print media past the printhead for printing.

Optionally the printhead has an array of ink ejection nozzles and is incorporated into a cartridge that

further comprises at least one ink reservoir for supplying ink to the printhead for ejection by the nozzles,
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Optionally the nedia substrate is a sheet and the
trailing edge of the sheet disengages fromthe drive
wehefet11¢fore it is printed and i s projected paer/Ath@s5/001080
printhead by its nmonmentum Optionally the capper
assenbly lightly grips the $heet after it has been
printed so that it partially extends fromthe nobile
cadh@f e anaatt Bhedal re@RBirdifohidhg atléastioaaabsaiesisirfapire fomindi@ing a negative

hy&r?étaltl é’éés@rg in th(?;:]ﬁk ag IHI? Ilu!g%lesg 2 g a%%&glg lé;e@l%és ek d}g’ﬂ%ﬁlﬁ%rﬁ%ad when

notjpYset i on upon engagement with the | eadi ng edge of the
sheet. Optionally the printhead is incorporated into a
Op‘ﬁ@jfatl}rd H88e feRAmnfubicHRY R SR SpaimR! | Nt medi a f eed
for directing the print nedla past the prlnthead
|n a feed direction during printing, and. a
@nrec HaRngReR Ged pat 9F dirgeting i ppdia PashdiipEnthead fo atf‘f?é direction during
pripingnt head for printing. Optionally the printhead has
an array of ink ejection nozzles and is incorporated

into a cartrld further ri ses at
® i BYTR PSR PO GG LS R 5P PRE RO e
cagPEe trpainntby cappieg rlationthirsy ihdieiprigheat,had atundapred posgiorinj whieh the
prlfnﬁéaﬁ E\ABlk Eosprhtr})ﬁl %'pﬁﬂt rbia) BRS R n&ﬁ@m@éﬁﬁéﬁfp@%&l t&%ﬁﬂﬂ&hé&@laaed

I nduci ng a negative hydrostatlc pressure in

mWWﬂP%ﬂm?qﬂ?e 0%4| es, and a cappi ng nechani sm f or

cappi ng the prlnthead when not in use. Optionally a
(c)TODIi d f6rcd ©In GG OPARIEE 8dnh RS todl&\bhﬁ)er ahdlédnhigiFed G@RAHat Stolagprovided
by é%%c{ge eI nli]etdla a% %movgs reﬂ:I ver%? e f e I‘ QSI t{ag oetrlirlegg tl.rl)ercép%ter bm%h%lfc%ce
trapgfdr mecrhnrgsm (hbt)eb}eto etdeaphi cmgmwe@hfafnm@mfﬂmma‘ fromp the ceppsRasition to
the TRVABAHAIpSsitlRR bME & thAm&RRRIcIgL tRASHdel. ON 1 N whi ch the

capper is urged into a capping relationship with the

printhead, and an uncapped position in which the
Onyiprafy Hagkie Fegc%ﬁ‘ll“élc%tﬁnif{gl’li’ﬁ fuget SmPHEEpr i nt medi a,

wherein in the uncapped position the capper is
(a)d i spd p%ﬁﬁﬁ’edﬁ\f&& pzftl{ RMit-htyg 917'111’[ pthepict thedfithdat in adect @& Bon during

transfer mechani sm connected to the capper and
Prigi$f i gured such that a force provided by an edge of

the nedia as it noves felative to the feed path is
(b} r anshging@@chatisrh heludisyrpepelyovtddie bbtgeae cippmp pdsition in which the

caﬁ&?@tnédsim % ?gﬁrﬁe\%ﬁ idh apﬁﬁqth %Lth&ﬁ MHENGfcal Eﬁ}{ Sggﬁﬁh mqguch the

osition to t uncap
prip@esid s aphs tginigntoths mlnfén%dvharemea@hlﬂlﬁﬁpidw@Slfeoa;slﬁéﬁpper is displaced
awPtdnOfiéprinsheati; Mobi | € t el econmuni cati ons device further
conprising: (a) a print media feed path for directing

print nedia ast t r ead in feed |rect| n
hur (PG PRERAG: o0t SRS AP R HESHe RSP g
tmﬂﬁpﬁ%ﬁaﬁhﬂﬁﬂbh&kﬁeﬁﬁ@@mﬁ&mtapplng position in which

the capper is urged into a capping relationship with

Opttlonallf {klll nt A esasle(:jm ag % & 1ve ﬁ %R]Pg ed!?a eﬁ% tgén%ﬂt s'url?acg\%i' ﬁépdu;gQ%ledla

print on
Sm%hér@Wﬂaﬁﬁdpﬁbawhcapped p03|t|on the capper is
di spl aced

a media guide adjacent the drive shaft for biasing the media substrate against the media

engagement surface.

Optionally a mobile telecommunications device 1 further comprising:

a drive shaft for feeding the sheet of media substrate past the printhead; wherein during use,
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away fromthe printhead; (c) a |ocking nechanism

configured to hold the capper in the uncapped position
wanvislig3ser a trailing edge of the nedia is cPeatAt2605/001080

the printhead. Optionally the drive assenbly has a

drive shaft with a nedi a entfagenent surface for

feeding a nedia substrate along a feed path; and, a

nmedit® sBdi @lsengagéjs 268 i diieehattibbfue cadyadibn 6fdts pititiagsusighdt e trailing

j [ surface.

cof P hEE POl S AR ol AR B, RRRAE e )

further conprising: a drive shaft for feeding the
opﬁgiﬁgtthggrmmb@npsg@strate past the printhead; wherein

duri n t he sheet sengages fromthe drive shaft

bef &P ac¥8ﬁ‘l§’lzzé?3|f‘5ﬁ]eg?l s printing such that the

traiphntrdgtaedgl@yﬁﬁpmhémsﬂlewzlpwdﬁe@ﬁéa%a@t t he printhead

by nmonentumto conplete its printing. Optionally the
apH&tisQ&s&%&%F&cgl?%Jeﬁfﬁl the t§£t i?t}fné)lgeac!?)ﬁ ﬁ ggﬁrﬁbﬁﬁl@ tdieolter.

I nk; prin ta circu ry or providing the nozzl es

with print data; and, a photosensor for optically
Optiengy asmabie neh@npxuhipﬂtion;alﬁ\éceﬁrr@mcanm@iason operated by a
a dFl{}é s f@ﬁ&'dfﬁg thE LIPS subsERS haor iR prithédd BRI drie system to rotate the

t el ecopmmyni cations device further conprising: a drive
driyq 54 WREFf eedi ng t he sheet of media substrate past

t he tigrdrind dpeadrotteslthadile roller by fistieom t o rotate the drive

shaft; wherein, the drive systemrotates the drive’

roIIer by frlctlon Optionally a nobile
Onignalapebilniclecoryypeations\Jpvies TiriaericAmRiSBEnpr i si ng: a medi a

f eed na8is GBEDAsyendbforffeeidg hgmédiepastidipantipadt t he

print nﬁ%g%me%{xﬁrg 1éllltfor%}?e%:i egyc%gtm&lﬁlg Iﬂ‘leEI[mtﬁeQ& alep eratively

COI‘ltalp osition sensor for
pr ovipgiitieg sqnmas fog pwowfim@ﬁhg Priveengtyn eoEpLicpyitg sighal indisaty of the
pohﬁlﬁl'ogtﬂ& hddE sQlfstrit@ﬁlaﬁ@S(b thé privthedd; .‘Iuﬂﬂ:hd’fe dia su bSt rate

Egln t eld:?rlxpet eglgoube c]p?tré)ﬁg crctluagek %h?]ylgngl tEQ r1vé hg ppgedo of emteﬁngl'bstrgte
relgjye @dhegfinthdad andmdjings thadpeptiontobthe mnﬁmdv@retp@mte Fvefam’ﬂiomnh@a@eed

and adjusts the operati on of the printhead in response

to variations in the sp tionally a nobile
Oﬂtlé‘}ag%%?ﬁﬂ}ﬁfel’fwa“ﬁ‘é\ﬂe‘e“é’ (%) ARG “E&nprising: a drive

shafatdnfrmhafﬁhmhdmgﬂtelmdwrmma moiatbe¢adidné pri nt head; and, a
pr I rlﬁtré o dﬁl% V\%rﬁgloi;e@dhvél?&on@cﬁlﬂfg%'pﬁﬁhe\éd %Q’Elﬁ Qﬁrtng HQ
thegrlntnea erein

—->

duri ng. use h nt en
contthegtripiepeiaseuoliorsprges s pyater ﬁﬁOIElﬁ%?ﬂéP@“% Ff’éa’“ﬁ%fr“f figgrive shat

and ju3ds th0 BiSeraibn dfiAR pliithed @inSdpdnte taniativlf id e anduhevelipity cthie diive
q{ the printhead in response to variations in the
angular velocity of the drive

Optionally a mobile telecommunications device further comprising at least one ink reservoir, the at least
one reservoir comprising:

a housing defining an ink storage volume;

one or more baffles dividing the ink storage volume into sections, each of the sections having at
least one ink outlet for sealed connection to the printhead; and,

at least one conduit establishing fluid communication between the ink outlets of adjacent

sections.

Optionally the media substrate is a sheet with coded data disposed on at least part of its surface; the

mobile telecommunications device further comprising:
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shaft. Optionally a nobile tel ecommuni cations device
further conprising at |east one ink reservoir, the at
woOeest11¢838 reservoir conprising: a housing def PaT/Ag2603/001080
i nk storage volune; one or nore baffles dividing the
i nk storage vol une into sectf ons, each of the sections
having at |east one ink outlet for seal ed connection
t 0 thRdipfebddsReBK for Badng tBd shtep biStiedia Bubsteateruthiig & feed path past the
i e%g, ﬁ@bl ishing fluid communi cati on between the ink
PISUE et s of adj acent sections. Optionally the nedia
s ub 8 prin ergire Sondrokigh e ppeyfively cOBHEES élﬁP%nﬂ@fF‘g p¥sed on at

| eagkentRkdr re@(ﬁmg tﬁegcogédrdﬁtﬁlﬁlﬂ geﬁel‘h@ngw)gnﬁl%dlcatwe of at least one dimension

el eco ni catl furt her ng: a nedi a
°ft%‘eesé‘86t -JESERBTS ?S‘ g] ?‘15"“5 HE S R te“?l%g? i 8t a substrate
al oftig peintferging cperblier pasthe fignel tp mitiate H@adntmawmnlﬂmsheehgatne

pregé?&]ﬁﬂhgddogﬂonrgﬁtwggq}geq:)trlhﬁ{&hy control ling the printhead;
and, a sensor for reading the coded data and
generating a signal indicative of at |east one

OpfidnamBiBd idia@ibstdeis Sihee tvith edell datadlispaved dniatigpst fae ofiis guriake; the

mo&ﬂ%l%oﬁnﬂﬁmc%p(g]% F'Qflcg Rlﬁ{l& chnh)egmg such that, the print

SI nal to initiate the
pri mnieﬁg fmwn@h@rﬁq@@& thg %16%9 naedigsdbgeateclang m Eed R3PRY e n
prifi@dadlt | Ve to t he prl nt head. Qotl onally the nedia
Fgg%:plrnb grrg%me C?Il 0 er ?OI‘ apefatlveli] C%otﬂ qﬁp{lntﬁjeaé QIICF ed on at
a dprag ben g fanil ity @amdmgﬁlededﬁd dasa Ifefore; pryell @oafien: it 83spest theypipghgda
feed assenbly for feeding the sheet of nedia substrate
aI on&oq? feed path past the printhead; a print engine
$%er for operatively controlling the printhead;
Mcﬁfmdewae Sitherl ussdERinnte fheest fmobife dewice”riatekidadyio téver atlaiehdats that by
defglﬂi.toﬂ rEtg Brpz{ [%rta O%J sLuré%ud’l’l E %atteljyt ADRI P B@lﬁdlﬁghﬁe mobile

pri ad. T Mobi | e devi ce; Wen_ used
telmmléwaﬂqnh%evm?eé%eé ab% BIPOPlée %@%S@é‘udﬁ deviess push g ers» non
teldzOdBiinioaidns-El@aMbd I s tafteHandahye 1@ frabld gameypes. Mpbidadedices” implicitly
mcRag [lg téblle teﬁ)e(c): %rrﬁuni‘céql(l)l; ch 1§ lg,C nnlg§ ’th"e'1 cctﬁ%rge%r char tﬂ@éolate S

i'nel u Th b T'eT écomruni cat i ons devi ce i ned

above, nDblle devi ces i nclude devi ces such as caneras,

MBRE el @hBEMAINHRI163de! WhYS uRa 8&tie dhedPRAS “@iobllehadehiglications device”
is "O or tglégve‘g@g%?]f %fl d%\gfe eﬂ&a%%%ﬂe vou%e\){ e(o: ealsl(.BO an%}%r cl'la,%a trans¥r113s1on and/or

nrcation evi ces
rectmlen chnigd mbilejtdecohmanicafignp davicksdnaudeit ext .  Mobi | e
t §| WJH& @G %Bﬂe?)ﬂélesd(@éﬁb&ﬁes) Wllﬁ %eﬂél%ﬁglalrbﬁ(‘i ﬁ’teﬂlatlo‘hﬁ Qersions,

phrase "nobil e tel econmuni cati ons devi ce i s intended
to et Oh‘POF theygpoepogte defa anamaisyion.gppaiiss 28d v oj ce, vi deo,
audirp A8 BdérpdratEl glivieldst @RS BhBGIi@RonPAEIOK such as GPRS/EDGE of all

generational and international versions.

,_.

M-Print: The assignee’s internal reference for a mobile printer, typically incorporated in a mobile device
or a mobile telecommunications device. Throughout the specification, any reference made to the M-
Print printer is intended to broadly include the printing mechanism as well as the embedded software

which controls the printer, and the reading mechanism(s) for the media coding.

M-Print mobile telecommunications device: a mobile telecommunications device incorporating a

Memjet printer.

Netpage mobile telecommunications device: a mobile telecommunications device incorporating a
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reception. Typical nobile tel ecommunications devices

i nclude: GSM and 3G nobil e phones (cel |l phones) of al
wqgenmsria®izsnal and i nternational versions, whet RET/ADR005/001080

not they incorporate data transm ssion capabilities;

and PDAs incorporating wré&less data conmuni cati on

prot ocol s such as GPRS/ EDGE of all generational and
Netpdeeénaladd Mddét pM@Erahdista Nefphdepoitibr.  The assi gnee' s

internal reference for a nobile printer, typically

incorporated in a nobile device or a nobile
Throughewt thereesifiesipi. the $lapkesidebthe mockiven fpfrrsied tooprinted on by the M-Print
prlﬁtE}QHefefré‘d&& hsQb frodf el BheiRING® ofBEkGediveh, twhieh Mgt Bie-printed or blank,

intended to broadly include the printing
‘S%%€%%%F§WI &sif&1 1 as the enbedded software which

controls the printer, and the readi ng nechani sn(s) for
Thfo'ﬂ&oﬁ[%' sﬁecfﬁ%’oﬁ‘ the dMieEJldanf mwmldnﬁpéaﬁele&@%@oﬁ AlrdcBRS;s referred

device; a npbile tel econnunlcatlo
to g e PSSR ORaTA (YPEF o RESBRLD 3 e cimension.
t el ecommuni cati ons device: a nobile tel ecommuni cati ons

Fu%é’#o?e wh&]?c\@g BQC{IL% I'S H&eaﬁ&ﬁéf%ﬁ £ as Qpa"f"(p t%uﬁ{%mnﬁgrs@@;d tflgt s is not

ol nter rou
megw Eiply erarhﬂtgﬁpecrﬁﬁ ébOB'l the fenspcgen ‘8%16101’*?@ %‘aﬁ Reaie @pcFaipble
mateﬂalb&luﬂihg ﬁﬁpaﬁplfﬂ;ﬁc Bgtal, Fless M-dE’lS b tLiKatvis¢) t«n@freiblﬁncéﬁf) ek eedihaving
been re-%mted eRher wﬁh:ﬁraé)gm;r Q%mﬁ SLdi® éogﬁ%? elf, %g) oaqgtg mpWaﬁi@ular
pnbtae Iprosqsmr everrmmmgh@m Thp erarshp;é erdfor @@riﬂq @ﬁmg taR e ¢itpRisA 8 eyrin the
caf@fby by QuiiBdmexs par al I el to the transport direction is
¥erred to as the |ongitudinal dinension. The
orthogonal dimension is referred to as the latera
BRIERTRESIRGPTION OFt TRE/DRAYVEINGRher e t he .nedium i s hereafter
Préf&ﬁeg E}ﬁlﬁ)quﬂeﬁ)rs 8SheAnveitof w111 Jow%@@s@rféech@ waj g@e&ﬂp@&ﬁlyﬁ Witk reference

his is not neant to_ inply anything specific about the
w@%ﬁ§?ﬂﬁ@?ﬁ&ﬁmﬂﬁsﬂﬁgm@ard It may be nade of any
suitable material including paper, plastic, netal,

%JL ASPa s%g %aﬁc reﬁg'gs'entérdok Srﬁddulwergcﬁ&ﬁﬁ & gﬁlﬁéln{ogﬂetdﬂgnec ar ﬂ

een p ICS Oor Wt
Flguﬁee? 1ﬁ§@hegla§(br@preﬁgnt@t{og @q’ the quglarﬁlafraqﬁ}étaxﬁ@ éenﬁqx"!ﬁ:loyﬂed)hone
Figued ik £§éhﬁfat1@6}br%ﬁtﬁ@n pir tﬁhﬁﬁﬂﬁlaﬂﬁter&iﬁ&rﬂm B piiféritaaGend@moB#e. phone;

F1%Tugee % gre de 1]63 scﬁlema{lc rali)rfsermtlgn (?Ttle t%e%gcﬁgeéﬁb Eﬂtgr BE%%%?%'P?‘&%¥ Fig.

3;OF THE DRAMYNGS Preferred enbodi nents of the invention

Flé‘Mrel 9is DAVYe @&aﬂ@@&ﬁeﬁﬂaﬁ@ﬂpr@s\ént%@ﬂ offe aﬁ%@d@ﬁ%e@vlﬁﬁltﬁérmowlet fRone module
reference to the acconpanyi ng draw ngs, in which:

0 E@jﬁre 1 is a schematic representation of the nodul ar

Figuret 655 @nbre detailedischenpti¢ mpreserttaioin of e aphitasre vidhigiregrifer nepdale of Fig.

4schematic representation of the nodul ar interaction in

a tag sensor/ nobil e phone; gure 3 1s a schematic

F I%Uedrle%@WF éftt%ﬂs‘h“é‘ima{‘ﬁréprﬁ%ﬁro’é? herfrcbiiegtete vy inthe tag sensor module of

m@n;nterltag sensor/ nmobi |l e phone; Figure 4 is a nore

Fi duxe' ! i 3 Sfennfi (b & teﬁtg:lo GRLSR &l gﬂeivatﬂin%ftagtdg&déqn%mg Bk h8ead of
G f B DRk SRASR AL

one O

the tag sensor module of Fig. 4;

Figure 9 is an exploded perspective view of a ‘candy bar’ type mobile phone embodiment of the present
invention;

Figure 10 is a partially cut away front and bottom perspective of the embodiment shown in Fig. 9;
Figure 11 is a partially cut away rear and bottom perspective of the embodiment shown in Fig. 9;

Figure 12 is a front elevation of the embodiment shown in Fig. 9 with a card being fed into its media

entry slot;
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3; Figure 5is a nore detailed schematic
representation of the architecture within the nobile
wohawsaiys8ul e of Fig. 4; Figure 6 is a nore derariaadoos/ 001080
schematic representation of the architecture within
the printer nodule of Fig. 8 Figure 7 is a nore
detail ed schematic representation of the architecture
Flgﬂd'etlmsrdc%ﬁ@e&iwlﬁﬁﬁl&ﬂﬁlo@ﬁwhﬂ &fFigFiy. 4; Figure 8 is a

{ { hi
FlgPrggf i5a 8185 es?c? g?S)rfet e? allonO 1Sng AI—An é}t% éggfm L e ctclrld rer%ergm%gom ihEmedia

eXIWdIdgﬂﬂeeImfoﬂthgne 4; Figure 9 is an expl oded perspective
Flgwﬁ@wsrﬁtvs A M-PAR &Y Ak with g@@r Aot fhd @htgm eec&pae diif®hteryOf

resent i n\C/lentl on;, ure 10 is a partially cut
outerRas SP?WOP%W BIBfGFB?ﬂtb’gsrspect i ve of the embodi ment
Figata dGwhowsanf-grint Aip phong witke fidell parsr @riyidge witlatefil sl and rewmyeble print

Jégggrygdgg%gsottom perspective of the enbodi rrent shown in
ure 12 is a front elevation of th

Fi 6&@:‘?@%"@1‘3%&% Hp phoge, wah eeshslof ioyiyt rB‘-‘éPt?Fé" > FEHmRh g
outpiit SnediRfl kiRwe Mlobfing| ot ; Fi gure 13 is a cross section view
t aken al or;\g\#l ne A-A of Fig. 12; Figure 14 is a cross
Figgred $ phoyys 47 MrRrint Aipahons Méh garey %@1@&6 mdgptpytTegeptaply, Withipapet qyeridee
outerdodl, seFmIigbRPaddicRred bbtion®di a exit slot of the nobile
phone; Figure 15 shows an MPrint flip phone with

Figgrggsgho%éf Vi bﬂ&\%ﬁﬁ&e Qsth Pe%végﬁ%ﬁﬁ og g r Ml pattery

n open an oSl tl ns Fi gure
Figlu@ 26 El@\gSarﬁﬂl-PMt Blide Phoné Witppaplr@mreidyd dnb oiftpux @ckppéag evith battery
fill .slot, and renpvable print and
Omfi’gioft’es y‘%car i éé’%edp&mgure 17 is a top view of MPrint

F1gfmle|2@ ispBEH VléN dr M-BGE QS pivhd) trith QoK W oufpBIGEPHtAL, Rith input and
ut put nmedi um shown in outline; Figure

ut and. .o
O“‘R‘%fn%‘%\g" MAFEPF nt f1ip phone with paper cartridge
Fighfi QP G0N W d griRhs Car LT dge out er most

FisgR gy PR ARG BB T PEBAsr et orf MePeC el S 2"
Fl%%yﬁ ! aqg@ﬁa‘uc lr:épg%gtu%%f 2 &g&ﬁ nfdle Mogé‘rdtl% oﬁJIdPg@ ph g ne

paper cartridge and output receptacle, Wi t
battery outernost, shown in open and ¢lo ed posi ti ons;

Figayedly) fs@ S@*"Tat}céep%fseﬂ@ i (Freneds o aerpiop ﬁf Ma5C4e phone,
Figiie2h isadepasspestive bf thacrallitagsginbly eclepaikes divetistemnput  and
Fngu%t29 k’lsta bla@oq‘i ﬂéﬁbe%ﬁ\%‘%‘mé aad‘-l)égsﬁehlgﬁ and piezoelectric drive system;

Figure 28 is a bottom perspective of the print cartridge installed in the cradle assembly;

Figure 29 is a bottom perspective of the print cartridge removed from the cradle assembly;
Figure 30 is a perspective view of a print cartridge for an M-Print device;

Figure 31 is an exploded perspective of the print cartridge shown in Fig. 30;

Figure 32 is a circuit diagram of a fusible link on the printhead IC;

Figure 33 is a circuit diagram of a single fuse cell;

Figure 34 is a schematic overview of the printhead IC and its connection to MoPEC;

Figure 35 is a schematic representation showing the relationship between nozzle columns and dot shift
registers in the CMOS blocks of Fig. 34;

Figure 36 shows a more detailed schematic showing a unit cell and its relationship to the nozzle
columns and dot shift registers of Fig. 35;

Figure 37 shows a circuit diagram showing logic for a single printhead nozzle;

Figure 38 is a schematic representation of the physical positioning of the odd and even nozzle rows;
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Figure 22 shows a sinplifiedUWML di agram of a page

el ement; Figure 23 is a schematic representation of
woheoshiasdsar e conponents of a MoPEC devi ce; Fi garau2405/001080

is a schematic representation of a second node of

operation of MoPEC, Figure 28 is a schematic

representation of a first node of operation of MPEC,
Figiray 39 sho®6a sckenmtid @@s-peticg e ithvyagodn itkhbarghreneflagingls bubhib Foyming

tymgzzwmgghb%%a m%rab&fheaeéﬁéle%{&t Figure 27 is a bottom
per spective e cradle assenbly and pi ezoel ectric

F‘Wﬁ‘\?éh‘g‘?%é’ﬁh{blww%‘@q@e%{ Figot® om per spective of the
Figafd 41tshoda filrthérdgisbld gi@itawittaihd tozAldd Figr@d| e assenbl y;

i . b t
Flé&egﬁrsl?ogé gw Irf%[r?%{?g O} tFeo eggc%? H]E 81%? h’{?ﬁ{ %e ggzzlg ﬁ@: i é n g ur e 3 O
Figuge 43 shpwys hsdetadhipent of thapicsted ik grep #nd ﬂ@ﬁ?ltapiie @bjee ubple fythe nozzle of

F@/BPH nt deV| ce Figure 31 is an expl oded perspective

Fl%lre 4t4 1sCa LPD fSpetW I‘ L 6€eq(glg?%g1\l\@lllsem 1 of %e glﬁl(l% ﬁ‘gld% urltﬁ{hgérg g

asfe@ly;Fi gure 33 |s a circuit diagramof a single fuse

Fig&d 455is aﬁht&‘dlrc?osg’s@ctiﬁ oBheSHREIR deCin RMET iNtb B cRfle SsB&nbly;
Fl%g %hea IC and its connection to ({\/bPEC Fi ure 35 s

Ao LSt TR L SHE4eR @orioe B¢ Pyt gnd capping
of thepswel@nad;nozzl e col ums and dot shift registers in the

gﬁ%@ %ﬁfﬁ% n%‘?ﬁ S%“glﬁgwﬁg@g%ﬁn% ?xe H.f? %frlﬁ%ﬁc%ted by the dotted

ling @ Fig P¥hship to the nozzle colums and dot shift

Flgu&giﬂ 3¢ Biiilapectionq) v1e\3 With thi Q)bl{'nfg nkéhabifid Yated t€thé Btked position;

F1%Lr u%&gsr%grrl]é) \\/%wn(% ﬁgﬂtc ge w1th?1|§;2rg | %?ﬁ%ar Ieélﬁrtlgo Q) %ei%l g%ﬁﬂ €
WBM“‘}%@M@ S@ﬁiomgf t@fpﬂth?eftf@é‘ﬂthfalﬂ@ ‘e efFindd4l e rows;
Fi gures 39 shows a schematic cross-sectional view

Figuby 04 paitial enfaige Citapave 0Dbne dndthd linErafiitRblveh thotapiend teY@Ped
nozzle with a bubbl e nucl eati ng about heater el enent;

POEYYure 40 shows the bubble growing in the nozzle of

F 1@@960 igpartig] eglarzed perspeciyrfiene foud theywint daxiivisk witlthoeaper ivtitehrngapped
o§1hc§1 nozzl e of F| g. 39; Figure 42 shows the formation

B L U e e

Flgmachztlshsﬂctcb Idilaapm ef ap M-Bringsylter hhtaisds medineittnegazdteciak ardidgga tracks;

Jagskﬁp%ﬁ%ulaﬁtcﬁ’a Vf&%ﬁﬁt%é{ Enc5AWi Ng the
Fl%lf%gltucma I nsertion print cartridge into the

% bRk diaggiy of s NjoREE WAtBthie§l°%\‘ Ppddainpuiser oss secti on
Fl@lfe a hs& Hidck Bibgraa bitthid o ti@all efge@lbtb@d andHage sbkvee@Fabid ko the M-Print
JAESS , Figures 46 to 55 are |ateral cross sections

rou h the print cartridge show ng the decappi ng and
Fi @mﬁg pq@lqgk dipgyam ﬁﬁ'al MqPEE gt uses media with a pilot sequence in the data track to

generate a page sync signal;

Figure 67 is a schematic representation of the position of the encoders along media feed path;
Figure 68 shows the ‘back-side’ of a card with a self clocking data track;

Figure 69 is‘ a block diagram of the decoder for a self clocking data track;

Figure 70 is a block diagram of the phase lock loop synchronization of the dual clock track sensors;
Figure 71 shows the dual phase lock loop signals at different phases of the media feed;

Figure 72 is a block diagram of the Kip encoding layers;

Figure 73 is a schematic representation of the Kip frame structure;

Figure 74 is a schematic representation of an encoded frame with explicit clocking;

Figure 75 is a schematic representation of an encoded frame with implicit clocking;
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Figure 56 is an enlarged partial sectional view of the

end of the print cartridge indicated by the dotted
woOios/11963Fi g. 58B; Figure 57 is a sinmlar sectPOmAU2005/001080

view with the | ocking nechanismrotated to the | ocked

position; Figure 58A is an Zhd view of the print

cartridge with a card partially along the feed path;
Fidulegt Emw5ﬁ§ cbcﬁlg&lam g sbatéélsl tRihre Si@allpRvodbts Wwhie; pri nt

£ 59 is a
Fie Ry et Rt (0s Bk plp e P Bime SUAMES, 99 1S
Figuw/78 shiowteée doitat sholsamd taprsdundingy symbolci g 8dedpi9§>iml°11 engeword layout;
Flgﬁfegy EfowbHe inf%rlé%vﬁ@@;fttﬁeﬂlata SMvalk 68k Red-sPdthicyRwals; one end

rint cartridge with the ca e _unc d
Flgﬁ{f‘i§9 Bloypite aepiyae o toe BRSSO ﬁ@%ﬁ%ﬁe%éﬁﬁ%‘m&ﬂgﬁeﬁ &5
Figule&¢ khows tlestrugiire bhusingla Neltpegetdg; separ at e cl ock and dat a
Flgﬁlfe%ggtﬁ)ws@ag‘w(ﬁnﬁgadj eI@S}JR'}bQIE‘k di agram of an M Print

temt uses |a wth separate clock and data
Fl&"?"'éé Rhows fh giyptere gip Si'ngleéy‘%lﬁolfb‘@?“ﬁl\@&’a%‘ﬁt?geU| t di agram f or
Figit 80 BtolwE b or@dng ofatie bith-iviin #e @Aabd»ls a bl ock di agram of
PEC data inputs; Figure 65 is
Flgélre%Fl\ﬁ% %smageﬂ}%ta%‘?ag%ﬁ%lfe naI edge detector and page
Fl@yﬁés@é’ﬁe@aﬁwoff@mtﬁgﬁe M Prl nt systemof Fig. 62;

FiduteQH kiR wh e ta8 gl@uﬂ@ bepekedthi a’iﬁﬁtﬁﬁdu@fﬂe gatBPEC t hat uses
uence in
F1%ug%é E\gfv%’}hgcorgg%gusgl& t?egn ﬁaglgroul?_si eac nglg’o/ur dlrfflérer?t%agﬁ%n

Figugp$p se acltston ovﬁmeVh@f a@b@aaelenﬁbleé) fnoltlh ehQélﬁ vithdeths braﬂldeﬁ@etpage
ia feed path; Figure 68 shows the "back-side' of a
card with a_self_ clockin ta tr ure 69 js a
ETOSLRIT B AB ORE SO Bl iR aeuP s B e
stytus axcikhe Neipggsrs@ve,0 i s a bl ock di agram of the phase | ock
Flégpe% 15%%5%&% biza%e éele ggbletd %bl%%ﬁe %fﬂ ﬁlg retaxrlﬁ&lklu%@&%ggds

hase nal s af
Fl@ref%z @rwwlﬁh\@rg@g)eréﬂecw af th%RilP%? Sb%@dn Fl&.%, M’i‘ﬂéth? etpage glicker
pmﬁw@@&m&magran1of the Kip encoding |ayers; Figure 73 is
F1$Ie§)g iSas Elemclevele SRS El?&u o m%LOhEhlI'Le t%rﬁed cEra?te aﬁt ructure,

are resen n" encoded

Flgureeﬁ%es awmphﬁ@ﬁmunté}agrare Pﬁbwq@@medﬁ ingpat wospornf gnalpseccimdigil | ¢
cohveidresentati on of an encoded frame with inplicit

cl ocking; Figure 76 shows Kip codi ng marks and spaces

that are nomnally two dots wide;, Figure 77 is a
DESANETEDESCRIRIPOE OF AHEPREFERNED EMB@XMENTEd Ki p frane

structure; Figure 78 shows the data synbols and the

redundancy synbols of the Reed- Sol onon codeword
M@WJE%EFOW@%@OWW\%’E%W interl eaving of the data

synbol s of the Reed- Sol onon codewords; Figure 80 shows

. nt. e i El?]l 16 hol:
W‘éi[eggtgé_ %%r %A#gﬁ%%ng%gg\%? {5 2l Jt;%@%@ B'Hlﬁl}{g ﬁ)f&ﬁ@&'h@, c%y otnpgr the other of
these features is provided in other embodiments.

One such embodiment is shown in Fig. 1, in which a mobile telecommunications device in the form of a
mobile phone 1 (also known as a “cellphone”) includes a mobile phone module 2 and a printer module
4, The mobile phone module is configured to send and receive voice and data via a telecommunications
network (not shown) in a conventional manner known to those skilled in the art. The printer module 4 is
configured to print a page 6. Depending upon the particular implementation, the printer module 4 can

be configured to print the page 6 in color or monochrome.
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Figure 8 1 shows the structure of a single Netpage
tag; Figure 82 shows an array of nine adjacent
weoepnisaliss3sFi gure 83 shows the structure of a sPaTIA®2005/001080
synbol within a Netpage tag;, Figure 84 shows the
ordering of the bits within2khe synbol; Figure 85
shows a single Netpage tag with every bit set; Figure
Thé&@obslk ewsonmmaglogsrdw& oaff usk ayrof 4 agisty ofkinguir @eBithgszams, stches
nwﬁd [ tern;
gll}?«{aog)gfanﬁ S %(ﬁéjmc) éﬁ%dg ﬁ%l ?@Ogaath?lé@% of tag
groups, each vvlth four different tag types; Figure 89

In th@pr&@rréﬂreﬁlhécﬁl%f (déstrkbe@iv @foel detail B&flov@, tMerWla eadpreed with tags

oo et B R 2Pt B plF o0 9 & SRV ERBRR A u oo
empridiprepis,fetpege tegs ara prinidzy tho etinvgs eredulhentosthsagess e withte othor
infQRERAIPRL Yialhe pl%tauslsg Sler k1S sincRRILRNACE bie toQfindvisible

age enabl hon t he rear noul di ng
mf?r@ﬁg’\‘}é’ausu}glaﬁﬂ’i%ére th§rsé’('?s?5tt‘ Y’:B”Slglﬁr‘ngr ged perspective
of the phone shown in Fig. 9 1 with the Netpage
T%fo&lfd%gn Ritlch *maéh% i %e%saumecgn inThd ugeﬁdga?staréd P EHSHIE Fone 1

iter monolithic mtearate
m@v%wbqneboah epd amoglﬂ?eét C@n qr dexiand fropgesirecpixefl Vi thedplpqommunications
netdbnﬁ of BiR abthérfievideanyraaeuidcig tesafiso suchn@hanah By éited

i.tal.co rt.er .
o b PR PR SRR S PRt
the@mm ifEygesAHn fhe preferyed T, the mpiils GP%WP@W“EY&@%M ket pesic editing
caﬂé@ﬁtﬁ@ Q)%nﬁﬂ%r@fnh? kg f)ﬂ«hﬁ&iﬁdn‘bﬁ Rkilok Yther (i}ﬂigy d#N6 the baptubtd image
t her. of these features is provided in other
bl BEUiPRent s. One such enbodi ment is shown in Fig. 1,
in which a nobile tel ecommuni cations device in the

Thé % @gupafno@anﬁ"aﬁyralu@n FRRDBntdr nloBlSPis lasg@md ﬁﬁmo?e defa® bR RL cdntext
des a phone nodule 2 a gmt#lnter nodul e

OfYP“O“FI’iﬁ@?eSrﬂ;BﬁOPIE’ t?ﬁ‘f?&‘ﬁ%“"l‘?ﬁt&ﬂﬂld%“‘ieéha&’BWO&fraé’ ¥dsend and
recei ve voice and data via a tel econmuni cations

Fi n%%l\ggg %ﬂﬁtlgl%}%}nbédﬂﬁ) \ﬁ‘ﬂ# h’lgblg te(fe% Echt%géhevﬁ@ 1ch§1ﬁ?\éﬂertng)dule 4

I"ed printer , ]
is candieerlj agth p Netpaee tap panior maduk?égiem@.lde@e% AgiPreg HH%%S qnpfles interaction
betﬁfaernttﬂeﬁﬁﬂbﬂer phbs#al aﬂcmsagatd ifMiding Netp@E t#84. EMhe Eﬁhﬁgﬂrﬁioﬂanﬁ aperdnien of
the%ﬁ) o%e omFeId m.t?.%loggng onletl 1sede crall% mmore de?atcﬂlbol though not shown, the

e ECoMMUNI cati ons devite can
motléee)hemp)l Voml‘&tpmmélﬂﬁyf‘@ﬁmklnwamiér ating systenms, such
as Synbian (with U Q and Series 60 GU s), Wndovvs

,l\/bgligle,Pln}f(‘?S, nd Lin In. the edgﬁgﬂ‘o

Fige Jhops 3 BRRe PG TEBES ppth BB d@%“e ang p ek 88 Feof Bodule .
Aspiitl thp embrid@antwif Fib. 2 thgprinter module 4 can be configured to print tagged or untagged
pages. As shown in Fig. 3, where tagged pages 10 are produced (and irrespective of whether the tags

were pre-printed or printed by the printer module 4), the Netpage tag sensor module 8 can be used to

interact with the resultant printed media.

A more detailed architectural view of the mobile phone 1 of Fig. 3 is shown in Fig. 4, in which features
corresponding to those shown in Fig. 3 are indicated with the same reference numerals. It will be
appreciated that Fig. 4 deals only with communication between various electronic components in the
mobile telecommunications device and omits mechanical features. These are described in more detail

below.

