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that i't noves to the capped position upon

di sgn ment with t nedi a. tiopal |, he sheet of
o OB R Bl el el SR B g b R priedsf e By ot
c onfydiematile leumupiqatigns figvicejp readiapie fgfmama! cplisetigat er i ne t he
Ihosition of the sheet relative to the printhead.
. Opt opgéustlykhy cofiperatitiyanobes b srevetbpad soitfion @ISowek@ bk snbhpelipobitar
C O NBdnlethgdifon it ik MinS AR b md ke, f €€dIi ng the nedia past
the printhead 10 Optionally the nedia substrate is a
sheet and the trailing edge of the sheet di sengages
fromthe drjive shaft hefore it is printed and is'
pr. SRR e Rt i FGomPppiPd i reoa g ot Brer FgE eyt media feed path
200 fr gipveting e pripianedisppiiby pripacatindbeg dreitiph durige prtnp ende frive sheet
af tmeshenish fond@isingizarint pdidpesetle Bithebd Yardpridtihg. par ti al | y ext ends
fromthe nobile tel econunications device in readiness
f OoputRkGd prififebd 1GH kR of int Geckdn bdzAR AdlidVnchiatdd SRR Sriridge that
5 SRRDOlp DY 8 Aok Aorvdil} BATREE PRIl D o Mo OB Ll
t he uq&ggpeﬂm&g§ltlon- égon en?gﬁfb nt MA%h{the ]
| 56 NG SO8E OF THE TS IAERE eI IS e 8 P ARete s
25 nBEPTEH BEwE i diin atghe agpplysapddGerpipg reeebatipn oriveppnatrpptiesiotena
priavhusedi a’' feed path 20 for directing the print
nmedi a ‘past the printhead in a feed direction during
P OftibriaByG mokdlB fle@mehinicMns dVREHARHSipififyt  dri ving the print
medi a past -the printhead for printing. Optionally .the
print hg gk has xai Q2 oGl BR s
A e e g t S e
at’ 1'egst one ink reservoir for supplying ink to the

printhead for ejection by the nozzles,
307 @ 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 wncapped position in which the
printhead is able to print onfo the print media, whercin in the uncapped position the capper is displaced
away from the printhead; and -



each of the at |east one ink reservoirs including at

| east one absorbent structure for inducing a negative

25 hydrostatic pressure i'n the ink at the nozzles, and

a cappi ng necbani sm for capping the printhead when

not in use. Optionally a nobile tel econmunications
~device further conprising: (a) a print nediafeed path

f or "R P¥HPRg print nedia past the print headPF'HAgm%@g]&w

direction during printing;, 39 (b) a capping nmechani sm

i ncluding a capper noveabl e between a cappi ng posi.tion

i n Wi Che fr@ans G- Hsm bShnddie O He dapbr@ndRonG gD bubtGhat a force provided

rel @,ungc@@mhp m%glamt :&obe?reﬁﬁ‘}ewtﬂg%@ﬂmh ﬁ@éisféﬁdéd@&é r%?me foree

posit Lon | n cﬁm%l g fr %) dt to
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cap&@?ﬂcqp&edwgqspwe@@em@mwhﬁa@mme printhead; and WO

2006/ 119535 PCT/ AU2005/ 001080 7 0 (c) a force

§ r anghelly 2nmebh ahicamiaimaeice tirtiegohdignzcapper and.

configured such that a force provided by an edge of

t he(ajrediaamaﬁediateedmm RSdireh il Wiedid pikt hd }Rnthe@Biels B tikctoSduring
aﬁ%&fmgrred to the capper by the force transter

mechanism thereby to at Ieast commence novenent of

t he capper fromthe c osifion to theu
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Opt FRPRrAT e o 41paping wletopship Wﬁﬂ“@‘ﬁ‘t o smcevewp?ﬁé‘mfwhech Bp

1@ 0 rginthesd inte to(peidt orgo thpphint edinetiorain fodie chogppet! bositigthe dippeeis Eiiphgd

pr i sty feRdi gini@agt the printhead in a feed direction

during printing, (b) a capping mechani smincl udi ng a

capper Qﬁéﬁﬁéﬁécﬁmﬁ?&x@&& t60fa%He Bipafin ﬂ@uﬁ&afaﬂe&’ﬁbslhcﬂ ufiftaGh

th a nt.o & capping re ationship with
thgmff1 egrﬁe trtheawd'mrf ”aoﬁt{‘ Lfncapdped posi tion in which the