The Netpage tag sensor module 8 includes a monolithically integrated Netpage image sensor and
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and the printer nodule 4 prints visible information

onto the page 6 in registration with the tags. In
wothweriiesbodi ments, Netpage tags are printed bpCcria@2005/001080

printer nodule onto the page 6 along with the other

informati on. The tags can b22printed using either the

sane visible ink as used to print visible information,

prdbssdd 33 m& c@furds %zfg@ RLnQFeciB 8 glgrﬁmm e&fdﬁth@ bkipéh i Im VIhS bmaet
lnter

f

sl el QAP bl bgr T B P 6 AR e i e
sw@xﬂdmmdmwgmpmunabmmkmamumappmmﬂﬂwgntddhmawmmmfmsMhmdm@D16
1nkﬁﬁﬂ@ﬁn&ﬁ%ﬁﬁE&ﬂg%&éd&&%ﬂ%%%&%@@“unlCatlons net wor k or

from anot her device via a conmuni cati on nmechani sm such

as Bluetooth(tn) or infrared transmssion. If the
Thertdagd senspdeddigrodessontel ouiges pracessedey iafortiatien tp p Natbee poisickudrieer 48 that

) SARIHHE RilcdoiRIRS e

B0 3t O Poh Sl AR GARINS RS org B
P“P@&§@mb§®ﬂ€ editing capabilities to enable cropping,

fllterlng or addition of text or other inmage data to

Ou; I%'cato %ep%mg:r 1es(genit ?e %gr%foggrng Eylstglgl 35]% a p;r g’r d?lverxlfzb lll;bcﬁl ses it on to
a Ma¥EE chip24i TIhe b@PEﬁ\PthPTQ@%GSé@WP‘EWO &?flef#%lfiqt éﬂlﬁsfo{ Symé‘sfo @fe

| prlﬂfﬁ&ﬂ b ad RLBEQAAMAE §adil voBw M NMSPEERED 24 ﬂ%@éd@ﬂés&ts%nﬁ from a

et e

mediairgnspmi30t ed,  and a Net page tag sensor nodule 8 is
i ncl uded. The hbtpage nodul e 8 enabl es interaction
bet ween the nob hone 1 and a page 10.inc
o LB N A GO GH S Oy P o0 V1 T ol o
thejeihtp@ge pointer in a nobile phone 1 is described in
nore detail below Although not shown, the nobile
phone 1 with Net page nodul e 8 can incl ude a camera.
Mqgig TEZFCOERECATIONDBIVIE MivgHe 1 t hat incl udes both a
printer nodule 4 and a hbtpage tag sensor nDduIe 8. As

W.th the odi me 4
Fig SOV BRT P pUEo s gt el bl e DRRH ks van
thodsdirsktywslatédrio Finging @d Nelhage tag scagjepek sradpadand Gelhknowp fodkbacio the
art( ﬁa&ndn{grugénﬁecsﬁgécm 1 le AR ARE th Jaamte e WahEmRib& oPihé Mbehed

|nte rinter mpdul e 4 the Netpage tag
coap d%ﬂ%e%as BYHOfgR G UeE HEHALLM St with the
resul t ant prlnted media. A nore detailed architectura
Opﬁllaﬁalﬂ o‘? \%An'] co ?lm &'tlj)rpoe%&nﬁale 1110191fe pl"l:dngmocﬁllelﬁoﬁmwﬂs 15 Ebngéﬂgd bya
feat ures corresponding to those shown in
mofajlqphony Cafl’“é’u"rrﬁ@h BrsceppopsisiclAe same ref erence nuneral s.
% ihdblic RBo BdNRIR 6 33 1@ &irk1ba bonfrivgicatidn @&tad SotiB te}ecomniuications
connﬁgliation bet ween vari ous el ectroni c conponents in
t he IT9811 e t el ecommuni cations device and onits
e  haograpahenforyal dirr eoring Progse cadedordeeation low the iabilyphae controller 36;
det %@&% ty 4gl@c§stt§l%1graa9 fiol 4 £SEARALy RO Sk Bt @ Sution.

a nono I nt egr at ed_Net page 1 nage’ sensor
andpHeeies opn &szen%ﬁowéﬁmﬂbé@hpwgwoa%{ﬁ el orhathgpefpaiies 40
a Siagne mdye nibcapcﬁamlﬁmé pa&Wgé ﬁhlhildh of theeongtalRt;act swi t ch

14 is ¢ % % to _determ ne when
t F] e kﬁ}lpﬁg A'i‘f ang {raugtglés e4 for a(fc op er1 f) er yser mput;

touch sensor 48 which overlays display 50 for acceptmg user input via a stylus or fingertip

pressure;
¢ removable memory card 52 containing non-volatile memory 54 for storing arbitrary user data,

such as digital photographs or files;
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surface. The sensor and processor 12 also outputs a

signal to control illumnation of an infrared LED 16
wonoteasdgisnse to the stylus being pressed agai nBCTiAR005/001080

surface. The inmage sensor and processor 12 outputs

processed tag i nformati on t@3a Netpage pointer driver

18 that interfaces with the phone operating system 20

runnbngmenathmﬁBh&Besmmhe@Bnummﬁeamk@ns:device s

PLO Céﬁs';l%g nélrg%tfor ena%w’] detelimma 1%of %hg loc:%otq otl the %d I t%lecsée m ca¥10ns

t he one operating

whi ¢ Vﬁsa@%eé@hwy thmohp@ gy KBRB@OopHf rptv@rk me?ﬂhlelseummg its

pFOCB&ﬁ@@ the out put to generate dot data for supply

to the ead 26, as described in nore detai

bél o P%%@Eﬁ?ﬁ“?ﬂsﬁ?§% receives a signal froma

nedi @e&e’r& @t ofutting déuadst intlaingtveine dukigg apddieaall;S | N

pQS| uts.a control signal
éahl%gnﬁa% %%gsﬁp& mcﬁ 5a%¢ﬁ forlé ]tnheaée 26 i s disposed

mrth%mmaﬂwﬁéﬁaceable cartrldge 32 whi ch al so includes

'_l_gt E|;?>4Ve1f %?é%%rh&lﬂor&%%d%ﬂu%ﬁlg&%@m mnﬁtgn of th%moblle

mobi FECOPREHErtpRs derics 28 ifs soprepitsgi®ai | . The nejority of

t Re SIBNEOREDR: SdeftityTebduld) sind 10aging SV €1 fod/idéneyak 8@ sibSeriber to

pri Net page tag sensing are standard and wel |

knou%&ggma(%ge in the art. Dependi ng upon the specific

i npl enentation of the nobile phone 1, any nunber of

The hﬁbiie| phd)h% tonab iRl 3COPRARR thebaseBdhd hﬁcﬂoﬁ@df IS vBiSe Hahdta OF

o TR SR ARl L i e

le\@bmgwlemrstowéssu@mﬁilﬂsmms a nobi | e phone controller
36. The conponents include: nobile radio transceiver
38 for wireless communi cation with a nobile

THE 8158 BT IR HER (B R 2 POEIFSa RGP i fegjpherals such
as B¢adseis mgl Notpagr ans, &0 Hestsfsauh aepeesontl toapute TheiRobie bhdnecopthares6

alsh (H'HHIJH%HS Bt brﬁgba.nd P&@ﬁ%} Qﬂﬂ 4 'ﬂparv\{lcél %d 4R co %ce{glgns%ﬁ)tto%ols such as

used F‘Ti;;enera program code
m%&%‘@t}tlﬂg 89&}1t5*?6@15?°}et%"r%% as separate from t he nobi | e

phone controller 36, elther or both nenories 40 and 42

Thn‘%lflgg}uf %195\1? ]g&%e ao ﬂ‘g‘“ e 8¢ S(grs %n?/g lgmot%é( S‘é slho gg’é %%cltr%!léceally
adpmtting queafowmer@teheci exgesate i mplption to the @m}\caeems or 48 which
overlays display 50 for accepting user input via a

| us .or fingerti mov.a |.e menory card
Sl‘%‘%}/l&?hfhﬁm?lﬁ § % ‘@Bﬁ% ?@%Pf%eﬁﬁlf’%% ZYYE st ori ng
ar biringngind reairolletdPEL) 74 nale fas of i YioPEL deplagt 0 g r ap hs or
fBlL lu 7 %ga%rrﬁ‘fge?lo tﬁ% rsi{g%% p?ogg’amac%&cfgll e\)lig:{ltlo%%y the P prmt engme Qontroller 74;

*  working memory 78 for storing data used and generated by the program code during execution

by the print engine controller 74; and
e amaster QA chip 80 for authenticating printhead cartridge 32 via its QA chip 82.

Whilst the printhead cartridge in the preferred form includes the ink supply 34, the ink reservoirs can be

housed in a separate cartridge in alternative embodiments.

Fig. 7 shows the components of the tag sensor module 8, which includes a CMOS tag image processor
74 that communicates with image memory 76. A CMOS tag image sensor 78 sends captured image data

to the processor 74 for processing. The contact sensor 14 indicates when a nib (not shown) is brought
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GPS receiver 58 for enabling determ nation of the
| ocati on of the nobile tel ecomunications device
wolabdeanysasi vel y t he phone may rely on nobil e neCwamtkoos/001080
mechani snms for determining its |ocation); mcrophone
60 for capturing a user's spéech; speaker 62 for
out putting sounds, including voice during a phone
int6 @dnkact withaR®Fade wikPRgMicis Ao debe & svakhreibighacofeddsdnsii 14. Once the
sw?tap g aosegl Che HE%I%&EE% lg I?‘IT‘ m%:s the%%rﬂc g‘ld theﬁlg sengc}a‘gél gnfes at least
noni't or on pémer
ong fjeaghas sgnds it te F@@mgmmeesat 1%%@%@%&: é)nsprm%ieqsezd (as descrlbed below in
& NRANS) BFHoS datAB &nt tSIhMnbisild BERE dobedlled %Qﬁtdbdoﬁm%/b dule) card
70 including SIM72 for identifying the subscriber to
nobi | e networks. The nobil e phone controller 36
In pmgdlematiyn trsbodinenthshsehia Ag. §, tha e seoses modulerfobieblaced by ateg &radler
m&iRfe %4 CfH’e“EQg rdéc%@ér !mQ&lﬁ’e PRGN Be &biﬁéﬁts 3BthGaMenRNb RS adds a

for data, CDMA, as wel hi herlevel
haygware é?@fFﬁ‘ﬂ@g fFF%‘ieb’i?o?sé”eg ErofosEs %Wéﬁan v £y the tag
dermlme Thi® arédngentemacducesl the cdnipatatoae loaéplsced tn tﬁmdﬂdile pwin¢ éhidsisr, with

. t d
T B B B e A Lt er

The nobil e phone controller 36 also i mpl ements the
TH A8 B4:3 Béhsdr tidGld AR Be 1ﬁ<forﬂoﬁ€edlin-tl&rfﬁﬁ o¥ @Naﬁagaptdm&mtach is a simplified

genp%g sucl:t elaxg(%ﬁ%ﬁ)) ac¥1 aﬁ hslﬁ)eslm%q It prefeg%%?nc%g%at%s 4 no rqar%mé stylus in
plaga g thel psws mméihgmfb @@n@é insdetaih Wfepin thmteeliﬁsatl(m)ot usm@wfﬁ)ce fopfact
seRbiSk hlhRRE tﬁ@f)énié coHhbas foﬁgseﬁﬁp &ld iff &&&%ly PRkl Hh ﬁm@ﬂfésmon
Sa]géj osure i.n rel ati

aner a. ar
8 i i o o oSk S S e R s iy s

expangiVeutel implempentithat a Netgagn penoamh tag mﬂagﬂnoo(eﬁﬁg:)md'tz]g desvdin eanfporentinlly
beQbrmMVP SR Wi hardWaRGLAON, NERRAN of SunfpBhie r.0F | NY

program code for execution by the pri nt engl ne

controller 74; working nmenory 78 for storing data
Thd S Tbuspasiibcty) et ifitettbn byh b BieboftidiylaBNof @ athebethifiriobilp telecommunications

X [

de%ceet?}%g S%%,reg ﬁlﬂ%l@% (SIQ\?%FEI% %e?%JebgnhﬁnLeI% gr{ﬂ% 1%%!6 m?Jres{ %f brgﬂg theBetailed
degegiptiop Melb@n@rgra@q 5! thetl@bléscxd@,cnmrpuﬂ&zﬂonvvﬁvwg fmtt"ﬁ’élelﬁr i nt head

cartridge in the preferred formincludes the ink :
. the ink reservoirs can be housed in a
Cé@é’giﬁ%t @o%%{grﬂt1 Ow%lge in alternative enbodiments. Fig. 7

shows the conponents of the tag sensor nodul e 8, which

Orle B&kédgﬁénb@d@m tlte%gn-ngelﬁlﬁQio@aﬁ ar Mbﬁehé‘l&commumcatlons device
communj cates w t I ma

in gqg ﬁ)gBP a;xgobg%]ﬂlage SE%\’B{I&?I@E 9 foﬂﬁg% I\Btaiigg ena%ﬂz/g)\?ersmn% éescnged in a later

section of this specification.

While a candy bar style phone is described here, it could equally take the form of a “flip” or “slide” style
phone. The flip phone has a pair of body sections that are hinged to each other. Typically, the display is
disposed on one of the body sections, and the keypad is disposed on the other, so that the display and
keypad are face to face when the device is in the closed. The slide phone usually has two body sections
that slide relative to each other (either in a linear direction or rotating through an arc). The aim of these
mechanical relationships between first and second body sections is to protect the display from scfatches
and/or the keypad from accidental activation. These phone designs also have certain functional

advantages as an M-Print device and these are described below.

Photo printing is considered one of the most compelling uses of the mobile Memjet printer. A preferred
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to the processor 74 for processing. The contact sensor
14 indicates when a nib (not shown) is broughtinto
woamicaads3ni th a surface with sufficient force POTAIUREE/001080
a swtch within the contact sensor 14. Once the swtch
is closed, the infrared LED2%6 illuminates the
surface, and the image sensor 78 captures at |east one
embn@galt alfitk imenids thefefotendiddes acaBGS Wik RCARASRA prédesdipower and
ﬁ% #ng. Once processed (as described below in nore
det ai I mage data is sent to the nobile phone
control I er 36 for decoding. In an alternative
The el ehitsrse the motsla Q:‘lhﬁodnﬁhnﬁhtﬂms Bvicd REbeltAkbwS @Iﬂlﬁ% 9, mﬁl&oﬁclﬁlty)

by a ta nodu] e
o mh B AR s PG AR LR PRl S owromse ety
m‘%’éﬁ@’é@%@eﬁtl@s gevidg trigetbald Sheavilesand viherdaideseilibageltieoos®ihose
sk@&@ inasavel | as program nmenory 88 and wor ki ng nmenory 90
for the tag decoder. This arrangenent reduces the
conmput ati onal | oad placed on the nobile phone
The sabilephdne Q0 comrizesa chapsis reaupingd 11 @ fibm @o@AIRE104AndCd Ve caleL A
mcﬁﬁtﬁg Qdisegk ﬂééﬁaﬂge%blg Qantex";)%zi Aln 3ENFRIm gr%ﬁgel jetal ﬁ#}ﬁn th%%%

t nodul can beé |n002§9ra t ed
moRg f‘fy 858 fﬁﬁ*ﬂsm"élﬂmg WHideheqraedbydhedyr povprapuidisg E)%ﬁg &heylentiery 108
powdrs thezkieus pustoheptsfodthe MGHilk yihe MY viabReF doftl&or 2178 and the camera and

ggge@gc%e@mmu ncorporates a non-narking stylus in place
P he pen's marking nib (described in detail later in

the specification); it uses a surface contact sensor

Thé Rorphatengof4 tnb@isRERE SaGR H:H dnBIbKR US vzr;an%mﬁ(ﬁl@&p and iRfded
rate

t t
nmgé’rﬁiﬂ %e?t?%e%ﬁtﬁc%sﬁ {3? g%ﬁ%tmg?d 011?' veétgz\é\fi)ﬂ{s R aac Flgwf ﬁlﬁglsalgapglqﬁ A multi-
dirpptipngl watroﬂ Padd42 ond Nbersertrel fytens E&renibde theps savigxtipe asi ofter dodtrol
inpltPA 8ABIAErbdafI280 B ndELRAOB: BER;s nﬁﬁlﬁiiné 5%} aﬁcﬁﬁtgﬁe% (E\%&i%%l Otch

ecodin entially be perforne
2863{1 tP?/\?ﬁ‘gtég[ ec?oﬂ?}ﬁ?“ ﬂ%?‘él%e%re support, depending on
san‘pl ing rate. The various aspects of the invention

Th&ﬁ&llpﬁlem%%ﬁignsﬂgm %luggs a%almd a% ss cov ?}[)ﬁ aimaf ?rgtrecgsh e interior of

conmuni cat 1 ons, devi ce . ever a

the ajé?l’/’;é%@%?’@md*é‘%?q"ﬁ%@% @P’ém B Foign chisc Yhee s stsartiice 148 s

notlirserteil inythe ckddle 12ket ai | ed description will concentrate on
the nobi | e tel ecomuni cati ons devi ce enbodi nent.
" CANDY BAR MBI LE PHONE One preferred enbodi nent is
An ppfiena) gerianodele) bl O dspdss Imeentedgethel ghatsia mtoulfipd ] 02 to enable image capture

thrdugh ﬁ%&mﬁlt&a&af NG nﬂ)ﬁMing @06I Ahd J:h%erti oo ﬁiclm Ia e assembly
age enab

STl R IR e A
cm@{?@@fhﬂ@ blét ifm’rear Wy nepublling A0fchjso lrgtudes taty inet 4bdn 028eand & outlet slot 150

thrdii ldhkgggn{ggggassegt could equally take the formof a
l'ip" or "slide" style phone. The flip phone has a

pair of body sections that are hinged to each other.
TheFygssicadulding 10hepmits pdagyredhargehionpeseid 4,0vhich BiRbISS a fréiictg dita
bﬁ@(pgeigl dm@ﬂge Jil) pad sed. gn.the ot her
* P Eg;e di sp Jl fle 1%%% lkazmgsrdg‘ﬁ “acer ltoaduﬁgg?:decpmlg?fﬁligﬁ%ta

Suclaaé\?i’qff‘és fpagle PF?“’E%‘%“’ ERciasisEne. Mpes e anyyitRo Ainfamnatio that migbt be
sentton@cddedly BetdbiloRBcdnidhicAlohsdivitee ITad cia’téﬁechz@ge%&ﬁct&t el

b0l B RE LS5 Ly T EREAD o
tele@emmeqﬁorfs|dwgqe ineeragnesally opTithiposijonsditt famis biitg serd opewivetly the

motilB %leﬁﬁnﬁzﬁbiaéﬁoxﬁsrd@m& Qﬁ@&aﬁéﬂ&:ﬁar@eﬂ:gﬂr@&ortaﬁg mklﬁ&ép @&ta@tg ﬁigp enable
desi gns have

acci t.a S hone
recharém% aﬁ%{' b#telg']yaﬁ)% %e desktop st ?l i scparate recharge socket 116 m the data/recharge
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advant ages as an MPrint device and these are

descri bed bel ow. Photo printing is considered one of
woOheoenmsi3s conpel | i ng uses of the nobil e Menj et POTiATR@IS/001080

A preferredenbodi nent of the invention therefore

includes a camera, with its2@ttendant processing power

and nenory capacity. The elenents of the nobile
cofinedt@ Q DML A tORSeI @ \CoERimaitey Bastge slgnenablink reghargthg of the
ba ‘ﬁﬁ &fgghgl$rh%%%“g&%ts m nor details such as wires

and hardwar e that o peratively connect the various
elenents of the nDblle t el econmuni cati ons devi ce

A ﬁlﬁ@ﬁ{oh@ﬁo isThRnidd &R cRRGk r&fufdl&l@ ld)]ﬁbﬁi&ﬁlreﬂmy\éohuhd 1h as a user’s voice,

mt%?,P ﬁe@ﬁ%‘é@g&%ﬁgpt nos iedikl L] eblle telecorurfxlallcatlons_l_céj:§1ce S an?lo%co digital
corrvgglbldq:mgltry_ Othisgaaivemion s aell k;@v/ero thggtqud]p(h]g thp@B and/Ko is not described i in
mokERALgeabl e battery 108, such as a lithiumion or

ni ckel netal hydride battery, is nounted to the

chassi s moul di ng 102 and covered by the rear cover
A SIVUBdstrherQbtity I/toéulé)abllﬂerlyis il O8ngdanvibe dhatshmowiding 1A o receive a SIM
card 9P AHE E}Iaélﬁ %ré)ulgﬁg is Eﬁgéohﬁgu{%ﬁ EULﬁpp%Q Q plYl’lt @artpiaée cfali¥ 124 and a drive

connect or ¢ speaker connect or
meghpgism 36e WhichyRteivaa tpPaseARle FIP}WWF\%‘L*? {Thest frauresfagdepagibgdgn more
de@ilBdidse the various conponents, and includes nuneri cal

interface buttons 136 positioned in vertical rows on

each side of the display 138. A nulti directiona
Avgiberimoplding aldhelcl@mam@}ﬂ 2H&2 supRaS Rirleriad (ot B S8 gendipgdyp geceiving
REWRAs 083 2 4 idbiledlcominiBEatibRAtek. | nputs. A

daught erboard 280 is nounted to the chassis noul di ng

102 and includes a directional swtch 286 for the
A maih printedicir@is boaoh@CBL A issuipogrd dly thd ShassiEhreuidipbil(2eand includes a

nunfdr %es@lbl&&fs 19£Ving earlbﬁxqﬁtég@lﬁeﬁaadaﬁfetercblqﬂﬁemaépm
cover 132 at protects the interior of nobi | e

the MRIERGHHRRS AREPrqeeHas ‘é”éW‘E«"erP‘Eﬁﬂ“&EPé‘Pg)é‘H‘a“°8f FePos hfifran

POBDpue ot darith@eina sowh ittheauptami dge 148 is not inserted in
the cradle 124. An optional canera nodule 110 is al so
nmounted to the chassis nmoul ding 102, to enable im

A goafctiveslasipmesig greray Kb is@ostioned piythe pain PEB § 306veath thsers a? the

frodQfouldind 04 aKe Elastoiefliddoepotaik a tatdh ihthegnaed pAl® 2disSEaRble. When

nma Q. Fof
ol LIRS gL PR b0
surfagerd hia Prewides ja dowlimpedanph eloged arcmt: oMiematively agalydongds fagmgeon the
ovrA§ Ldﬁ@ﬁ)%ncﬁ% th &kl@ﬁey $420tPoidedBr ARGs RRerPdle@itiSdafbon Jaafdand used in a

S Pl 1ol DRSS gy A

enabl es a proprietary data cable to be plugged into
A foﬁh%pembuzﬁs &&Aﬂ@&?éﬁf@&hﬂép%ﬁés%ﬁm %\ﬁbﬁ%oﬁl%% ViRl Qa1 SusB el hear

downl| oadi ng data such as address_ book infornmation,
soygdl gjoh &y Rish commpicaigp d othgradibln gigline of i nf or mat i on
that mght be sent or received by the nobile

A %Toi ggéfa C 3 nk%@ g%?éd gﬁl\{el it PCEhl%O q@&n@élg %ﬁ@ﬁgquacﬁgq ‘PBﬂﬁe

engage a corres I nter ace
mdbile tale@mevleﬁ@owaw ArerspaRbRpfmouldie é HRSEcts etdrfélahb"& [peone

form, the transparent lens is touch-sensitive (or is omitted and the display 138 is touch sensitive),

F‘:T

enabling a user to interact with icons and input text displayed on the display 138, with a finger or stylus.

A vibration assembly 274 is also mounted to the chassis moulding 102, and includes a motor that drives

an eccentrically mounted weight to cause vibration. The vibration is transmitted to the chassis 102 and
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t el ecommuni cations device in a generally upright

position whilst data is being sent or received by the
waounbiecl1@93el econmruni cati ons devi ce. The dat a/ r ee@aAg005/001080

connector also includes contacts that enable

recharging of the battery 188 via the desktop stand. A

separate recharge socket 116 in the
pralédeaiadticitrdbagien @nsse Gihih isldsful innospaivir@ueedwiet: ringoms ¥e né
augﬁlgpllnentary recharge plug for enabling recharging of

e battery when the desktop stand is not in use. A

m crophone 170 is nounted to the chassis noul ding 102
FLiPQKD SOMMesHIERPGorGeUNd, such as a user's voice, into an

el ectronic signal to be sanpled by the nobile
The ghrdy bariphone dralksi ap e pdewcp®les Thinalcogpatidutifeglingehe printed card through

thé:é?lﬂ)\ﬂﬁsrloﬁ 'rl% nﬁﬁlfdﬁﬁﬂeltfé‘r%ce xﬂ'ﬁi tﬁe &Qfﬁﬁﬁﬁgsﬂrﬁﬁhg' FhidRdn be lf)ﬂ)@léfﬂaﬁc(?or full
t hose skijl not descri bé

bl PR b el sheest s Uy o el W%ﬂ%}? pjnthead 1C.
Athairtietecefid@e proveftomanmel iterfetdhe vithalgsing anditivolildginiBR, thetmded for the

usgr%g ég?e?ﬁ ?MitCi?flﬁdu]gtztge pl;lc—)gge dumﬂgf}ﬁ‘r g‘ﬁﬂllgh(ﬁ gtf(élf to%e%osi ificant

con 0 su print cart e cra
preblcef e i FPEHASR t&weramwéﬁe Popeas %fmrﬂéﬂp BT élstracted user
may ihadbertidtly tobindg @r Ifhiige HoRSE af E@fmtécESFoareﬁniﬂES£ gﬂotqedf peﬁple sitting
arouné &f&i) t al (Pérpr%sl,té)uWant %g;%gn%e Ipll‘u% [ng Fﬁ]&c}s 'C:)II;V]O\[]% )b éents 1ve to "dangling"
OH@EMmﬁglalefwd receiving RF signals to and from a nobi | e
t el ecommuni cations network. A main printed circuit

THR @iy & sﬁd_e) GEone 3:30idé forrS BoRA r‘cﬁaﬁ&n Ri¢att B QapGIr}ﬁﬁlSﬂo‘ﬁl d’@l&dérdhl’&@lge in one

ha%é)% ‘thi gneI tg::a!ngoblgﬁt raefeggr aterG’gé) oth ga‘?fg f:l?é%eespfc%ztﬁp onen asm sketches
illgshizting §ipppdbdite phioee confemations thaf mswsie artinipearscearridep gnd an output tray for
thd el idsng printing processing) functions are nounted

to the mai n PCB, but for clarity are not shown in the

ram A canduct.i ve. el ast verl|ay 134
Fi R BT T PR30 VBbiie SRR En o g vl
bothheectfon 624 in pmeped Farfgutdidn. Wise the pme dwpem, thewrgplome b@®d gpeaker 62

ar@@ﬁcka@ﬁb fhﬁﬁpﬁcﬁgﬂgﬁﬁg eeﬁhdtﬂer Qri)e @rofuln@% lt}p,lu%r angtflth Luﬁ -ear €ktively. For
one of pushes the gar.bon

co ST 02 QY et cTRF GRS St SR 1

surface. This provides a | ow i npedance closed circuit.
Thélptrer cuatidge SRy is stuagrdkiinddbnieypad 4 endréettromicstsAZ teveint @ytridge 148
sitapdd ol ]%&Qtntg b %ﬁl& 2%3%3 llﬁec}{l%)&t?i%ceptgﬁé yﬁ%&tﬁfedfb&tvggn'tﬁe internal display

screen printe th carb ailnt_and used in a simlar
S3franthibe etna ﬁ‘élﬂ@aséﬂroﬁ’hﬁli‘ fop §11P PPRTES 28 FhPST: FeFoRtinpeps Rimeypath 538 is

folaRd fryth thel pape@pRRiEe SHOMRGIZE B prdt SHrille 1uSed intothd @ittt Atkes 534.
144 is install ed adjacent apertures 272 in the front

il di d
Rewg% E%mr‘r%‘rgél ﬂe%a@e@;’e‘MSqS 81’[ c%{ an‘ii%gh%%mi%&) Hln%a ibﬁ& tl(glg’l removable

i cati on and er au |'e si
bagkrs gsrteigee $ 3B Thegpapgr %mﬁ%ﬁﬁ@? @ay ¢l be W@Oﬁ@ienome Yhatery 1%15 removed
or arbalbbeeﬁm ﬁltpaﬂce f HRGBRE karttifze 32816 be elﬁmﬁmeremeb itHréhgh a slot 548 in the
suitf 4% g&}o%ltee %{eﬁeon&Sgg ?/gge %@ r‘éc]resas%%f) al{osvgt[he f&lp%se%lfll mctio ng paper

caJttmdmsparent lens is touch sensitive (or is omtted and
the display 138 is touch sensitive), enabling a user

whed rﬂamaﬂf ﬁgehed/ﬁn%ﬁghitmnﬁ 5RNHe baiPshbagkEXEvet (nS1heWs dhidkddpR es the
spr%}lgs ? acEXf cards alreWé'ly in the cgrltrpd%ee r1f a(r)lyr/, aﬁcgvyirllguﬂslé inserted card to be placed on top of
the stack. Once the card is fully inserted and is properly registered with the stack, the card disengages

the lever and the paper cartridge is once again ready for printing. To prevent printing during card
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A vibration assenbly 274 is also nounted to the

chassi s noul di ng 102, and includes a notor that drives
wanowsaeessri cal |y nmounted wei ght to cause vi br 2CT@AW2005/001080

The vibration is transmtted to the chassis 102

andprovi des tactile feedbackR8t o a user, which is

useful in noisy environnments where ringtones are not
mmdlil hibecleveF banFbe ARIeBLid DEWlmlldt ElORhmE@ elthe d(‘sﬁ"ll@)pnbcalg d1rect1y or

?‘Ill (jgr::&tl D Pplrlﬁ it po by Egrre d’llﬂ?tﬁl% ﬁhostH)rocg'ss%r Br c%n(%hr%) actter con oller
nanual |nterference wth the caﬁd during printing.
Thy |gpracify £ the @anst esptidesstn ke o itle pya fingdsl cardd This camtbe mayticinely ept if the
aﬂhﬁt@e fisr it fehlB@bEdgﬁrdﬂflseﬂiﬂemﬁ)&ﬁ@pap@r' da@fige fsQE cdni@ichB®ll efas card
e BB bbb B B e 485 0R o' ©
woul d elimnate the need for the user to swap the hand
Tuprtingtto Figuh oT- dhermytpatiecepitrbnd4 dasran aepess SiontSh ayythe Tifg with ascutppt 558 to

allb\lv Kﬁ'pﬁnt&@caﬂtecﬁ Be ShPEY aan GeldledPhif heBRdnib Afééﬂlﬁtl%ﬁieﬁle h&;:ss slot can be
on_the o 0 one duri ing.
o or G mied e il Pl SR O e ASh Bl s
or snmudge the card as it printed. For exanple, a gr oup
The putpss exgéptacls hastaisengor droddhndn) do prevshierinting & itafull.rié it capacigris limited to
sﬁlg@ R %n@@&p[érciraﬁﬂc&glsﬁ@(& Q&Em ajﬁ&od@c@ct@(ﬂe%ﬁ Y ﬁlo&qg is used
SO

I|n manual e or sli
GG E® BRI Bt P ORSF SsphE i Ash goygE g apevent manual
ac@astdarifgrpointing. paper cartridge in one half of the phone
to an output receptacle in the other half. Figures 15

&éad & the DMty BRASIE 3K 6d; sc%tea biitmbd at ghe\gn fnlmgrare«a@ GnSpabd Qartridge
g one conf| urations t provi de a bl ank card

&0 i o qhermash aaalfoamtm F‘ng‘éfﬁs Bod tl?leT]B? et TapgS refilling and
refficgrommemdrd coryerdent Maks aB@Gtdiftrentykedded bar@ifigef Wit difffran eapa@fes to be
m¥W£Q t he keypad body section 522 and the display body

section 524 in an open configuration. Wien the phone

is open, the m crophone 60 and speaker 62 are spaced
Reggvaf af the pansh eAstFifgee2f CHNERIPAIerRStest § T Tsmavablinspiapopspis of the
phoie 00, Sudiini e bastdly BRI SIVEGPE G invelody. cald@) (neitait £ §hpwf@ Appropriate

ali%é%ﬁt%lgu&gn théqﬁeégag %% gx?decﬁgpia? Iﬂglveg %g the %hz ftoozl,lcglgge aclmgasr sgpe %ath 538,

er ‘car
CaIS@S‘ChJ@’e%ﬁ’thGI&igé@gﬂ@WmﬁﬁﬁﬁH@f%’él?/tplad 44 and eI ectronics
532, the print cartridge 148 situated adjacent to the

F 1éﬂieﬂ@ash5&25ﬁa crésd GectidhCofahtt {iitd pHoE €30tiRed Bpek Jdhfigiritidat @Ii’e display body
sec d10n gfﬂesﬂde% Egel the%?g cﬂioﬁy seﬁldglsaé/ H)Se%g chgd ll:olr;] & o%ﬁ(at[ %e m1crophone 60 and

one 'S O
spf@bqﬁﬁ? pra oepser thapyear’s path m@w |Fs>r fome#eajskﬁtdmﬁﬂtel’pedmg@ns 522, 524 in

theQ@tEcheH elgaos%&nhgwa%gia atgb %oﬂzfllq i ][irtle qiad ﬁlfo%léjﬂﬁ hdHBe 96?5} chmc@e 528
er el
vt LR e FETRGTET 3R e 2B B eb Ly BARETT F e Mndse nd th

outpameceptdciedirhbehing e vadmhoabdikpdey t584.y cartri dge 550. The
paper cartridge 528 nay al so be renovable, once the

wmttﬂe%ﬁaé phOB 5B®is Bﬁeﬂoavc%gtmuafs pager &aalrss@?s ff)rin&?ﬁionlx me palgacc%-mdge 528

paper cartri e manually re
ﬂ“?ﬁggﬁﬁ t&“@s 14%%%“F%m?ﬂ@m%Wﬁ@mﬂ?i%otton1edge of the
phone 520. The finger recess 552 allows the ful
The meit teraptacle ft4as ohved papiadly by ardid indigekeypad 44 of the phone, and partially by a

void in the display body section 524 of the phone. The output receptacle 534 is tilted to exploit the space

available within the slide phone form.

As shown in Figure 21, the access slot 556 to the output receptacle 534 is most conveniently provided

along the underside of the top edge of the phone.
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When manual ly inserted through the slot 548, the card
engages a | ever (not shown) which depresses the sprung
weoeremkiigf3scards already in the cartridge, if argI/AU2005/001080
allowing the inserted card to be placed on top of the
stack. Once the card is ful2¥ inserted and is properly
registered with the stack, the card di sengages the
| ever and the paper cartridge is once again ready for
§ﬁ§ngﬁag;vgo prevent printing during cardinsertion,
e 1'eVer 'can be coupled to a switch (not shown) whi ch
ei ther disables printing directly or which is
Dodiithit 718 Gridtdd rhdhe BY thd oin!\@ dst@hth WyathEinfie tHuY irdah t8printhBadh OST
processor or on the printer controller. The capacity
of the paper cartridge can be as little as a single
Befher cdnverbion ® dotdfataltbe ipagetis représentddpy aprlativfly tighepatialresohutigeilevs]
cmﬂ}%tnerﬁ m&%ld fine agf‘gng alrenact‘ﬁ&}} 1o® Qpahaﬁ toritAg cRRe Eonﬁﬁtfeﬁtr (fogﬂﬁges

as convenlent and easy as card |nserti intg t
aﬂﬁ‘r@ﬁli%ﬂun‘r Qlog)- Ee RSYPLOPRIRSRCTE 1 EOMPEY S B OSHIFS ém*iﬁ’r vl §’§ é?i‘“’ne
coBfdteis cdrhprédbed Gh dc@ordah@ Wit a Ibsky fdrhee, saditapIPEGr ecept acl e 534

has an access slot 556 on the side with a cutout 558

to allowthe printed card to be grasped and renoved
Theyprefarredtermiof MeBEC iacendgyszble to exeite it Wéerézg'ereeérder Bthedif mgde, as
sh&vﬂﬁlatlg doah uﬁé@ietotb@ Prididd isFedéRed ih the &%m brdo%b\essmamhgeahta The

acce sl ot.s can ovi . ded on bot

COlBHFSﬁWU?gg g%%({alél Erlrlée aﬁ g qebsug(:i]les %fjrddte. I()_]I‘ ats segﬁrate Qljnﬁites oqsdata Epm %he same
or gifferextt bqurges. fFoi exaripde, ferf] cpn be|réceivqddromayfiag rempteiseyver Prrﬁlm@d d*rt@for a
baﬁlelsid%sgméﬁ%ag be x‘é&ﬁz@d @on§éng1ﬁéreAﬁérﬁaﬁ#Hl}I cifh @8 bsth bm f6¥ns 8ftata

LED and %%f ?io et ect or e|t ler are shown) is used to

canerrgigved eew%%marng é?ﬂ The out put receptacle
534 al so has a hatch cover to prevent nmanual access

U q}II feL tl%rclo fnje & ma!tég SiER guff%ﬁed Enh&m@?}lbhﬁérﬁés@ 3t biledd §r1d5:§190ne

el ng located outernost, as shown'in Figure 16,
cOpBAYETS EAepqPERGSd BYASSPRCHYE dSROTPESESET 8B O B Biee 5%%65%118%%
elthdﬁ beFdogéhﬁ g dvldBe @BeRwhi, as Thtribedibk@® dethis bal@Theaecompressed bilevel
II|n l.a It al so
R e R S A
capacities to be provrded Renoval of the paper

THe aéctnﬁ]br@% c8Hche Gﬁﬁboﬁe‘ﬂﬁﬁhdﬁoﬂéﬂlbﬁ e hzﬁﬂ‘dﬁ@@ Ginit 638,0hNEompositing unit 660

I enova onents of
tha& éi)l’{lpé)?lﬁ?s '%E)%g‘r@F‘N}?P@EF‘ ver ﬁ}&rb%nléeﬁeg rcon?one ccalzposlenf I'JngTarl]l%hhls will
in®hve vampositiyg hexbyyer igegss. ef[qvvgwnﬁmsysr@@tcmq be tve Id@@y@amod@m Whlch

th%gvegéoﬁl%réﬂ‘t 1shﬁ'tEr]61%‘§d Qfa rﬁagl@cha‘i’ RefAECoverl e AEGEEN R0 chiby
paper path 538, can be ac |eved b confl urlgggém eing

Derrrlzﬁge u@? grhat selendiesbeimpee cempnFis oo e et
applea,tthe@&uloan bhtemst‘ﬂledjﬁthmhmﬂﬁ@mage (@nexoyror a mask for the image. The
afiRlkd & Lrér@g hdk+ A 1 Bhe S Do RN nh Bk rbngb%é%sm d68s €9

section ext end one so .
defnrrétThts ﬁel tmv%:aﬁ% pregtné aereiwﬁwa& Wl réeﬁﬂme?w&‘fféorr?@%r fexiy qq@prising
coldERex@reflOUt h and ear. For context, a sketch of the
body sections 522, 524 in the retracted or closed
configuration is also shown. The slide phone 530 has
Afieheompesising, thegpsuitantigeges it fomtatted 63, fbick eylpcga ordering Ays for output to

th@ﬂrﬁﬁgaﬁ(aﬁﬂ tQﬁng@%@ accbudBan §p|aﬂfh11 or%@éritfvb aﬁ@eﬂb&ﬁn iskued, Eb&les‘zﬁlSHd firmore
and Pe\s\ﬁ 1‘% I’ tfc?rcrn% 53;14 b lgbedm
de{aH Beké“ktTe]F gflaﬁa‘r SR e‘%é‘ﬁ’p R ﬁ‘ sI P FE" PR

m@péamjl below.ont i nuous paper path 538 is forned fronrthe
paper cartridge 528

" In the second mode of operation, as shown in Fig. 24, the contone and bilevel components are received

in uncompressed form by MoPEC directly into respective FIFOs 656 and 654. The source of the
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through the print cartridge 148 and into the output
receptacle 534. The output receptacle 534 is forned
weantei1adizy by a void in the keypad 44 of the pROmAU2e03®01080
partially by a void in the display body section 524 of
t he phone. The output recepB@cle 534 is tilted to
exploit the space available within the slide phone
co @iléhls déﬁend%hbﬁﬂi@ albﬂﬁca[t_ibrg Woexdiple, tHo BosBfr6@86r i theinobik6 t 0

telecorgmun s ?evmg ceaghe (] e?a%o %erago t%% %eg%\rlegggh gn % é/o]gnp?Xﬁ,nts from

provi Haer sl o
comiyesprd vmmmr CanHIn@H ug @V@gedmwem rﬂtegnqompns@edmommnems st

elsBhere rbu@hhﬁ thE Q680le MiecliRhurnklatids R¥wdih@ telcomminkteon HeresdSerb&tn

pr é gﬁ% Bef ore conversion to dot data, the inmage is
‘mW%%P B8 by a relatively high spatial resolution

bi |l evel conponent (for text and line art) and a

On%@th@mfeve?m o a@%%eﬁ%s al%%ﬁgén%sb&avmms%@pmme Bt same

for 1 mages and round, col ors). The | evel
oPEHIPBTH é?‘?fﬂbF%mé“éﬁ%? t@éhféiast fpdegand BEE&W@%@S WF Wafff"remnwg%i to
indidaR likomtcanal krgponent i s conpressed in accordance with
a | ossy format, such as JPEG The preferred form of
MOPEC i s conflgurable to operate in either of two
Asrfsetie dn Fig. A5, the@eriphdgte syt fordlee pagiesiwhprinogrgjitecps is ggpneralised

reprd¥@@8od & tﬂ@ Ehrde ndyers, @eliel 8 p&g@ Glethéﬁﬁ A page didh@nd @ik B8 uedd to represent units
SSe

ranglrngg ; eS. (5] rgndgre%eaf en{% UIH d‘F%g ﬁ' m a il&erlnéren%me uggo an eralt%re page (r)]f a prmt
joth Bieds el wot sigiplifind UMb iagtan oS apage demed| 30 e@@mptusltyuﬂle@éevel symbol
regidlselE%IBRES theltfdolde e received froma first renmote
server and i nage data for a banner advertisenment can
be received fromanother. Alternatively, either or
MdRECIDEOICE + hew EoiEns of data can be retrieved from |l ocal
nenory in the nobile device. Upon receipt, the
ngressed i mge data is buffered in nmepory buffe
Thegz@ waTe FempfRp p prgﬁaedc%?ﬁ]?grqéwteé%gﬁ ey mgf,ge23 and descrlbed in more
de@®BWPr essed by respective deconpressors as part of
expand page step 652. This can either be done in
hardware or software, as described in nore detai
Copespimally, aMiePEGcledeepy W@ etiSIBES devise (aneideeaivedon eovarpenieht s
apﬁfcﬁloﬁ 088N ol 88 E®odier N£ BRAN US)/ BledbrifdBenkbark, Q@Uﬂ) 165 6. optlhiged for

o T R e ERTER ChE R PR 88 e,
requeNPos ik esisficha SoPE@dexice i orppldne] mtovxsime rhe funesiogilitstrequiefl of MOPEC.
HGRY, MRS GRS R ery pbWEH i Ahnbbite ddvith Dalid desilhl @lmébRify the SoPEC
conposi ting text over inmages. However, the system can
designso be run in stencil node, in which the bilevel
conmponent |s |nterpreted as a mask that is laid over

As sp %vnqri lglg% e%el%giﬂpoq DENL MO&@ gﬁﬂétm ﬂﬂ&(ﬁﬁtm&gsykténs a

ge conponent e area I n

CeptrpéPrmqmg.t@ﬂ ﬁféRUH glb@fﬁsﬁmu 1%(& a Pyiamic Bandpp ACcess %%IK’%QFFAM)

sullsydidnedoMdnti B Pl @ndiiedbedeline (PRP) bubBGem (1803. t ext ure), or a
mask for the image. The advantage of stencil node is
that the bilevel conponent is not dithered, enablin
Meigrhps aonigesmalley eDBAMrpquiverepnt i SePRG Thisds Igrg @y dyte tq the considerably

srlalfef itk e BB WGAMIPRE is R4#58d B SerdRfeiphhtiagta.bOr ders or
printing te d conprising col ored textures.

In one form, MoPEC can be provided in the form of a stand-alone ASIC designed to be installed in a

mobile telecommunications device. Alternatively, it can be incorporated onto another ASIC that

incorporates some or all of the other functionality required for the mobile telecommunications device.
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After conpositing, the resultant inmage is dot

formatted 662, which includes ordering dots for output
woOaQotehi@93si nt head and taking into account any BEEAIUA005/001080

or operative conpensation issues, as described in nore

detail below. The formatted3dots are then supplied to

the printhead for printing, again as described in nore
Thdelﬂai;dbsybﬁh 0301 u{cmdets laeps @R0dskralee configupss ell &pdch df thasther

subs¥s%ms Ilt %rowh generaf sy og fo? %Eg'tg Aol %@}olnﬁ{’ﬂgéﬁgﬁg ?ﬁ ?;%&' Rith the

npr esse
intgrred print ensipedt qlso eonlﬁ'plstqw seesé CoRnigHion tvﬂf’ech% (prhich a@rdescrlbed

elsdihBC RO BRAL &GS Qﬁzﬁkgsgwl@fé ﬂtep @re a&a I T}fé@ielfeaed enftRHimEnt a8 h&t utilize
e host [0Cessor . jn 1[ | econmuni cati ons
oAl 3

P Edhee ldﬁeé"r&l?fﬁ’?"b’éﬂFl%"Sm‘?%mc onéldevf € the deconpressed
i mage conponents from conpressed versions, or can

ThSEPP Lu‘l")sy@t% cT‘f()rl QQQ&Htaanvaﬁ&ﬁ %ér}f)ﬁerﬁlbﬁ ald e QPRI ﬁ@hc'a{% @eneral Purpose
Con‘ponents rome SUucC

B B s R P SR Dt . s

geri@btiidrd tle UHB hib¢kepraditbcrn intefasanihehst prédese it themitiik evel
tele%@'%g@?cg Pgevﬁg qpﬁ&leag {O%Xt%ﬁ dﬁtQ somgsl whete ?%e A glt ﬁ“lYe%elgénggf 'USB as

e same operations as crib
a cmmawa@m Slaﬁﬂa{dh%ﬂ e defigp erefe@ﬁfa o RiBer HRFReAt gﬂngmﬁla%ns protocols
cart fa@keaf Qs brsreds®d to i ndicate |ike functional

bl ocks. As shown in Fig. 25, the central data

structure for the preferred printing architecture is a
TheyeRaMahtisgsteth 1383acespis rapgsts &pm & CPHUSHwné blogkg yishin the Rrifft Eegine

P1p@1nﬁ<'(1ﬂﬁ’) @{b@ﬂt@ﬁ:The ﬁRﬂﬁﬁﬁbs?’Jte%{@m aﬂ‘cﬁﬂp@ﬁuﬁﬁtﬁ@DM Interface Unit
present units ran romsi er.e

I e e ERGRY o BT FE B e o & TRaga

ThoDIlarpitritestbagedn coffiggred Pansheowie abovssuffigientfa¢cet tdINRAM ifght am

reqqgsto HﬁQﬁIUeJls% Iﬁﬁ&ttheaﬁglem&%ﬁ&les%cﬁﬁg e ﬂl@\@vl Bln As%yg,,%lmze number

’gl| on sel ects between he two _col or sour Cgf
DB R | O B HE NP e SRR R Al thap in the
orlgﬁz&ﬁ&lEWWB&)FEﬁsdiﬁa/page@ b@@fpriate@ars brdwiterdbly shblfpr. 2D, b host

progeesgo% E:almt%l? g)I)J cfgco%{es?secg}gﬁl%k% aga Vgnou Hl?eetﬂé H 4 Bézr I E% ng@f @% small

(oféhe@g&r @fé%ﬁé :é@),alpfmthetea% 4%6%@@6&@/@2@%?{0@96@@éftlatlon

e coftEdch I mind i | ed on Decenber 2, 2003) that is
optim zed for use in a | ow power, |ow print-speed

envi ronnent of a nobile phone. Indeed, as |ong as
ThepBriwt EngirgdPigeling fREP) snbsystem $308 iaeppitoedmpress@hRES figuRAYM 4ng renders
theﬁﬁpﬁhg\gl s f(ﬂra%}%rpﬂrﬁglmg B«%tt:u{eti' Re b biamahd ﬁtﬂrtfic@ﬂw chfturibtes directly
However limtations,op
Wiy e @Sh%%& Stthe PpRE SRR er‘fot ‘re‘g?%fl@g %%b%&t vy
andilerml@nBl-lA&l Bdvoden(LBD). Fihg CDP4xpahdsdira JPE@ cdmpgrssell eontohne (picalty
VA B tﬁélﬂ%%xgmﬁhé& P@Jse&tme%a i &MI&% K3 U U8 Y352 Fim the

Proces S
ﬁfﬁl&)%:’ﬁﬁﬁ ook o bz TR TR AAPe Senh EUTC Lt S5 Tt AU
an@SHYY Bulftbrs B0 ghpknebie DRA®L ( PEP) subsyst em 1303.

The second stage is the Halfione Compositor Unit (HICU), which halftones and dithers the contone layer

and composites the bi-level spot layer over the resulting bi-level dithered layer.

A number of compositing options can be implemented, depending upon the printhead with which the
MOoPEC device is used. Up to six channels of bi-level data are produced from this stage, although not
all channels may be present on the printhead. For example, in the preferred embodiment, the printhead

is configured to print only CMY, with K pushed into the CMY channels, and IR omitted.
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MoPEC has a nuch snal | er eDRAM requirenent than SoPEC

This is largely due to the considerably smaller print
wordica1$35s whi ch MbPEC i s desi gned to gener at ePOTiATR005/001080

data. In one form MPEC can be provided in the form

of a stand-al one ASIC desighled to be installed in a

nobi | e tel ecomuni cations device. Alternatively, it

can be incorporated onto another ASIC that

In lch@ G@h BQg aatﬁ‘eﬁd ﬁ %F%Laltor g%N(tg Q&nﬂ%ﬁs@t@! fof (H—:Qd:ﬁ gﬁé@% ﬂlé %iﬁlthead by

reqU|re Tor onmmuni catl ons devi ce.
colopigrugdi e rad %rfﬂr il%&ngi of gqagipragle datadppsRERding 4ot r ol s and
conflgures al | aspects of the other subsystens. |t
resu tﬁt? gﬁlle\%F %o"(:2 dz??]%gi%éj(?l&{’ ter pre nt %r'iﬂto%ﬁrlteﬁtg s%lr}igererclitarédr \?_/]I’l en to a set
ofpmq hqfferfeﬁﬁgfrdn@DRAM v ad@ptling Wﬁ@ Uslt (W)speed comruni cation
to QA chips (which are described el sewhere in this

i ficati n.cas th are used, The
P s o b e A R e S et S it e aeo.
The dotFFHOCg@pte Aatd fnen bl Logder Bhie@ b thie satemaivsk weyhile the FifrgHead

IntERAck @ﬁb%éﬁ-fotvssr@aé 30k 1RFEQ HQMh@ 15 Y BidaRps peripheral s
to aid the CPU, such as CGeneral Purpose | nput Qutput

(GPIO which includes notor control), an Interrupt
Theandunalf DRAMUBGuired WilCkBry ddpSﬂmMilﬁih e partichlag epdir@htatioh NEVIGPEC
(mIlncﬁncgeS Eggsk?én%ﬁ %Vh.ﬁﬁ RY! %ﬁ?&e@{écg} ﬂhﬁ rmga%? (t:l{ae retfelﬁ@d C design is

rrn eco 1 oNns evli ce, as
caméle jof bgine eeptisnredeip pReFatedm ity ofbige medes. T dhe mogesiayadable vpgs the
pra@}e& %ﬁoeﬁeﬂfassuwha&eaecawmm@b gad wibe ﬁ%}ﬁ&ﬁ@é(ﬁn k(ﬁneavay The

pr%?(r)oﬁ%s'}?ﬁ %Cél%de o?% gxﬁ?@f) ef erence

S G BBt B g R DB
or SPI. The DRAM subsysten11302 accepts requests from
mtﬂa %rsQE(He heSRa i"dgamd&%ﬁﬁreéﬁéé ltﬁ'éhbs;ﬂﬁlo 3dofdnd RlpBlicd & MoPEC for

R G e Bt FEOBRAM T CBD PO LR Hog P aid o

deeomipietseddageds grindded alrecﬂwts the@ffUesd SUan be mestdontv the BICWH Bedause
deEo i'é?sﬁ)'il %JQIQ%’L‘\ sfhie REcBE ?sancf tHe ltI&]l? mﬁw uy't] ﬁarcgra}é blocks are

|trat on can araneters to al
°p§ra1fz$di fori tsiyd Obéé@é\égPEF&ewmg%lDdﬁﬂ Felafiyedy slavi pd eﬁ%ﬂ%ﬁﬂ for
theMSRECTGPURS bd fatichlagyl pe el adsia@ids p eloekf spes o0 td FoeVIDERAMitable.
such as page size, nunber of banks and refresh rates.
It will be appreciated that the DRAM can be
In ghe prsprdarods Kby imsage flatadip suppligfh toj MEPER N eoppigssprbfornsdlipfbegin with, this

re@@¥d a6 &creﬂ@ﬁlmctmw &gﬁﬁlmbﬁinfdgabﬂlﬁt 258 1@6heSE hough double that is

preg rl)zel) 3]_% b b lél%rcr}))rllﬁlaﬁﬁ E%D h]? repp(r%alv?] Ql{ef%rg ar?]l(l%lhze%\igon

petfbre: hDRAN® mrmmesxmd@ewmyes@drawong o biével st ofein,sie these
aretRiware ﬁmig %ﬁ&h to p%ff&ﬁﬁhetrf_?&,e &hel s%teﬁﬁaﬁ‘ﬁ‘eecqjocf(éa & {18803 and

entire g |nforrmt|on 43% rrencgltrﬁg
thess 5 FitinRgee ﬁﬁé P‘ﬁ?‘i“ﬁfly PRGTTHABFY BWOFeﬁsé’r ( ﬁ}cj"a@ﬁ%@} frpode,
lmw&esmamtﬁ@CBUammnneBs@ﬂmmagesmﬁmmmW@ﬁmmmumdﬂmﬁmdammmmdﬁn
a%t#élﬁ@dgcgmfyess{’] al%% ﬁl? glgfém% eglioyd%ﬁknp (:zlnﬂ(tt bé llegbﬁggl?‘éﬁttd e[ﬂ? great

‘Interface that comiuni cates
eﬂﬂﬁ@?%ﬁﬂ?%#@?ﬁﬁ%%ﬁ““?%@m*ﬁrst stage of the page
expansi on pi peline |s t he Contone Decoder Unit (CDU)

In?1h (Hnré%ﬂ% 1%8 éDﬁlancl are aP?i& %gpea{sgé {NEP/)OIPFJ QW%% @Heﬁig’ n

nmpr es S
copprgssedrfermi Bmcm%ﬁﬁ@i@s t)qii@n@é WP@?@“G‘U thsi MQP@@QPUI Svyfelr pthat the CPU

is & ENRh1SRIpbY phlessof MGnuLLBE PItivdly Wil @ enable it to perform acceptably quick

decompression of the compressed contone and bilevel image data. A higher clock speed will also be

required, of the order of 3 to 10 times the clock speed where software decompression is not required. As
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first stage is a set of buffers: the Contone FIFO unit
(CFU) and the Spot FIFO Unit (SFU). The CFU and SFU
woubdeanss3are i npl emented in DRAM The second sPagaui2e05/001080
the Hal ftone Conpositor Unit (HCU), which hal ftones
and dithers the contone |ayd? and conposites the
bi -l evel spot |ayer over the resulting bi-Ievel
wittlitte hexomitndda\peleast 256 Ripyds ef DRYEM ete g b thgMoPHG demise. Clén thyé
mddmfs BBALR oFRRE BlkAmA Mmtrasecpr, m@%@@aqeemnwassm bGik

t he MpPEC device i s used. to si x channel s of
petiormpds Flopve gk hy negd or 3 mgE PR I?rﬁfﬁfs?rl‘r‘ fogked gt bigher speedgengs hat
poR@ticordtrhptiohailie tGrespaydidg® hphesten for tn fitstreo podent head. For

exanpl e, in the preferred enbodi nent, the printhead is

configured to print only with Kpushed into the
It il epmespipted Bat enghigng |afi206bﬁset m@ss tp Re felseted if predMPEG Gevicegequires the
woke ol REZ! 6 aﬁ:@f‘ﬁ?@rﬁ&ﬁi 9 be (nMntéﬁO 8% @i SahPR, dt Rist ﬂ%&ﬂytes of
DW ?ﬂb el‘g’pﬁ'm{} g?rq'ra;gg 100 ts?)i 9 a g&:y Ve?}i pg):\;’veor%ug r:é(%gsealp o 1 e[or or
selqdtigely emﬂs the AP U lphd LB st dldle impAereentedbin Me§ECNH Opwses Pre Or more of

theh ALk &%@&’9@9hr%&f&urdr%Meﬁteroﬁ%@radorwgﬂohauegrre&l&a@f&et
of line bufferss l.]ngA %(n Dotline Witer

limgjpiops Qf Hifydarree o e@"y Fr%"a PO PLIE 196% | oaded back from
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t Name Description_ Acronym
CDhU Contone Decoder Unit Expands JPEG compressed contone layer

and writes decompressed contone to DRAM
CFU Contone FIFO Unit Provides line buffering between CDU and
HCU

LBD Lossless Bi-level Decoder Expands compressed bi-level layer.
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SFST e TRy Ghit VaTE_De'S GrdvRiEd 108 blMeFikd BEMEATBD and
ral Processing Unit CPU Lgrpysystem

ation and control MVJ Me Managenent Unit
tiCUss t Hafmtradomposdoding addthesenianedgsr dnd cddipokites the
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erial Interface Low | evel controller tor

cDVGY Wi t HDative YritpdIniEPl O Ge r¥gtitef outplgt dstsdfer ajegygn printline to
IO controller, with built gk mdERiasrOant r ol

ED pul se units and de-glit i,rcuit ROM Boot ..
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nfigurable priority, and nmaskiifge prsfpEndC ock,
nd Reset bl ock. Centr al

| Unit for_caontrolling and
A t he Sy @] Bied¥ks and ﬂ@g’@‘fséb?eéﬂ‘ e’ﬁlﬁ\%/@?tg%tﬁ}? the
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synchronization between multiple MoPECs.
Also provides test interface to printhead
such as temperature monitoring and Dead

Nozzle Identification.

SOFTWARE DOT GENERATION

Whilst speed and power consumption considerations make hardware acceleration desirable, it is also
possible for some, most or all of the functions performed by the MoPEC integrated circuit to be
performed by a general purpose processor programmed with suitable software routines. Whilst power
consumption will typically increase to obtain similar performance with a general purpose processor (due
to the higher overheads associated with having a general purpose processor perform highly specialized
tasks such as decompression and compositing), this solution also has the advantage of easy
customization and upgrading. For example, if a new or updated JPEG standard becomes widely used, it
may be desirable to simply update the decompression algorithm performed by a general purpose
processor. The decision to move some or all of the MoPEC integrated circuit’s functionality into

software needs to be made commercially on a case by case basis.

QA CHIPS

The preferred form of the invention does not use QA chips to authenticate the cartridge when it is
inserted. However, in alternative embodiments, the print cartridge has a QA chip 82 that can be
interrogated by a master QA chip 80 installed in the mobile device (see Fig. 6). These are described in
detail in the Applicant’s co~pending application temporarily identified by docket no. MCDO56US until




10

15

20

25

30

35

power ed down USB Uni versal Serial Bus Device USB

device controller for interfacing wwth the host USB
weubsyzesm Unit Unit Nane Description Acronym PCTRAU2005/001080

Engi ne PCU PEP control |l er Provides external CPU with

the means to Pipeline read 3md wite PEP Unit

registers, and read (PEP) and wite DRAMin single

its Qeaalbliuﬁlbee Ruaglesed. Gt ifieredoTereliecmel giscldsit b I\EX,[pIBHUSBhaQ bRt

d contone | nd weite npLes
e R R G e B4 T R Mot B SEBDRERET e
bufferlng bet ween CDU and HCU LBD Lossless Bi -1 evel
Decoder Expands conpressed bi-Ilevel |ayer.SFU Spot
FIFO Unit Provides |ine buffering between LBD and HCU
PIEYEERRIC npositor Unit Dithers contone |ayer
and conposites the bi-level spot and position tag

Figd Ok so 29% magel&% éh@ s§<PO R RR R ine PRANGAS ?&sﬁtﬁe Itrmhesae ad best

nozzl| es { col or redundancy and error diffusing d
shqyg iy Tig 2§dheLrivegyeien (7o mstifesie Aot 56 obierlesst ¢ ﬁ“ﬁ@“\%“? ]tsé’r
thrbdizh holdW60f Bx@ntidybr 18D Endd afiring i@ Tae Gbpodi1 5Pt attched foethd Pridghté4,

thch ﬂlerurg Es%&%hm%%g}poﬂﬁ 6}5‘ gl@ﬂg £raci‘ljpi2§1 ?xgpagg‘eléc@% elemﬁlt 168 is

I ne store,
dlsﬂféﬁcbWIélﬁﬁh@bfPFgéﬂl@P $606 Wfendirgactgpsthe holg |t<z;1m|5 e ermerh e % 1§ yith the
carftilelvdit1 616 athe Elélhéﬂf T epofiasaaptdl @e Efllof e Rl 3Ghathdlien datfarms, the

cmgﬁﬁ%ﬁg %b Ogﬂmﬁ%?wmg S%ﬂ*&Yﬁgh%%gﬂkgg Al so provides

t est |n;erface to printhead such as tenperature
A #Pb bhd AR 6P e dNRR 2bferc W8] drG tideQheel 172 at an angle of about

50 degrees. In turn, the drive wheel 172 engages a rubber roller 176 at the end of the drive shaft 178.
The drive shaft 178 engages and drives the print media past the printhead (described below with
reference to Figs. 12 and 14).

Drive wires (not shown) are attached to opposite sides of the piezoelectric element 168 to enable supply
of a drive signal. The spring, piezo and cantilever assembly is a structure with a set of resonant
frequencies. A drive signal excites the structure to one of the resonant modes of vibration and causes
the tip of the cantilever 162 to move in such a way that the drive wheel 172 rotates. In simple terms,
when piezoelectric element expands, the tip 170 of the cantilever pushes into firmer contact with the rim
of the drive wheel. Because the rim and the tip are relatively stiff, the moving tip causes slight rotation
of the drive wheel in the direction shown. During the rest of the resonant oscillation, the tip 170 loses
contact with the rim and withdraws slightly back towards the starting position. The subsequent
oscillation then pushes the tip 170 down against the rim again, at a slightly different point, to push the
wheel through another small rotation. The oscillatory motion of the tip 170 repeats in rapid succession
and the drive wheel is moved in a series of small angular displacements. However, as the resonant
frequency is high (of the order of kHz), the wheel 172, for all intents and purposes, has a constant

angular velocity.

In the embodiment shown, a drive signal at about 85 kHz rotates the drive wheel in the anti-clockwise

direction (as shown in Fig. 28).

Although the amount of movement per cycle is relatively small (of the order of a few micrometres), the
high rate at which pulses are supplied means that a linear movement (i.e. movement of the rim) of up to

300mm per second can be achieved. A different mode of oscillation can be caused by increasing the
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SOFTWAREDOT GENERATI ON Whi | st speed and power
consunption consi derations nmake hardware accel eration
wdesioriagi3e, it is al so possible for sone, npst POT/AARO05/001080
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(not shown) are attached to opposite sides of the
ToREBEORBIs 8fdny ink cLhiBIE AL debBFedlOhaMRDY @0t PPMure of the ink in the

chambers is less than atmospheric pressure. This causes the meniscus at the nozzles to be concave or

drawn inwards. This stops the meniscus from touching paper dust on the nozzle rim and removes the

slightly positive pressure in the chamber that would drive the ink to leak out.
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of a drive signal. The spring, piezo and cantil ever

assenbly is a structure with a set of resonant
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retained for rotation by corresponding holes 226 in the housing. The elastomeric drive wheel 176 is

the noz?

mounted to one end of the drive shaft 178 for engagement with the linear drive mechanism 126 when

the print cartridge 148 is inserted into the mobile telecommunications device prior to use.
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structure is typically a block of sponge-like materia

or lamnated fibrous sheets. For exanple, these
weoennwsatien3es can be foam a fibre and perf orat edCT/AU2005/001080

menbrane | am nate, a foam and perforated nmenbrane
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Popves 2pq gound gye gpelied dosthe mindhead ghip yia FYReoRPET RUpTats gepsogpagely 200 microns

thighe &hl&ﬂ@éjele%@lc&ﬂ? @&nn&dﬂsﬁ td'b()ﬁltﬁ@ §(§uﬂ§ dléhg e Qﬁ»l{S witecofuctiRQdiiefi¥e. One

o G 2 By S0 e B R B B SRl e
thep lencelpseleied, yrigseribkst.in fgTe detagltebpdherche neni scus from
touching paper dust on the nozzle rimand renoves the
sI| ositive pressure in the chanber tha
i e Pl DoPnBE e oI o Y & kg el SO B
defcHiged troplativh td theSoPEC-hysedialithic priitjead araghefpnt des¢ripkd in USSN 10/754536
(DB&%%%%%&?%%)Q’I(:%&HJJ aﬂﬁl{f}t izoiboXV' Qoﬁt{ﬂ% ok Qﬁcﬂr%&)rpl)&?ed h&éﬁ" by

can tra-soni cal
crosyrefstener Y§fé)t#eb?1?h°%lm§fésathe W‘lﬂﬁa‘t ‘ﬁ’ébeufﬁ‘ﬁeii from @%‘@r Bere Pﬁ’é"hthw
prinfRéadSdodpisin GnliigRiBifdad knoulds BXdschibedih WSEN m(y734616I(Bedket No.

PE%%?(%;}LEH an J O ! elél ZtObAp tge gonte P s IW’HIC? gr?':n%%boqg%hhetleﬂ%y 8 sEeterence.

16 Eservol rs i Nk~ during
wanufacture M cr oChannel vents 140 define tortuous

In BebidBréd ot tﬂeﬁdis 496l Qid(\@%ﬂpaﬁ'tﬁﬁy ieﬁlﬁedﬁﬁét @Ssothd Hayadglevent

e .bre her nt ssur
unegﬁafeﬁg FENE TR o BEOPIRoAL S R0l o e
in 4 Buiiaksle way, L1 the piefetred thdokmnisio fsttes melsde palteem que Bwibla figk Within the

prﬁﬁ@aﬁ 896 WReR el BEwRRR: Ss (ﬁg&ﬁfed Habhnd Sk R¥&M cdnliinRE e
different orientations. A | abel 196 covers the vents

mqh%mmﬁﬁﬂm#ﬁé1HHE&H%GP€§#UB?? portion 198 that is
renoved before use to expose breat her holes 154 to

Alte%gt&velg hleafd§1 l%ﬁyét gl‘ tﬁle§d4c %&@d QR %&e%&hﬁhﬁl rese of somfe or

not s e bott om of each
alliofigs cgpppnentspg part of BZPH%‘H’@C‘TB‘@ prqcgssd t 0 ink ducts 262
formed in the hou5|ng 180. The ducts are covered by a

|bIe sea t ha e
Fufjl*)le Lhi te% teq]c 4 é Iy o? }1 ieﬁarate Elte%r t:;:} C#u? 1&%5 6§md%e) can
alsp bmjﬁecuto tstere tother lnfmmtﬂ@t e @wuﬁctﬂrlerefmulélpéefew@ tef Yeimprifigrpy end-

useF{' & Q@g%ﬁmﬁlé efsm\tﬁtsrﬁlduomdmne?mﬁg 8. By raRing RE aﬁgwnant
stri are faor.me

s ab BT e BB PR PO B e o5 ARk Ve P
exfouplenteh éugiblle liRs 29 2e piogid¢dheithone ofiiictfositde l@ks tehpg blown each time it is
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TAB film The printhead IC 202 is nounted to the

under si de of the housing 180 by the pol yner sealing
woizboer12¢85 The filmis laser drilled so that i RETiAU2003®01080

ducts 262 can flow to the printhead I C 202. The

sealing and ink delivery as¢ects of the filmas

di scussed in greater detail below A capper 206 is

det@niRCNAd filrerl10S o@ﬂﬂ@ﬁ&}j&m&lﬁﬂg By hawBén @bd. SA @t & 1i2R&%ad hegtovided
Q rresponal.n
for ﬁ%:g g&ﬁ)rg%gnr T#]?] Stuéagglg &ltﬁxg%th or a%&jl (ﬁ%lﬁfca 1%51g)le %én be blown in

resgomes] t@@lesdeaminqdmmn@co@netxmafqmw int h e n ozzl es

(described bel ow) of the printhead 202. A pair of

-moul ded el astoneric seal s. 240 on either side t he

Fusgﬁl? {eheon isq te P e i s EasEpage ERPHEY P Yrige e r??:?mﬁ?crm of
thetcliraidgecta Bncodzlas Elewdifiyr (vgquarelatiyblp ggquegpr othertvis® imbz@itddee. A

netal cover 224 snaps into place during assenbly to

cover the capper 206 and hold it in Position. The
Thefupible links gaa e pssocigisn witapue gr 1ppre thiffyegistsr glepengd the gameiwgyas data is
loaaddld”orlpﬂﬁﬁng e GesErivbd M m%fbdieﬁﬂ(bdlov@ | Dl&d, k4eqaind sdifi Zegistr @dntebidvcan
forlélf%n ﬂtle% & nﬁlam ofarl%glste]: ?‘%e%tstthhf E)édn ci W1 adﬁgéfkaqggrmtglgn%%§ way,

er en cover

theMy{PES Clﬁ]l@ ablh@tcor@nblé@*e@ affusihle digliypimplydh ehanging fpla fhgig inserted into
the@ﬁé%n%f &etoddbd duhis drinfihel aﬂemaﬁv@ﬁérraddﬁfonﬂ@flﬂﬁatd f&%ﬁowmg one or

238 essed fromt
o el e e S e A RO BB o 902 K ded s
all peawwp et methersittiamtivd infoethe RiZible ligks e hvroededtmthpheewem shift register
whitABYked ﬁlﬁ&h&eﬁﬁﬁ? e deEtQ slﬁﬁ]l%glggﬂ nt cartridge 148. As
di scussed above, the nedia drive shaft 178 extends
across the mndth of the housing 180 and is retained
Figh.GQ aid®B alidwiasid)irewOlidges ofdiorfgse koK 286 a i fiuse célhvespectively. Fig. 32

sholgxg 4 %Jﬁ]%glstgljggﬁﬂatg&t 12 %ﬁﬁq?tﬁ Rf%ﬁ%g tovﬁg ?Sgrﬁr}nglgd 111t§ tHIQL lﬂ)ﬂtﬂﬁgce 19375

rrve s emrent wt
377 ?Iﬁé%f)r Faehi spié registenlaish 3%h 383 ends§e PPntleﬁ‘@ t"parli *ﬁ"t fuse g#lt iPSPERGfECly,
prom&g kS plope@ KilRdo 1t§Hoﬁesb$iﬁmgr94m ITRe iRt @@@@Mﬂhdaap be@ti§ the

fusF]géIgr%gl O g 99 S;%D%I%éygﬁk%%e se c?aﬂ va}{les 3% L& n 99&5 tomﬁ -bit

| a n e a
registee 389U ks mlueﬁﬁecapbq aq@ebﬁeébiv th@zzlﬂieeé IC medéog@n@r @f@lnelf to inhibit

prﬁin% Ghdhaitel Y68 Saluedd 41 ong&lEeHa@\Qﬂy'opadéﬁlbﬁh& tHeRalhd¥®7 can be read serially

by Vi P e o NEBOREIS UELT ToE Ly o

nunber is assigned. In the interests of brevity, the

A ;Q)'s&ﬁ‘é 193%%%1?379% smy§3 hﬁe?‘orpge%@ blo% QhdIRde @feﬁgxt Bﬁl(:tﬁlle E}selﬂ%as a

Cross rererence (see ist If cross ref erenc
elegiieal fitivignee 49Bapich 1s spiseripiE AT heehani AL the H““Ph@sm"r 407. This
pullfdeweihé fide A OwTiiah 1saauﬂr&eq 1@ brofié thé fase_valve butpte 39 12infiBICH Zetoh A duse

is tg%glgv Eugé n@é%{}ﬁ eaglg 3%7#38 quer ‘ta &&ﬁ%glué 3%9 %retb%?eﬂﬁgéagsre%the

am active print

PFBT 409, cmlsscn% Bge § tios lsTtﬁeorp Adsetrraitpwe Aptsayses %&iﬁ@lﬂs% to go
opdHl cBERNS. 24idhe 409 W caROMENiRORowine Fued) Saldeldhipit.30 RONRdad BaeH as a one .

ground are supplied to the prlnthead chip via two

copper busbars approximately 200 m crons thick, which
SEsuMs TBEEERINTHESR| | y connected to contact points along t he

chip with conductive adhesive. One end of the chip has
As gg%/ﬂ?f{ngxlxtgn%%g?v{e) %qupéli h%téggfl gq%dwngugteg 8 %%gdermde op tLe housmg 1%9 by the
polymer sealing film 264 (see Fig. 31). This film may be a thermoplastic film such as a PET or
Polysulphone film, or it may be in the form of a thermoset film, such as those manufactured by AL
technologies and Rogers Corporation. The polymer sealing film 264 is a laminate with adhesive layers

on both sides of a central film, and laminated onto the underside of the moulded housing 180. A
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then encapsul ated, as described in nore detai

el sewhere. In alterative enbodi nents, the printhead
woamehiaosenst ruct ed usi ng two or nore print headCTAIUR®)5/001080

as described in relation to the SoPEC-based bilithic

printhead arrangenent descr#bed in USSN 10/ 754536

(Docket No. PEA25US) filed on January 12, 2004, the
phﬁ)ﬂi[’}tcﬁﬂ(ﬂes (tft shobvh)Gke I@ERIrilldiciaoyRb tha teating Tih @64to byincide with ink delivery
poﬁl{s%’lstﬁ {5 %%@r in #he k& %f ﬂ%etang'ﬁatl%wdggﬁ?ﬂtﬂc duEts %O uhthe film layer

ri nt can rom one nor e no
318rsp W@qﬁ@am’fheaé Hp29294 in guifl pemequnigation itk ekl dusts 363 wnd tharsfore the ink

retll@BCSiubraek 188, 10N 180/ 754536 (Docket No. PEA25US) fil ed
on January 12, 2004 the contents of which are
I ncorporated herein by cross-reference. In the

Thp thiskuessyof the pelymer seating fiim RaAtihaitichl foghedbEesitimend of the iplt sehldtpgivides.

ThP 8t deild thyin® &lcks 'ng'&ttﬂe%gﬁsmﬁ n8(ﬁ(_91rf§e WeYucts @20Qf1 ¥ %ﬁﬁ layer 318) as well
m

unaut hari zed refil t hat be of

as [ B £ 5195 Shg TR op fhfl re g%?l syde Hégetpf‘a@i’ﬁdéﬂ 2(%61 Aopgyer, as the film 264
seqiepcfosrtinsitlets 262an0n slst Huleh ine onayf corsius dnltte rgyeed @derotie printhead IC
20 @J&hﬁ;@f hﬁn l:;u%t r]}[ﬁ(l Méjﬁmﬂﬁt 1112@%1 acB&%eJeH?éfkﬂ‘}e%ﬂJ dlua 262 1n the

s sel ectivel

Pﬂpﬂgeaa & @2mTPFe‘6ggEn|5 giay £ 2igpchat rsachesdhs sedb ﬁ@&m inkrto lsak trom the

priph@d 8¢ B2rhd@ BetReH iR lcondhitsof itdveGersa sige. bDeen per f or ned.
Alternatively or additionally, the printhead can be
designed to enable at | east partial re-use of sonme or

Toghrd ggingt this, e Pelorre freling Ain Fodshoulgfoe grick evpreh ip aceupt foragy bulging

int®1he HR ots 262 for Bk ik 'dlllcﬂJSSO ﬁ'ﬂletﬁhﬁlaﬁfr BI® tifﬁx&dnahﬁﬁ%rt&ts@ﬂj on the back

ot B Pty 0% affe BrEEPobAirbea b SR uR e Gen an Dt
thaMwmhﬁhmwmu&amﬁmmemmmuagd prefer not to be nDdlfled
V. GRAHSELS o o &{%8% @?&@ 5%182 1&%&%&: skt MBLI on i's

|nk remal ni ng dat tra nk usagé and

sel detitiffedsy Oﬁh@aﬂhﬁge fazps ﬁsblleeﬂrm'ihwﬁéc 2@2Hebegarisheddge itand
MR e RoBul@Ndf B 8 FRDhferfa Bt B Shnfdtfatel Nk Usage. For
exanple, ten fusible links can be provided, with one
of the fusible links being blow each tine it

A poytiet ealivi; 26t Hadkaneas 405 mivens it @goafe forlie priothal 1¢ exreirniigg

ass'erﬂlki%ﬁ@é/n tﬁcﬁxl&vélj Sh%jeasu‘l% ﬂ?é%wkggss Jto 50 kl%O glaeQGI%O Hl'fc?o\ﬁk gﬁd for

each I nk or I n aggregat e. Al'ternatively
corsPOREgLY | PHFP&T flh?reh%?ﬂlfyu% FhBF“él reved-can be bl own in

response to a predeterm ned nunber of prints being

r . Fusible links can al so be provided in the

PR@%%%BC ge and selectively blown during or after

manuf acture of the cartridge to encode an identifier
Tufn§h3 6 8, Fids 3434 18V £hrifferetidichibiRAimeae of He Eﬁ[{twa@@b_(é'oﬁlpﬁm_prmthead IC
42% ﬁ% dd%gl . The fusible links can be associated with

Pg shift register elenents in the sane way as
data is loaded for printing (as described in nore

Fléj% Bbws SV of bfﬁ&iﬁ‘e@&j}c A8 ﬁldrltg AhdcB6hs flthd MOI{E@QfeV%eQ%6 Printhead
| ements can formpart of the sane chain of reg |st§noZZle

Ic é?%?ﬁé‘ﬁ‘?%a O CoLg A ‘%9 é&%‘ﬁmwgfhﬁ reparteddopice firgeady mozdle; 4
conltiol bgie g)zmgeperathﬁe tibiREGenelhiofdiré the @iatles. The et donttol ogiowd2ng
f
recgtles dh’é fr ﬁle Mopt&ﬁ clﬁﬂ 1E8 IVM a H%? &g@ﬂgﬂk NG ¢ %g)'i‘e‘?eé{jg ﬁ)hn Ia%mgle MOoPEC

Inserted into e stream ata | ring
chip A 66-feqdn e tweiprithead IGs ¢ 3pd 436 ‘@@@F‘%tldétﬁ al |y, the dat a for

bl owi ng one or nnre fusible Iinks can be Ioaded during
The nozqg (Z:io f’%%ﬁogpce (ioP uroeg tots?nd svf éja%. c? ‘ihﬁréorzz aFr?ag E:(H‘% {or E)/rm gg\%g glmk
40’f (Wihldll fvepmilftﬂ%ls Ither@l@smftabwb@ctplr@% Sfatvs Al pther ppredtipnaipfermation

shift register
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whi ch is | oaded i ndependently of the dot data shift
register. Figs. 32 and 33 show basic circuit diagrans
wohow/113fuse | ink and a single fuse cell respecriarebos/001080
Fig. 32 shows a shift register 373 that can be | oaded
wi th values to be programmred2into the 1-bit fuse cells
375, 377 and 379. Each shift register |latch 381, 383
abait the 384l @AIYBRUS1 & Condnuhicktid badl 16 fe B@LIE conBEMREviakabiNer link 408,
BV NG R SILAM YA eSO [t corresponding cell.
e fuses are programred by Setting the
fuse_program enabl e signal 387 to 1. The fuse cel

ThéAbAR Srra3dre 4803 RRE in3Rre Rfaf inl OALE s it BFikble B4 bt will be seen

regi ster 389. This val ue 389 cap be acgcessed t he
o S e SR e o Lo Bt e B it o reseect
shifiregister HQF andhibree tdie chansads, vaall efavhick is adptesentee by a corresponding dot shift
refdulr@6Nat i vely or additionally, the value 397 can be

read serially by MOPEC, to see the state of the fuses

375, 377 and 379 after MoPEC is powered up. A possible
Af stiovn it Bilglre 36/ Bhe ifife/sslbd wMift tegistérisQR inA@ies Bofwardeath @ietfifthdeBwne00, a

<&k epent A | .
RS R B ST e
odg qetskift greisterO3 pid an gysn A shis registen 7., Thpigfidang ayep dot glhifippeiste 603
ant) 6@kEre sonndbrédCdd oﬂef‘zncbs{d&f tBdt @ & aodké@t}dﬂoﬂga telo@d $hifSregidt@ 6688 one
output 391 . initi . 0. A fuse |.s own

BB Hsp BEbunh b P e B8 s Bt s S Tt 958 g v
eviyotohshift reghtdr & fedter grednputnd 2 PRETex08)S ¢ rinigt plitey mdiiplexa i selected
by YR8l {cBredchi) Qur@B postPAduetidn 1&g, il RS bfdRkiorC b SBsicah Bnal selects

fuse el t to. go open circuit, lLe. resistor 40
cobiRGpraLSiT o Gl et ialeis o b e PO o o
coloetadie haplicd fghearespertive doShAl rbdidersTIIE PRI NTHEAD As briefly

nment i oned above, the printhead IC 202 is nounted to

t he undersi de of the housing 180 by the pol yner -

A gipelg Golrgm N ik poghe descrbed ithyreferepge to igire 36 iy ﬁ? sreRpdipent ghown, the
colutme Nrimjhldessitxi data FalheR) cigrRing Sn dld BT vatie hdPObyy:m Wlepbid 6@ of thk B34 shift
[ LN m e set .t as
refffs o, B R bl 8 0 P o e OVSE AP sl el B e B2 or e
thregydo ehifbegigess S0Fheolpan I plee indludgs 4nrpgd fire valyep@8 frong the forward fire shift

redi Y6000 @ andvEd ¥ir GBS0V Bonk BY RVeFse B shiRtrddistel 608 Swiidh af supplied as
ntra

. C [ .fil d | am pated.onta. the sjde of the .
0 BT oo s P A PPy B30 # e lea bl Sicophy
thepmelect kiaf waistelr6G0R.| Whenttikerseleng veluetirezersethd ddd direfvialueris 2@t tand when the
seBQ AN iflhe Whel erl K vaIRLS oWfplity POI Nts in the ink ducts 262
(or in the case of the alternative cartridge, the ink
ducts 320 in the filmlayer 318) so that the printhead
The @10 Forh the Bhift febistercblementinana g0 e pravitidd at faputd th kesgbotb 6dd and
pASH EBeLed ot e g Nk retaining structures 188,
ev190t§%%5192. %Ee ?h?%gness of the polyner sealing film
264 is critical to the effectiveness of the ink sea
EatH of [d6t@atdhG@Band Gleantl ideinresi@atlve askdeiet] Blif: Apisibreledbnds fofn 4 1A cell 614,

housi ng .180 r..the | uct In.the fi | ayer
ol e O e B T et D g s e
oufpah o thg ghifsiegigtergempr 606G Thapdatrdenyt 4 1Cthe GiEft regisfpicolement 68Gis priqeided
frokd thd BuipBrbr & BdViSus B & theld@d i HitBre@ et (unlichs thedlenRhtsRdPUl ge

i nto.one o reverse side p

condui t the r I f th .
col RO FrE SR s Rty oM eIt T B POl Hu et i
clogked dram the ontpyt of flip-flepc§06 dgo lsielv@R apongdeeibtvé a naghtivel pdepraR @@l on
LA the printhead 1C 202. The saggi ng nay cause a gap
that breaches the seal and allows ink to |l eak fromthe




printhead 1 C 202 and or between the conduits on its

reverse side. To guard against this, the pol yner
weeealeimgs3si | m 264 shoul d be thick enough to aceoumar2603r001080

any bulging into the ink ducts 262 (or the ink ducts

320 in the filmlayer 318) While maintaining the sea

on the back of the printhead I C 202. The m ni num
Thelvhipktnéash O it ﬂamqamhswﬁarft}&a@h& tocp tired-inpu2 AXD Wik 5. (Ullibe fguts to
thQJ&ND D81 S\Meqﬁeh?r Gm B Gﬁrﬂa%fe ﬂﬁlgﬁp‘?exm%@@?d p#fs Sfile sikifer.

hi ckness of esi ve
Thea”ﬁ%tg?eeof 8 P?Zale tsmr@olledtbh the P‘éﬁtelpfoﬁ?é%al Pp pndicpcbegigheeinie

1e1hgﬂ1¢@ard t@aketifie adadidntfht 1&&2&%@%&6& thst 208k A tPYE hﬁtéryl (ﬁta@att&y

5 poiwered eml{oglme%}) dILﬂlfS is n% nmg ‘!ﬂ% a rcgatlf»/el¥ n%ﬁl{“ %qm&tl?ﬁ!gg lse %{:l@ﬁ& ejected
from caelonegzls a5 1ta&jf*erqu an te efr@pdlmbm dmrrbnci the ardfileGguah Br icthe $amie ¢y each
do@ﬁﬁﬁ@?&téf @M\Mbwdm\’b@lmé betbddf E&@fbkﬂg cdstifid ﬁ&ﬂoﬁlﬁﬂgs Hower, in

correspondi ng
ot B ' LD (oot SRS B 0T atrhed) o can b
indRRANTHEAD: dO)EE thitreell angven ewathaodziegs. 34 to 38, a
10 preferred enbodi nent of the printhead 420 (conpri sing
printhead 1 C 425) will be described. Fig. 34 shows an
Oféf% B Jriziilogded i th% Irfee 21t THeaRifi apd rylsg erﬁﬁlé &t §igpls arp gpplied to
th¢ LD MdPEG, davinggto iGrigetriicmblreaclejécCa db2 5f ihi el ddehasichos 12 that
}gﬁgéﬁ gﬁre array 401 containing the repeated logic to
ire ea nozzl e, and nozzle control logic 402 to

C

.O.

generate the timng signals to fire the nozzles. The
15 THeQigidlsGore@ihinbRle chAgHl fre $ihdafiRE & Sl abfer OM t he MOPEC
chip 166 via a high-speed link. In the preferred form
a single MbPEC chip 166 feeds the two printhead |ICs
NA@S andDm%&tht1rwmmmmﬂata The nozzl e control [ ogi C

prlntlngf 1 1p Aﬁ??“v'|ch for prlnthead
9425 is Pheutel ect r Petpit dgpaitvadioorshii2&isteSbint us and ot her

sroRer ati ggal i nf or gpg 1.eRaRRE inlA6s BREL & BRE Bdke SO IGRL
LIS co n%cated bgck t% the ngzzle contrqol "logic via
Bt her Pink 408, FRRHPTIT -PEISP LB BV IHRA DR Tihe
Eelectrlhmm connechﬁh4@®¢nﬁhemnﬁamhemamﬁaﬁmcore 401 is

0 1 [ %
DIIUVVII | T 1T1TUT T UCL Al I 11 I_l yul T©To QJ allu JU. LINLILELIL] UUI C

35, it wll be seen that the nozzle array core
conprises an array of nozzle colums 501. The array

Asl sWnUﬂﬁ@m@3f thE Y $ihaR T ars h)‘uifeﬂ orf ae(ﬁdgﬁﬁa? ko eﬁ% iﬁfglg git dAE &ffor in the
esente

channel s rep
20 cuf ) Mo ReErt ST CEATPYing B, 7 G RSt i arant demand by
spieidipgritov@@he thrévaofziercelingms|ivtdre-dGhyddtfashiegi st er 502 i ncl udes
a forward path fire shift register 600, a reverse path
fir? shift eglsten 601 and a select shift register.
The o5 latqhesand e ichen fopping theyyagpys shif prgisters ate il steticrin G gubpgiment,
andire EMOB dgred t Bie dG1B ardRchsaurtieMe titc@tis vedllikhdwnri€goss klelled 60He art of
s | 0] A
25 RO St SRR SR A 1S
the odd shift register 603 in one
The combined printhead ICs define a printhead having 13824 nozzles per color. The circuitry

supporting each nozzle is the same, but the pairing of nozzles happens due to physical positioning of the
MEMS nozzles; odd and even nozzles are not actually on the same horizontal line, as shown in Figure

30 3s.