égrlnthead is able to print onto the print nedia,

Bl Prdtreetitdasdet b eiterste W@m&%ﬁﬂé‘ff"ﬁ fegding a media

15di sybhtmts elohs 2 Bedrgths kndom t he print head; (c) a | ocking
mechani sm configured to hold the capper in the
uncappednepiosidt idpiendali titile staf focttasicy thetmiedid shtistragp agathg e Bédiat he
e Qigakehes: sek:@al  of the printhead. Optionally the drive
assenbly has a drive shaft with a nedi a engagenent

SUBLRGRy I dbile te%%%&gca@onﬁé‘égée"i‘ frikPequuRSt rat € along a

f eed pat ui de ad] ac ri.ve shaft
for biashi E%‘lf"%ﬁ‘gﬁé“% PP AP ?“Fﬁg’?&‘fagfévg Tt e se.
20 engageﬁ@ﬁkeﬂg'éﬁlaa%@m ey deiveskel Pafoge campipgesof i printing such that the trailing
t e bdgoaftirrhert rogect st she phithad by thomfPrgnt th@mplgGypiiiigi Ng:  a
drive shaft for f eedi ng the sheet of nedia substrate
pag StiodallBne ;;,_, G3Hses; Wherei n during use, 20 the sheet
|seng%9es Lr hhe dri hl%\ée shaft before conpl etion of
|ts pri"htng n°u% he trailing edge of the sheet
23 pr oj ec?%“‘%fculﬂmféfpm”ﬁd%‘h@aﬁlewm #t%n t o conpl ete
its printing. Optionally the printhead conprises: an
ar gppotefuson roptically rekaiving G prirt data Gom Fikgcon operated by a print engine controller.

Optionally a mobile telecommunications device further comprising;
a drive shaft for feeding the sheet of media substrate past the printhead and a drive system {o rotate the
.drive shaift; wherein, ' '

30 the drive system rotates the drive roiler by friction. .



25 print data circuitry for providing the nozzles wth
print data, and, a photosensor for optically receiving
the print data from a beacon operated by a print
engine controller. Optionally a nobile

t el econmuni-cati ons device further conprising: a drive .
shaft for feeding the sheét of nedia substra
_thewﬁ'ﬁo?ﬂlﬁéﬁd and a drive systemto rotate thgr’%g&rsim\?}gso
shaft; wherein, 30 the drivegsystemrotates the drive
roller by friction.. WO 2006/ 119535 PCT/ AU2005/ 001050
8  EpbdaBRAbbiN eReoRRiciens iRl SatEBpismgt | Ons device
further ,SORLL AN ko lRtlededGRmannaapl v or feeding

t he nedia pas the printhead: intﬂJ ngi ne .

cont r ol P& ?‘W“?fﬁ‘é’?zi‘l’ﬁ?@?vﬁly%tﬁ@?%%p% ea%t%% _print head;
and, a positinsor Sepresiding theprint mgiewwlﬁgmgﬁ e iR SHEi ne
§ ONokifivh bfee médid stbstate Sa@iaadl theipfithe-datch e, of the 5 position
OL the Eﬁ@ﬁin@qn&u Db afrerk Bk tob M@l foQeriv¥@e spikd P tabradE subsime h
that, t rrn | cont r l; BS; ed.
o gt O B a T PR G RO Pl ol LA SR Bl b0
relative to the printhead and adjusts the operation of
t heoptiochltyta metaleltoommunisagiers device feythey &oipBptB'ons i n-t he speed
160pt i onak birte AafrRiedi i At@eanmpriteatndns devi ce furt her
conpri sy fv]'gt e_n&:g cﬁtﬂgrlf(y @pex%}gl'a{r Eont.fo%g tﬁe@&?ﬂcﬂg\ﬂmdﬁﬁdﬁea

past g, DLt 8t 30d: Rl o B ULl lnd Bk
oper at i vef'y E%nf”ro‘fuf_l n _tﬁue rinthead, wherejn dyrin
115 RS s operon GHSP P BIP P oleB A e Pt e e 87
conpdtet e and partial rotations of the drive shaft and
" 1:dj usts the operation of the printhead in response to
varg, @Jn!il? Qﬁoﬂﬂ&eﬂcbﬁmﬁi@ﬁ% @e(lice}fﬁdh@ Sduﬂaﬁéing)it leﬁsh@e ﬂt’r_hs\a’ra)ir, the at least
shafPt. 5 tionally a nobile tel econmunicati ons
deVIE& T Ut Her. “conpri si ng_at | east one ink reservoir,
the at F@&‘g’ﬁdeﬁﬁ?ﬁé”%?éaﬁ?/‘&“’i‘m;conprj sing: a housing
def i ni nepe ermoreficles dividingdis il BtrigprEiume e segonsfph &f Prafericpeevive 2
2001 \idadl brd @k buate fur selled Sdnouiivg ® the olintheak apdnt 0 secti ons, each of
the seci:iQnse Lk digblisking Bl ok RABtion M@ eeh BKinlOhHicks @1 adjhicertt -
seal ed connection to the printhead, and, at |east one
condult establ i shi ng fluid conmunj cati on between the
- ink outlets of adjacent sections. Optionally the