NOZZLE DESIGN - THERMAL ACTUATOR
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direction, then through the even shift register 604 in
the reverse direction. The output of all but the final
wevers/1de3sshift register is fed to one i nput oPC®WAU2005/001080
mul ti pl exer 605. This input of the nultiplexer is
sel ected by a signal (coresdén) during post-production
testing. In normal operation, the corescan signa
ArffitbreaivSnod0d dedigh @ilisd3 p tHernf20ifjot Inechiapgad foeekpélingtitkeroatéB@mozzle.
THe R n%%zlgs Igl% sgpblut smplar? th ‘Eh ?Agchanaggf eﬁulga‘filelﬁ%ea%d % %}%})P(lled %Y %11{111ar

eac or to respective
copteohysigngle pyssimiden Cmsgirwgmaﬂ@é Mﬂhﬁffmenhp¢1$e PERSNGS B eequlieed by fyed
diffdrdnbs IekiOs BRERerlses Rle@WR ackBuntelifort he enbodi ment shown,
the columm N includes six data val ues, conprising an
odd data val ue held by an el enent 606 of the odd shift
Wittaiglerstce to I80®:s 32 tedk3 athe rovabpf d prtirdhegddcepedikpsd eh dmpodiment of the
mv%htﬁ)ﬁ@(ﬂﬁprl@eg 4 n&lee %)ﬁ 9@%%@1 n%ﬁleg b03 rtl?egzlms e ﬁoz@%awﬁ%ozﬁm 904,

g the three d reg |ste
ang! Fpefies 4> %ﬂﬁ%@?@@%ﬁ&é’h@o Itlﬁf‘e%r’-&n}ea%et?hﬁ fom a
silisbu rfittider sergritig ¢ whlclﬁﬁ)ﬂbpaﬁwﬂ b’gm@weahexﬁmal eapvadep@itic @ Vi), amert.he
sa{rﬁ&@lrnﬁ%ngllvﬁlﬁh ﬁlg\!lbfsé pen gétgh &' 601, which are supplied as

I nputs to a mnul thlexer 10. The output of the

mul tiplexer 610 is controlled by the select value 6 11
The Bnﬂtﬂ'éﬁl eﬁs‘BhﬁEﬂeSS\ﬁ'thfrEspé’celg lech @6zz16 003, sidveills 906 @n SRiLIeEE nozzle plate is
su;%/pﬁ‘ll'te%e l{zele %(g |dle,lfte g ‘%VQLQ dWafllls [ th\é %Lz%ﬁe p#a?é?@y f/ %Jtl-lay%ﬁ sglbsmg &)8 and
an dnlet pagtage 9PH extepding élsougtr tbmltlmr@yeg Pnbﬁttatert@tﬁp fr die (eqt eowntog the

suﬁ%e amo;@@7e1 a%tlﬁité}‘éleﬁ&ﬁl 9RSs gugp%w%wml ﬂaf&ﬁﬁl&‘e& 9oaeso<aﬁplme
a C ctive
o R TR 557 R PR R Bt Do db g i

- systdni (MEMSp giustuer wiedhanfiernted by alitimgaphicprocessenhich & Ldscribeth ingiprd dstail

peROWN in nore detail in Figure 37. The dot latch 612
is a Dtype flip-flop that accepts the output of the
shift register element 606. The data input dto the
Wishiite printiegd i tratse, ek @ Mefim £0Grvbis (uprr sl etderd thOdhbbe 90T Wiaphétinlet
[
Pai?a%ﬁ A e e
1@ js pped for Semepvha lesthant] npigrg pegqngdyso thptihefigpting isdndeforn of ajthepmipl
puisé Itt“m':‘beaﬁﬁr[edﬂted\ﬂ&k fueeatedpdn@dnt i9$0 1@ InqKkeked C(fnfaﬁlfﬁ'l&ﬁﬁ kWl Pid fhe

chamber dOl7 Eo tLat ernq}ge elemre]l;tltgsehae% %L causes .%?]nerate f 9 orot%lbkﬁes t91%,]m the

ative
1nl6 ﬁchr@nalw tbv inf ébll qeustiyigea pybble fvenmmlpmtds Figeye é9 thhwsetée foryation of a

bum 10 A pfoxBrimtelyQt i6rosebJAR bikes ge‘h&at{oh ef Mrﬁﬁtp@lseﬁﬂa@c i@ 6 BentRSubble

fromt nuItJ xer 6
naj Bisp e heir sfirin 6 e P et g g i gigin e
forinof & puidey afil theedergyynetebrary paigeseatpthotubble 1%5is tpria bupblied wéthid thaigshort
smke, for exanple, lengthened to take into account a |ow
vol tage condition that arises due to |low battery (in a
batt erypowered enbodi ment). This is to ensure that a
In bf2taditn, Vodthge ICHPISH Stress blediiddsl (tbt sidwn) folcalss cuddkititcCilodithrbysh the
elegllenggsc JC}S dThe £19 é)ge?g a'i]e rﬁlﬁl} Eucﬁé? tﬂa# éerﬁéri %lglso 1:59: n}og%f tﬁe electrical
TesiSHAE lsr%?wdé%bﬁhwme% |T¥uts negyjal 9@}% Powmr cewwmddv PR?@émgathe heater
9103 liRMGRd bR theRRRert 91D @htiny the GotEdal ARErRatd O EBTRACE.
However, in other enbodi nents, the Pr signal can be
applied globally (ie, is the sane for all nozzles), or
Wiesa the pleménhfliovs Tgeted ds fleseribied aboesgithe bubbla 812 fommis elongthd length ofthe n

, eletn@ntﬁﬁgghbﬂ@ @;ﬁ)leﬁing, in the cross-sectional view of Figure 39, as four bubble portions, one for

each of the element portions shown in cross section.
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Once the data is loaded into the latch 612, the fire
enabl e Fr and pulse profile Pr signals are applied to
woOheocAN33gat e 615, conbining to the trigger thecnaazbms/ 001080
to eject a dot of ink for each latch 612 that contains
a logic 1. The signals for 4ach nozzle channel are
sunmari zed in the followng table: Nanme Direction
ThQﬁ}BElE bﬂ§ &r@@geﬂeritéw&hseé Sakdreabal prpaiiré @t thOchadibek 97 Wthh in turn

cauFes ghe {ec i‘onB ?{dr(%ﬁ%jw nna(%{tl % dt% n z%e %Og :ﬁlg Inm% a551sts 1(111 dlrectlng
thedwp@lﬁ st ioieciefl. s¢ mdo wilgdzedie Ch?ﬁlp%ofélroe oledirestiane L | n p ut
Fire enable - needs to be asserted for nozzle to fire
Pr I nput Profil e-needs to e as ed for n le to
The 5epsan that theps 43,991 oRe pergit®a a%df aIPbﬁé PFfé‘ﬂ%t P@*ﬁaﬁf ré%“é}%the
pressongtvack goneraedckitai) tira ahambérpondaing € tifei eteinprg 9 U and fremiop dfaibubble
014, Bes FHREENgi6Q! HilRbersLhEmBELresFARAL ndMedt hE T Ol OWi Ng
%L ﬂgwgg on. Thi's aver?ges %%g ghrrent demand by
spreadlng it over the three nozzle columms in
Thé advrtadel e Bbafetddhicv10 Jdig sehpdndddatithdn esn eitg etbealdddai mipedid
various shift registers are fully static
nm&ndn%EQM$e elwmsnt and are CMOS-based. The design and
construction of Iatches is well known to those skilled

FiguRs 40Ra &1 §h0\@f_he i B a0 GicbdiNeliatd BiEden Efpérit@n aftee prlnthead Tt

esi be d scrlbed | det
M‘g’(‘} é?fﬁgﬂ&& Hbje %?ﬁ%ﬂ%gdﬁlglg lence SORS, Wéte fhe Fes ?esﬁ%ant aldvancemen§ of
mk¥9ﬂl thtdngebe fvzald 998 TR 8iRgpe vfdpz)méaée Peps icgsdvor as s]?ﬂqv}/e in Figure 41, is

detErhfirfel 1)}1 4 %mﬁﬂﬁﬁQSﬁtﬁé]&rtﬁ@Malﬂ&zaﬁ& e éu?facre Iﬂs%m&ﬁﬁ‘ﬁle ]Ih}@tl 1. trth€surface
ysical posjitionin

pairin - nozzl es p

tengpn Wé%l\‘?EW’S‘Zﬁ B ?Ffé‘é? e a&pfawgﬁ%‘\’)é fi° ﬁ?}zbﬂﬂéeémgﬁéefﬁ&amum
liqéid had avabyrated) the bubble drvsseltialiy didirsbaped. | | ne, as shown in

Fi gure 38. NOZZLE DESI GN - THERMAL ACTUATORAN

alternative nozzle de5|%n utilises a thermal inkj
Thererpsnin e vitin fe chamhey P et ?r#wbé%ﬂewlﬁ&ﬂtﬁreughﬂﬁéwzﬂe 903,
buffalte pl[l'!;'ﬁés strZidd sk tRbEsh HRtinld yissagé 909 Hbweyer the inldeiatsage 909 is
appgtgx(r:llr 121%5 ﬁ)% ltO 3%8 Y IlC\I'/(%lls l%rl]etn%;lh,l qr prso% Giytqg m?c¥ on l.g%a%n@trer I—ﬁnce
thegfi if 4 @b%mtlal p)léﬂosseirqgr o*slalr@slt ﬂlﬁ Pieéfqrumarl@éfe%yf thgpyossure riseinthe
chdtibbif B BRELBRe ink o rdi8h HERZAE B2k SilelBiSd MEEH 6118 @an back through

accounte for Wth reference.to Figures 39 to 43, the
the I PR pri nt head according to an embodi ment of

the invention conprises a nozzle plate 902 with

Tuﬂlﬂ%%l)v@ B F@g%?é 4b nferp%htﬂead thBowRQZZLi8 M&‘éﬁc@&mﬁ%ﬁéé & ofjéram@n in

Pertures 905 extendln r ﬁ% )/ g ﬁ%
whish g nk d'Pﬁ 145 3P iceted isghpymide® I“és‘i’?‘é’(‘ tpE‘ﬁ% peiregi diop breaks
offs iAt fhis @figethd Bublble9 12thes airbadyy eacbd itsnakitug 8jposid hasdhen byguma\tollapse
1.C I . a sacrificial
tov?fa%%s g{é?gﬂh o%olll%;ﬁpflg ag u%gééqdudé%{;}e gec%ﬂ?%: F]l g%'rrh e printhead
al so includes, with respect to each nozzle 903, side
Th¥ed1tkyssin® O BubBMY 18 Fowakie the pai loEcoPdpad B 7 kdises some ink 911 to be drawn

from within the nozzle 903 (from the sides 918 of the drop), and some to be drawn from the inlet

passage 909, towards the point of collapse. Most of the ink 911 drawn in this manner is drawn from the
nozzle 903, forming an annular neck 919 at the base of the drop 916 prior to its breaking off.

The drop 916 requires a certain amount of momentum to overcome surface tension forces, in order to
break off. Asink 911 is drawn from the nozzle 903 by the collapse of the bubble 912, the diameter of
the neck 919 reduces thereby reducing the amount of total surface tension holding the drop, so that the
momentum of the drop as it is ejected out of the nozzle is sufficient to allow the drop to break off.
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supported, a chanber 907 defined by the walls and the

nozzle plate 902, a nulti-layer substrate 908 and an
wonbwest1igmssage 909 extendi ng through the nul ti PCEAER005/001080

substrate to the far side (not shown) of the

substrate. A |ooped, elongaté heater elenment 910 is

suspended within the chanber 907, so that the el enent

is in the formof a suspended beam The printhead as

sh [ j cr.oel ectronechani cal st em ( NENS
wigp Fieon D1 broti 4o v PHE o 1o R O oA ag e bubble
913krillerisesits thelpaig 0f doliapsd 917.nwidl bd @dted that hele @uyno Wiid surfatee in the vicinity
of BE b&iﬁt heaHadsSo1 O Wi thé QitaBdnlead EQMAEESEr VOi T (not
shown) enters t nber 907 via the inlet passage

909, so that the chanber fills to the | evel as shown
The flozElesgnty @lsStke a Béva hediet @i to tjbe ink @wpe IThesk eyIKd “Bdbhalibsnd’

no%kﬁe@grﬁ get {ng mﬁgrgpt V\ﬁ@% lhulbﬁg %)Pﬁn%;?tper&lal e%%n?na %J%gfe)xﬁg andsa?e sﬁ%ﬁ%dl by
singlar eepipyl aigrali be similay SMQASrEcHEatlesit vath diffeignt pglmr?fées itfjequired by any
dlifehaﬁfegﬁﬂ drﬁ@dhﬁl@&énsﬁﬂs b&rd toR adcBlated fok 1A iiHerntaligng ﬁb’iﬂb&%lg@@ described

in egalgll & tg% %)ﬁlc%}; P é)ﬁlbcigngg%lﬁ?tlgn teg&(ﬁarﬁ}hld?n% 1edst)ﬁ %ocllést IJI(IJ}%SGUS
untﬂef@ erriglinngbey is atsfgped; drkthOidtgresiond drevityuthe disclpsiyel pVED PPV hardpeen
indotpehidic@erd @U&(ﬁs raRreRd3QWB 1isk FerofsQécirBlct AR cRfen@ atRWDl € 912
approximately 1 microsecond after generation of the
thermal pul se, that is, when the bubble has just
craoie eat ed on the heater el enents 910. It will be
appreciated that, as the heat is applied in the form
of a pulse, all t he ener gy necessary to generate the
The yasigpsearirilesaleseribed ébogmsbvsr%a thiisaei WaytSHeg TRsTRbile davicqrtself ppnot
telDjdhadki sOiply sydnt i@ @idisd. Hero[thd Bdleadll BSdsceibadlith et@siced th Mk
m%¥gmn# to cause current to flow through the el enents
he el ectrodes 915 are nuch thicker than the
el ement 910 so that nost of the electrical resistance

ReFefrin@ kMg, A& %eQ}(rtrIdE@l 48 lisSRBRH axidily ifo the@AMilk Yhoat 1006 a thef€oess cover

r consuned the heater 91
28% t?)eg)lg%gammt glt]% Tﬂ%crgq? 12% ngsg;@eﬂj)usl}( %o %gtgis é& al}df%é the cradle 124 is
an eloegatvd)-shpnedl seuldied defiviegh chomel eiie dimWsonediihdosely eormsrondis the
dﬂxeﬁm&@ 3t tﬁ(gprﬁnscagﬁ@@ r148b ngefi‘iﬁgﬂﬁv to Fge45b&lp&l'tﬁdgg 1% g% H®ng the rail

al o ng | e ng th enment
328 98 H’F‘ir‘i‘f& intp Pﬁ‘e Pﬂtéle e?oag L00g Lha gdgsifif fhe fif @w@?g 197 §t5 pederghe rail 328
forg®sifiamelrtolératbbaatrgoAt showsin Fign @6 fods theactncoR6a dneheahraiipeTAB film

206) 8’% 1ﬁuig 2 &ﬁéﬁ@l@@atd/&w&r Biecitd % fn% c;gal@ 'Pﬁéqglleresld% %ﬁth &%gwer

I NCr ease pressure wt
CO’@H%‘PF@%Q cogtcts Gipgredie flew PER B3 A EE% cqrpgetsdhecpiridgiang the YloPEC chip
to BhE PgvePak@ R fhost Biectromds (19)1 dhotrk) I'oﬂthgiﬁoﬁllb Phodg) Z(Zﬂr&u&@awer htRlot data to

the é)rﬁ"l%h%ag4 enéc“b%e f? tto %{ulltnT eI uqteergcttlonnk%ﬁveen € I(/IglgE oc%np C'imdc’ the lgost eTc'ectromcs of

therm@dff tple@nmmmcahmde\ri@agbmbddm the Nespage and N@hﬂwTebP@mw@rzsz@

DeYRS0RREwChRaIRvO07 per inlet passage 909 is so that
the pressure wave generated within the chanber, on

heating of the elenent 910 and form ng of a bubble

MpILEEEDloes not af fect adjacent chanbers and their

correspondi ng nozzl es. The advantages of the heater
el ement 910 being suspended rather than being, enbedded

Figerd 24 Y TermpANTB e o0 irebephe BRI pcpBPgigatons devics and prinied by
the printhead. Fig. 12 shows the blank medium 226, in this case a card, being fed into the left side of the

mobile phone 100. Fig. 13 is section view taken along A-A of Fig. 12. It shows the card 226 entering
the mobile telecommunications device through a card insertion slot 228 and into the media feed path

leading to the print cartridge 148 and print cradle 124. The rear cover moulding 106 has guide ribs that
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Figures 40 and 4 1 show the unit cell 901 at two
successive | ater stages of operation of the printhead.
wOoRowanIBe seen that the bubble 912 generat es PATAR005/001080
and hence grows, with the resultant advancenent of ink
9 11 through the nozzle 90347The shape of the bubble
912 as it grows, as shown in Figure 41, is determ ned
tajpy thawitidivi the aitdioRedifathtilea duoestighitlathickky theumhe eard2d. tnfFep. 13 the card

f i,0
BB SRR, .85 i L 6 0y o
cogfes 2%‘&? a sepgp of ypging fingers 230ddasqripdin Bprs deitil bslow) fogred glopgage edge of
the3hap a6t21 € dibede Iﬁﬁgembbbreblbs%d @aﬁa e hﬂ&elswﬁdbsé@-tﬁalﬂam%e 826

en%er thees?§§14| 43 % e§1u He \%etth gO1S, gﬁﬂe it g)r%he i 8%9 lzlgn?he é}lqu)SXNeen the

rou nozz1e" ot
drrm b £78snde fipgkrs E labd&gagWﬁWgﬁ 226pad it mqemldqoférwdgéve%@em The
firlgQYVBIOGFess thd rd za& sgamaaﬁ%ﬁ&%ha‘%ms to%r@npgamermﬁtﬁéa& zééQ) frfcBon.

ength, a is only a nat el
iR 7R e e e e et Pl of 2 B Bkt curin
printiggoodescritledaga lasseetionesul t, t he predom nant effect of
the pressure rise in the chanber 907 is to force ink
out through the nozzle 903 as an ejected drop 916,
It is gyefompd f%uﬁglﬁ diivgaechapismy bigyelegtefdo pri Fprﬁ’é’%‘%déiﬁ‘ém t2 to'4 seconds.
Fadterspdetiedubintelativelyi bighereirideurrénib@ndifnpsit Festeictiohsonphmbatteat ou@ut

t s{olfver sb%&s%gl Bivgj%?ch}gégle i cc%xgu%gr% ﬁgweg%}e%ﬁ:& orosﬁl (3 v\%eeﬁ@éan certainly

el ng ejec
bewﬁtgred ﬁé%h@reﬁ@reahwmﬁéqkmﬁ@ the drop br eaks of f. At
this stage, the bubble 912 has already reached its
hgun15|ze and has then begun to collapse towards
e point of collapse 917, as reflected in nore detai
in Figure 43. The col lapsing of the bubble 912 towards

THe h&amf R thOfrinf@dd ﬁ@ﬁ@h&% Plc@ wgsg%sﬁ @rgem s?cﬁvs%;iﬁt cslﬁldgeem

he nqgzzle fro e sid
i S P oL G (13 Sl e B ERG P 1 e capped
rogid@tage 4@ leaf priags d38. tThecapmr’ntlaspinerdoskd] affisgotechdbistpriothead from
pafae!? ﬁust 'ﬂlﬁ otﬁgrloMts kvﬂllet aliyo Sto 3 fin! uﬁﬂ'lgﬁo% ﬁfo{rlql{:gmt%r&ﬁt when the

nozzl e 903, orn1ng an annul ar neck 919 at the base o

WPW%”&VBﬁn9f6 prior to its breaking off. The drop 916

reqw res a certain anount Of rmrrent umto overcone

Reg yfg}]f "floclglgst %‘lﬁ& Qd’] thfe 9£r§ ’hasi bee rag'lte (B)rm I‘ g a'lc/}%eqlfél% Via he entx?l slot 214,

drawn fromtfre Rozzl
The ppaing @I@Bﬂs @3001ge thetcpye agpingtfs délwe Bift 178 es lh@efkn L@ﬁgherpe'elfb@és
ImEn'@diitﬁp &o“ﬁlﬁﬁhtﬁ bigk drReshafig Whehleidmg edgabr tﬁd’cfalfda@@eﬂg SthdMclined
O t hat .t he

sl ool BB bR 1B s Dot moot e o B o ¥R o
spiitze22r 3y rayeimeeikheatiipeWieidall heiatidnad ps ©4 BrebmemkeEnot e card

cattsBMthd c@ﬁdeloiM fb&e §bo§f the M@Wat SBin ﬁt?;lét@ﬁ)ts &de ﬂ% sgne However as
ar r.ows ble 912 coll apses to poi nt

t he
sheyyn 7 Fgs. a"pfg &2 %ffaPPFﬁ’S RP§apingslesuch Shabiyrirepmevepent Pféh%ﬁa@ bpgins to
caigolineal nsoénhenions the Icafppérhlﬁeovly m“mlaiicyamj‘r fréninthe prévitiaid dbfp 202, against the
bia(s‘l?l% écﬂ&so@ %ﬁﬂlg 2430 e} MM G taf ﬁﬂpﬁ n?tﬁé/ rhlﬂltea{dqg @ﬂtoﬁﬁevcgrd%g‘nmences as the

e nozzles nmay se a actuate
lﬁﬁﬁg@F@@Wﬁcﬁﬁﬁaﬁﬁb@@Pqﬁ%§% so called 'thermal bend'
nozzles are set out simlarly to their bubble formng
As bes ghlrorvavrll m%l E%‘EE‘ Hl}:e 03?856\{:?&1%1%% glbng%helmaer &tﬁggu 121:1 %n%e%estb t¥e§/ ?apper lock
actaf!tibeﬁrtns %2t [hig|poifates @mapm 1031@0 beldthe ¢apeer inftheruneppiped @opitly until
prifdy isPodibl . €IS debdibél ih Yardz BadipRl@! | Stics need to be
accounted for. A thermal bend nozzle design is

descri bed
CAPPING
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in detail in the Applicant's co-pending application

tenporarily identified by docket no. MCDO56US unti |
woOneoesi@yizal nunber is assigned. In the interesPeT@AU2005001080

brevity, the disclosure of MCD 053US has been

i ncorporated herein by cros48reference (see list if -

cross referenced docunents above). CRADLE The vari ous

cartridges described above are used in the same may,

Asséhm F{%@ 5%%5 Itl?e cg rglgalﬂs&étﬁé Jncéf)?ﬂlg)ggltlogng.lﬂjil thw'g.Jiuﬁ 9%6' J] isengages

stemis use
f&ﬂ AR 2P2- rf’éfﬂlé"rpéﬁé@e qapper S icugloglrerl afeermgo gngagped position
bﬁ%&@ﬁﬁtﬂgzmo Fig. 44, the cartridge 148 is inserted
axially into the nobile phone 100 via the access cover
282 and into engagenent with the cradle 124. As
CASPRALOBKING ANDIRBAPKINON Fi gs. 26 and 28, the cradle 124 is
an el ongate U—shaped nnulding defining a channel that

.S . di ' Lo corr ond t e .di pensi on
R PEID SO e Er CHp TN e B BR300 4 & e P e
printhead@62- t The Bgtingled® of the cheds224 thom gpgtdaethe w@airl of SBer loPduy mechanisms
21.'2 Qt%@cﬁetr ls1|@e.nof 'th@‘ilﬁdl& R@d me 'Tileecapdgplgm%chm{&% 2?9 g€ ro@aftedtbl}]ﬁle card

d fits under th
226 é%ﬁhit iokigh S%qe%%% ﬁ%gégedeﬁ‘ﬁf?gagem%acgsﬁéw tﬁlerfamerg?@G tojgldtitgn the
un2fPpddpesiiton niith G Sar@ B Cendiedtiion teatihtchtgige TWAB fil m 200 are
urged agai nst the data/ power connector 330 in the
cradle. The other side of the data/power connector 330

Figsotfraad $%sheviibe lopkdng|mechanigs 2 thpgpmlockad epnditty apdthpeappes 206 in the
capg3@ p&aibh. I The GuaBddChrihd 282 Bﬂbﬁ’cﬁ@a@ﬁ* 16tk iR cHaRi@n @Q\fyﬁi&u@'ﬁ?{o thB Bredia

ectronic
roly s BBt EoE 200 Bt B e P R SR Poaeee
Reffgrinigdo lf;ga i SBATHRB dnd 6@ tha e dingredbredtvhe card 226@nddeddEE auhviZp2 of the
capfellobkhfeciiBsihs Ab Gl it SthOhedid MRt TRR elifr side. When the leadlng edge
teI co ni cati ons device |s cribed in the Net
b o A BP0 S AL B2 t Pt 0 ' B egeped
positionse the MedhgAndelalrioni 19 sre ndw2 fréeao tbthtes AS e tdadpudied pasithd @i P2,

’thef lgcﬁt Iﬁe@l{é&grg;k 15 Irrl)%tergﬂctﬂlﬂkl %ﬁj 5%&9 Ué%%hﬁ%& a&fl] ?ﬁﬂaﬁ%ﬁ%‘k&%% engagé

pr i nte rint
thepag F‘Uﬁ‘ik?.?@ge“i‘eﬁt 1R 738 @ giher sideo, gtha cappa Py Thediding engagement of
betwedr thesé Les pishes he cdjb'pdﬁ Qd)@:ldﬁhﬁ‘ e cﬂr@@% sEI:h@t it nb3ong& 1@k then

elagt]o?gylc sc%lfs%él% all“h%n ‘fes é? e E%alghn lh% me ia feeci1 ] 51Eies of tﬁehcard 2%% gldmg

®C6 nlca I ons ‘device
aggnsg e %Ptqaﬁi@éwﬂé%wrs‘de@tthei@smamphw2&@%@@@ s¢ @e@pm?% is
lodk&Bidl B Gnchsped FOitiGH Hy e 18RI shrido €4 FrdBin@4ding? frle ek Sz A&t face
- 24. The rear cover noul ding 106 has guide ribs
‘hattaper the width of the nedia feed path into a duct
slightly thicker than the card 226. In Fig. 13 the

whe i g&ﬁi m%ﬂﬂ@ ktrié@erd 157 A gsrele@estnlﬁﬁd Rk defat Bél&\i/)%geeacl]aét%n arms

thro In the netal cover 224 h t
23296 easgé ﬂldﬁ‘rg%to éotzgr% r”l;h% eappRY legxifpziH}gEJZE‘fSIrﬁﬂ% fhe cappgy 206 to the capped
pofittt@sant inkye doingntherbrek sutifedeni2 34 stidelogatjhe i@k eagekembi figes QBEso ﬂdtgtﬁe

acttioh B SPELikke HdcPbut Exﬂ%ﬂ? r;lg%%ge%d EM‘ gers 230 are biased

agalnst the drive s that when the card 226
enters the slot 214, as shown in Fig. 14, the fingers
Al@hihtdze cdpping Bechdh@méliirk 1«!(@51‘&@'&1&&1 seletBon of these iR b la¥veiEH3d tnhiietail in

shaf 0 .
thezé)gfIcant C? cg Péndl%g %Bﬁcagcin temd)orarwlr)}g(ﬁ Jt%ve\é gyndO{%%g%gﬁ%Hé% S cl:lr?tgl g[s serial

number is ass1gned In the interests of brevity, the disclosure of MCDO56US. has been incorporated

_herein by cross reference (see list if cross referenced documents above).

PRINT MEDIA AND PRINTING
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fingers 230 press the card 226 agai nst the drive shaft

178 to drive it past the printhead 202 by friction.
wOheoedn93ze shaft 178 has a rubber coating to erO@aadrR005/001080

its grip on the nedium 226. Media feed during printing

is described in a later sec#?on. It is preferred that

the drive mechani sm be selected to print the print

mediumin about.2 to 4 seconds. Faster speeds require

rel atively higher drive currents and i npose
A Negmpq pripter wasally prigethktagzathice mgkeap the sirfacogaiihsen dehovigie. at the
sarﬁ@cﬁ%q&t PhYs %)a%hfd Bég% G&x@e‘h@gg £ altGn B §1L'Jlm%.fp§ge pm%\é\.ecrapable of

faster or peeds can ce%{]bal n catered fo

Ui 985 P e PEeeesh BPEIRS, PR A fppges can be used
Thel prinep s dbeitdi@pdblel oftal frineing? Gicalls lrsdnpmmem alNefpaggSag séfSort The
prigtgf self és e taé '%gﬁ’%%? ng Pf%ratbfaiﬂg@tﬁ T éﬁ(ﬁ td i o?!ai%L %e prmtmg of

into t entr
thew@hle aqsp @nteg@etoﬂl@ b&wlsété@nmwate% th%re%}'aﬂaéa%wgtp%gﬁ HVeh gnd the
serl/d} Bss6oRRP B paeB BéntehPdntl Y SegdB B in TR @sBRPer ' s el astoneric
seal 240 protects the printhead from paper dust and
ot her contami nants while also stopping the ink in the
nozzl es fromdrying out when the printhead is not
A particylardVetpReefsaniace erging echfmpapdlocaier minFuAGUMber of bigiodhezopgsepgagion of

spel%@l%ﬂorﬁlﬁﬂes hithi® a E@ﬁce@égﬂiﬁ Ife Qe[rﬁcillaﬂﬂﬁla:kﬁ&s Vie@fidaht® seiailef Yian the

sJot 214. The.s, n e card agai nst
me R 1 G & o goaie] S C R B NSt RO
ineffivivad)i wtiwd. yit cdothersbredand igérest teellatate Jifferaii afbtarchyd a reghpn to a

cohe%@oqloaﬁanﬁg A8nRbn R Skt i ag&ﬁu&e Qﬁﬂﬁﬁeé @%elm%ge@@r%r more
front surface of the cap 20

6 and 0
cogpitiafAd EHLSS 6‘&’?%‘1}1‘6%“’5@5 Pﬁgtffa‘ftﬂ’és Y “a“é’mBlFX f‘ﬁ“égs&%ﬁlﬁré Fff1F18‘5F°de
spapttilisegisn. Hi3Be linfih@sethaserta toding migheilicasipele raghn with 4 dimgel cyordinate
i near novenent of the card causes
Sp{%tégyétg&%miﬁ% é(gﬁlr)%)t ate about the pins 210 that sit
inits sI ots 208 (see Fig. 38). However, as shown in
Figs. 50 to 52, the capper is constrai ned such t hat
If fegiﬁrfs Bie subrd AR this Ghy, theeth€Rdtthedy@iiicNSed the 6seiS:6r th Het@@inhe not only

the I‘C%l %ut g%o ng nlrfﬁg%g 13(%%(%1?0?% %r)éwg ﬁg@lf g&glgﬂ[(\@olﬂﬁg }%@{Hlédnlﬁl ie.
relstme tomgo @3@ of EF wediyre ﬁroef thy stéace pagipe logwiop prdiifs prasgepopdmephypical
poﬁﬁﬂn@n thb ﬁle&iﬁﬁ an@tﬁmﬂﬁﬂﬁ @)S dedsmihdug s&e&ﬂiﬂib ﬁl@dﬂﬁﬂ @€hed flet&rhlﬁes the

hown
SRl SR FEL g aries AP kels e i o ane
thesspayialgpeisnt tdthe TavppEre skrue I@ssemtqa the preg cantenswil3i speFified sub-area of the
rediént UAL €S the capper lock to hold the capper in the
uncapped position until printing is conplete. This is
described in greater detail bel ow. CAPPI NGAs shown in
Figs. 53 to 55, the capper remains in the uncapped
A podértol Dechanisrs kantba @sed Birehd 22 @atel irgre mblargred cdnvapfivrialdetpage tag sensor

=R oo A e o

the blagk atgﬁf ‘ioh‘(j’m?g @omteg\t'bpggtet EPARFY| ar Image sensor can

be used to capture successive line images of the tagged surface of the blank during transport. The line

images can be used to create a two-dimensional image which is processed in the usual way. As a further
alternative, region ID data and other salient data can be encoded linearly on the blank, and a simple

photodetector and ADC can be used to acquire samples of the linear encoding during transport.

One important advantage of using a two-dimensional image sensor is that tag sensing can occur before

motorised transport of the print medium commences. Le. if the print medium is manually inserted by the
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Referring to Figs. 56 to 60, the card 226 slides over
the elastoneric seal 240 as it is driven past the
wonoostihgas 202. The | eadi ng edge of the card 2R6TuR0IN5/001080
engages the pair of capper |ocking nmechanisns 212 at
either side of the nedia fe®l path. The capper | ocking
- mechani snms 212 are rotated by the card 226 so that its
user, &ed Big Sdﬂtlﬁg&ﬁﬁscc&fﬁﬂn@ Rgagen. Nacles @e gahe advaitach 8aE5theBHdde is
va ?tdra]t{ad ?y%?%ﬁw&eatgan tIBeSprlﬁnto me%lugl dcallg Qe r%@c?e}%l%n%%ps%%ﬁe&e%{%ﬁ {)etf d’("? grmtmg
comm@ces FogexamBl§ the mnt 5Bdisth oy haeberbrrk priied ek n%tfﬁriﬂmorzilzr graphic
corltddt SR rhvekdd Ll&cﬂ%%ql_ﬁ?ﬁ)cgﬁhcg hrbineaud, hb @evﬁ:@%@!ie tl?eQ@ghdaﬁ td ddot
e ac each ca

ed t
o RIS i 860 B R D THhs Rt s SR
ovgprihging of in 4lilealy pep@aned ROCATitwe ditect theatigroptesatss fian avalg print
me&t[ug Rd r%@tptﬁgg,%%t 10 ‘Bfotettj'b%ntrﬁﬁgitsa TfleQﬁQc:an%t Qso d@@xfe?ﬁﬁﬂrﬂégiu& 0

ead] ng
chaé%tgeastlzszfeméth@%@@ga ‘Pﬁ’é"“b‘f W@e@s‘z OH'mat it Hf“a"ffﬁ | ock
nmechani snms 212 protruding into the nmedia path from
ei ther side. Wien the | eadi ng edge has reached the

If aqﬁ;'ééf %ﬁ'«f 9 g&nﬁt ggseg %gx’f #}ﬁ&ﬁ)d&@ctoq 1s%2e§ tﬂéﬂ%mz%% Ee%ﬁﬁbﬂmﬂ%aﬁ Qurmg

e uncapped pOSI tion so the | ocking,
morpgéqéarﬂmsgq@f@f Pri i O BRI BRSSP e e v b
of EBRSswRAHe tbidforffiddband 3nd thd y@int mdkum TR Gb prititiSg B h2 Parated by a
mtgl%[ru? 1§t%n§:g %Jg%tto é ta% E'a a: a%qulis 10{’? g‘s"tgr{ %?ag%ggrggn% Egexkgctte(c‘il%efore printing

n
comepagyeare e vefhd@en atx@lta@ﬁs desms#é Bboy gpanopgbtain I thefaisef 2 Yrgy image
senmethestlag &illtarbngu%ﬁigﬁgﬁﬁﬁaéquﬂg mbﬁ&rﬂwﬂftﬁefh%ﬁﬁl fa%ﬁr?@m@ﬁk&i’lﬁ&lew In
a

r of .the rd.22
g GEABIPORERES U e ot vt RS BrER gk it p B nets
the drag retarding the nedia feed. The sides of the
card 226 sliding against the actuation arns 232

I ﬁé’ &for & b&ra‘ol@ QiR the BRE ﬁtuﬂﬁasg 17 sﬁfﬁ@imﬂff nglﬁstainp%g$@e then it
t he cap Is |ocked in th

pe
cut 12 O PR PP AR DI SFEEE i SRR Er PR PRt o ine
smemgagﬁmﬁﬂmmhﬂhﬂnﬁ@ﬁgm&%hnamhem$¢mnmeumcﬁwdﬁﬁiﬁhmyﬂnme
tm%§]{§§xﬁgﬁpy the user (described in nore detai

r—a

e actuation arns 232 are rel eased and free
to rotate. The capper | eaf sprlngs 238 return the

Fiq%a F’t)c|>e é?t g?%vﬁ %% I%P% ge gt%gﬁte gr}cgdo 3 me \}tm} éntd%-n g !fhg F(e%s?mr%gand %t%’t% system
withiadlegnoBBGelerommiyadationl deviret Whild tharenending Omiﬂd@ls Iriedly|gisevgsed here,

it 19&{45crfb5319 adidin B gbc@d M@cﬁgsuﬁ@ttchen of‘l:hﬁs%ﬁé@ﬁ%dﬂ&? TGIRMRE, Mk optical
nechani sms are a sel ectjon of t@gﬂ have

serlsg pf tepeBeorrdsad dﬁsca%efi S'iSffWhF‘ﬁ iy RSPIRSHIoR A SEPRE i ng

unéiBn fiegdfite M-Pipediaani bymtingl@nibm faqeas ty spdafidatidn tobe read in its

ent 56US until its serial nunber is assigned. In the
interests of brevity, the disclosure of MCDO56US. has
been incorporated herein by cross reference (see |ist

Rekefring Edlﬁ@ 61, @lfeewaaﬂﬁcﬁdofd)ﬁ&mmﬁtﬂs 20 @\sBywn. PR thidk-dbf de ANDas two

co%ﬁl d%NT ac aN?ocE ?%c% ﬁataqp a\yggé %L%IEI% aﬁB%taé f&ﬁglﬁ@% sides of the

su??ace co
cmﬂhéﬁsawéawwwwiﬁbW®ﬁﬂpm¢ﬁ#@&gﬁﬁg ‘c page content As an

alt efd\@ditn of tht @aNet page printer not capable of
printi g tags such as the preferred enbodi nent,

pretP @&mﬁaﬁaﬂ?ﬁ@Pthe bl ank Net pages can be used.

o the longitudinal size;
e the pre-printed side;

e detection of prior printing on the card; and,
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The printer, instead of being capable of tag printing,

typically incorporates a Netpage tag sensor. The
wenrbestieass3senses the tags and hence the regi on POT@AfU2605/001080

bl ank either prior to, during, or after the printing

of the graphic page content dbnto the blank. It

communi cates the region ID to the Netpage server, and

thet&amMﬁ&uﬁﬁseﬁhﬂhﬁﬁnbmemﬁﬂgaHContent and the region
Ide!aﬁ%' h@ elliclcﬁ)I eﬁldgt}il% "%’a m%Iénlpé% llia!t ft Hlnﬁfmbw%h #3no ?éﬁblfogcfi%n the space

I ng Tocates a m ni num nunber o

W@ﬁ@eﬁﬁﬁﬁﬁgﬁﬁﬁﬁﬁmaﬁsof spatial coordinates within a

surface reglon If a partlcular media size is

n|f|c r th Xi mum
in b3 S BEatind % 178 ol R SRR PR f Sockng i e
clqtdetrzphgxea selbdbocikipadbte tmy Hiaveyendif the mpre prphigticeied qujbgdigjent $hpwn in the
ﬁg&@n the b&&s@fz@ﬁa@e Pfre Yfintbd NG &ethe ﬂa@enaials Q&fa;ueg tsb thef &wm back-side.

ar.eas are ctio
oA DT SRS AP B R L] B D O o MEGye B
datlerhgkag@ds diesy aformainetha drpple@kindieatice afadeas! igforlngi ganded in the tags.
M e e RAALDL 8 p e S0l iy bk o RAMD o QR s
the surface coding may utilise a single region with a
ThS tI0E tACKCA30 It &e 8105 P@ B, (seb Fig. 62)Motdbertiine by prédetice) tB:gthe font of

D% 22& 1s facm h?g%thaegc{azoit’gﬁd g owé tqggnnltepto S%Hsestgé/\@&ion Blnfenca}dB%

r uses nsor erm ne not
du@rra pymmllge Theef@qcbﬁack BB 4Rl P’é&’l‘“ﬁ?ﬁ atCHek feiihe depsslycerlil frgp track 436.

| ocati on of a known physical position on the print

i u j.e..re ive to . two edges of the i um__From
op e 5 e P S A R st PR ey
deptibegiels@therp drsthe spenification] Wiechrrbialis MAPEG AZD to kegeckirroduten{ a pn-authorised
mddR b8, HdE orﬁthezﬁe‘qu fabendrB e #nt-bike Iﬁ’e&ﬁ@a tggqlaﬁé‘nmo Q@%tpﬁgla Server.

spati'al extent of he mediumin the region's

coordi nate space, and comuni cates both the region ID
Fig@ AZlshbwea 8@ tiagrhm efcn MPrit ysteh Ghataseswetia enbhded 98 separate clock and
daﬁ%’%&g I ﬁlte %I%tfkt Jﬂﬁ d&@t&@ks%%ag\% seﬁ%&tpoptuga? eed Fsl fl“fleesgstem may oguonally

anli sns Ca
haygsa axnh@}t qdeaidstectart 74 évtuah i lisripssd wnarﬂéetaskb%w BitipA 51% 65.
hbtpage tag sensor |ncorporat|ng a two-di nensi ona

F1% @&ows a E mgn" ed & 01rc1f1 o a0 ogtrcal eﬁcogeir Bvﬁu m%yo S \}lseega%ﬁ cqock Eac? or data
tratﬂmtlm ¢nmdelr I@n@ap@@s P Sahpyitt ﬂﬂ@ereﬁ% a)i PF‘é’Fdﬂ e MpBEC é26| Wlﬁh@a r
esdeﬁfﬁﬂ)eb 1B NIOE] r&§RRenRBvd T 8 mhRs £/ Bfabds BncdHELRIDS thé EncbdePR the clock

orptep ot rh PR e BCuRc e o oL Fafilgma

phbtmmndstcnféﬁ&ls oméiburédrracppturetitedighti430 pfiare bsbecardn ThiVeERIETA Abs 2 peak
wa\()@éﬁgth'%ﬁtcﬁedftéjﬁlé B@E ab@tl)rlitﬁ)ﬁ Q@Jele}(ﬁh off iR GheRRka k¥ u%ﬁ'{ﬂorﬁﬂge media

ot her salient data can be encoded linearly on the

ﬁW%nk and a sinpl e photodetector and ADC can be used

to acquire sanples of the linear encoding during

a£ %&%B@Je (gﬂgall L:r{lpc%[s cm\tansgﬁw %tct%)q%f Bgdla%dvggen?by conﬁgurmg them

hSI sensor 1s sensi
to bet gupdratyesreggodersp t‘\dﬁardéaéﬁle etnﬁoéPrscsleiw a@ﬁlr 9@?@“%9% anﬂdefF’rB’a'i‘aﬂYn
poSifHBE €28 the tlodk. trabld¢90tdb§ee§i 6ult Bﬂphﬁ@ dltsl.iﬁﬁplhaSe dﬁﬁﬁlﬁ&hﬂm}é outputs allow the

ed b us se rin
M?%%gaé 0 1den f;i.ﬁcg éusihtﬁe mqt e u X f‘o%ke tfacgi \?%gt[a aso glet(a 0N, 0?&'1? ﬁlot%n A
quadsajurel emc@delr is gaperbliychat reanrbty sindq gheghisgip tx@sporthiéwtlméhpwn ppriori

begsﬁgltﬂem&a%&%u&%@%@as Iﬁé"&janﬂfaﬁ SRk, YHRIeRE R Gsd W2k Qlalrature
nces

en%&ﬁmb@%ﬁeﬁw e R
meghiaaismi C
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content on the reverse side fromthe intended printing

side. The device can use the tag data to detect
wonewrmess media insertion, i.e. upside-down OPCT/AU2005/001080

back-to-front. The device can al so prevent accidental

overprinting of an al ready-p2inted medium And it can

detect the attenpted use of an invalid print nmedium

and refuse printing, e.g. to protect print quality.

Fi 1% I%@ sh‘ii%%/é 1§k 4R am fc' tge e%écv3§6 P H\Qor%)ga}:f‘eg Hgitﬁl ghase l?ck loop (DPLL) 444

haracteri st Priomt
Y Hé‘tkﬁlt?rcmlblphereﬁﬁn the elogkttragkr 43t &Pfaﬁlg éH: a ljnp sygc pangretar44p ppeageerate the
1in% €48 Sifnal 476 868 the cRBEK 446, aBd DRI B 6 Hecbd theSBH in hd\RA track 436.

e sensin t occur durln ri sed trans ort of
oG R ot v Sreeata e o rast o g HReAr Suortors
gehdnaHparpeRe progessot 45a.sr it mapbereiferned yfdediatet aartiwatﬂetl WeBEC.t he

transport mechani sm and t he pri nt mediumin the

ntin ath, separated by a m ni mum di stance equal
Tlte Batt ?Fé"ft%a‘go H3st the ek aiesqvat! it e 444 tp érglptrétealge% fifvg the data
traoleoptixdl erRedteetd2 bk fnay @th@tsaniild thgcontnge sigabfronathéldataltack optical
en (ﬁlﬂ] 4g§tot @B e}ﬁagt%ﬁg%?%%&%eqd]ﬁ) ofthe gega t@a@lp%[p%cag% 5‘&3; 449 z(;rza‘ler&uranon of

near 1 nmage senso
thaS@JaBtF gftﬂpri éhﬁrebx igdusire the @tftr@ﬂ“@r qon%meﬂoaﬁ%ttlf‘e‘r%f the nor nal
tag imaging field of view In the case of a
Tl-fe)liobghggﬁtn%e Cée e} PeLLLerqt %a% mﬁ?tén?easgr%cré oi-ﬁt theo [Peflg({tﬁ%ae?l’? s%ccesswe glock
pu§?§nsor IS oper abI e during the enti re printing phase at
a sufficiently high sanpling rate, then it can aI so be

AR e A SR S
pubssi@ i ate mitswettidhdsn muligpteadf the catet dff the plo¢kit6 eenyeradfrontthe dodkamck 434.
be used to elimnate the effects of jitter in t he
t ransport nechanism ‘Figs. 61 to 67 show
ASABB R Figfe: t@fpr?‘t?égl%ﬁ'fﬂaécﬂ%ta’n% ACRFRY&RER et‘ﬂ@“ ﬁ‘kgﬁ fefecton hkdithg
prévitd 1qagitudingl RegisBytioh effthevbdd DR Gwithiies dpEritioh 6f the printhead 202. In this case, as

Iy i) . f
shI)v% Lgﬁg wg%e(ﬂ‘é?%t s‘%‘}%eg&‘é' 7‘#}%& J eg%altﬂ{a%tag n%?ﬁl!ﬂ%%gg’ ao&npm% a fixed
ot af e FBF?CSt“ﬁ@af@b%ﬂé@d%%ﬂnaL%ﬁld@éétglsﬁﬁwé ay #lgode achieved by other

caﬂﬁﬁ&dtécllcﬁl&{eblﬁﬁlsmshhdgﬁi\ﬂdﬁ&ﬁ optb- Ebﬁsoﬁ%d&@mg&@ﬂﬁhlm svfchds NBive
ere In the

shaefgtensm? sprln% coatact sw%ﬁ gr?drmol? % ([an?te1 de?ectlon

enstve understanding of the
MPrrnt msdra and prrntrng systemrequires the

‘ Op'ilgﬁgj/ ftHe ‘f)ﬁﬁtér%:h rtal? oxpﬁe fn&ﬁéjcoﬂlﬁ\g sb1Bto %&Blh [oﬁéﬁﬁdmﬁ?é‘gﬁﬁa&l'oﬁ] Gt O

one of the cards 226

gewﬁ mayrrﬁ]% D %\CGWSIQ‘?nd’z B‘t%t teﬁ‘@ncc? a7 fe ﬂaéas“ae‘trt?ﬁé%ﬂ’éaai r%t“étm In
thit ¢ages ksshovan in Fif. @6, Kt denepatds'a pd8 dynakighabd 78 thastgaal thie afaik of pliBifng after

coldthiY £8a AlnBB%s tht%y,tcprwaha ?ﬁJ@ Alreciidnd Grﬁe Sot &ettao%b %smgf 08 shift

cards are encoded a 1 ndi cat 1 Ng I nter
regifieg angreprabipatpripldegicde reerﬁéw%far Rjlot sequergee ﬂ@cﬂr%rldﬂﬂgréhea% decoder 450,

anagahhaathb pilot gync sxgnblersi Qi o6l the AbdiSdodiag itself b pﬂii/ﬁc giperidt ed
and,

bl e B PR TR B BN Bl S RS0
As shown in Fig. 67, the data track optical encoder 442 is positioned adjacent to the first clock data
encoder 440, so that the data track 436 (see Fig. 61) can be decoded as early as possible and using the
recovered clock signal 446. The clock must be acquired before printing can commence, so a first optical
encoder 440 is positioned before the printhead 202 in the media feed path. However, as the clock needs
to be tracked throughout the print, a second clock optical encoder 464 is positioned coincident with or

downstream of the printhead 202. This is described in more detail below.
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I deally, the encoded data is printed in IR ink so that

it is invisible and does not encroach on the space
waveaicliagdze for printing visible images. I n a baeT@AU2005/001080

form the MPrint cards 226 are only encoded with a

data track and cl ocking (as 353 separate clock track or

a self- clocking data track). However, in the nore

sophi sti cated enbodi ment shown in the figures, the

Flg ah %wg%§¥é}@e\ﬁ%m§2ﬁrb§mg &kﬂﬁ}aﬁfg ﬁjglggl‘E a&r@ﬁ%gﬁlqg L l?w1 be gpp dﬁCIated

coverin naj orit
ey Palllt%fgcawg%neafji m@ﬂmaﬂr wihdrag bwﬁ FS8¥ 1904 th taing e of he card
220 iisqaissieatnsen thddnk@shﬁf E’/’E& aenad @ruﬁghﬂ@eri e, 1d§lﬁcﬂoﬁg51aﬁ1|&en along the

mgd?acfgqu gf{rv%%er as orrr{'n?h (P 562 26&8 than nﬁré ﬁ%nérgéérlv%qg{i ?’?Bt Ine ©

or'rat f'on enco
mgpegfierobthp jprd 32 grofepts e traikrsodgvet Paemhq peinthgad B0y t he
docurrent identity that is encoded in each of the t ags
clocktr k 434 al]lows th C.326 ee Fi
WP‘ é{“’é‘%e "o‘ﬁrdl % sggjlﬁ’re’éé‘é‘i’i‘gé%e Fﬁg‘lg RS 8?1‘1‘“%’1“9 f ﬁém
engph ¢b a6t Qusofﬁlaccxm@ot i §0gFigridntihesad tRE2d 22misllightly gipsedtbly ¢he
opB&sEchto&r acthBor 2R3 Se> & ht%r(ﬁm&és @&n % e}tl%t ?ﬁrngthg gc@e oq‘ HE rn {(e phone

Oglntln% The, cl ock ‘track 4 al so provid
10Po g 1@ B capd 426 sagtogs ‘Hh%“apli’ fagékm% lot ﬁ?ebuargthar ail?"a*dlkefs to
mahBfly paove ttkegintet eardNEb e ehe ingb®ilet phéried DO :aﬂﬁhr eqbdn@nal ITyis is

m@a&&% @1&% ?Jrhgr' AL mGtid 3%% hfiichdtis &%g%%&ﬁéeg%e ctar%%%“ls £S into

I"cat1 on ect
°nf" F%‘U‘tf te éﬁ?lleé‘fleca‘ﬂmlaléfﬁ‘l*?@? ﬁlegﬁam#émeaedz@el theesr, s@usere ryélrtypwauy

wanhe S\b@&k&a@ﬂ thablieids kte hﬁlﬁlh@élecbﬁiﬁmfida@c[hﬁ deévicel @heﬁﬁ&l@&ﬁl@ tHe @ﬂnted
erver. .

{
oo BY Sl g MR pBRAE R8T e vt oo e et e
C%bﬁﬂqf@@mﬁm of tl@lm@kobdmr(ﬁmaalnlr?a@@@ The cl ock and
data tracks are read by separate optical encoders. The

U R T R G
the @tleslptdA3 trglerfiis gwn ©&tia. Fi g. 63 shows a sinplified

circuit for an optical encoder which nay be used as
the clock track or data track optical encoder. It

D ERBOFEOR STEHRAVATPY tri gger 466 to provide the
MoPEC 326 with an essentially bi nary Si gnal

[ aces ount er ed
Fo{: ﬁg Blggdg)“gtﬁl% e olgllertnlé] r!é?ate%q]? cs a%lﬁ t E %ry%l ngth
of thg cazdy rﬁqlqgwawdthes 3 4@1%114*?1?1 Htire(degscribgsl Rlsegvme@ ﬂmseeaiﬁeﬁlomhée print
enGidd villl 226 tv@ﬂ:d)clatrdat] §hdots! @b §1kh‘élt sﬁlfe oﬂ%&thba%l Qﬁ’cﬁﬁj’ QiR Ay Qignal is

C apt lflr the c%ck I] frofl‘rthQs ﬁ’{'ete pfﬁj 1d ST alecf tg?lhbé%beetgewraqmg ecge of the

wavel e
Cfﬂdk};m r:ile m@mrlwmﬁé bentog tie hmf syndreégnplméadsitodel ganeritediydieh fog-printhead

seRbrl T ordeP® sHBHIHB3m GRGkD HockAnaAld i s&%ﬁ(p Bt k6nd ntdA€1o @0 E})n&@(lmzed
ggﬁgﬁers @mwaense theﬂglrectlon of ‘nedi a ﬁPven%p y

wi SHORTHE™Y AERPHBOLR e Rttt hn CBap g facts ia the print
quadrature encoder contains a pair of optical encoders

Reﬁﬂﬁl& 'toeﬁlé X9 QBE& Jf bﬁﬂﬁgds%mi m(‘tiraé i c?écl?&léerén{ ﬁg}é cl%gq track via

rees OU ase ts I n- ase an quadr
resa s firss ang) SF°8W 08%%“% prtical S%defScMP A4 FRuripgthe }n{y@kph@sp. af the
prififohly @ fiesf entdiier 4ab aitlkve tdeg tie 413¢k tatl and bﬁpth& fiet FalL mes:xhu B8ocked.
ThQ zar& 1!91 ? mgela é g %ssesﬁpﬁérm% ? o] t?l?na negsg%)r% clo Cri rn'gc%? et%:n elnésé)d%aél\l/\ﬁes
theavbae %ﬁck @é‘emg beth encerersyytilbbe se@rgtthecpﬂqcletrach prsidpoth HREE o il be
lockdUEDring S B bhakBRr BE pridtOAMEME Secont BiRodks RilIGE sRinsl B Bb&ldEiEind

only the second DPLL 443 will be locked.
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encoder can hel p decouple a bi-directional notion
sensi ng nechanismfromthe notion contro

woralsandsm Fi g. 64 shows a bl ock di agram of theC¥aREW®S/001080
326. It incorporates a digital phase |ock | oop (DPLL)
444 to track the clock inhegént in the clock track 434
(see Fig. 61), a line sync generator 448 to generate

DiuriREnd 4 ﬂnﬁ? é)géeéé‘fﬁe §1lt191@ Bbm thd Grsf IﬁFllE‘ﬂ(hﬁus@lLeQﬁéﬂ t&éeﬁerat@fhg hﬁé sync signal
176y DSl St e e Qe Caset IS PP P e

DRihy44ie gpenfe drerliaezlsybg/m@dﬂﬂ@veﬂn@e it ismpti gergrain prividiPE @sspace the encoders
an %&@& RGP cp)gl&?en%s ?a‘?aS&QE %%m ﬂ‘lg seand oYL BA nREE Bﬁaggaaﬁllgned

dedi cated hardware I n he data decoder 450
Wl@é‘@é’“'%ﬂﬁ@ff&? f@f&@%&é@@%ﬁ@r@aﬂw Of‘H@ DPLL 444 to sanple
the signal fromthe data track optical encoder 442. It

Fo{]@ %u%ogers] of mas’u?grg)egntﬁe &ms?tloﬁ Egeg‘é a?eufglﬂ%lozcﬂi tgi%g[ Jhgﬁg{gfgﬁe?esg ﬁﬁr%lg the

{1 ca
firgt h@sm@n @nly th rsHRR1d. 447 &é‘?@k@p’@? @%k frern ts dest DM244§ &rse ec#é viaa
e 4O @ Fed tdBe B Bk gean@tBi m Dukiethedyont pﬂw;wmg @ when the

sec[%J @%L%X\ﬁgkﬁ th? Iﬁ"ﬁ%‘@tf}ere%l etw?%l ghg lLS'\}rog)Pe{:r]g 3 S 18 fcorfq%ul(‘ed ﬂ% ]hanger ¥ched into
apbee fliffetertve tepistent4S URwing the Tbed ohasge Whigh slages fixed Hae dffentbe sayind the
se&ﬁcﬂﬁﬁs@tt&r s1g41§@roﬁl(?ﬁb%bc§ﬁc§DﬁL 4@4 mmﬁﬂof;g'ﬁl |l ¥y e Rt gﬂl th&Hiched phase

oscl |l ator. whj ch generate e s uIs S at_a
cifzpes R B oG 01 DR e Gt ey e SBYS % g0 (e e o
ther tRigipase, altb délayiclobkefrond thecdecohd BRIK 413 4. selfged yiadhwmuiltiplefdr 62 and fed

1 1AL 4@&N0i ne may optionally incorporate an

toe%peﬁgﬁtg% ‘getector 474 to provide |ongitudina

reglstratlon of the card 226 with the operation of the
Fig 71 shbabakigdfl2whitH cohtvl the Sladkerack&@ pBdS@WIThel 16ck Figfipls 469 andi451 are

196];* rusa1rtr11gt ock%et@%?n cnc){l%ci‘n I gﬂi {H §nd 49% zlﬁgﬂl%veﬁrl’][ﬁ.‘Lﬁscﬁ is assumed

er coun xed
ac @ydméo @F@Xlalﬁ‘P novadgreof éweuv@sélon ofithe cprgmyitivei@ithedyo encoders 440 and
46'1 efHe %Jp’lﬁde QbhtrBBYenAd 559 aki 586 trRYRM bh Yhe Mk Qfnak a4Lmil B51 and
tegtion mechani sns rangi ng from opt o-sensors,
%"éﬁ g mechani cal switches, drive shaft/tensi on
spring contact switch and notor | oad detection.

Nethds 91'1@40!1(‘)5 ' raﬁlé}%aaﬁ) éﬂpﬁ&@yr deﬁﬁﬁlg tﬁeegeyon@ﬁLﬂ’MOcm cﬁlaﬁa@ QIoa&:an be -

I tsel obtain l.ongitudinal registration,

%ﬂr@ﬂy bita digip! %Hkv)r Shichkes o afﬁoafﬁ thgphage iiff‘fr‘a’fe
Pr§etibieticaard@n6 pasehdiainthedd 260y dbd6nttrg peiitas compag sisgla dive haf

l ‘ff&bw?ve? g? g%%lg’ﬁtld%%ﬁﬁ@caqubZE bide it ﬁ@engéggs iturhiicd (ﬂfvg §1a1§l lﬁ%ﬁes the

sync s g na printin
sepegptin ¢fag acaurftﬁ Linedynq sigrbt 764er the; t‘i"r’é‘n%‘iﬁﬁ‘b@“"h mreaiffﬁ%'g Bﬂw
coﬂ?dc@é‘sﬁ bake devibeSs ft bwtly elate, (‘atsédbnd‘lcﬁﬁe Ql@m&’ceﬁﬁlSprﬁlfheéil c‘a‘rhltefaﬁ the
sp%eg g% t?e c(grrd cgns%nt untrﬁJo Jri;l %‘5 %rco L&l l%f{e OA%IQ/F] éfgtarét%g tgg gge 1 dés!;}f{)g%m detail in

DFOVI
theamh@eth@pmnémg mllww@@m@mb l@n@fwﬁ by drglget nqRMGIA0pfpngkits sévial

B4 ﬁs@tssfgﬂéﬁ Adhé Rk of%ﬁﬂn}pﬂl@ Wik dRBurs BECTHE36 hasERRBpbBA herein
for registerin content with the Netpage tag

byﬁﬁ’fstr‘éfFan"ﬁ & ekl g%r =i egerenéef)docuﬂgn 8% in Fig. 67, the
data track optical encoder 442 is positioned adjacent
Jirst clock data encoder 440, so that the data
track 436 (see Fig. 61) can be decoded as early as
possi bl e and using the recovered cl ock signal 446. The
THe kBE b6 Rush i, &C Gasicoded ddneif e @orip of the dlaek raciA34; Girreditek 436 and

theSIQetp%g Ia!g {)a%t'ém Q9§ I”Icf‘lﬂlcoded data can serve a variety of functions and these are described

below. However, the functions listed below are not exhaustive and the coded media (together with the

CO

d=‘

-t

appropriate mobile telecommunications device) can implement many other functions as well. Similarly,
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encoder 440 is positioned before the printhead 202 in
the nedia feed path. However, as the clock needs to be
wonremskiees3s hr oughout the print, a second cl ock ®pTiAtab05/001080
encoder 464 is positioned coincident with or
downstream of the printhead5202. This is described in
nore detail below Fig. 54 shows the printed card 226
it lbﬁj’f R@eswiir focHIdMResE fe@ﬁﬁe§ fa@e &Edrﬁﬂratéﬂ&ﬁtb the ekgied dathBn tHe tmetlih.| Any one

or more c&ﬁ{e %(g:mbat ﬁ% rslgp Pctath jil or éﬁ"c%tl a%og w%1§h6 Ql%cgs pg’n?t nge ium

an@tﬁrSYSFPell%:@ﬁlaneQ% has passed bet ween the dri ve shaft 178
and the spring fingers 238, it is no longer driven
S | ong the nedia feed path. However, as the printhead

02 is less than 2mm from the drlve shaft 178, the
Thercandeeat benoddd t¢ dliew da ipdnt@ 26derrmoipe pii td dommencag piimige, edgeside of the
cad stf‘scu%% pHﬂtth& b & "ﬁg ﬁ%Qt%r thy\ba{ck eTIBMO\mE%{PﬁQ% eci tﬂ’:ecafa%lgls

IS SuU |C|ent tO carry t he trail
insprped fckdyfiont, jiny cagedhegarel h@r‘?&‘?&‘@’l‘? Rrigtef W‘h@ athcs E}U‘Pe t@fk (f’ B éldvertlsmg)
or B¢hsk tis roiit aﬂfﬁ:ﬁb Habl lgve dlffieyent durfsck @edtinentshieg. @atrdecRBE6grihics pre-

prilgc[g’cg(lt}ltd] ) I?O qo fa%) Mtatg nglh gﬁﬁtg?%m% Qrﬁhﬁ_‘gogb %&1&5113%'{% é)%g to

I'n the si
priptisisedepgides cmﬁeg mboto Thihe frenging icpreesnopdingahpty dggils ox e back).
does not sinply fall fromexit slot 150, but rather
Oaltltovvs users to manual ly renove the printed card 226
St he nobil e phone 100 at their conveni ence. This
The eard @by dodgtitto allow e eriper dedeteryaing, prjor ¢f comppencing piintiag, the orientation of
thel Gl SCORTGAR e@grinm@ae @leymaes ﬁaegmsed tb Bint g@ﬁlﬁ’cs %ﬁedltamitaqhe

into_one sid nmuni cati ons

rolf OB PGPS G B G ALORE G QB o TSRy g
wmhlﬂﬁtmcbmacsonmlpatbﬁ] @vith ekt th pre-phigé dsaphioeonniptbadke  Orientation can be
detrer?rlugﬁ eyga%%‘g‘q& % fi oqeqvansemm%& o B hﬁg e mﬁmﬁenpdmrmfg d

car retainin Inted card, users do
mfﬂ‘ﬁlaﬁ%‘é?éﬁe‘% fér a80tag PHEGTE SUCh H%N%%lg"r gﬁ oYeg PegFipted yseripfprmation or
adeafsgigbef ore conpl etion of the print job (approximtely
1-2 sees). Alternatively, the velocity of the card as
it leaves the roller can be made hi gh enough that the
MedigrIypasSitet s t he outl et slot 123 under its own inertia.

Thbbdd calPb&Aoted-MNoMRe %MM&AJ b&}«l td:&fnmfeﬂbkdg phitRE he type of the

t he decod t
cofl; B IoT 0 RS AP Pe PO ¥ LR GG TRE Y P ORApeE:
exdgiplee grdor téneergemuginhamloa prdéle spebifibtoghegieria |M>€ dedendt Begnodulation

acc%h%% S &pécﬂzd LR aREeS felchal TIRMIrd cdabe cdded t@tall(ﬁsntgé ﬁﬁtey\ﬂol |
two clock track sensors; one either si

detgming Hio5(g compmpeipeArRne; fiplopgitdinal sigr of e gty Twseﬁaeﬁf&rpaiﬂedo
prifitr g@aphitdfermatted ¢d¢ the isigi@lthefcard,forteR@npier £pgpommic bepof apbets ®rmatch a
paraﬁﬁagnig&edh, before the trailing edge of the card passes

e pre-printhead sensor, the |ine sync signal needs

to be generated by the post-printhead sensor. In order
priboprawiet Ch fromthe first clock signal to t he second,
Thg%:/agif ((::'11% g%%%g%i t% %@)n?he t%r%o cwu?n: ilor%o commelgcmé Ipr %m; 1fr tI\’/?aqtmdte ﬁf th
cand dagwe tha prinstfeadis Bfe1p’i¥1t‘tdh @hmrinﬁft 9an ﬂﬁerewtﬁheﬁgrdmlmﬁp gomn@ecmsa
pnﬁ’@ig,rlf #fs in¥Pled-with Mc-@ﬁ@d%éfa&ﬁgatﬁgprtnhﬁadc trgie ifre@’eﬂt@ Weﬁﬁl‘intlhg'l It

cl.ock track, vi.a respective first an d clo
osp Pl g BT I e S SR e s, OB M T B A ionk
arep hageottefwitelpe-ppinteddidedfol grample, phote éfttallem:tbﬂepk of4 @hqm, piintddento a

calgg\@tlh g%ﬁl:e]%gd aﬁl'egﬁ{ﬁg b tﬁ@gacl@ Bk w2t Ialﬁlaﬁkrh?eaff&rrt&tph(gé-éetaﬁébs Wil

@

The card can be coded to allow the printer to detect, prior to commencing printing, whether the side
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The card is printed as it passes the printhead and

then the second clock track optical encoder 464 sees
woheoethgi3R track. At this stage, both encoder sPariAU2wE/001080

seeing the clock track and both DPLL's will be | ocked.

During the final phase of thé print only the second

encoder will be seeing the clock track and only the
fac&@mrpdntﬁﬂa&has 4¥eAdybebd prinRad bIOcI‘eklﬁﬁl (EWwppasel td pre-piirddy. i Ehlis allows the

prLFterG}§ ?eﬁctq}?e Cgl%t %% ﬁofcgngnrlgntcun S r1n i Sl !;eéfaé%Qhe mtneag ﬁas aﬁeagy been

erate t ne s

Prletbeondﬁmﬂdefath?rddh eveprrat@e ﬂtehbea @&égral?hﬁt st art u3| ng

the output fromthe second DPLL 444 to generate t he

476. Since jt. nat genera o
o e Beocst s e o sl e B it 5 an
authérpetkeade Thip d®wa tha printer toreiecd idepliytpribrio pntnivecingegointing, abRi-huthorised
carﬁﬂaém@garnyka@thpt@mn@leh BB oWh &@aaﬁysﬂwprﬁrcaﬂnhpoefgrarareed
43 before the transition occurs. For

pur poses of managing the transition, there are four

Pogitiaac k tracklng phases of interest. During the first

ThE Fﬁ?tﬁrén Pélf\%ﬁ]&tt tﬁe %nt%ﬁ{ﬁtteﬁr%é‘ #moq: 403 o{él{c:h?llrecglg gﬁrgin%ttﬂggbsolute
lonaﬂrdtnalmoewf ﬂae 2ar<b1ﬁ éelatignjto ths pripfeead. % algprschepepferiapri graphics in

regisf&ion btk th8 Gard. MBis SRGRABE NASEhy oMt GéinS bdk isy dheily deRing the

econd L .444 | ocks, the phase difference between
leaﬁlﬁ%e‘%%f%%ﬁﬁﬂs is conputed 44 1 and latched into a

phase difference register 445. During the third phase,

Thg\'tﬂrd:é'&n 8d é@)ﬁ@dsto ﬁloﬁv'tﬁ%%ﬂntﬁaﬂ 0 BeteRhih E)rl(tr hlﬁcoﬁlhal{ctnéglfmtﬁ@ Ghe absolute
con e _Se

o BRGS0 e R S SR B i
regibirhtfoe w@ginthe cardy Thik eanlalad behuclievgd iyt odrer Mebs, sucasiby grovilieg a snug paper
poh By BRARE, e BloChec Aot i xed tine after the
start of the third phase, the delayed clock fromthe
second DPLL 447 is selected via the nmultiplexer 462
Thaexid dak be do@edith &llolvitiR@rifyi€ tr Q. rering tpeifitind, A% lodgit@linalpoditicm ROMS card
in I%:Egonﬁ gljnﬁhe éf)rctge iﬁr%mlc{mg Sﬁ%? Gt tﬁel c%dé?]%i;aa%hktb e grﬂrq%g'cf %h]k s allows
thegpaipterce prem greplrfé i rﬁesu‘ratrpnﬂﬁbthmi Tbls mc«}lserf‘orcmmd by other means, such
as BY doBih Nk ird@kiny a mBlihg JaQGiKind tfandSiS MbdBshisac cording to
appr oxi mate know edge of the position of the card
relative to the two encoders 440 and 464. The two
Thp frad@n bosetleddd albivdhivalinter4&@ack noring HEntme.dhetlptére) gesitiod ofle datden
rerktraﬁ rb R iRk, A4 1804 st eilor A0 SR @élruer ro@& pramhéaa MBfisllows the

that in practice, rath e deIa
P“{"‘ﬁré° E&%Eﬁﬂ“%@ﬂe@“&tfoac?’%hﬂ]f deE‘é‘F %?59@’60%%}8 i?i)r/? o, suth as
by genidingd edg phpergath, agd/inpy detetiigy theeslide odpefs) dfdte oard.wWhi C h t akes
into account the phase difference. Projecting the card
226 past the printhead 202 by nonentum permts a
Inisihilct singl e drive shaft design. However, the
Thele@pk edmak diegosddion biie the aarraisoaaﬁ ré@a& e silistattiaBeingage® ah iafded

w5, AR TR AP ARCT

rruch nore diffi cult If t he conpact ness of the device
Fam@rdm@gncé)verly critical, a second drive shaft after the

r nthe e ed _of .the card constant .. .
Tof e O il %ﬁea@rﬁrtirp W 8 BRI d° T @ 85705 Y oding in the
prebgnpreof s exgented pintratbfisufackedortirhingtion ¢rldemap plhisqugveritsan expected amount
of &ﬁ’aog %%ﬁ&tl@p& h&n?a@é ﬁ%caﬁm@rpﬁfltjerl tb/ rejegt%gchxfd 'meﬁjonbééusmg the

docket no. MCDO56 “until its serial
printer to produce a sub- standard print.
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nunber is assigned. In the interests of brevity, the
di scl osure of MCDO56 has been incorporated herein by
wonress1vBference (see list if cross referencedPCT/AU2005/001080
docunent s above). MEDI A CODI NG The card 226 shown in
Fig. 6 1 has coded data in tfe formof the clock track
434, the data track 436 and the Netpag tag pattern
In4igi of thibread cangiegifuttaibalis aat Spitable MyPiir priigdr yitld Eonfpribid da@h&n

g‘ﬁﬂz ge %ETS%B Qteg&c?vgg optg%ﬁg%l‘ (al\élcarmeﬁg Edélin% grg éi%gr%g% %ngigéil in the

l'isted are no austive and
A}(pthgjaﬁ‘bst 9qendine eppligaen tepRoF i ifeatifed hbgﬂc](eé no: MCDO056US until its serial

nmkremmw iI6 b inféfb‘éts d@veivﬁﬁ )he @isdlosingpt M@B@%Umybeeam%orated
necessary for

nek 15 5100 B PR 2T et PG Tt o ¢ e
coded data on the nedia. Any one or nore can be
LicRiphasshdt 0 suit the application or applications for
which a particular print nmedium and/ or systemis
desi gned. Side The card can be coded to allow the
Kip isi thet agsigneeds interhad namierfer,a tquplagrfortaglass@fiTvbusc onagingndiontl oftical encoding
scMte}ar §drﬁi§ sn%il qﬁa!ﬂ@tleg @fr dﬂ;lthﬁlatg @fﬁ?h?ﬁcaf slﬂﬁacQJ '1%&&@1%» méorp%rates error
front or . ows the printer
°°Fré‘j“%‘btf’ °enq @”ﬂélﬁ'f‘ldvoflﬁ S‘Ffﬁceldﬁg‘“ﬁ‘dﬁ%r ted back-to-front, in
case the card has been pre-printed wth graphlcs on

A P%?CHEPB%E d%lg\s/(%engzqg¥ gﬂ;wéilr%) sﬁé%%l%zmg the F(ﬂ) axﬁﬁaqe c{epcrl ed bef(])w Qarameters
inglpds the dita eapasityy tha plagkéng siheep the vsigel engles and thp levst o%r éﬂncyt é Kip
reddaiGh fypitalty @sdtb@RHAY B b battidalt dAbddBE sbind. he front). It

also allows the printer to print side-dependent

content (e.g. a photo on the front and correspondi ng
A Kroneydideis é¢51gsed0mbetr¢?é vizaskiple opcalakteci¢ridonng Thespar taf the eeonded
m@lﬁmﬁﬁg ad aliQorl e \%ct)chﬁg tHJréf&E Bhicdl9 rEShLAIEN 5 e trﬁl@ﬁo@crdlr&cgon of the

ntin orlentatlon of the ca
AR F ’ﬁ’“‘S‘B %41%“59 t“ﬁ‘é greadioma P&Pﬁwgmtdhr&gmt%h@éf&

préfere embridingntalpip eresder ddtaik edvitial atvag @ feadt e (amdtpseferadly t@é or more) of
th@la&lﬁcfu{amdgg o%aﬂm & aqabetdg]ﬁte@%obﬁetdemesg d"é]%llft%%tﬁw 81 the

rinter 10 reject
pr?fmfé fqrache Kgp Pné?ﬁe%\@%ﬁprmdwﬁaé@plwenqesngp? ipvishle erraklgpst ditcul
to e &fithihe snatllad dybie back). Orientation can be determ ned
by detecting an explicit orientation indicator, or by
usi ng the known orientation of information prlnted for
A Kinenieding s typistls erintesi pate agerfang by sngebet disgesedon oo ingrurface by other
mdahse- printed user information or advertising. Media
Type/ Si ze The card can be coded to allow the printer
to determ ne, prior to commencing printing, the type
StiyMArher Kia/gaMATARSs al | ows the printer to prepare print
data or select a print node specific to the nedia
for. exanmp col or conversion_using a col
%¥°§P\%ta‘§tfémﬁnae thepapamgtorrEgpized {q BesialignKigy w@“ﬁmﬁﬁr%séould be
undepahioll &t theanant&e cfalteGtntitg ddcamdénhe expect ed absor bance of the
card. The card can be coded to allow the printer to
determine, prior to comencing printing, the
The &gy ingdblnammatizseiigngPpeneiesd. This al | ows the printer
to

parameter | units description

Liata bits Length of bitstream data.




print graphics formatted for the size of the card, for
exanpl e, a panoramc crop of a photo to match a
weoamwriasd3s card. Prior Printing The card can bectadeas/001080
to allow the printer to determne, prior to comencing
printing, if the side of thé8card facing the printhead
is pre-printed. The printer can then reject the card,
The fdliowing @ble ammeriek Elgckpe padmangs: i f it is inserted with
the pre-printed side facing the printhead. This
prevents aover-printing., It also allows the printer to

pregare, prior to cormencing printing, content which
fitg PHRYE kBN bl grfiesHPEY on an ot her wi se

pre-[pginted (Tor & 1S T he
back of“"a ph )t{g’?l}prl rteg ontokg“@“gﬂ%&?}g1 gﬁ%kﬁ“mrphcngo)orted
advertising pn the bd@PéEh%Gt) with a bl ank ar ea for t he
photjodetarts)—Tthe gard_can be codedtoattowthe
print ey defledt, prlitereh o clog WP%@%WR’WW@M
whetlher the spdfiaci ngebhrelapri nt head has al ready been
ri nt-ed—en—derand—{as—oppoesed—to—pre-printed)—This
allows the printer to reject the card, prior to
commencing printing, if the side facing the printhead
5 TH®Noh SR YnRAERs R Lol ffnRRsdemand, rather than
overprinting the already-printed graphics. The card
can be coded to allow the printer to determ ne,
idea]ly priorl to commencing printing, if it is an
aut hoPameeﬁelcclrIﬁutSThl s| Bdstriptiont he printer to reject,

\ea v

i deaH by prtotf—to Lumﬁew—ﬁ‘g—pf‘i—ﬁ‘ﬁ—ﬂ'g—aﬁ—tlﬁ—atﬂ—hﬁﬁ—s-ed-
card, ag the |Gl ity (ofengPaf doskperigdh | then be unknown,
and phe—tuatity—of thre—pH—ﬁf——eamore{—be—gtraFaﬁ%eed——
Posi | fren The |é8f d can asteeteskt o aI I ow the printer to
det efmre—prtor—to—cpreretrg—pri-hti-rg—the—abselute
| ong| frudimal |8 tion R P Tl erelodroeiont e
printhead. This all owWsunk&RinBlin BhBHdiEaDpdatibrdf s Eaphl (ofS)
inregistratiion withilthe card This can also
achi eveg..hy otdeer nean¥ininsuchidtasitagk.di rectly detecting
t he | eading edge of the card. The card can be coded to
al | oywt.hg prijminer to |ddbénurh Besal Piktegistratian of GHPRIMGEPE to
printing, the absolutie lateral position of the card in
relation to the printhea . This allows the printer to
print ogr aphi ¢Sadids I €9i Skl QR thmﬁml@ﬁse@m rddddrS can
al so|_be achi eved by ather neans, such as by providing
a snug paper path, and/or by detecting the side
Th@%ﬂ@&ﬁg ta8f sulnbGri@dr colBBiof@EAheeAN be coded to allow
the printer to track, during printing, the
| ongi tudi nal position of the card in relation to the
printhead, of the longitudinal speed of the card in
r el athapmetey | Heitspr i ny Mesedfptiokhi s al | ows the printer to

prirl grapm St |cq|a|.|a|.|uu w-th—the—card—TFhts—car

al s¢ "be achi gbisd by ()tSﬁéPfR‘?éfh%"m%‘lﬁwohs by codi ng ang

t r agcking—a npving part T n_the transport—nechant-snm—Th

card tan be cyE8sto §}ZF6W3F41%"1?5’?‘P|??‘EWO@S“Qrack

duri ng—pr g, theiaterat—posttion_of thecard—n

rel gt'ion to tﬁéﬂ’ﬁf'i nt I"?é‘%r&m?ﬁtm&‘I?%ac}%‘lfé‘F%irSO%‘@’éﬁPd%f t he
10 card T retationm to the printhead—Thi s attows tte

K1r ENCODING

A Kip encoding encodes a single bitstream of data, and includes a number of discrete and independent
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printer to print graphics in registration with the

card. This can al so be achi eved by ot her neans, such
waolyigmsvi di ng a snug paper path, and/ or by #eratRoei®o1080

the side edge(s) of the card. Invisibility The coding

can be disposed on or in thé9card so as to render it

substantially invisible to an unai ded human eye. This

layRfs £ @RttStel hﬂ?lg@ﬁbd;iz n ghe‘ﬂfaﬁmg Qiﬁér HiaGds itmgltfureaﬁnoranm $y@@hronization and
era n

sof PO EReeh Mo A oo SR s B rame aopg i
clcalsiemmﬁomaamo elbowdidteecovery. doetbptcal lyet llaneqsme@em@la@ﬂ angrelocked
fraf$ RELBhtaf AL REsUr f ace contam nation or danmage.
This prevents an expected anount of surface
contam nati on or damage from causing the printer to
A pfi@etterbirerredomiaer enfedentheidstern & dlbwe erprr corteetiont 4n gpbicitigean
ch@osg'tU RseSARB ARl Ber Arrﬂmﬂlén%mlts gfn.t he broad ranging
functionality that 'a suitable MPrint printer with
conpati bl e cards can provide, several design
A Biptesdotiiag is d@Rnddas allotv@erfal defddE pndthiee BA kblinplaitinteligncadeh. BY
t
cofloftiol BL %ogsgen{ e G s go@gtg&ﬂ@?ﬁgﬁp gugefvan; ot 185 B may
IPE)EB"SB EsBresanterl Pt aiﬂX @f leéfétroiﬂ Hat SHUﬁJ!félPPhc@O&s si gne d I n the
interests of brevity, the disclosure of MCDO56US has
Fbeen i ncorporated herein by cross reference (see |ist
(¥™"Cross referenced documents above). LI NEAR ENCODI NG
Kip is the assignee's internal nane for a tenplate for
A ﬁlpcﬁlaﬁ§ &mQIts 4 Bi&hbiIQ R Sﬂ&' 'tﬁé%ﬁs%’eé?rﬂ@a'ta R0 hrfeidl oy @B fe@bHaR@y check
schenmes for s orjn quantities of digital data
(CB Wi &1 Uyfrat gg It optional |y incorporates error
correction to cope with real-world surface
degradation. A particul ar encadi ng schene is defined
The preapibecgonsists Af mipaieRes okrepps eElfRsibat e d e s Prsepblgie joggenough to allow
thpplanmh armu tlﬂa(Klpl aRode@mekiticn warhip & rptemblé he itGd 1o@lehdigh for the
v
apﬁhcglon know a p;p or&ﬁe lgca ion %Qt leaSt p cq" the g?efl yl?l eIlhe l%n h of the Ipreamb e

ancy. rea al'so speci a
seduliice & bRAK tuel@f&earen@a &6 hm@plﬁ@ttmwemépl&nsbmmdmgw Gee EQS).
designed to be read via a sinple optical detector
during transport of the encoded nedi um past the
Thel pilat edngists of Theiqurpeitedi thay altowe the fleder to yynclgediteywith tha grame. The pilot
paftf 2 hésghedtt@m&l;}ﬁzé lrsma@ %ﬁg a&&ke Qan afm&lp Shi iR ltééﬁ‘breﬁ:&ﬁ by

exanB a Ki p _encodi hg read froma prin
e bie dbis PIH’& S 19F Asspdentg “tﬂrzﬁ a P’ﬁ’iém‘ﬁ‘i’ drelipqog ﬂecé?FbE?d?cﬁ%‘n‘FF the pilot,
evifi ipthe pre@aledf Wadmarsi s provi ded al ong at | east one (and
preferably two or nore) of the |ongitudi nal edges of
the print nedia to be printed in a nobile device, as
Thy grepmbilgyad pitoh together gqarrafltPFethaé AR pqqge@cqtberq?fodglrpétem lfj:fore it detects the
pilericaskashng abpaatbsiq thépiRel i n infrared ink, rendering it
invisible or at least difficult to see with the
unai ded eye. A Kip encoding is typically printed onto

T b RR& is DUS 10TRY1 1080 b BAGSAHPONi 98, TishniRmSH LERGS FEY

pre%n g—E)re me% I’s]hsli’ts of itself is 9. It can therefore be recognized reliablyA in the presence of up to 4

bit errors.