e (iptionaly) fheeds substpiis ash@h\@@@dwdﬁhdlseﬁa’@aﬂ&ﬁf%“&‘iyﬂéﬁ%%‘ae on
25at oA Slecormniticatidhis devicg futhgrebrgreieing: t he 25 - nobil e :
t el eCoNy i GodabseidS il RVding G fubbt it hEEa sabEAP BlbiE ik RGL pathipasrineli a
feelqnﬂl%%,senbl y for feeding the sheet of nedia substrate

al ong a’ feed, path st th ri.nthead: .a print engine
_cont r ol THE* PEGY mﬁtﬁ’g‘{’)gf ‘Tp{e/%mg”c"%ﬁ%ﬂrg&?ﬁmn bad’t?’ﬁ(g f1ilgri nt head;
and, a weye&rreqie the edd g epnea g g &%faa"ea foast one dimension
" 300 € REtheatekt wyd Wnitnid signal @iths arinf epginegdntreller; fudidgt  one

di MeNsi @dprint engine controller uses the signal to iitiate the printing when the sheet isata

predetermined position relative to the printhead.

Optionaily the media substrate is 2 sheet with coded data disposed on at least part of its surface; the
35  mobile telecommunications device further comprising:
amedia 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.



.30 of the sheet, and transmtting 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 predeterm ned position
relative to the printhead Optionally the nedia ‘
substrate is a sheet with coded data di spose
Ieagvtozﬁ%ﬂlf%:gf its surface; the 35 nobile gc-ﬁlhzﬁlosmomso
~tel.ecomuni cati ons device furd her conprising: a nedig
feed assenbly for feeding the sheet of nedia substrate
along a feed path past the printhead; '.. a print
engi,p ﬁg%pmea &b ﬁrggnt% o PGkl aew&qmmfgl ing the

print ns facility tor reading

t he codé&”"&’ d ?“5?‘%5”“5% ﬂ\’k‘f“‘% as after, it has past
the pri bl b Gele e DeBsbEETAboBERRHelo80 9 0 In
2 f urt hesolasqeéciity fohipldipg @sesdh substrweafitrpotingpr ovi des a
nobi | e device conprising: a printhead for printing

onto a negdi 3@4&%&4@&%@%%&&;&&%@%& wmt &&mfc ﬁﬁu%ﬁrg

the edia SuUbstrate past.t rint head,

col ‘i°%eﬁtl°i’ﬁf’fdsf‘tﬁgfkl°f‘tb§)“$‘8’l'a“?1’ﬂtl"§feﬁcﬁ t he nedi a subst r at e

after printing. Feeding printed nedia to a collection
16 achpkibnbly, thenpiile deslicethrthir e@gbrisagfinit nd fe@nd Hody sevsidnemavale refative to each

BN into 4 Gela@6 bon ra¥ @id dindpBiivd cbiiursaidn; WS, r uct i on and

interfe thﬂef%ﬁ feeddth Qgpﬁds 9&19&%&4% bo&i}k@m&ﬁp& e ¥6 é%cuEMhEJ]E r

conprises fiIrst and secon sect1 ons novab

r el OPFPEEHIBENR ot her into an operative

configuration and an i noperative configuration;
1svherein, the nmedia feed path extends fromthe fast

boctxm&agttue%wfm fuintiNBeabReORCtinD Q8 oob oy s@Bony B hd ofkratiteh
OF’%E& % configuration. 15 Optionally, the nedia feed
path Tn Iirnear when the first and second body sections

are in the operative configuration: Optionally, the

f i Cptiontliy dhy fstdedy pegiign s ingst ta Geyeopdodliwtigecond body
20section. 20 Optionally, the first body section is

S| iogabiny, te SR B&S tefdn k YidiblyQonsRENEH: sROEHbodyEBtich.ON.