The length Laara of the bitstream is known a priori by the application and is therefore a parameter. It is

not encoded in the frame. The bitstream is encoded most-significant bit first, i.e. lefimost.

The CRC (cyclic redundancy code) is a CCITT CRC-16 (known to those skilled in the art, and so not
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SUMVARYOF KI P PARAMETERS The fol |l owi ng tabl es
sunmari ze the paraneters required to specialize Kip.
woheospasaset ers shoul d be understood in the coRCEMU2@(5/001080
the entire docunent. The follow ng table sunmari zes
fram ng paraneters: The foll 6 ng table summari zes
cl ocking paraneters: The follow ng table sunmari zes
dedehieq inCRlail RAY) 3NRN6H 9n thd Bitrdad da@)Mind Gllotv@lbb @ecSddMaREErZBS if the
error correction paraneters: KIP ENCODI NG A Kip
bitgsragoltis hegn eqmeptekk sTha lesgtin g€ ofibe ERE &l ThE CRE iszalcuaiad! on the

bltétr@é}h Jﬁlgﬁ Rt r&"hmi‘ﬁé b1@l§'eaﬁillssgﬁacﬁﬁ @flt@iég) HltE] Q{Eﬂg Eh%ﬁﬁdn%YQE 8RC to
as I llustrated 1n Flggw;e 72. ram ndglh ag franes
mafs It &1 i opple pf s%é’f‘ﬂdtﬁ‘ﬁ tsi‘attetltﬁ’ﬁe te L%l e
error detection: The nodul ati on and cl ocki ng | ayer
of the franme along with cl ocking
Thgﬁlgggﬁrj%tﬁ%lgﬁmgmgl |l ow bit recovery. The physical |ayer
ed gvesentstind mpdlifat&dcamd cl ocked frame using
optical ly-reagdable;marks.; An.gptional error correction
| ayer ené‘%ﬂfésgjf "he bi't sbt}r eamto allow error correction.
An application can choose to use the error correction

MddBMES o Clb iement its own. A Kip encoding is designed
to alTow seryal and hence has an i lied ti

tl
ThaFWE@H“é’F’%mOdBW&%&@?ﬁ td?ﬂﬂ?lﬁemw U B SRRt Pt T and paces.
Thevx i rqalided plgysitally bihbe phiygdat layelHHowever, a particul ar Kip
encodi ng may be physically represented at. any
orientation that suits the apﬁ)l i.cation. FRAM NG

The Kigreacodingeiprorts bogr exglict apdyippiici clogking: When the fipme fsi et@tﬁtlté alﬁ’iked the
en@aﬁ:lglmblﬁcﬁzeil fepar@dloch segiydtd edcoderin paarbyithaivatloe, CRG: aMA)ih(ﬁ ig. 74.

The g’lts o% éh n C X aé}ée]glge? gr}cgcged% ea cZn'igve tlogaq ﬁggtlﬁlm% gﬂl‘%@%% (?rdm A zero

bltulsgenr@ngedémergw,qnéaamelb@wrpmeselaﬁﬁwwaﬁ on to start the
Ki p decoder sonewhere within the pr eanbl e i.e. it is

| ong .enough r the a Ilcatlo kno pri or
o ek o o s SFp G ] ik 8 S et Lt
aligied wittethqestanrvibt bit is ¢hg frene €Thi fratyd qnepdpsgwe bits meifctwlepetjﬂ ii-& g bitrate
of It 8B AR Rl k£ rhR BogPeci fic preanble [ ength Preanble
(see EQB). The pilot consists of a unique pattern that
al.l ows the decoder - to synchroni ze with the franme. The
t ckEyQ
B T s %m?ﬁ?t%é‘tl Wt docoder
to wlﬁfel clbﬁldsyﬁk&iroﬂi&ﬁalﬂﬁﬁf@e tné §tgt of‘ﬁ'ia ift8ma@ Thoss of ‘é’”’@'@‘cab@eﬂs érQhe

chargaclterlftlcs of%henl;ﬁf usn‘{II E}te € ch(ecocfe Otg c?r? glr'ea&ep ?_p%cqﬁql;%palmét T. the

even resehce
preanbl e and pi | ot together guarantee that any bit

WRE HdRE&nd if @(pﬂ,@c%d)@lfed A8S B&dsporBBE Moiel theotBEaRS hrSadlifléhal optical
IS separated fromthe pilot. The pil ot

i | ot
Se‘@‘érdwﬁséé‘eg@ﬁillo 1011 0110 0010. Its length L P'' is
Its m nimum di stance from

When the frame is implicitly clocked, the bits of the frame are encoded using a Manchester phase

encoding. A zero bit is represented by space-mark transition, and a one bit is represented by mark-space
transition, with both transitions defined lefi~to-right. The Manchester phase encoding allows the

decoder to extract the clock signal from the modulated frame.

In this case the preamble is extended by Cotocksyne it 10 aliow the decoder to acquire clock

synchronization before searching for the pilot.
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preanbl e-prefixed shifts of itself is 9. It can

therefore be recognized reliably in the presence of up
woaotk/I935errors. The | ength data of the bitstPeamt2e5/001080

known apriori by the application and is therefore a

parameter. It is not encodefilin the frame. The

bitstreamis encoded nost-significant bit first, i.e.
Ashafifgnizstme nidtEindIGudp )y b bitdensigl of thicanplicitigoldeded br&ocﬁlgGﬁMEE'the bit

gﬁf t.o.,th skilled in the art, and so
dﬂh escrbERQdemgé?gﬁ% here) cal cul ated on the
bitstream data, and all ows the decoder to determne if

Tht BRicbbdtsdeh ezpmﬁ@& inpReItieRhd dépetnesim tﬁEhﬁplicﬁﬂ@ tERpIeiRElodng has the

ad¥af1t8%(f‘ﬁ$g¥t Proylées Igfeétﬁrﬁong glalgdattag n(s:l lan lll’sl‘pligﬁ c&t 2 kimt lﬁc% I;:lggcmg has
thelgidvagtagh that it gnly eehiangt asingtsreptéshl Stﬂh@r, ‘@Fﬂ@exp@mmiﬂeémg lteq;unbsetwg piical
sed}s.i Nteger nultiple of 8 bits. The padding is not
encoded in the frane. The length of a frame in bits
is: (EQDTf rame ~ preanble p jio | + Ldata L CRC (EQ
Th%%]ar Eegmim— Ea?e@ WHJ—: Qzlgcklis &pl%ﬁguh’aﬁ 8 or%%cﬂ barek Fn]g)

|p enco |ng nmodul at es frame bit sequence to "~

Thbk&@%éemékgeﬁ@%ﬁﬁe”%ﬂ“ﬁﬁ%??ﬁ%*“ﬂﬁ?ﬁ%mﬁﬁd spaces. These
(égeaﬁﬁﬁ#uzegwphyﬁhgahhydny the physical |ayer. The Kip
ﬁcoding supports both explicit and inplicit clocking.

When the frame is explicitly clocked, the encoding

PavICALRderEsEANTSEQar at e cl ock sequence encoded in parallel
with the frame, as illustrated in Fig. 74. The bits of
the frame are then encoded using a conventiona

The Kip-cpeofing repietsnts die sogulgres podesineksrd ftge phasically & ajsirip thakhas both a

longRRIeSRRAETE. Rithe@odRaiiestion Al -dateliextaitt 1S represented
by a mark. The clock itself consists of a sequence of
al ternating marks and spaces. The center of a clock

A Kinsiip plevays|cpriaiesd deip travkt alsacentpinga cdpick gaclsifiit iy eplichly clopkgdnather

thah EpLicHIABBcKBNCOdes two bits per clock period, i.e. the
bitrate of the frane is twice the rate of the clock.

The clock starts a nunber of clock periods c/oc

Thp at)&r @quHe"“S %V%lﬁ alR sﬁ'lp & nr)ﬂ:uﬁém; k& zﬁ%hl)n%ﬁva F%ugle&%@rmﬁ QIplcally

ach|re cl ock synchroni zat] on before the start of

e piiepsope TG » 67728 BPUTLAEK &Y J&@beﬂ&g By A e octuces

trafidpart @echiisingh b £5denfThe brsoulloF jites &d dbify suppetedBCotdender iadecbders

wdperefore a reader-specific paranmeter. Wen the

peclfic. . . o )
encoding is explicitly clocked, the correspondi ng
decoder incorporates an additional optical sensor to

A @ﬁm&l&h&r@h @éfoknds Wi thiri@rifticastehel n&diuﬂﬁhd thd hdrMngChRBABA, as
N

space-mark transition, and a one bit is represented by
AbH@arcllﬁnéle%@spﬁJem% &)i'rgégondiﬁ@ biysiDPtePredehtidal \Rfﬂl@l%e Q%ftb Bgot

MR TR R T I N

spavesd Thadpexdralf charmgeristics of the optical sensor, and hence the corresponding spectral

‘characteristics of the physical marks and spaces, are application specific.

The transition time between a mark and a space is nominally zero, but is allowed to be up to 5% of the

clock period.

An abstract mark is typically represented by a physical mark printed using an ink with particular

absorption characteristics, such as an infrared-absorptive ink, and an abstract space is typically
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In this case the preanble is extended by cl ocksy"c
bits to allow the decoder to acquire clock
weymmhnessszat i on before searching for the PCT/AU2005/001080
pil ot. Assum ng the sanme marki ng frequency, the bit
density of the explicitly-cbdcked encoding is twice
the bit density of the inplicitly-clocked encodi ng.
refirbsent@lty ithe @bsxet wisadh a@k@lichl@iatk, fenbly theygbbdrmion clatacrerksied@f the
et S . the
e G R S T R e
density than inplicit clocking. Inplicit clocking has
t he adyantage,that itz_only requires i nal i cal
i e A e B g pth s el B M e e
spacevdpping on tihehargeieristias oEthe hasiiugicird hpinksiag wechguisat, isorell b the
chrh @ tick SF the TRMabrCHeir fenffs! QG HereTore gp})uéaﬁonesF&iﬂc GhrhmdterPCl OCk
=) . The length, in clock periods, of the nodul ated
and cl ocked Kip frame is: (EQ 3) f rame ~ ol ocksync
THe ddngits k)2 nRHEYSH GAlenREFRESENTATIENbyTipeo digoreficodi ng
res _t e modul ated and cl ocked franme physically
GEREHP) @ HE: DR sesoomodae POHigE el & up kel ekimem ot
redoRitibr M a fREHuRAGprElicr, @Cillis@Mdd iR Pigura7d. BheFhddr my vy Betwebh dhitPand the

i b AR SO A A5 A8k gk, |t also contains a
cloc ack 1 POTo % exﬁ I Ci If Cl ocked rat her than

inmplicitly clocked. The clock period clock within a

TH ki Stitleilddgth S 1R Hd ke Yen%ﬂl $&dpac@tdubl oM R pRat | cul ar
decpdeg:ﬂwliltyplcally e able to cope wwth a certain
E@modrt ofjitrer and drift. Jitter and drift may al so
be introduced by the transport nechanismin a reader.
The unt _of jitter and drift supported by a decoder
ﬂ?§“”3@%§£?“‘6%%??ic. A suitable clock period depends
QB bhe=dhardoteri stics of the medium and the marking
mechanism as well as on the characteristics of the
reader. It is therefore an application-specific
Th airdiiit @iﬁth_wAb 8delr &Ql_tdatgﬁﬁoki or 3106k =269 GABin hau depends on the reader. It is
sical representations ich give rise

carrespandi ng p.
m?emaﬁggﬁﬁgpw%ﬁﬁgﬁgw?ﬁgg when sanpl ed by a mat ched
opti cal sensor, allow ng the decoder to distinguish
mar ks and ;spaces. The spectral characteristics of the
The prayited Midde s o rof @ datpfrareloE dock ekl withinas i it efrgningd e the geximum
allgxpa%[eﬁa%rﬁ Elﬁsic"etgfs&a%m? ﬁ)'.'“' 143 %}cﬁrﬂ%&ﬁtﬁ?&lﬂo%k%&a’cﬂﬂ @ W%&% WitﬁlFegpect to
application specific. 1e transition tine between a
theteppiporapreh nast s Seressnogdingmiiothiensyt: zero, but is allowed to
E$ wRt0wpY.0f v Ne, €l pplaogperi od. An abstract mark is
( §pically represented by a physical mark printed Using
an ink with particul ar absorption characteristics,
ThS batim@s lagnl hiakgianad-aboatiqtdepesd btk chaidkriativs afikd i and the
is. typigall resent. t he S e of such a
m%&&?@é%ﬂﬁ%?ﬁ? ot hERARRRLEE el AANNESE nBlil®
spsficpifandihst rat e, such as broadband refl ective (white)
paper. However, Kip does not prescribe this.

The width of a strip is:

(EQT) Wsirip = (1 + bclock) XWirack

The length of the preamble sequence in bits is derived from a parameter which specifies the length of

the preamble:

I
Lpreamble = ’V_Mg—l X (1 + bclock)

clock

(EQ 8)
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The length """* of a mark and | ength space of a space

are nomnally the sane. Suitable marks and spaces
wdepwndisn the characteristics of the nedi um ardTiAR005/001080

mar ki ng mechani sm as well as on the characteristics

of the reader. Their |ength®$3are therefore

application-specific paraneters. The length of a mark

and the length of a space may differ by up to a factor

of ((2(v2-1)/{2-(j 1 -1))) to accomp( jate
rinting of marks at up to half the maxi mum dot
RGPRIEFOMN of a particular printer, as illustrated in

Figure 76. The factor nay vary bet ween unity and the

B s L e
cofresh bﬁESFiea@f alg cpmied bk éantaaeeorélﬂo &kedifieromonireduadancy data is appended
to Gle @@iKe fo pfoREdS an exBR@A Frantd) 65 1ﬁﬁé§£t§iﬂ1F1Eeﬁgt h of the strip
is: pQ The mnimumw dth Wi "' rack of a data track (or
- clock track) within a strip depends on the reader. It
A Ktp HBEERERN RoR s BRRkdrisAb) kyS B Gikd T GinAd) AR LSS ¥ (i %bols), and
required w dth track of a data track (or clock track)
eﬂw tcme%macamw p(m symiield) eas Aeseribgd bﬁ}o“t HeRegdrRolerupmcedelitoheseh e
eral. m szt ration msre and maxi mum al | owabl e
st QU B 2 o P IR OAR 1 S BUB RO et T BRSHFROT e
cofrardthgyefere apientioespe@dfpondi ng opti cal sensor: (EQ 6) W
"rack = wmntrack wmsreg + htrip tana The maxi mum
| ateral m sregistration and rotation depend on the
Redypdngy: fiatg i ealquiied oy the qeacafepaliphphthe istiet datreans fha GRC. This allows the
CRtew® hacinstrd a@selivel | as on the characteristics of the
reader. They are therefore applicationspecific

parameters. The width of a stripis: w(EQ7) strip =
The bifstraantylagajapt iy CRC tre prdfted i Zfrr@hlgtdhrm«sfcalml?élormf@a m@lu@ancy data to

bi.t.s ik r d frem r.anet
AEBUPIERI B Sl A8 WHR L O B BAATEG pec
framepr eanbl e " x cI ock) (EQ 8) I 1 clock IERR(P
CORRECTI ON The Kip encoding optionally includes error

orrect. rmation to allowthe . .
A G B L R bRt B Pt Prratn My Gt g hen
errdigqegeptioromaygotentialiReekipi8d [ 10thofR ¢ & dwadathaythedatoderipsiforms error -

coRRAGNH fdn {RinLNE éﬂcaagﬁn {oQndk ARG BRecttlsBREQ frame, as
illustrated in Fig. .

The length of a Reed-Solomon codeword in bits is:

(EQ9) aodevn ord — (2[ + k) X m

The number of Reed-Solomon codewords is:

< Qdarat Lere) =1 1

(EQ10) Lcodeword

The length of the redundancy data is:

The length of an extended frame in bits is:
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A Ki p Reed- Sol onon code is characterized by its synbol
size m(in bits), data size (in synbols), and
wenrowr4essrecti ng capacity (in synbols), as deBcCriAueas/001080
bel ow. A Reed- Sol onobn code i s chosen according to the
size data of the bitstream gata and the expected bit
error rate. The parameters of the code are therefore
E? PRI 3.6aLi00-SpeC ﬁiL?C Redundancy data is cal cul ated on
E¥A8 concat enati0n of the bitstream data and the CRC,
This allows the CRC to be corrected as well. The
bitstream data and the CRC are padded with zero bits

[ |ation of the redundancy data to nake
R]%Lg'sogoq/foé%) #’Gan integer nmultiple of the symbol size m

oo TRPSLR oLt ) SRR DB M e
(uR@ﬁmbisSahd)dmlzerI‘r(m@ylﬂfars)" Rhdrd: on If the CRCis valid,
then erpor correction nmay potentially be skipped. If
Eere "CRE < invalid, men the decoder perfornms error
correction. It then verifies the CRC again to check
that error correction succeeded. The length of a
Reed- Sol onon codeword in bits is: (EQ9) L d rd =21t

Th eﬂfor)coﬂ%ctﬁﬁgtﬁ}ﬁmﬂllbm@ Eod@fs 4 I?ﬁ)@l’g Sakenon codewords is: _

i L data EQ 10) Acodeword The
| end t‘h-@ir—H'(he redundancy data is: LECC=s x (2t x m
EQED 11 e length of an extended frame in bits is:T

ndedframe = (EQ 12) ~'exte T-'frane 4- TECC

REED- SOLOMON CODI NG A -ary Reed-Sol onon code n ' ' is

characterized by its synbol size m(in bits), codeword
Tognigigizp, th £ FeAundsnepeiediyad oppgivey arra-cerregiing chmcity thbwingdr, of redundancy

:m%rrekg Ak The error-correcting capacity
: lﬁgé |osb_eege IeSOhv\,helre I L9 : *

(EQ 15)

Reed-Solomon codes are well known and understood in the art of data storage, and so are not described.

in great detail here.

Data symbols " and redundancy symbols "7 of the code are mdexed from left to right according to the
power of their corresponding polynomial terms, as illustrated in Fig. 78. Note that data bits are indexed

in the opposite direction, i.e. from right to left.

The data capacity of a given code may be reduced by puncturing the code, i.e. by systematically
removing a subset of data symbols. Missing symbols can then be treated as erasures during decoding. In

this case:

— m
€Q1e) " k+2t<27 -1
Longer codes and codes with greater error-correcting capacities are computationally more expensive to
decode than shorter codes or codes with smaller error-correcting capacities. Where application
constraints limit the complexity of the code and the required data capacity exceeds the capacity of the
chosen code, multiple codewords can be used to encode the data. To maximize the codewords’

resilience to burst errors, the codewords are interleaved.

To maximize the utility of the Kip encoding, the bitstream is encoded contiguously and in order within



(EQ 14) L To mnimze the redundancy overhead of a
gi ven error-correcting capacity, the nunber of
woedsnds3sy synbols is chosen to be even, i.e. PeD/Athas001080

(EQ 15) 2 = n~k Reed- Sol onon codes are well known and
understood in the art of daéa storage, and so are not
described in great detail here. Data synbols ' and

therfi@flel MTbaBKcils haRghifermient @t idtdileaving dhel the requirentendactofitig0it dné brtler,
to.right r dj to the f el [.Ng q:
thelcl))gitrg%ng is .de—ﬁ%?gayeﬁfs fj’(;'lgdée SpulrploTe L(I)g o?nﬁ?t{ené ﬁlle ﬁgg%ofomgxg{eﬁlﬁgzglg}p%ﬁé%d is

m a Fi g.
thep| getipterfyiated befpre beingchasodefl in fhe fipree- Jpis aintaias %F P epdqntigpigy, of the

10

15

bitdie@Nakd Bhices Osehhtt contifiBusdfRofGaRRSkd ¥ddfiandy dilaWeith G@UCed at

ey Bt el Fyper

M ssing synbols can then be treated as erasures during

Kiﬁjﬁ%@gjﬂ&g@n Bles bk the ?ﬁﬁﬁ%e ﬂoﬁ%als givell hﬁhéﬁ‘o%wiﬂg tablel Longer

codes and codes w

f he

unct
5een

1 1Ht§rlller§x|/' X

h greater err

.code,. i, e
SSPEPATEY

o,

ols.

or-correcting

capacities are conputationally nore expensive to
decode¢ than short

error
const |
requi

chosen scode,

1 Sombd eird ng

lpts limt
ed data cap

er codes or cod

capaci ti es. W
PRyl o

acity exceeds t

mul t

i mhe codewords

es with smaller

re application

of the code and the
he capacity of the
can be used to encode

the data. _To maxilmi ze the codewards' resilience to
burst |@rrors, the motewords are |interl eaved. To
maxi mrze—the—uti-Hty—of—theip-fencodi ng, the

bitstrn

damis enco

dHéNHontiguousl

w t hi nthe—franme:

i nterl
or der,

®avi ng and

TU 1 chllb; I c Ul
t HEHd qui r ement

the bitstT

of cornguti ng the

t hen 1

Egoggd'oibde-i nter
-'Sol onpon r €

%-lnterleav

Thi s nmai ntains th

bi tstn

i nterl

eﬂn?ﬁ%@ﬁe bei ng

e order and con

g@am and pr
eaved redun

Othd6@80A Separ a
dancy data whic

of the iextended f
defi ned—in detail
the priltitive pol

r eooe000Toe Kip i

helow Kin PRa
Del-oW—K-p—=e€

y HOPR0APE 0gi ven

y and in order

e requirenment for

for contiguity and

| eaved for the purpose
dundancy data, and is

encoded in the frane.
tiguity of the
te contiguous bl ock of
h is placed at the end
nterl eaving schene is
d- Sol onon codes have
in the foll ow ng

t abl e:—Fhe—entrt+es—+tn—thetabte|indicate the

coef fildPents of thEOPGLM ve pal ynomial with the

hi ghegt-order ctoef{] i mthe left. Thus the
primtli've pol ynon gk8¢§EhHﬁl is:| (EQ17) P4 + + 1 Kip
Reed- $gl,onon codes ol Tlow ng gener at or

pol ynom al s: t g(KFB@M?%&BﬁkL +ad2)...(x +az2t) = J (

+a')

The entries in the table indicate the coefficients of the primitive polynomial with the highest-order

coefficient on the left. Thus the primitive polynomial for =

(EQ17) p(x)

= x4+x+1

4 is:

Kip Reed-Solomon codes have the following generator polynomials:

2t

g(x) = x+a)x+od)...x+a’) = H(x+ai)

(EQ 18)

i=1
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(EQ 18) ( = 1For the purposes of interleaving, the
source data is partitioned into a sequence of m-bit
weoeynisalisssand padded on the right with zero bit8CT@AU2005/001080
yield a sequence of u synbols, consisting of an
integer nultiple s of synbob§, where s is the nunber
of codewords: (EQ 19) u = x k Each synbol in this
sequence is then mapped to a corresponding ( ) synbo
‘ of an interleaved codewopd . (EQ 21) ' v % 11 The
For e piposeitof istlesying Ay ceprag 4oty slwrst&o%edarrﬂéa fepyepreof Arhidymhels and
m [
rofle L ey w AR sk e A oo Pl AR Pl e
<f§mum@a-d&&dlsmb@uﬁyﬂbe&ﬁw@m each codemord are
de-interl,eaved prior to encoding the codeword, and the
EQ (] t ANt redundancy synbols are re- interl eaved to
formthe redundancy bl ock. The resultant interleaved
redundangy..synbpls are illustrated in Figure 80.
EEENERAL NETPAGEDESCRI PTI ON Net page interactivity can
be used to provide printed user interfaces to various
phone functions and applications, such as enabling
particul ar operational nodes of the,noblled
Eatledyebcd imtbin seguen¢eonibenchewped @ aprréspandingC ') ssigboi t hofan interleaved
chator application, as well as providing genera
“’?VVbad" "keyboard" and "tablet" input to the nobile
(E&ggehoﬁnﬂmngatlons devi ce. Such interfaces can be
pre-printed and bundled with a phone, purchased
separately (as a way of custom zi ng phone operation,
simlar to ringtones and thenes) or printed on denand

Th\é%ﬁlﬁnttlﬁi&le&@@@a@a sk CA RANRESS! PRI 7o Rbte thA) tRE & M £ Yrw mapping of
e busrness card provid d exanpl e of how a
th‘“\ﬁar“?“e‘l%ii‘ IR IObHE a%%ﬁen%t °§§‘%f9‘j1g°F %fac onbined in a

single interface, including: Ioadlng contact details

The Moﬂ B¢ Q%omrd%c&é-mtgle%@cl ﬂ%f ancﬁd e & rd, and the resultant

ayr ng an | nmage contact nu

re%waﬁ@’ SHEP ﬂr%frrméeﬂrﬁérrq to fog e BN Pt ﬁﬂraﬁgﬂeﬂeaved
reduBdadyl sobollsiifedllisidtal iaFipaygogat i on system activating a

pronotion or special offer Any of these functions can

be made single-use only. A business card may be
GEyERALINETPAGY DESFRPTDDI | € t el econmuni cati ons devi ce user

for presentation to soneone el se, or may be printed
Netcprageq]ntgra%gy (Qag 9eeusgde‘c!) grto{llge%ngtgd %erbuli!téc’rlfagees%c? val;lgurs ) one funm%lons
applications, such as enabling particular operational modes of the mobile telecommunications device or
interacting with a calculator application, as well as providing general “keypad”, “keyboard” and “tablet”
input to the mobile telecommunications device. Such interfaces can be pre-printed and bundled with a
phone, purchased separately (as a way of customizing phone operation, similar to ringtones and themes)

or printed on demand where the phone incorporates a printer.

A printed Netpage business card provides a good example of how a variety of functions can be usefully
combined in a single interface, including: ‘

o loading contact details into an address book

e displaying a Web page

e displaying an image

e dialing a contact number

e  bringing up an e-mail, SMS or MMS form
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t el ecommuni cations device user's own use. It may al so

be pre-printed. As described below, the primry
woemsf119538f | ncor porati ng a Net page poi nter or POBAT2005/001080

anot her device is synergy. A Netpage pointer or pen

i ncorporated in a nobile phdéde, smartphone or

t el ecommuni cati onsenabl ed PDA, for exanple, allows the

devi roahﬂgmcammmslnmtnb)v@nm&mge pointer and as a rel ay

be,twecta1V poi.nt er anfll f{?ae nobi | e phone network and

(o)

henc€ gt%atpr AGEOLE L Nfhen the pointer is used to
i nteract vvlth a page, the target application of the

Ady eee%btgﬁs&ﬁﬂerqadéah%wuswﬁlpr mation on the phone

isplay and initiate further interaction with the user
via the phone touchscreen. The pointer is nost use
Aburinkss codmiyi hg prigetl tychetnivdtle lt@minmitations gevica ugr Hopresestativf to
sotn@ele 91&05}% pg%mteehﬁloﬁwgg pggaeeuﬁﬁ ammee%rhﬁ pul ate

hone to designate a tagged surface e phone can

te%"??&’&“ﬁﬁﬁ“&‘%sée"é"eﬁﬁf RP‘?’Tg“Sﬁllbm%’ O BRI B y a cont| nuous
force sensor to provi de full Netpage pen

Asf &é&?%éd%gh‘&lv tﬁ% ’gtr;) bg’rféﬁ ({1 O\RI é Pﬁ%@aigeh%)tin T %rcge}l omnang%neﬁ device is

ESCI'I evice 1 n

, SYﬁWmAdfetpagemembag@erem@mowd quée rhens Erartphoneqr sadqcgmmynichtions-

enﬁlfléﬂ gl ﬁﬂexdlﬁﬁla aIPJiNthteE‘h&tm ﬁﬁag bbtA N&pig@ Q)ofn@f i Q:f a Ialay between
re ormt

the p01n er &n € I'%OE) éet pélaneﬁy cﬁ}gzg(i:e e@%l sgxé/ero &;hgrht e P,'Oérfler 1s used to
mmttw\llté a pgwithoarget eppli@tionaf e infpeactioncandiplag infirhation on the phone

displa§ aﬂrlﬂu{gtﬁgrﬂﬁ%gra&tbﬁtmth fhe TMF \Qm%ﬁlgne(%ucﬁ%h@%r %@@mter is most use-

rO\F/r‘% M L a conmmer cj al transactl on
%&H’ b?ﬂ%cowé“& ths aiee Bydy-2lpypkthe wergassifyananipulate

thenghaspa esignatera tigpaichtface, f or exanpl e. The nobil e device

senses a tag using an area i mage sensor and detects

ta g data. The nobil e device uses the sensed data ta%J
The phoge paa ingpraorpts ¢ Batkig nip AndpaticrellygeprtiRuque forse prnsoy fogpreyide full
Némbé pe fb@logMignmuni cati ons network to a docunent

server. The docunent server uses the ID to access the

docurrent description, and interpret the interaction.

An} gxeraigy Bgpagaimieragtion avilhnpwadn deseribed t shoidew pemsingdevigein the form of a
N&RBESaRedGbLR RO EBGs WBSheB8R dhtPord brdfialuiah 1h Form ofa card.

perfor a corr ing acti
W BeprerEPBE G bR RSt el S5 PehleBre ot
mebgv deyige, iis@raso begeostgreially prirpntadegi g iapuirdrsed erotherwise provided as
pa%f §J3n1§1§1§19ﬁfa§sta&§n the pHﬁt%fedlﬁ\ﬁl th a@@bé zﬂﬁgé dehy 'b&ﬁ( Iﬁgggiu%dne(vgbaper

t he respectlve Net page pen or Netpage enabl ed robi
OTB’é’WIFe for gampl¢- ovi di ng t he sensing device identifier as
part of the interaction data, this allows users to be

Tﬂe gn%?ﬁ e d]e\h%q?{teeg la ltag\ﬁ@ugkganta{egﬂrﬁ steﬁsgxna‘?id Qe[tec{s Iaag éllclt%) kﬁq%‘l%bl% dev1ce uses

perrtorne unment ar e genera
thy enseddatpdas t@@ﬁ@@fmﬂ@raawn |dete\RFicR f§ sngvig ¢ meldle ée#eﬁfé@n@eaftonfenetwork

to @ 0SURBNervEiS MiEdocunldABse O GEKIRB ID &e&aéerthecae&ﬁfeﬁﬂd&eﬁpt@n and

m%rg{ey THE mtera?]l%f? ! Cpg;[o 193{:[]6 cgrgug%s%alncre Ithgngcgl:l%gl e%vre]ar i%s s%%gr?egwop% mes-

sagpibanesgplisttion pesver, iwhigh fan gfen pdvierntinceurespending estion.i pt i on usi ng
the ID. The IDis then used to generate the tag data,

a be described i detail bel ow, before the
Typl%aIWetpage pen andq Igletpage enab?ed mo ll;lg dev?ce users reg?ster with a reglstratlon server,

which associates the user with an identifier stored in the respective Netpage pen or Netpage enabled

mobile device. By providing the sensing device identifier as part of the interaction data, this allows

users to be identified, allowing transactions or the like to be performed.
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docunent is printed by a suitable printer, using the

page description and the tag map. Each tag is
woemieasensed by a pattern which contains two kPauaUu605/001080

el ements. The first kind of elenent is a target.

Targets allow a tag to be I6&8ated in an inage of a

coded surface, and all ow the perspective distortion of
Nefph db@gleﬁt@arb@nérﬁéﬁym@mg all 2 seBRCRdatkdnnD wafch Blr@fRatd tb the
oy REE e 46051 TRSE R0l S U0R8RS IERIAL R 2L B
assmmatlph@t\m@l@el dasymdnpdsecriptipngudthe 1B, m&lowb%ewe’a Irgtrgaxaliof the document
desOfptRf GhitiiRADPY an optical imaging system and in

particular by an optical systemw th a narrowband

response in the near-infrared. The pattern is
The¢ §0pis ther dsgd tp pénextie the tag tdaa, tabhreill deiddsaribed insioregetail e tafdyathel
dodaf is pRhie yeﬂuﬁaeié rifed?, s P b5 @Jssrgqon%ﬂmmagﬁag. , the

region typicall gorresponds to the entire surface of

an M Print card and the region ID corresponds to the
Fathithgljsheprideited tiyta pﬁt&ﬁdNHidD.cor{'t_-ﬁi’s vgd lehidis bijelem@ants. Mihe first Hir@dif Blgment is a

ol BB 16 RLBErh BRIl Bl Y i

disfopbion Fke tagfp P%’@@H@o@?eﬁg“’n‘bk% Fleaats 3 Baqgik Fagh macrodot ncodes

the@BIA8IbIS bt bPilk phds@bdor@bsencb.ew | arge enough to guarantee
acquisition of an entire tag is |arge enough to
guarantee acquisition of the ID of the region

Thepntieraismepmgenteden tha gpdeduase &1 stéharvap s to Hlwiitdgbe acauiried by an optical

imSHBEARMEES nﬂﬁﬂﬂéﬁlﬁ* |b§' hrﬁﬁ})tl&i syl wtﬂaagnaﬁo&/%@d Igépmfs@ Si1RNB4r-infrared.
€03|t|on ion, as well as qther

BRSSP B S O O e TEPET e al | ows

a senS|ng device to acquire a region ID and a tag

n 89 g&%llr it ?wuhéﬁg the reﬁf&ﬁ %Maﬂy Q&?elspoh&tt@ﬁl%tﬂegﬁfaw R Ian ﬁi-Prmt card

ace .odarin or .tap on_a coded
an%fm FegieiD GO esPoRda gle u@@&%ﬁ@t %&@%ﬁ%@@?@ﬁéh%@l}ﬁw&@ disqsgjen we
ref@fto #hinds bRI TOR twith &g wkkktaeilingfiasthd Becof@pais b &d rdgfon (e

assi gnee's various cross-referenced Netpage

applications) can be used. The preferred tag will now
Theygurfake sedineiedssipned ghethas 1 acquiitipn figld of vievdpresaonch & syprprieetapquisition

of 8f enfire a0 R4 eﬁngﬁ‘Q) gﬂlﬁ'%e adg@sfor0ds te e of tﬁHJ‘Egl(bl' o@;ﬁlﬁmﬁg th€hes

acpivnp oS 8- B e PRt gl e B Ry Th g

regiinyes iwelhks ofhented-spediizaiata s Theawrécy @dingtherdidB 4llows p sasiegdegicato
acq%)fg'pl(&lon Wla gRe ﬁsf-ﬁ)‘ﬂ@ﬁhg 4 ﬁﬁﬂ%&ﬂ&ém&% Gitlbd Joﬁedcéflrface e.g. during

formation. Frgure 83 shows the structure of
QV b (2P op f e PRAY IR BRFE nacr odot s 1406, each of whi ch
represents the value of one bit by its presence (one)
EX%&HQQ§§§ﬁ5C&%§ro) The macrodot spacing is specified
t heparanmeter s throughout this docunent. It has a
nonlnal val ue of 143mm based on 9 dots printed at a
A Wil aipe Of difkoQ0tag @tuSupeBs deftgibed ui-l@a\amgree s VariolsSrosd-omadd Napage
Bl A IS RoRRL e O (e
array of nine adjacent synbols The macr odot spaci ng

Flgul% 8yl EHotv@ﬁ@ltﬁ@ctula o dofbiBte ﬁi@ d4d@@a‘6@%e$&ﬂbl@ik&:ncl&' 1@041 1§a Biket.
its. wit

Th% t@g gf()f),tfa; th? éve{ea [‘%Iélo]‘?f I‘ogxi faﬁ r?t?tlc?gaﬁ fmwe%?tﬁ% rrIJ:CL)yswal level Each

square region 1404 represents a symbol, and each symbol represents four bits of information.

Figure 83 shows the structure of a symbol. It contains four macrodots 1406, each of which represents

the value of one bit by its presence (one) or absence (zero). The macrodot spacing is specified by the
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synbol; bit three (b3) is the nost significant. Note

that this ordering is relative to the orientation of
woOheoesiyyd3sl . The orientation of a particul ar spablu2005/001080

within the tag 1400 is indicated by the orientation of

the | abel of the synbol in tée tag diagrams. In

general, the orientation of all synbols within a

papmeter mhfoagholﬁﬂgmﬂllmeﬁtf TithHAEs domGalvaMEofti AGuS 8B43R on 9 dots printed at a
m of. t he sy ol

onsi st ent
P Bl B Al 51 L P o i i of
dﬂﬁ&Wﬁﬁﬁpgﬂ%ﬂ@GPQE@-part of the representation of a
synbol |n the pattern. The square outline 1404 of a
F%¥ g S ggd i.n this docunment to nore clearly
QFE" PR O5RP AdpReRrEsygbols, The Jnperpdgy ppacing lguna@ms@th Witpin and

beWa?yniﬁfffﬂ?WIustratlon shows the actual pattern of a tag
1400 with every bit set. Note that, in practice, every
Fi 4‘& a ta 1400 can never be set. A macrodot 1406 is
lﬁﬁ?ﬁ Ay e OpdetiRg o e RitseoHithiz a svphoh Bit zee Gidkis e least signisioa Githin a
syhbvlémeln'w (b3) is the madst s@ﬁﬁ?ﬂant No¢xXhay thisl'd)rcﬁflﬂgﬁs @Mtw%@o/ﬂ)e orlentatlon of the
syRbdt GIth bx%gta&&l otf!l]? I articd {JOII %vkthe Sthi 2%;4[8)8 is %décmeﬁ 35[ t?x%,orlentatlon of the

roduce the rn.
f??i ?fé‘”tslsmbow fhﬁ tag digerain dp gQﬁPrdnbe @ientatfon OA7Y/s@RbOR. within\wpateiular
segrbent of thal kdg Give the ls@neVoBibtation) cSisiddnt RYh thd OVBRAGERL %B&i bglﬂg Edi&t 1o

mg@gggkhgkges of the device used to produce t
tern he tag pattern is allowed to vary |n scal e

by up to 10% according to the capabilities of the

Orliertid 16 RrIdSEe leB Bre Pirp(q e @epk'é\ﬁta@@ito??gyﬂﬁol%e &g&b alth%. 9&{1]1 u me

1464'](%3 TEI{I e.is recorded in'the ta

b Rl e R tohnsr e e clasitn tb%mcea@?faga,gdﬂm Figure
8ghiyoanofiifustrtien, slag's ik paGt patien bifa e 1G0T GithGveky bitdt. Rote Bhidli €
przicﬁd@eévery é@@tﬁ tAgQQ&J ca&t?enérlbl?Ee? an al phabetic prefix and a

nuneric suffix. g Goup Tags are arranged.into tag
groups. Each tag group contains four tags arranged in
A 1pacggotd #@. is toaddally ﬁ@ulﬁrh&maflﬁﬁlﬁal BiaGet@ BEOs. ]f{&%(/erﬂpﬁ AobLEo vary

t ageor ocation within the tag
n 4B SR PERL R Pt e BEE vt By, © 1
and 11, as shown in Figure 86. Figure 87 shows how tag
A ‘@@Q une 1%0@11115@&%@\11&%1& P nnifaP ki OL37 (&)# lﬁoa'gver t 1s aﬁ Sed to vary in

Bglln guarantees the any set © our
sizg %Ygsl CBIFPHR b thfapabiiges of th%%feﬁe wspdie P@é@empmmThe tag

contains four conplete codewdrds. Each codeword is of
0 code. Two of the
Th@ta%ﬁéﬂ&% g Saﬁ(gffeé touvra%II'an s(cq% g) 1{pﬁ%+l,((3 é @ccoﬁé%th%?agabpgfse}f fhe devicg used
to piedugecieplattesn énja(ﬁeglatualkf@hll tiepchorAinglnchleBs redofdad tnaige tig Rt ef Moe

accﬁtﬁl@@dl%tldﬂﬁfﬁdgltlélpsa{ﬂblgss of .information unique to the
tag. The remaining two codewords are unique to a tag
type, but common to all tags of the sane type within a
Each aymbolphiousin the tag sigpciofe it Eigse 81 Haes@iqad Bbel. 8h@ndbeGotsRts 38
alplb @0 BleiPd 2 Airferit led C and D, subscripted by tag
type. A tag group therefore encodes up to 160 bits of
informati on common to all tag groups within a
Tag Group

Tags are arranged into tag groups. Each tag group contains four tags arranged in a square. Each tag
therefore has one of four possible tag types according to its location within the tag-group square. The tag
types are labelled 00, 10, 01 and 11, as shown in Figure 86.

Figure 87 shows how tag groups are repeated in a continuous tiling of tags. The tiling guarantees the any

set of four adjacent tags contains one tag of each type.
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contiguous tiling of tags. The | ayout of the four
codewords is shown in Figure 88. Reed-Sol onon Encodi ng
wQadmsnweyds are encoded using a punctured 24-ar pC{A,03005/001080
Reed- Sol onon code. A 24-ary (8,5) Reed- Sol onbn code
encodes 20 data bits (Le. fi/0e 4-bit synbols) and 12
redundancy bits (i.e. three 4-bit synbols) in each
codeword. Its error-detecting capacity is three
c WOl_9Is Its error-correcting capacity is one synbol .
'€ nf or mati on about Reed- Sol onon encodlng in the
Thpytag paatpéns faoneomrlete icaslepordy Eabb dodeworisSi moytigad -8 78,§) Beerkgsiomon
cof¥0: TwE'X%oE@)ords file Iuﬁ&he%‘th@ﬁ% 'Tinesgare 28044 to Eﬁ?capﬁ@% b&S1e@h and
ich are herein incorpagrate Cr 0Ss- re erence
B. B SRR e Mt Mo BRI ROTRUENTOTREi & B8 pr ovi dos. an
overview of the architecture of the Netpage system

Thb %qmgmtcbmoﬁd%@im@@% rtgg%eou%mmtdn I\%%f@h@ ganle @lwrchma

and renot t page servers. generi c S gté
°°?t§u‘d‘é§1&g|°ﬁfé%§ BtearsdplirEdye 4Sﬁ1°h3éﬁ‘§9‘ asrlabelied CRadb Rkserined by tog
tyread ep psuppthkiefa® elmaﬁdumg 16004 bftiEfbrivatit corfibdithalase ddsbiNvithin a
7 . Jgg not
coffBucke Bk o Sl By e B bl 0 B e, |
extensions and alterations to the generic Netpage

ReSYSSIMBnBh@ddsed as part of inplenmenting various

CofFRR 88 Asai S At ol Sed Bt e o £ Soudd) Beata
Solyrromeqde ¢natdeniidinta hitsed- fige 4obii sopnlends) frdrl2 wldmsltmq' bjts[iee. three 4-bit
syfbolsh] In%&’c)l c83forti ts @n&ﬁ%@éﬂ?cap&ﬂ@@ kgd sﬁﬁﬂais Bi egﬁléb&&uﬂg chfcity is

or without a printer ure

onf & PI5 ey MO HPTRatian Ut BR5ErSPIpmen eﬁ‘é’d’a%mtﬂl*? eWB%ﬁlcP”éexb’ﬁ Biqgdefl in
USSNA0/8 thesl7 Deken Bb. TR G0 tUD Stledoh ADI2D2094, tifelémitdnisofghich are herein

interpreting clicks rather than

mq%ﬁyb%@%ﬁ;&r%s%&éegﬁeer al digital ink. When the nicroserver

790 accepts a click event fromthe pointer driver 718
NHTEAGE i eVIgHTeESviRdNMERT t he usual Net page way. This

i ncludes retrieving the page description associ ated

with the click inmpression ID, and bit testing the
Figufej 8 lprovidesan pystvieuigpd i guchifepiire pifhe Neojragesydave ey piraing loprh sl
reﬂ&eseg)pmceﬁdn%d lobAllagd rBEﬁMe N&ﬁdg& Serverd. m%ermlm@@gg H8ém is descrlbed

exisH b B P 4O R PR GUPBOnE KRG CHED P SR 17
(DadirptNof NPAIBIL G cend soyis Rt ddgibed inlded! liers. Hawgyerod nuimhe ofextehsias and
alt&ﬁ‘oﬂ?tg he QQQIIKJ Ma%e%?ﬁen%r@&%d Is %ﬁ&ﬁ%&@n QMQuJﬁ@pa&%&@&

I'ication | ocal ication 792 or_ a renote
funam InoAMBHe PO bl ST t@ﬁ%@a@ﬁ Eelgidsesing ofpadsd dapon a print
mediutirbeisgprinet (of Sduttaye mwiatei\sed toa Netpaggranebldd@odilerddvied with or without

p?iRIQII. ication or may cause the application to be

aunched if not already running. If the m croserver

790 receives a click for an unknown i npression ID,
Refehﬁx@ td Flguh:b%& NdiRgd HiPloSs&t B0 rdnbing 6 thed@ublld Ifhynea prov1des a
co%s alh"‘% sé eﬁl %paﬁe dtjn}tk%:" %?n\%grrle §€Sr \évgrrds 7961&)&6%.[1%0?? 3 rzattherS tlel%nv gf l%ep general
dlgltnltné<r p?ﬂm the m@wser\?ﬁh@ONeqepiagdwls event dom g @ointendriljes 7ot iterprets it in
the sty Rt Wiy BRCIncIAtks RER VIR Be $ae deltBip#R Risbated with the click

impression ID, and hit testing the click location against interactive elements in a page description. This

may result in the microserver identifying a command element and sending the command to the
application specified by the command element. This functionality is described in many of the earlier

Netpage applications cross-referenced above.
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t el econmuni cati ons device, or nmay be on the public

Internet. For a known inpression ID the mcroserver
w@2Wema9s3snt eract directly with a renote appl i eariaanoos/001080

700 rather than via the Netpage server 798. In the

event that the nobile devicélincludes a printer 4, an

optional printing server 796 is provided. The printing
Tlﬁ@’rgee"_ippﬁ'cﬁﬁonrnw& Be Oldcal Mll(ﬁﬁlﬁﬁbﬂsor}ahﬁ{m applR#tidn AWCGEREsHIe via the
HSR&.OH{H%% nl%e {}@g)lg&? §9OfIrI;ao q] 11veer q%&ﬁmﬁ@ POl I I'&l’%gnl @)%C&%OIQOI‘ Neat paug%he

en thé prentin %Y

servers. server acce
aPP’@Q‘EP@é‘tbeﬂ%?thﬁn%nquﬂ@Ys?@@gappl ication, it may requi re
t he appllcatlon to present a S|ngle use printing token

e TR i s
id¢engifyaagmonsbrcdNetpags sed/elvl% enpafbod panglingjtiwslicky and dgppadsttiee click to that

sefv&qm &Pt ond R Il\ie%%e QRS 7Ry DEIRACtSBEME mSessiNIES kML DSbile
accepts a_display request froman

i spl ay server 70

te %?&B@%@&” ﬁﬁFﬂESFY%nmﬂFPmWﬁy”WE uire the application

to present a single-use dlsplay t oken previously ‘

o'r Rdd LifeD l; B th
rdh B p@g ?Q%eérver Wb ol 6 QAT B\ G epp Ao 700
m@?ﬂ@&&ﬁﬁﬁﬁk@%??%ﬁ%”@eV|ce dlsplay 750. As illustrated

in Figure 90, the nobile teIeconnunlcatlons devi ce nmay
In %teve%fciha%the mo?)/e gfev(fcre m%lux}ed g Br%?e?r ts %%e })tymc%ég glléqlél \s/eévrer &5 6s prov1ded The
Pflﬂ@tgéng 9@"1@ op e mopile pheve 1 andl agesRip DG Tegewsidngmetenpplications

anbl N&Bagb Eer\lté&e Wh%lhﬁe hri¥RE Q&S @8tefdd friftingd &sl: frdfn ﬁl untrusted application,
ser.ver

Net
PR B APLPHR BRGSO e OGP gy BV RS o R
telg@myngricafions devideer pr et ati on. Al t hough not required to,
the m croserver 790 can be configured to have sone
capabllltg for interpreting digital ink. For_ exanple,
A fisplayserves d ‘eaegnoethsno*?lnfeéemencn@nwe@lﬁ agpepis figplay requests'from
reid@s Qplicati@s andiNelpagzh@edehH bhierstheatighlagl setwat Tog acckpted dplap relyest from an

un steid ta%)tﬁga){ 1p & nﬁ?galﬁ!e e gxtphpa%[n{ @ h%&eﬂ% sﬁngfgg gggc{lsg% ‘%)ken previously

reco nrtion,
ISSB%lrbV&anOhl& t?,lﬁ‘»amw@?mﬁ é%@ nT he ﬂeﬂaww TPhentrady the rabily

teleddhBingcaG6s MSkice il 730.cr oser ver can al so be configured
to enable routing of digital ink captured via a
Net page "tablet" to the nobile tel econmunicati ons
Agbvirel inhewrald, g malils ﬁeé?ﬁ?mwnm@p%@eicq Togylaeitas malpy fora Metpage
stﬁxﬁﬁf%ﬁ 3t &he? NEDAE BiputREvi POY. M 1BChniBoseRer ﬂb %‘e@m&é@ JSRARR Ehr arPT

verl a under] ay. o
g R PO e e T o Mo Rt et pgper 798
capable of ipodlag the digirbink andforwasig e digind mk toaimd servnafgenterpretatlon
processing ASIC (referred to as "Jupiter”, and
scribed in detail below) devel oped for and used
Alfhﬁ‘égh R ?95’@‘“@ ey &1 miCHQSpIY Y €90 %@eﬁ@?ﬁ%’ ef {9 havesesnq %Q?Pﬂ@vfﬁ’rt“&fﬁpr eting
didityll imlC thNﬁﬁmpkg it @iy be chpabie Bﬁhtbx@ﬁtn{gﬁfgltﬂﬁﬂ: aSsaddtedr mthgh@]iboxes and

%v&';ﬂ?gg ﬁelé’s on (;r %%gge c%%%fe %gp%rfo fch{r%’?%i?'rpgc%%ugp pr i xgay be

econmuni cat | € pro essor
carpls of\get franing chrwictst reposhitienaith dic Aelp of agemdioyervely  opt i cal
deS|gn to t he hbtpage pen but |deaIIy with a smaller

Thg mlcrors%’veé canl,:]illsg ?e cc?gf?gélrgd 0 eflatb ?ut%c%ggg 1 é“k cap%getzl ALK a?\?etpbgee “pablet’

1o the nghile telecommunlcatlons device operating system. A Netpage tablet may be a separate surface,

pre-printed or printed on demand, or it may be an overlay or underlay on the mobile telecommunications

device display.
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otaining Media Information Directly from Net page Tags
Medi a i nformati on can be obtained directly fromthe
wolkebt@agessstags. It has the advantage that no darartatawis/ 001080
IS required, or only a mninmal data track is required,
since the Netpage identifier72and digital signatures in
particul ar can be obtained fromthe Netpage tag
TheaNetpege poinidiitcofNeiaR R e sadnd Gnag €4e80r andl Snagajadelstng ARIT @B as
“J%)dvlggm@@ets&fg% Ee{t %rpel%\lyrg g%@@fogén%&ﬁby glgect% §9 PR Fuglter raesponds

nta e captur
to@ ﬁ?l’é“\“sswtt‘ﬂilé’y p%@mg pralilﬁﬂm%lé# bﬁféalidtcapewge@eeaae le€2 tegeatheypfese It then
noﬁﬁelﬁamoslmtemadmﬁﬁ@ﬂonb efvae eotelasar @itientiRE”. q:mteepegd ﬁd’mtéél
at ed ces ens abl e
1nco ora¥ 5% sunilar f)%{ téé/ ]H%t%alge pe éxp ?Lg edga‘ﬂl& grltlg g f? 26:5)6 hThe
SntaHu@ fqme éhcmr i etetstvqsiamh ameredepiistidatod guliiriens] detsigi, las describdvibelow.

Net page Cicker sub-section below (see Fig.s 9 1 and
. the advl\zfmtaeof readi ng the tag

- © y during a reading
Mpﬂms%m[anordw bemgtamstdnmt]ylﬁtomlﬂ@ Netvageades. I Iss tha advaﬁt:tge that no data
tradk is FHqﬁfed GRbhL fﬁh{ﬂﬁm G L ﬁ%ﬁ%ﬂ%&% NS ‘t r lm%tdg{tﬁ'

na

and longitu reglistrati tpage

Sl%‘ﬁ’t‘rte%‘f’ﬁar%"}’d“iaﬁéeW%@ﬁo%@ﬁyétﬂ%geﬁgpwﬁ@d by the printer.
Whi | st a single captured |rmge of a tag can be used to

it eit or d| [

LRI Sl B BB b e rof PR s i8R

adaétntagfetb% the {njoee ¢an pt e@plagd hyfeecras entqrp tae pmgﬁe@ hg@ne ipmgages the

traf@ SpPHt HERAGhisHE SHd @ Ibatbrle Yne PYinték cEritddMkr & aSRASA lifned¥sarl WO
sensors can capture them sinultaneously or
sequentially. Various averagi ng approaches can be

A Nethagntag epnghetapabin of @adingregs es themediagehiers posibsts thmaughtheanetlin éed path

is @scriBQ ih adHiliS e Ngﬂagg b%ﬁsﬁpsegfon H&S&(s@e@@é b1 %gd dfrag €s
than woul d be avail abl e by replying on a single inmge.
If the tag pattern can be rotated with respect to the

anvdrstalyhbaaﬁyanﬁget diesadinki e h@patitre durhp tiitﬁ;ﬁbt’the’lﬁht’rgluﬁng|ae¢’aalﬁg:ﬁﬁse or
g tfle!(}g &r@ gﬂaség i3 %Lt the tgpéarﬁgb%ﬂfpegéct HBA?I%H B3R e 183‘51 Iand It

UStO e ta ernto eterm
10&%@1%?%&% betypra ﬂt?rN cppgertaePafrm ‘ﬁ‘é fe vigighgoptent ment?ddvéte ipERier.
WhiBt 4 sJil@le |bﬁitﬁiéﬂlglﬁag5 of a8 can whisedro Gﬂéimihe@i@lﬁtﬁtlbﬂ in Gier dﬂS&h Hitections,
ent ta

it 1ts P]re{érred t0 gctﬁrr ﬁ in utﬁl% re%lstragonet]apeﬁ gItl aﬁ east

e captuur e
carree@%eentta&‘/ Wetseglnﬁqn@r,wh eivorsmsm $any napulretthqnssnpﬂtetfeeusl’yed to

segeﬁtenwmﬁoug RRrakiak @proeamemeeec{aleﬁlto@&eﬂlﬁe%tnoﬁe%cuﬁa@e%yﬁo%% either
e | nages can pe capture se tial X
"Agﬁ?ﬁg‘reétw&gﬂ‘&é‘?", of Biore R HHALSE Ay é’aﬁ‘gﬂﬁ% By F@Rine ofl a single

imggerrul t aneously or sequentially. Various averagi ng
approaches can be taken to determ ne a nore accurate
rotation fromtwo or nore captured images than would
If e tag pakfprp S35 b ro&ed l;Vétb reﬁqeﬁtdo i pripthead, Eﬂhg due to the manufacturing tolerances
of thaeg@itsBIEdrPAEEHCE Tk (EEpdripathfiok h@mtag@pumadéaaﬂﬁ edi ipft@m to determine
the tta'élo% gr%lteétﬁl tllieg %Qﬁthyf ttaP f%gtg %}9 age Is\g\tfe? %lch ca%e?cord it and use it
rn a e

escri I'n nore deta I secC
whpaﬁ eveptjally ingerargbydigital ink captured via the card Whilst a smgle captured nnage of atag

\-..

turec{] ima oges p'h}e inages c?inabe

can be used to determine the rotation, it is preferred to determine the rotation based on at least two
captured images. The images can be captured sequentially by a single sensor, or two sensors can
capture them simultaneously or sequentially. Various averaging approaches can be taken to determine a
more accurate rotation from two or more captured images than would be available by replying on a

single image.
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The card can be coded to allow the printer to

determ ne, possibly prior to commencing printing, the
wonrbentigtss on of Net page tags on the card in rePariaanots®o1080

the printhead. This allows the printer to rotate page

graphics to match the orienflation of the Netpage tags

on the card, prior to commencing printing. It also
NedAbOWEndNSEe printer to report the orientation of the

Net page tags on the card for recording by a Netpage

server. Netpage Tag Position If |ateral and
Th¢ Dhgyrinardidipabdingegiies rehteitothe Meipheaiges diatpage sekicripd inggore detail in a
latdksgissed above, is achieved by neans other than via

the nedia coding, then any m sregistrati on between the

medi a coding itself and the printed content, either
Nqﬁm@Tthﬁamm@ﬁcturing tolerances in the card itself or
Thgé‘!iﬁl bd xR0 zﬁﬁfv i)%t&queﬁﬁné BOSEIQ? plﬁ)crr 'ton:ibﬁﬁlencﬁlgprmtm the

mani fest thense ateral and/or gﬁtu I na
origngs PrsqfNgtPRgs fpee oy th carddt (ke 1o HerTadhega Jais f‘%{’ﬁ’é ihtrfotate page
grapKitsié ﬁﬁ’cclﬁt@erﬁrﬁﬂﬁtlon JhtheSNetpagd this n ﬂla tard, @Ad td @maerding padiagl It also

all%ws?he Ipru)l(tgr%o 1e rptﬁe onler%%tlon %‘&ﬁ%‘i\lr a%é t toygle ga?cFl%r r(e)IotrcﬁngtbP_/l g Netpage

0 reg i'Ster accur at
Sﬂ%ﬁsual representatlon of the hyper | i nk. As di scussed
above in relation to card position, the nedia coding
NeSAn br v&de the basis for accurate lateral and
—EP@#&&%@@P%5| regi stration and notion tracking of the
If larerelli aad ougitudipl epistetifn andimalion treckine, as tiequssedabhoveeip rhievadiply sieans
othE:Iecgdn%artlﬁ:tnllegﬂ c&cfi]ng} h& a&&ﬁ%&raﬁ&rbgﬁi@en@heMﬁ 'c&ﬁlgtlt&fl"f and the

Net page i dentifier, %f server..can record
e R e e e igernces
in Sabvprinier, e hidifsSthdnBelvea nya laterdl aad/ordong hetinalregistrttive cma rbtiedn the

Ne n% t% 'g%e p{'lﬁtgck%&%ﬁt ’!&lﬂﬂh tu?rp%n fegcf & ﬁ{)gra%@usgle%eﬁ&l:e 'Pleexample
viia the car accor ef ore
if the-or 98 p BYpaHlinlemay TP Fraister acereitly wgh tﬁwésu@ APEpsaigiioné the Bpargjnk.

to allow the prlnter to determ ne the uni que 96-bit

As gl}%flﬁs[eg gboye il Feeatlc())nr ﬁ%os{“ge thg?‘nrg 1? C -51'?1 % %lrow \(/)\?1 E){%l% for accarate
latdrg and letcg@u@ahgglmtm apEnginy éacgleg vféhe %ﬂhlcedmga@%@ddleé@mﬂ can

repBH ﬁns?égtls‘ﬂﬁtﬁﬂ tcgﬁ@@é&lages seﬂ@galérﬁﬁ&gthﬁ%ﬁﬁéd ﬁEﬂtlﬁE} Whd Netpaliserver can
denti

repi] T A TTEL S SERBEHRA PUEHE P ey el o
betivearthegiominalrandsictial registrition, agdgodrect Ftyidigital linkgewurgsviiathegard
Tdberefdigxi bility of reading the Netpage
aaBSﬁ@%ﬂ%%éi ?&?ﬁfthe nost conveni ent side of the card.
The card can be coded to allow the printer to
Nefhededadmine if it is an authorised hbtpage card. This

Thfé:;Jl !:alré) (\;’éﬁ bt h gedeg Jillﬂgv%% 81‘183rQ(9 &eteplgih; £ ﬁﬁn@:@ @6 AN geqdentlﬁer of the card.

assocr ation s an un- aut or |
Thiseiens thewenter t@ﬁeg%hq Nepageridentifier p%tbeecaidﬁ?ré?cs@vls by & Yetraghiegyer
(WRELX RS tRe fritfe@ Bebh@eind ifphidcaptRY Sith the @eding. use of a
valid card with thesane Netpage identifier. The card
can be coded to allow the printer to determ ne both
The bred ¢de bpadal th alontlieiinter tadrtprinethé epinve Hptyise Hentigiprof e eardtrom

citfh S@LH s fHe €8a Wil RGNSt doagErs kvl @Bkiificl B readihl ihs Netbdg® Wentifier

the printer, to prevent forgery using a
from the nlcl)ost convenient side of the caré gery 9

The card can be coded to allow the printer to determine if it is an authorised Netpage card. This allows
the printer to not perform the Netpage association step for an un-authorised card, effectively disabling

its Netpage interactivity. This prevents a forged card from preventing the use of'a valid card with the



10

15

20

25

30

35

digital signature verification nmechanismalready in

pl ace for the purpose of controlling interactions with
wolket@ages3sedi a. Net page I nteractivity Substant pariap2edsioo1080

the front side of the card can be coded w th Netpage

tags to allow a Netpage sen® ng device to interact

with the card subsequent to printing. This allows the
sanRiNeph&lideh@eRr i Nt i nteractive Netpage content w thout

having to include a tag printing capability. If the

back side of the card is blank and printable, then
Theabistmalretcbdeld koyallbin the eriritér tedelvaibe bofhdle Nfpagetideniifisr thdeariqisdigital
si so%tgﬁlmﬂ&m & i8Gand: oTiad Jll%t@eﬂ}ﬁkﬂagﬁveﬁ?ﬁf“gb@ Using a

evice to interact wth the card subseq h
digigl sighapsgerificRtion merhapia ey I PIpGS {68 e PP P PipholiPe smptiapin
Nefdedepgie content w thout having to include a tag
printing capability. The back side of the card can be
coded with Netpage tags to allow a Net page sensing
Neppesapi Interaetiyity nt eract with the card. This allows

Sulbsﬁhtﬁz!lﬁﬁl th/onNadeRRGE caedxraﬁ eemoddd@mb Bletphge @ to Allevch Nefpagdyensing

oo R E PR ¢ B b b (e apu LR AR |
Netpageicgriopt withauirrers tofclndsqudgmenting eapability pib e b‘c}cﬁ gjdafh thie gyd is blank
ancﬁﬁﬁﬁbl@ gheﬁl A stNebiRAg i D B&fc ﬁ@et df¥He batd caamel cd&é@&lﬁmel‘pﬁ@ tags to allow

ai nst The

o et GO RSSO PR [Ty gt o
pristadcativer Netdagr contartt ivithoat teing taincindrrrseg priningzambilie d)

descri bes authentication rrechani sns that can be used

to detect and reject for un- coded bl ank mned
Thepask tids-ob e eArheH Bpforisddt; ﬁa%eéagb‘i‘ré“fa’f 2 NeiRaeeisne dF"1°§ f"el&‘efa“
with e S&d. I BiiselendaeadiocNeRpd Snieh ase pethsialedauhamclarf ée card.

i ncor porated herein. NETPAGECLI CKER An al ternative

enbodi ment of the invention is shown in Figures 9 1
CRAPYSRPHY i n whi ch the nobile device includes a Netpage

clicker nmodule 162. This enbodi nent includes. a pri.nt
Blagk s o e G e BRI T PF RGO RO “DUNEL
readéhedts, datpartihg stionediig aodiNgpageintehetivin lond meotebéing aganshirgery.
wel | as coded data pre-printed on nedia as it passes
through the device-for printing. The Netpage clic
Th Appligeat progrrdinespplissisp MC%QW SgmpREareifentigd bX “ﬂ‘é?ﬁ‘fet iber until
a SOl hGBér 1s|chad“ @ed)letsp@gealmeﬁtﬁmg mel@¥iiDe thafldaebd usédsd dgpatdnd tefect

used in t page c lgker r
o F whoteliab Pt ot Eieb flory R 26 SRR, R ASerenc
dombnwehosfedl@l?mr?lnéa@w@ﬁ‘sheﬁem ce for printing. As
descri bed bel ow, the coded data on the card is read to
ensure that the card is of the correct type and
NEGRASF CHGE o enabl e printing. The Netpage clii cker
includes a non-marking nib 340 that exits the top of

At @g'aﬁg%ér&bgdlﬂlglt Wﬂﬁoﬁ ?stsh&rﬁsin ﬂgﬂfés@@ and 93 Ein Whibh BEHAoHiIS device
y nmount ed be sel ectively noveabl e. bet %ﬁ?f@ff‘l

inglydpsyadNetrags cHees rflcrdalﬁ 162a s PR eSS B FET AU
pamf&@raaﬁrlgerﬁenon‘o séhsesdotddeifta B4R medihi@utsile ithd @robiBA4Rvices:s Byelbes edled data

pre}% Yé@ é/d st sggﬁnﬁglpﬁL&V gi”o?;grﬁ ni cations devi ce,

I NC ratc an| sm (hot shown) for
retaini ng the ni b

The Netpage clicker in the preferred embodiment forms part of a dual optical path Netpage sensing

device. The first path is used in the Netpage clicker, and the second operates to read coded data from
the card as it enters the mobile telecommunications device for printing. As described below, the coded

data on the card is read to ensure that the card is of the correct type and quality to enable printing.
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340 in the extended position. To retract the nib 340,
the user depresses the slider 342, which di sengages
woOheosriaeshet nechani sm and enabl es the ni b 340PCD/AU2005/001080
return to the retracted position. One end of the nib

abuts a switch (not shown),75hich is operatively
connected to circuitry on the PCB. Wrking fromone
end of the first optical path to the other, a first

infrared LED 344 is unt r. light. .
ol GLESE SR o S S5 Ol
devéa. Blgkjndbc@ is skidably awoente(] ote selbrtivaly) mOVEa,bQI’?PtWP@faI@@Q@@Oﬁﬁ@n@fld an

ext&rmgi p%kﬂ'lctnaogl GraRBBpESrich! hf apélligé? 3@ Thifia@neshs bikded SltwaddtPfrom the
I npf.oves the sign rati o of the

a no
moPléeft?lacemanaP@h fleviss, a?"e‘ﬁ%%“rf’g”%&‘lf‘g"ﬁa&ﬁm GeF 2P o it e nib
340 ih glakxtenfibtepotitdnl @6 te@rakt the gihB44, the fisecdepredesvhicalider 8 whichfdisengages
the r?&gﬁr?elc}%ggm M%n&bng{ﬂe ﬁlE Ell(ﬁg lsetl@n 19 lth@*re%ra@&i%@lﬁﬂl bﬁet dnll oﬁﬁ’e?mb

precrated t beam sp Itter 352 can
abytspcsieheng PF@WEDF Wlﬁ?i’rléopﬁwl‘f?lyfcplrnﬁﬁt%‘ﬁ? firedfy gt ys to
i nprove i ts perf or rmnce A substantial portion of the

llﬁ%q%ogl e e %85 Erst t1 om%o tﬁjle Xtt},eg 6'1 ﬁ%% %F—BL@]E]ﬁ) S llg ntl tugtgd to direct

on an ensor I's mount ed
mﬁtawé lighOmit ofﬁh@nqbﬂa@@csﬁfﬂwer@rﬁeo llmipgigangsfliegepspiége (not Shown)
f@@e@!e&rﬁ&ﬁ tht KBS phbR tlfr&fgﬂhﬂflfra}daeilte}@m tyBich InfFRYE ti%aI3s4 o noise

r descrlbed in,
raﬂa ﬁgtﬁgre EL B narmsing abrapy BT TR ety el T peused
viaGEBr afﬂdlse@wﬁnd treprikseaTdaty Iwamepliitet 358. Jowihbe @metlatﬁ that thf heam
let@lr 3ISQ Qz{ﬁl iftlu Tglep&ns, bt rhcgpthﬂfﬁ]ﬂl Uﬁwﬁ 'c&tm? Mm&ro{/eeiﬁrpé}fdn%cean d
position of the first optical h wthin the casing
enables a user to interact wt h Net page interactive
A sﬁmanrm pdrSona$ thel Bgheik HdNededalogmwindy ey therpldidsplittedndilanéschn an image
sensor %2{ tlliﬁtisic)llgoq.?tﬁ %%CPG tl"gegig)ggqux%f % %he ng%n'!i bUﬂﬁe S ﬁle

, adsS We as ot

formend e o Frsgs sepoRAIe PiReesr fragibed i ﬁﬁtwélkg I W’é]d’é E?Hﬁeéglted that a

varit@V¥E PRek a1 BdildblRedDi 6@ CMOB émdze S:add ek vopld gt spiabla.
starts with a second infrared LED 354, which is

nounted to shine light onto a surface of a card 226
Thwvpeetirulat popition; ofi the nib.cd ¢rivntetire apdigbitian of & Esiowichiabarihighls casing

' enéﬁi)ﬁey b feer tB Qlferdatr v‘aﬁl@\)‘e@ﬁke m-g?'&tll/e' cﬂtﬂmeh@ asla8dcHiiRe tieshnérk @Rhetdo@iled

ard 226, i s turned, tical

derePRGR QA e 95 R ST U Qg e e e el o
ottid5BediaFlwd ab prephinted pages ipiekenagatines mghspamars apehe like.e 359 and

the beam splitter 352 and | ands on the inmage sensor

346. The nobile device is configured such that
The fepend gatical paA stayts vith g pageng infrared R gS%W@gﬂ igjmpuatef] ES’tShIB% 1%"“” a
sufpdcé ttaghd aredvhbhRis Misdited B ﬂmﬁobbﬁblﬁgnmﬂdtlﬁrﬂ dsiza o priide dlhe light
. dat n.ge rn I r
is reﬁ“?tc? ed na% & in%eaéléS‘ Is aﬁr&éﬁ ta%lgg%he(galg }yaﬁl a #n? %(gf}}é 256I aida
secony} tgring gyireor @ﬁe Thefightghon pesees thrgyeh @E@r@wéﬂ @d the befr sAfterdp2 and
lar@$\6h thdBade RBER 3f2NSOr 346 commences capturing inaeges.

Al t hough a non-marki ng ni b has been described, a

mar ki ng ni b, such as a. ballpoint or felt-tip pen, can
The helgile devias ssercnfigWiduch that breth KEPp4fh el 3p4 tupedeft whep a pagd is not being

pl’lHl@(% :En'd@:té Lhhd bt ’tR:an &6 @){%Erﬁe Eo@e(ﬂfa?\éh Qfexfeﬂlt@l surface However, once the nib
retractionmechani smto ow the n 0 cliV

s LSRR O § HEE G PSSR P8 T iy T FELAR Bt
ilnlxénafed wethe inege séheor B4R domabricorvapremb fomigesm | s provi ded). I n

ot her enbodi nents, the switch is sinply omtted (and

t he devi ce operates continuous|y, preferably
Although a non-marking nib has been described, a marking nib, such as a ballpoint or felt-tip pen, can

also be used. Where a marking nib is used, it is particularly preferable to provide the retraction
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only when placed into a capture node) or replaced wth

sone other formof pressure sensor, such as a
woizewade3ectri ¢ or sem conduct or - based t r ansdueer/Avko05/001080

one form a nulti-level or continuous pressure sensor

is utilized, which enables @apture of the actual force

of the nib against the witing surface during witing.

mebRnBmitd dliow Eﬁahibwseﬁaﬂelp@e withGlawIREb thd dading! ARerRASdIY, i@ b can be
ﬁxggla‘i, RO, Ll cponmehh ' CO &fgﬁﬁs the digital ink generated

evi ce, be used in a manner descri bed
in detail in many of t he assignee's cross-referenced

Nﬁ&r@ﬁig&hmeﬁl@ | t@és@zﬁchﬂpﬂhﬂl§§ﬁ1&éﬂr€§ld tﬂé“&%&é%ﬁeratcgsr&brﬁmﬁo%sl@ Breferably
capalllt reci ated that

V{# ‘é°ﬁ‘b‘8 i ﬁaé’ﬁiresm%d%qf Fﬁaﬁa@d m@f i?&ljé? SR grewe Fee@r Sugh a5 2
pmb -glectilixepr sanddoudhettr-based &anyidloer] & ceforg.e ntuhalbvedmemtmlmhs pressure
seﬁs&qp\[tﬁ?é’da\hﬁch%nﬁl’eg Qbfafe-of t.IhQacglgll}ﬁrce ﬁf’[ﬁé [g%%hg W&Hl% s&?face during

nore o turning mrrors can
wrging. niyisdnipiedangsan bs dicluded  with §is PessieR aléqrgﬂatwé thpicemprises ﬂé?rdlgltal ink
gefdrdtad@l @@ dévide, Whith bandle hdse ﬁl&dﬁam&bldiefsﬁibaﬁm tH@ailCh ARG thé &lsugnee s
' t. i ca
erf ORIl BB, MSollel sy O GREENGRBR T,
or second optical paths, with correspondi ng renoval of
It Wil Be SpRAiAt thit mepéﬁwaﬁaltmuﬁma@@&mg adhBGn afsEDSRIRded in
%ﬁ)@ Oﬁq’:lt@;I'EDPROCES I NG CI RCU TRY In the preferred
Ao E et ?H%W@P‘ﬁ%@aepr%eﬁsor is a monolithic

integrated circuit that includes an inmage sensor,

In aiﬂé}leﬁgodﬁn%ng ' 0% (Er%lore(‘o@ Y %ﬁr%rmxﬁe%% be llef;@(Q@ witd & gﬁﬁ&é pr@Bgthat
i nterface, conf |gure erate withi

op

rely orshoaprapyy Eﬂeﬁﬂﬂ’f‘ ﬂ‘g“llffr%é@ palpiilgered §‘6f|a°es ‘Pr?gané‘b‘b‘f ‘?"Bré‘i"ﬂfélglﬁ dyoueh
thecfod enacoadl opitiog pasn Glid alsh passibla toegitaitiet oﬁl]nerﬁrsﬂ bt secoﬂdJcn:tltaEpaths

. ' npd " Ganynmede” and
i Rg A SE0A0T 1Bl AR PORTORE ogonamed.

"Callisto". hi a preferred enbodi nent of the
IMAGBSEREORQRD Atséaaemmec@@mwmyi ncorporated in a

Jupiter imge sensor as described in co-pending

appl i cation USSN 10/ 778, 056 (Docket No. NPS047US),
In the prsfgrresprfbedines thp Netpage S@en is amjppolitinintegrated airfuilibrt inbludes an
lmh%a CRERUnAbLH d@iean &Jn{?brtE}XAﬁCP ﬁ]ﬁgé ﬁ&%;s&%@mtem@ e XTE are configured to

ternative | X 3@ ns s i ncorp

opie S HRE SUBFE B e e LERRE. i Ricat g e bRy moro i
integogtddi creutti“HpitdPTCThANG B ESHBARA tie ttodethnit G anyrged & ax@i_he image
pro88 hd intedtdob £6cAahOMERRES>, 2002; and PCT appl i cati on
PCT/ AU02/ 01572 ent | tled "Sensing Device with Anbient
Light Mnimsation", filed 22 Novenber 2002; the
In € piafeR¢itetbafimanhids ea uﬁﬁrﬁoﬂ e @igposeatoed ild@p@itetl iy nptidd §tage sensor
n BELBEEE S pnithe ML AR P U ihotl, MPoP0d, A0Ak ol
17408t Kos contenis g€ eré@@gya@?mtyd herpin y@rosseferscet hat such
phyS|caI or even Ioglcal aggregatlon in hardmare IS
Va:g}ﬁl{%gn a ive puﬁgc%eﬂ%? sultfaLqullg rorgér]) n B)I%tﬁ%n %Eh ?ué)?et‘rl a&F %CPSOD?{e iiegcrlbed in
PQT mmdlcmsm BET/HHAR/D1SGE mﬂ@dé‘AetWFrﬁvielépnsmf’ fied SR giqvember 2002; and PCT

apﬂfaméﬁ‘ BEERO62/01972 AR Géehdufglﬁeaﬁ‘:e \Piﬁﬁéfﬁﬁernﬁg 1R VR A8 filed 22
e.intend ? t he present

escr |
N‘ﬁvﬂ‘g’é“rﬁoﬁ%ﬂ“eé%e&ﬁl g‘?ﬁhl? r'i‘ret“ﬁé"f’&rétf‘gli‘ﬁreé‘ab cfé°§‘°crre’i°eﬁf“ieon shoul d

be read as broadly as a reasonable interpretation of

It sﬁlé;]ﬂj’d &&Q&Qéﬁ‘%ﬁm ﬁ:l!? Qé.gggatiall (l)f‘i%ﬁcular components into functional or codenamed blocks

is not necessarily an indication that such physical or even logical aggregation in hardware is necessary

for the functioning of the present invention. Rather, the grouping of particular units into functional
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| MAGE SENSOR Jupiter conprises an inage sensor array,
ADC (Analog to Digital Conversion) function, timng
wanaaetiavissol | ogic, digital interface to an exPermaloos/ 001080

m crocontroller, and inplenmentation of sonme of the

conput ati onal steps of machi7/de vision al gorithns.

Figure 93 shows a system | evel diagramof the Jupiter
bloaRsO b inbtter 6f desidn@Giivaki€de # iHe Gattidulal lfkrrathbdirfent that is described. The
il LECL R B Bt e ion anoos b AIERSRlea St uon B! Gt & honas
as @ggaponaplegntqrgigBtionas thel epperdedadaimtadiptyy, Ganynmede conpri ses

a sensor array 1612, ADC 1614, tim ng and contro
Ilggéc 1616, clock multiplier PLL 1618, and bias

MESMYTS™ 1619. Callisto conprises the image processing,

i mge buffer nmenory, and serial interface to a host
Tut - Lely, ) |

PIRRRARE m B3l MG PLAPER DI SAANERA s ha
copirgl fogic digitalamigfag tp pe pirelipigpeopi et aad gpplonentation of soms pfihg
compiit@lofid egs of macHibgvidi@raigafittmsised f or conmuni cati on anong

the different internal nodul es. GANYMEDE | MAGE SENSOR

Features Sensor array 8-bit di?itisation of the
FigearS shovs e pygipmaeyelstineran of thejfugiter ronqlifhisgategsriqdisiyeuitt101 and its
relei@dnbhipSibith a h6dt Prokessar] 602. PhuiteN G50 Phds tvRSmeSd faiiodalbldekd GhSmBdk, 1604

ne 16 onpri s a sensor array 161 -
s PO o 4 BT SRRl 1 50 st et aming
ang popizlLogisl 161 6ot 9dk myltiphra@bL | P8 lend biaypotrol 1619. TBLigo baprises the image
prévedivb, Grhdd8 bididr &M ody, Bl serfel REHacs todBd: prodddr. SERSME] iRbrf28Y1608

. 1612 conprises.pixels 1620, .a row decoder 1622 and a
R L GRS S o HECAISLD NG C AT 46 P A egrocessor
2.an 8-bit ADC 26 and a programmabl e gain anplifier
(PGA) 1628. The control and timng block 1616 control s
the sensor array 1612, the ADC 1614, and the PLL 1618,
Thg ipéprst intgifagesdn Biptter Are atefl St eonmrgymiegfion pragng the giffsrent dnigraal medoles.
Callisto is an inmage processor 1625 designed to
EEH£§ Jectly to a nonochrone i mage sensor via a
Gparafﬁgﬁﬁg%?%ﬁinterface, optionally perform sone i nage
processi ng and pass captured i mages to anexterna
Fefl®¥d Ce via a serial data interface. Features Parallel
igterface to i mage sensor Franme store buffer to
* d8T8UBIE parall el image sensor interface and externa
o S &bit aikitisarivnenf f@ ge@sor array output ‘

-o  Ddigital image output to Callisto

¢ Clock multiplying PLL

As shown in Figure 94, Ganymede 1604 comprises a sensor array 1612, an ADC block 1614, a control
and timing block 1616 and a clock-multiplying phase lock loop (PLL) 1618 for providing an internal
clock signal. The sensor array 1612 comprises pixels 1620, a row decoder 1622, and a column
decoder/MUX 1624. The ADC block 1614 includes an 8-bit ADC 26 and a programmable gain
amplifier (PGA) 1628. The control and timing block 1616 controls the sensor array 1612, the ADC
1614, and the PLL 1618, and provides an interface to Callisto 1606.

CALLISTO

Callisto is an image processor 1625 designed to interface directly to a monochrome image sensor via a

paralle] data interface, optionally perform some image processing and pass captured images to an
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Doubl e buffering of frame store data to elimnate

buf fer | oading overhead Low pass filtering and
weutesiasy3si ng of captured i mage Local dynam cPCamage00s/001080

expansi on of sub-sanpled i mage Threshol ding of the

sub- sanpl ed, range-expanded78 mage Read-out of pixels

within a defined region of the captured i mage, for
extB@ilRe0RasaRMAARMaDPr Ocessed i mages  Cal cul ation of

sub- pi xel values Configurable inmage sensor timng

interface Configurable inmge sensor ‘size

- Fed@iyesf | gur abl e i mage sensor wi ndow Power managenent:

. aH%Qmﬁh%%Qeﬁﬂﬂﬁ¥@h$Pp nmodes External serial interface
f

or 1 mage output and devi ce nanagenment Externa
* r Bgheerp byt te Aecaipde ppighel nage sepser Mirdta g PERTAl SRR N al
o UBMibR@arERY b RMIREE ddeth blinSihde HulitasRE SRt both an
nsor, vjia a_parallel .interface, and to an

i mage s :

. e&?‘%ﬁ’aﬁ%ﬁte’&‘@\?fl%sé‘?'”g@ of aplrsiM4eR nr ocessor, via a

o SPEdchladynathid rangk Biipasfon ciub-Gapkdteg | nage data i s passed
t [L.i st acros he par.all.e ata interface from

*t ﬁg%%lﬁ%o@g rﬁlgbésfﬂ.n 51 f_gi; 6C e% §%aade|dr%rl'aa§g data is passed to

* t Rendeitofpinedd withansi defmedjegion ¢fdhesentyred impgst for Hothpeocessed and
Calptdcted idagk€9i sters are also set via the externa
serial interface, Function The Callisto inmge

* pFyeddien pgubditebvalittept s i nage data from an i mage

o SEfSQiraddithaRaas@Siming akterda@t a, ei t her processed or

. uggrocqo§§g L9 aneexternal device using a serial data

i PR EIGEPETSPS¥E at which data is passed to that

* efodigwatile ichegeisesorivénddecoupl ed from what ever data

. r?@%ﬁ%ﬂlﬁ i3 todebp dnlRAR Qs _he i mage sensor. The
i mage se%sor ata rate and the inage data rate over

* t Feoraad parigl Intpriveesfor imess oW ARYEAIRBECBY tusi ng an

o | BL6hd) RoisiRMERRS Brefifid MRnaBbAnEon kidB@Redat a from the
sensor Is witten into the frane store at a rate to
satisfy i mage sensor read-out requirenents. Once in

Entilvemfntane store, data can be read out and transmtted

Caft¥8 bntd 8 %%ﬂh% infa Egs@ﬂs&‘?‘@@ a ﬁa!rallm&ﬁ\&? Endrt@‘ineexijeﬁal 466 du8fhs a
by the device at the other of that [nterfa

oy . ; nd face.
iSOV ARTY g BITEICE SRS B SRR CA P b Ea s peRyrele!
da@ntdriae fionRigpEmade Ganefl PrdtessddSmdge daneis pidsod &g thasxatingl datiediddiye serial
indREL CARAN QHGAL Lo JSOR iIRkmiTCRGRRE O DyPASS

I'mage processing and obtain access to the unprocessed

i mage. Sub-sanpled inages are stored in a buffer but
Fuhddibd Y processed i mages are not

The Callisto image processing core accepts image data from an image sensor and passes that data, either
processed or unprocessed, to an external device using a serial data interface. The rate at which data is
passed to that external device is decoupled from whatever data read-out rates are imposed by the image

Sensor.

The image sensor data rate and the image data rate over the serial interface are decoupled by using an
internal RAM-based frame store. Image data from the sensor is written into the frame store at a rate to
satisfy image sensor read-out requirements. Once in the frame store, data can be read out and
transmitted over the serial interface at whatever rate is required by the device at the other end of that

interface.

Callisto can optionally perform some image processing on the image stored in its frame store, as
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persistently stored in Callisto; fully processed

images are immedi ately transmtted across the serial
wonverifigse. Cal li sto provides several image pr8CEa32005/001080

rel ated functions: Sub-sanpling Local dynam c range

expansi on Threshol ding Caf%ul ati on of sub-pi xel

val ues Read-out of a defined rectangle fromthe

dlcﬁfe@B}elﬁ&deniﬁﬁtdudﬂnﬁfe Q%ﬁﬁ%&!ﬂodsé’ﬁﬁ UpaSlihags aropdsdindGnd d)bﬂi@ﬁccess to the
g€, expansi on y
o RERSHA fod CY Srr B L  lnocBh hd £l
perpigsentlp sterediin éinlhso,s ully @rppéseed mwg@@nm% bi ‘Fﬂﬂ%@méla%rp%ﬁ ghe serial
intdBbel SIINRDrAMeSHRSAIRLEHocelsNa faxpRRded | mages.
nam ¢ range expansion and threshol ding are performed
* tDGEEPYPE as a single operation, and can only be
o pPEIChl@y B range SphsBRNP| ed | mages. Sub- sanpl i ng,
. however., may be performed w thout dynam c range
ﬁﬁe K and threshol ding. Retrieval of sub-pixel
¢ vedlagoranfsibiprrbelueegi on read-out are standal one
. fHQ&-Bﬁt%Pfdeﬁ&d@%@%é @b mSRE&Lskd dnd BlpkREBALRYE Optics
systens for sensing Netpage tags using the nobile
device are described in detail in the Applicant's
Su&am@afgﬂlbﬁgdyaamb a6 @tek@nsidnanditedolding are d@tasllyfused éh dogjunction with
ynaz‘uSnw ranﬁe %{%anlslon Pi‘rt%rme%oﬁ" gﬁg-s{mé)hehiina%gsr Anﬁlthrégw}% péff(?fm d on sub-

e Interes osure
smmﬁedmeee@@eleﬁ aag@ééﬁamlﬁeegeﬁww%mowmsyw efrfpyaed together, as

a shel BJ-RNGE aI{dS:ﬁﬁ‘only‘ b‘éfperfofméaroﬁ) 5& sﬁr@‘l@ﬁﬁ@,@@ Sul:ﬁéaﬁplﬂig Mb®ever, may be
e lnventlon .can

ropo et P HER PR B TR Sy A e
regizmpadouentstandlodgeotiptsed i n det a|I in the Applicant's
co- pendi ng application tenporarily identi fi ed by i
docket no, MCDO56US until its serial nunh )
A nyeber hseeiic alferpgiie QRpsSY s for spsipg “\‘;Iia%“g}agwﬁ%g bl e
defibeVEBHH WIhsvgplihagano-pending goliatieder®raglyridebyfied byodsketno.
Métgofsgtﬁf&?ﬁts(sérﬁ?mﬁdbéﬁs déllgn&{ G fhe ﬁﬁe@tﬁ SAC&S, %%HEI&G& $£MCDO56US

| rent t he Net page. camer
hagdtseircorppialed b@rw@bsacrﬁh{ﬁfean%?éseahsﬂmeag%fefa%d docments P%?V@)
i ncor porating a Net page printer are both clainmed in WO

00/7.1353 F’ Ve
Th?’ﬁl&ng(alrc% s(olﬂ 66 T ; d&l@%g of%ﬁr%rﬁ%ég%%ﬁe cP %ﬂl&g ¥DA This
emppdirhent in tleeqarévect un\dealpn fha Agplicant’ h@-@@iﬁg@m@a@ﬂ temprélﬂy a?reﬁed by
doék@tcng 1AeHEed ulhﬁ ftﬁdelnal Qﬂfnb‘éﬁyasﬁgne@ rags idieést beRsaty, thfietlosare of

M@lg T]?%ﬂag P%g %{}%?t‘édqgf glg)y gr?)% ?egegeric%ggedlﬁt 1%\clgosgre%renced g(l)c%lglénts

abgpex si stently on a network server. The print ed phot o,

whi ch i s Netpage tagged, can then be used as a t oken

to retrieve the photo inmage. .canera-e
Angiigfiemprigprat ig BR Npaasy FEE e %I goR ¢ et%%ﬁe 25U
incétpbratiga Netpededinter gobrteddimaiin WO 00/71353 (NPA03S), Method and System for

Printing a Photograph and WO 01/02905 (NPP019), Digital Camera with Interactive Printer, the

contents of which are incorporated herein by way of cross-reference. When a photo is captured and
printed using a Netpage digital camera, the camera also stores the photo image persistently on a network
server. The printed photo, which is Netpage tagged, can then be used as a token to retrieve the photo

image.

A camera-enabled smartphone can be viewed as a camera with an in-built wireless network connection.
When the camera-enabled smartphone incorporates a Netpage printer, as described above, it becomes a

Netpage camera.
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When t he canera-enabl ed smart phone incorporates a

Net page printer, as described above, it becones a
wolkb@ages3saner a. When t he caner a- enabl ed smart prOTATRBS®01080

i ncor porates a Netpage pointer or pen, as described

above, the pointer or pen c8h be used to designate a

pri nted Netpage photo to request a printed copy of the

photo. The phone retrieves the original photo image
Wﬁen%le citmile%’\él? le sm onre]:taecl); Jlncn ! %ra@esgﬁg%aggé ugcgr ot’léen dag descr%bed above,
thq Iea@r ontpiyeca g@md tp Jesighate Freinfsd Nﬂt@apln@émwemt atpented c0py of the

phd¥e! tm n&etlveg the Jikbira1 fubb Qﬁdg@ﬁdnmﬁe ﬁéwmeanarpﬂntbecospmkmg its in-

oto.to vec r, di. or
butttt?“ sttt TR iabre t fenfie Eok I Moy s BB e metpage
serivete filkis informagiorsadont may @regough tolallext thé ghawtio p reggeyid foodispbiy ot fuigting.
HRRWY:, G algtsegm@%m&ﬁtn%mhg RihtityAs ERRIchEwiR RS '915051t10n of the

smart phone Net page camera can take the form of any of
PqWH@“EﬁHEHFW%ﬂtS descri bed above that incorporate a

printer and a mobi | e phone nmodul e including a canera.

f

A EB'& gﬁ . agl% gqtﬁa? ﬁ?rtéetttecﬁ pﬁe rgnf Lng,%@ﬁlg QhiRlifhefls described
ab@wﬁ@apwmetateu agrigfersind ¢ pehdle phongraqdyie incjuging HEmpEy | icant's

co- pendlng appllcatlon tenporarlly |dent|f|ed by
Fu%lgeé en?bo tT %% ﬁtgenltji%{l 1enlgoe ate a s?yltg r%légv hla% an%ctlnp%rmg ead I}lb Th1r e
embf’dHMDD@ Eetn@ehraeetbble the mglmwp & Pcanee@ngﬂmlettnn t?ylp@rrlrdg gglentified by

doEl@f ol ﬁ@ﬁ@SG(Jg 8811 itd tial h\imHélr i9 §s§g1fe@ f ]ﬁ i ﬁl@&@ts @P&Wﬁ? rtlﬁeﬁilsclosure of
abov he Cross(g% erence

MEDEHES s brm s orp e it Fas SRR e o C b e cocumbos
abddePri nt system It also discusses enbodi nents -in which
the Netpage tag pattern IS printed si mul taneously with
the visible img ON The present invention
TR grssspelEFRoRBR R alswrteﬂy tseﬁeteéﬁ E8 Dol PLIFRR Fgie MePrnt
syS¢e at dldo Gisardsoaibosimtss in Whichihd Netgage tahads ts @atled dhatfitanshiglyevith
thewseménveentlon is clained as a nethod, the invention
al S0 be defined by way of apparatus or system
clalns and vice versa. The assignee reserves the
c@&gﬁkmto file further applications claintng t hese
Thg g%fe%{ﬁvggtgﬂga[ss Egegnltdgsﬁré feccl) %mt ret'e ré}lljcr% gots a{ n(l)]II?I er oy ecl’l}gz e&gocgrhents Tt will
beahdptoad haabere the inyépeion indemed on m@’fh@&t thc hteena@eaalgﬂwé)e defined by way

of gﬁﬁﬁﬁly &%ysteﬁﬁ:laﬁﬂlsgﬁﬁl vicOvei® k@hetaﬁ%nélilgbre& tiheQkhthd Mk u@her applications
i'vi si onal conti nuati on appllcatlons as

Claﬁﬁﬁg@ﬁFﬁd&tt‘@n%pﬁsﬁftﬁ‘?mYLem“?ﬁt nobi | e devi ce conpri si ng:
first and second body sections novable relative to

Fuﬁge%org tvgtﬁ){ls (!OB{)JQ 135S of E‘é@t‘n@g ﬂoY}?\et S%Qd Mﬁtaépgcgs & [ﬂg iff¥Bhtion that the

|noperat|ve confi guration; prlnt ead prlntln
aspgRECHIVRER tighidp gglferﬂgts%bjechq{ g,tture divisional and contlnua ton applications as

appropriate.
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a nedia feed path for feeding the nedia substrate past
the printhead; wherein, the nedia feed path extends
wonrweidsssfirst body section into the second bedy/Au2005/001080
section when in the operative configuration. 2. A
mobi | e devi ce according to 8lai m 1wherein the nedia
feed path is substantially linear when the first and
wsekiand body sections are in the operative
configuration. 3. A nobile device according to claim1l
wherein the first body section is hinged to the second
1. hodyA Bekileidgyice camprisingipbi | e devi ce according to claim 1
wher @ithAnd 8@nd bdd$ tecitBeiyoBBIE felaBt tb SacBbthdl @R M ofRANE SIS G ration
méghéyeagggqu quy section. . 5. A nobile device
a8COrEI"AG PO CHE™ m 1 wherein the second body section
has apriodbddde piiging praes hédiasutistate; ol di ng t he nedi a

subst &@ta@ee@fpﬁtﬁ for f&gciir@ttﬂe%dia g’ubstﬁtegﬂ?@ ke %ril_gﬁe\ﬂl; Geréify, C O di ng
to erein_th irst body section has_a

claim5 e f 0 . .
St or BReE TR PHE GG e 0K SR e APt geion vhen i
thqupemtiveeadigiratioposi t i oned between the storage facility
2.an d A Bbife %Jm% chgﬁfﬁl]g {OQI knl_\ | ;vye‘re' the l’ﬁédig)fp%%llggtg %%Mﬂs&ﬁiaﬂy linear when

according to claimilwherein the print has an ~array
thefrst qpslssqoad bady fectinns #¢ ndg operdtiseiroalismiet r at e; a capper

assenbly novabl e between a capped position covering
o P20k it 0 LSAPSL RO SR RIS AR e
bodieetioped position by the media such that it noves to

t he capped position upon di sengagenent with the nedia.

8. hj I.e.devi ce according.t laim1l wherejn the
4 ohodt MORe i 5ooudne REhPR it Be s FofrierPhs Sy fonsetea to e
se@pdpodesectimnt r ol | er uses an optical sensor to determ ne

the position of the sheet relative to the printhead.

9. A nohile device according to claim1 further L
> co mﬁ mefily Qe"éfe gsepiyive toyplemp 1 ypein t@%“iﬁ?‘ﬁ@ bedy gectindpse ‘BE@POH facility
fortoling rhe Riedli@ sutlstrhfs aftehpiirdibg. | € devi ce according to claim1l

wherein the nedia substrate is a sheet and the

trailing edge of the sheet disengages fromthe drive
6. shaf4 mpale gevere pecordige forclait Buherdiths rstbpdyj sedtionles peterpeetfysdity for
thddhddatsie@de 2 the pSnHEBIERsiibAcd BekweeAHEBbabeadli@y 4nd @he collection
faaﬁl%g:ording to claim4 wherein the capper assenbly

ﬁlghtly grips the sheet after it has been printed so
that it partially extends fromthe nobile

7.t el eCcQPBId BdveRhicaamg BRMInE Pwhefbid BAHInhER%ad R larr R H@ les for printing
cgJI%Ftlon.
a media substrate;
a capper assembly movable between a capped position covering the nozzles and an uncapped
position spaced from the nozzles; wherein;
the capper assembly is held in the uncapped position by the media such that it moves to the

capped position upon disengagement with the media.

8. A mobile device according to claim 1 wherein the sheet of media substrate is encoded and the
print engine controller uses an optical sensor to determine the position of the sheet relative to the

printhead.

9. A mobile device according to claim 1 further comprising a drive shaft for feeding the media

past the printhead.



10

15

20

25

30

12. A nobile device according to claim5 wherein the
capper assenbly noves out of the capped position and
woOawmridoi3he uncapped position upon engagenent RCTATRONE/001080
| eadi ng edge of the sheet. 13. A nobil e device
according to claim1 wherei 82the printhead is
incorporated into a cartridge that further conprises a
1007 i NA nﬁﬁdld&vmfe&@c@rcﬂ@&chclefuﬁ n wﬂérélefhe ega dhisseatp isiaRkeet M@ihdtrailing

edgéf:l . shegt di)ser}%ggeg ganrl the Vr?é%aﬁ ) nforéa rl;c]rl%ep%gl eg?nld \}SI pﬁcaec?eﬂ gasblih? ]m,nthead
Mﬁﬁdpaﬁwmst t he prlnthead for printing. 14. A nobile
devi ce accordlng to claim1 wherein the printhead has

12N i nk ection nozzles and is |ncorporate
121 R e e I PR LB Bali e BGps oot aer
it hiam keen priged vothat if partialiyLegtehdy ifrorg the imkbitedeldchremymidatiink éaide fmogadiness
fofh&6h bRy t he nozzles, each of the at |east one ink
reservoirs including at | east one absorbent structure
for inducing a negative hydrostatic pressure in the
12i nk Aotk @devixe azdofihg tcdiin awﬁa@pmgapma aseaiblySiBvEsQiitt of the capped
[ n
Pl e el BRI ST e P e ey A TPR e
print nmedia feed path for directing print nedi a past
13t he pmplileHevind agoardimg foedsiin 8l ivheet thoprintheadi inigeoproratetd fimgg caftiiee that
mep@&mlgaga PYREDRR (Sdphi fok WiEkkRg oR 1 pFRRRGL M@@ﬁhﬁa in a feed

n a OS|t|on in capper IS
T R e L L T
priatig. an uncapped position in which the printhead is

able to print onto the print nedia wherein in the

u n c az? ngqlte ﬁ cco I&crjlg P a Pgﬁer Q%d%(a:sea% arérl Wa(% mI( rI%ec ion
ans
noeéﬂq ﬁfeieft le@rﬂowteﬂ fiydo wﬁlp@ﬁ thatrferthercmmprgeﬁrae@a%m hlktrhawonafor supplying
inif 10 ke @ruﬂl{e@d/ fofj@a:tl&ybyalﬁa n@ﬁ&@ efh of[ that E%@Ibn% nﬁsresblkfoﬁ%éﬁﬁmg at least
ransferr e

onk T e o e apeenie i el PNy BBy kg dor e
cmummm@ﬂmsﬂmﬁmemnmaﬂmﬂnmﬂmdw@appEmu&ron1the capped

position to the uncapped position prior to the nmedia

157 eac,bﬁl@lﬁl};h&?cegﬁglﬁl% to cilagnlén???dnlggs eVI ce a_CCOI‘dI ng to

laim1l turther conprisin nt nedia feed path

-for directing print nmedia past the printhead in a feed
()i r epriptapedid daedl pagh for dirgtting grint (obdia pastdimppinthgd imedbed dirsstion during
printtgl Udi ng a capper noveabl e between a capping position

in which the capper is urged into a capping

relationship with the printhead, and an uncapped
(b)pos i ARSI IARFE FoliHiRg 3 5ARPARRRYERAIcibeweeR b 62PPigE psitian inghichythe
cafipbi€is @gddl’ﬂdto mﬂmﬁg reMfvREheH withithd piftBeadl AEBRRBEAPRA positioR M WhRE the
nﬁtﬁgg & ablle }S’ré) l.i}]Sog oe pgmt whgrglrnn tn}(:) tpei']un?agpe{aﬁosmon ’the(ca})perﬁs (%i%)gced

ani sm COI’] ure

@H@&ﬁbﬁ@mﬁeeweﬂon untll after atrailing edge of the
media is clear of the printhead.

(c) a force transfer mechanism connected to the capper and configured such that a force provided
by an edge of the media as it moves relative to the feed path is transferred to the capper by the force
transfer mechanism, thereby to at least commence movement of the capper from the capped position to

the uncapped position prior to the media reaching the capper.

16. A mobile device according to claim 1 further comprising:
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17. A nobile device according to claim 1l wherein the
drive assenbly has a drive shaft with a nedia
wengwgeysat surface for feeding a nedia substraCeAaakeE@o1080
a feed path; and, a nedia guide adjacent the drive
shaft for biasing the nedi a83ubstrate agai nst the
nmedi a engagenent surface. 18. A nobile device
(2)aC C Qlpehiigkdia Gee@ pati 167 diredtilf britv@hedOpaR Heptiftkad B adeld Rectdhadiding
rFltor feeding the sheet of nedia substrate past the
p}pF%hthead wherei n during use, the sheet disengages
fromthe drive shaft before conpletion of its printing
(b)s uc hn chyipivig ntethenitor aclhdingg caghgrenavéable hefwesn @ @drping pysitiot B whizh the
ca;;lngxqs ﬁééd'%@fagpﬁ cl%ﬁﬁl t&iﬁ{‘tﬁe(ﬁrlﬁtﬂm laﬁt{ ﬁ uhéaﬁpe@ Eésﬂfoh Bgzvhlch the

Ice a cor Ing to cl wher ei n

pripfhsa isi3plg ip PEBfABto fthe @t mgdia, é(YhFr&‘y infhe Wzﬁdé’gsﬁroa Fheéfp@&rtl% %@ﬂaced
awhytkom tpé printheadat @ circuitry for providing the nozzles

with print data; and, a photosensor for optically

receiv the dat r.oma heacon o
g e L SN A S A
tmtmg@haﬁﬁmﬁwmammhamfbonpﬂmging. a drive shaft for

feeding the sheet of nedia substrate past the

17 p ri n& 90\%9] dé%ﬂ:g ac%orglh%%glaﬁly 15\;11%9311} e c{rf% nge%nb}ym%qadd}lkfé/ Saft with a

ereln rive systemrotates drive
mefi@ |emgé$enw syrfepecipy fepding zzpedl%?uh%fie Plengrdbsdeah@Bdmri si ng:  a
printhead for printing onto a nedia substrate; a nedia
f eed, R BuillOst RO B IHBL FBEkiR 1RWRehH bdbbtRiteRatst thé¥Bedia
rinthead; and, a collection facility for holding the
L At r at e aft er printing.22. A nobile device
according to claim 21 further conprising: first and
second body sections novable relative to each other
into an operative configuration and an i noperative
confj ati o a .feed path extends
18f ro ré 'i%ﬁ e fi‘?v}cg ?ccgr/g]%to 5%11 g’gher (imc? T§%% second body
s ecta doime shifefor feqrling lthe siepieof media/sabstraim pastibe minthead; wWiR@in diring use,

nobi dleeshéigeﬁéeﬁﬁﬁg GoR kil 'dﬁ@ sBaQt lf:%o?e' %gﬁ@ﬁ of is |pﬂntl§ng ﬁlcﬁrﬁgt'ﬂ% trailing
fe L n I hear firs Secon

ody
cda5 € o e Piyees PR tP%m@Eférbﬁf“P%‘%tﬂ F?ﬂ@mtedfs PEpe: 24 A
nobi | e device according to claim2lwherein the first
body Qe borth QSR Puidie: BEFARG RGN sect i on. 25,
19 '%ﬁﬁﬁkggefégmg% P%dn() %§§n1 18%%gre|n t he
f|réwaﬁ@ﬁﬁmgéﬁﬁW6W“P§“§l|dably connected to the second
bodypris@fataicBdiitry for providing the nozzles with print data; and,

=0

a photosensor for optically receiving the print data from a beacon operated by a print engine controller.

20. A mobile device according to claim 1 further comprising:
a drive shaft for feeding the sheet of media substrate past the printhead and a drive system to rotate the
drive shaft; wherein,

the drive system rotates the drive roller by friction.

21. A mobile device comprising:
a printhead for printing onto a media substrate; .
a media feed path for feeding the media substrate past the printhead; and,

a collection facility for holding the media substrate afier printing.
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26. A nobile device according to claim2 1 wherein the

first body section has a storage facility for the
wordica1s3bst rate and the printhead is positi onedT/AU2005/001080

between the storage facility and the collection

facility. 27. A nobile devige according to claim2 1

wherein the printhead has an array of nozzles for

201 i thdde @evﬁegac@rdﬁg@%taﬁaﬂma ceRfReE: assenmbly novabl e

between a c on cover
unc 45088 *i6 Hobggmgeﬁﬂa’e%bl&rrﬂa%e B EEE SRy B hafon
and dn énopapive configsain wjiereis, hel d i n t he uncapped posltlon

by tﬂl%gneaﬁﬁ Rotp nésfﬁ%ﬁl el ARG Sk uttme £ 86hy RQAIHEKn
upon di sengagenent wth the media. 28. A mobile device
ﬂm@@%ﬁWﬁ?ﬁﬁgWﬁmblaln12 1 wherein the sheet of nedia

substrate is encoded and the print engine controller

23,'5 S A fbaORIC RoFEDE Qaint A AGHE TS LR idei bt fstand

cgrekmésesem@esmr@pﬂgore@ﬁtléqfapﬁﬁmzn% further conprising a
drive shaft for feedlng the nedla past t he printhead.

d
2130, o RR B S22t 0 8 ) BLLZ 1l D

bodyhyectigheet di sengages fromthe drive shaft before it is
printed and is projected past the printhead by its

nmonmentum 31, A npbi |l e devi to cl
25 PRt S HSHORE HSEBHHI o P GRrS g st e Gapesed o
theadcomtbotlf sebthg. been printed so that it partially extends
fromthe nobile teIeconnunications device in readiness
for manual coll ection. nobi | e devi ce _accord
26 0. ARSI SSIeORENERH oL EiFen TR SLY JFoi e e By or
thelnk¥@ia GRRRRCnPME prirttRM iapditibraibdtked e storagapiliecmd 0s cdllegion
ﬁmg%pn engagenent with the | eading edge of the sheet.
" A nobile device according to claim2 1 wherein the
printhead is incorporated into a cartridge that
furt her conprises a print nedia feed path for

directi the ast ri thead i d
27.di r eAt’fl?bglg d%’tﬂ@? d]rgg or? arnh% rela the tﬁe\a}% arsrétcl: a tn nozz%es ?0?
prigking v kedja $ubegirager i Nt nedi a past the printhead for

pri Qltclaﬁ)gr ass%ﬁibly ﬁ&o{}ggﬂ pbtGecd ¥ép9§l pa&ida rcg\}eﬂﬁk thetho&dled bt ad uskapped
wherei'n t prlnt head, has an array of ink ejection

Posiigppspaet ﬁé’ﬁ’dhfi nozZ¥SBr at ed i nto a cartridge that
fur ttlfmp;emamblse&e]aﬁn thexmsdppadipesition ky the media/sofhrthet @ moves to the

caw%lcp;golmyeﬂgoﬁ 51%% %agm%eﬁtamfﬁrtﬂe%eﬁﬁgad for ejection by the

eac | east one ink reservoirs
i ncluding at | east one absorbent structure for
2si nd uactntme devit® g@bﬂdmg toltyadhk DISHBieinGhepie@ S tiedia fubstiata & chdokedand the

pnBt eft#e%éétr&ﬁer uses gn cg)t 1cacf aegs}%r %%et%%h % Ip§smo]:1 8{ thecsﬁ&plieﬂgvettMG

printhead.

29. A mobile device according to claim 21 further comprising a drive shaft for feeding the media
past the printhead.
30. A mobile device according to claim 21 wherein the media substrate is a sheet and the trailing

edge of the sheet disengages from the drive shaft before it is printed and is projected past the printhead
by its momentum.
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35. A nobile device according to claim2 1 further
conprising: (a) a print nedia feed path for directing
wonrbest11yB8i a past the printhead in a feed di r eeCT@AW2005/001080
during printing; (b) a capping nmechani smincluding a
capper noveabl e between a c8pping position in which
the capper is urged into a capping relationship with
31t he .Apihblﬁlte bead accardly ARiatNTARREH HResipt aeamblp Lyl gfps the eheet after

it 1) Be@ﬁ %%g sc; t%l%ar%alf QB sﬂom% ﬁlgblltelfé c&ﬁxﬁlﬂkat%ﬁg&e%bemreadmess
fie PiEdsped po

lon the cap
ﬁtW@%ﬂa@%@mamay fron1the prlnthead and (c) a force
transfer nechanlsn1connected to the capper and

conf r.ed such t r.ovi ded

2 e WETE e Feo bRy (L sPhePRUGRaRe AoChe coped
potitiarasd iewaré the tigarphdpositipp@en dpgagerhrat Wl@lrﬂ@éeaﬂm&m effthe sheet.

mechani sm thereby to at |east conmence novenent of

33t he A ADAE IEievgc% QJ&I%Q? ﬁ%ﬁaﬂlp%%hggﬁlltﬁe %hga&) 1sm§rg%t9@ﬂgggarmdge

position prior ia reac |ng t he per
thatExsher eorgpsigas @ prinh pedis edrgthfey dpgetipgtheprint I%ﬁé}atpﬁﬁéﬁw printhead in a feed
dir6@ioPdhiris FHGiting N adrif vheBhianiSe €br ariviraih paatniedi @list € prethiedd Tor
r%t nt nmedia past the printhead in a feed direction
P ﬁlng printing; (b) a capping mechani smincl uding a
capper noveabl e between a cappi ng position in which
34t he & apiledevics agprgipgtoiching2 lavteap tiepgntheat bes o meh pHinkj¢ckon

noHﬂa@ aldf’ § 1%0%@1@(1 n@dqpcaﬁqhgy{ﬂgtmgfio Rbst at Rat én@ s G oir for supplying
printhead is able to print onto print media

t
G a0 e O 5B e 6P £1BHF PHESTE g oIS el e

onél hlﬁ@be’llﬁﬁdctl&li\ﬂ)y infiucmee hdgetive hyddstatkadksssufecih tha ink @ctkd ogzles, and a
Lcapper in the
ca %appe g%%gg%#%%ﬁﬁgm&%mg@%g¥g%gira|I|ng edge of the

nmedia is clear of the printhead. 37. A nobile device
35ac c ok wiptilg de¢vise edcariding R clhinpRlefhdhiercomprisingr | ve assenbl y has

a drive shaft with a nedi a engagenent surface for

fee'
e AT Pl L By OB ol B e Moot g
mﬁ@@ta substrate agai nst the nedi a engagenent surface.

38. A nobil e device according to claim2 1 further

(bF O daspir3 Giecinihh In¥iBdisbped itfvedbR %Qﬂv% a‘b&b@u@ B&Rﬂm Bfwhich the

di bst t t th th
cofonds CeE B P TR B e PP Pt g G By Lo ugich he

prioibeng liseble @rpriof onfottle ppintinretiievhesio dtthe dngeppddipesitiondlielchpper iedigpiced

mﬁgﬂ&pﬁeﬁﬁﬁg&igﬁ01ects past the printhead by nonmentum
to conplete its printing. 39. A nobile device

according to claim2 1 wherein the printhead
(©) o fprewizansfermeghapipry cagpecisd i fecaprpignd eonbgrddnesh ke fogge praided
by@atde 61 theGhbidh hyit bes RIaBM%ItEthdBed PR iIRRFI RS towhd chpper Hyfite force

trags?’gr fan'ech%}s(jm, thereby to at least commence movement of the capper from the capped position to

the uncapped position prior to the media reaching the capper.

36. A mobile device according to claim 21 further comprising:

(a) a print media feed path for directing print media past the printhead in a feed direction during
printing;

(b) a capping mechanism including a capper moveable between a capping position in which the

capper is urged into a capping relationship with the printhead, and an uncapped position in which the
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a photosensor for optically receiving the print data

froma beacon operated by a print engine controller.
WwWOQ006A193bi | e device according to claim2 1 fupPChnAU2005/001080

conprising: a drive shaft for feeding the sheet of

medi a substrate past the pr8fathead and a drive system

to rotate the drive shaft; wherein, the drive system
printbéad fseble topeinthhiovie pritd rhegtia, iigrefnrin thé inoappeddbsitiod terhypkres displaced

sing: an input interface for user contro

mﬁ&%&ﬁﬁe eg?%g a battery for powering the device; a

printhead for printing onto a nedia substrate; a nedia
(©car talpcipe mpehpnisyt configurgd to bgldalrstcpnpyr inthe tieepperdbition until after a
trafi P &lef MR meA G clefr d@fﬁl@@ﬂ&@@d path for feeding the

medi a substrate past the printhead; wherein, the

battery |s positi oned between the nedia cartrldge and

37t he 4 Wphie dsvire acprdipgto clepn 21avherspthediriyrrsiepbly bas@FFiv shaft Wit 2
media@hgdapethedt shirtatd fiekedig Bk dis subgrate blofigsd fecdipath:eg,ond body

sections novable relative to each other into an

operatlve 9 fi d, an ino ive . ‘

con P apoRse e e e B ahe PR A e frmeds

€m$%QMﬁmﬂm@wf|rst body section into the second body
section when in the operative configuration. 43. A

gm)bd,iﬁ lﬁﬁév?c@ac% rﬁﬁ%gicﬁ%%l elaéomlp . Wherein the nedia

I nea en the first and
sec Vb%@fos%@mg&n@estroém%a Fhralp past thy fripead; wherein during use,

c o n fthdg;uéeameo@ges%m th diRhdfebeieMbfletda 6Ot Bg k1dh Ghtakeailing
b sec ' to the
ed%e of ﬁ\{g gle% s d)g/ects gas{ tile oprmthjagq)y Romen%mT to C(anéf)letecl[eg %51%161% rding to
cIa|n142 wherein the first body section is slidably

39C0NNeRLEE ddvide hda@rdﬁgmnﬁln DOoh¥rem@ietpkifthead Afnprifs:MODI | €
devi ce ac gﬂ%ﬁg to.cl |n142 wherein the second body

sect¥ 8% FP@@? n facility for holding the
medi mintsiate Strquiy dor pfoviding the neveleswjth pdit.datd andhbi | e devi ce
according to claim4 1 wherein the printhead has an

a pﬁ(gtgs%ysor%r o@&é@} r%csewgngr&b %ﬁtr&& % A6 Qb&?o%iogerggﬁgtgrgﬁt gléﬁqm% controller.

ween a cappe
coverlng t he nozzles and an uncapped position spaced
40f r o mblele doke begdingiesiam 3, futheecoppyipper assenbly is hel d

a kil slhhﬁfoyf@&iﬁ)@ RR GhePQ% nbdidDfibi¥re EQ&hé@ﬂfh@adM&Q@Eteﬂl fo rotate the

noves to the capped position upon di sengagenment wth
driygrBaih @R

the drive system rotates the drive roller by friction.

41. A mobile device comprising:
an input interface for user control of the device;
a battery for powering the device;
a printhead for printing onto a media substrate;
a media cartridge for storing a quantity of the media substrate; and,
amedia feed path for feeding the media substrate past the printhead; wherein,
the battery is positioned between the media cartridge and the input interface.

42. A mobile device according to claim 41 further comprising:
first and second body sections movable relative to each other into an operative configuration

and an inoperative configuration; wherein,
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48. A nobil e device according to claim4 1 wherein the

sheet of nedia substrate is encoded and the print
wengienassontrol | er uses an optical sensor to deCeAwR005/001080

the position of the sheet relative to the printhead.

49. A nobile device accordi8f to claim4 1 further

conprising a drive shaft for feeding the nedi a past

t he tRmebk fRaphth &ndsArofiikRi firEbdd v 1aE the setkbnd GodyQectibraviHah in
ﬂw% %m@@gkgint£pe medi a substrate is a sheet and the

tPa|1|ng %ng'of t he sheet di sengages fromthe drive

shaft before it is printed and is projected past the

4301 1 0t B&AE ddNbe hdeSrdPRRRIMU N whirdin the mi¥BIR Feb EpabhBY duantially linear when
ccording tqQ claim44 wherein the capper assenbly
the, S@?ﬂdﬁf"‘g“rﬁ"g’éw 108S AHB B ORFFTOTHEREAL been printed so

that it partially extends fromthe nobile
44 € SCOMALAIVEBEIOBRe HEMInEAS vinBreh 8REHIERS scbin i RRHEE the second

collection. 52. A nobile device according to claim45
bodipief 8t n t he capper assenbly noves out of the capped

position and toward the uncapped position upon

eng - ' | | SHGR a0l vdl) &cRNEEkidBR cofected
e e TR
thegsecoret todwetios- i ncorporated into a cartridge that

further conprises a print nedia feed path for

directing.the print di ast .t he i nt head. i n feed
i r GPTRRCHIF FRYERE PTG PERR s e e SR dsfllrpr
facilityi foni holgling fthe msdip sitbstrate@fies ppetivg. t he pri nt head for

printing. 54. A nobile device according to claim4 1

wherei n the, printhead ha n array of jnk ejectio
T og A RIS TP EoPHIge PSP e ¢ PHPiEead bR ppgpaesfor
prifiting b lnedia mibsiprej ses at | east one ink reservoir for

sup Ql c ﬂ ngiséeﬂﬁly gn?va%% getgfeh B Eelﬂﬁé'a%o;itﬂﬂl _c@deﬁ@th&ﬂzzw aﬁdl'llﬁ uncapped

nozzl es, eac at | east one ink reservoirs
positipr sragRdrfipmdhe nogAes WhgHsE: absor bent structure for
i Nduig cifpeitasRBYR isinvia i tydmepped ositiop bEhs media such thdn @ miovek toahe
the nozz| es,. and ' Jrechani sm for cappi ng the
cqﬁ?ﬁ%?”%31WWRg%¥ﬁb mﬁﬁﬁﬂ%ggmgg. A nobi | e devi ce
according to claim4 1 further conprising: (a) a print
48.m:-‘f:j |Aﬁnﬁd‘>lﬂg %Vﬁ@ﬁ@?ﬁﬁ% togiafnﬁﬂtv@'h&@in gfeis]_ib%t of Bﬂ@iﬁsupﬂz‘éﬁc isteg©ded and the
printhead . in a fe irection. during. printing:. (
o et R o LR T e Ao BB Bl B bl B
pristh@dppi ng position in which the capper is urged into a
capping relationship with the printhead, and an

uncapped position in ich the printhead |s able t .
1901 b B e e e A Re A A b S e medis
padp®ss pifirittend. t he capper is displaced away fromthe

printhead; and (c) a force transfer nechani sm

connected to the capper and configured such that a
50 or emphilpgvise accwméﬁ Byt grrein e g SRS if ¢ sherhipd dhe trailing
cdgeal it Eé@ disenghdoefrdneeldriyatiaf befort it BpSihted e 8 ptofectpasiabypiethead
b q¥ the force
y 1ts momentum.

51. A mobile device according to claim 44 wherein the capper assembly lightly grips the sheet after
it has been printed so that it partially extends from the mobile telecommunications device in readiness

for manual collection.

52. A mobile device according to claim 45 wherein the capper assembly moves out of the capped

position and toward the uncapped position upon engagement with the leading edge of the sheet.
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transfer nechanism thereby to at | east comence
nmovenent of the capper fromthe capped position to the

wanewppedsposition prior to the nedi a reachi ngPCAU2005/001080

capper. 56. A nobile device according to claim4 1
further conprising: (a) a pm8nt nedia feed path for
directing print nedia past the printhead in a feed

53d | 1 ef Bl deMidelabt@rdiz kd\didid @1 wieRin tBe S R{BEd ROndFRGRARA infI W cartridge

thatn V\ﬁlc%rﬁ%fs% a%ra peé? ?D (}épeaa}tjgredgec%rﬁ% %{m?mgda aD ;%st@t% ptm tl‘?eaé rileed

diyeetjon thirip g piimitipe, wdtardnweheecmnlsmtfd!reladng tlafrmm‘amedmﬂ@p gdnthead for
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drive systemrotates the drive rolle y friction.
the uncapped position prior to the media reaching the capper.

56. A mobile device according to claim 41 further comprising:

(a) a print media feed path for directing print media past the printhead in a feed direction during
printing;

(b) a capping mechanism including a capper moveable between a capping position in which the

capper is urged into a capping relationship with the printhead, and an uncapped position in which the
printhead is able to print onto the print media, wherein in the uncapped position the capper is displaced

away from the printhead;

©) a locking mechanism configured to hold the capper in the uncapped position until after a

trailing edge of the media is clear of the printhead.

57. A mobile device according to claim 41 wherein the drive assembly has a drive shaft with a

media engagement surface for feeding a media substrate along a feed path; and,
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amedia guide adjacent the drive shaft for biasing the media substrate against the media

engagement surface.

58. A mobile device according to claim 41 further comprising:
a drive shaft for feeding the sheet of media substrate past the printhead; wherein during use,
the sheet disengages from the drive shaft before completion of its printing such that the trailing
edge of the sheet projects past the printhead by momentum to complete its printing. |

59. A mobile device according to claim 41 wherein the printhead comprises:
an array of nozzles for ejecting ink;

print data circuitry for providing the nozzles with print data; and,
a photosensor for optically receiving the print data from a beacon operated by a print engine controller.

60. A mobile device according to claim 41 further comprising:
a drive shaft for feeding the sheet of media substrate past the printhead and a drive system to rotate the
drive shaft; wherein,

the drive system rotates the drive roller by friction.