Opti onal I y, the first body secti on has a storage

r.the nmedia t e IS

%g’dgrﬁ)gfd\’fvemﬁ” or aé:ilo t3a]f:1 as‘%meeR‘ %%mhtﬁ
coP?S@E‘F‘?‘EW”PQEﬁtqrﬁgTV‘MYZ‘S the print head has

25an any of nozzles for printing a rredl a substrate; a
C app@fiall SRy had 0 R bihodled AP eitingd medpiethiep0Si t i on

COVer i NGy bl QA7 Advak vt Alpid Yo@RR&Skring tRASLL:laRin SRARE
from t he gin, ‘the capper assenbly is held

p‘imﬁon ﬂffwg ik tLedl mles\mlmmh the nedia such that it.
m)ves tths °‘tPPFé"S“%'6Y i beyscitr ‘%WH"%‘W‘ s medh et gl gernente

30w tapped pveitionerdi 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.

35  Optionally a mobile dévice further comprising a drive shaft for feeding the media past the printhead.

. Optionally the media substrate is a sheet and the wailing edge of the shect disengages from the drive
shaft before it is printed and is projected past the printhead by its momentum,



Optionally the sheet of nedia substrate is encoded and
the print engine controller uses an optical sensor to
deternmine the position of the sheet relative to the
printhead. 35 Optionally a nobile device further _
conprising a drive shaft for feeding the nedia past
the_printhead. Optionally the nedia substrate is

she3P 8%d P He trailing edge of the sheet dlsgﬁﬂﬁﬁﬁgmmmm
fromthe drive shaft befores it is printed.and is o
projected past the printhead by its nomentum WO

T T e

been e y ex ends  fromthe
npblle teIeconnunlcatlons devi ce in readiness for
MB.Rpeibnally@ic kapt dsenbly fopds buoefatic Fapped breiticp apdyevnd he@enntyd gpsition
JTOVUBS: efidfomit with BB 1.LMP RGBS B0BdA | ON and toward the
uncapped position 5 upon engagenment with the | eading

h&gﬂ t:hlg Qﬁg Em:o 92&& 19:5‘943}«1%6 tﬂgxefur@& Hs%@%nﬂt Redia feed path

|ncor orate 0 a.cartr] at furthe rlses a
prifid aﬁam?%%é Bt %dmggﬁg%?Fﬁmmﬁﬂ’ n%mﬁf edi a
padieche i3 dfiving F‘i‘e%" rpediz pgst fhpprgtheyd ’F’@i’i‘ﬁ% n during

printing, and a drive mechanismfor driving the print
e diptiongig ght printhad Ypis dnjatrdn ofdid eikcion norziesnd inigeorp @ped) int Rephririgee that

10t heegd bdtipieaticatag ik Resctbif Bysulying ko By [@i6hdadfbr RAIATHy &S noadhe|
I S cécﬁl gfq{e QtQJa@Lng gtk J’egg;vgrs ﬁc]&‘dﬁlg £t ﬁe%sgtgueabgot:@xlt st!:tllgl.lréc £oh ﬁd’ﬂ:ﬁ:ﬁ a negauve

C P e A P B L Yool B iRl Ml
thé“&?m1east one ink reservoirs including at |east one
absorbent structure for inducing a negative
hy @piivzdiing habilgsqieemuyriatiquyfetidg Srthendemprsing he nozzl es, and a
cappi ng nechani sm for capping the prnthead when not

15i n(@lse.a ;ﬂﬁtﬂedmrf&h bayh fi@ difeertdg prigt ntcdid 126 GEPrihiad A b feariBectbe Giriee
fupddags conprising: 15 (a) a print nedia feed path for
d|rect|ng print media past the printhead in a feed
0 67Ot 1 Qo bl Rk A §3 to Buefe R, %g&&&m%
including a ca e s |ﬁﬂon
| T R H@“ﬂg‘g‘ﬁp%ai’°"f"§"”ﬁf?‘a°epa‘” R B8 AR g on v e
r eprithyag i gt tppri opth the gt medis, FcrTE dRdte Weda'ﬂwnn@éﬁpea displaced
20 posieg fr@rtheiprinthedii o the printhead is able to print onto
the print nmedia, wherein in the uncapped position the
ca@per aifsce Ginsip ndB@em codo@erye chph® Bdtdazufl fntd dheasle pRdhd
' éﬁ%{ aﬁ‘edge%&?meh{a ARSLRE eHRED &E‘%ee?a%ﬁf;’%&é}&@@ ht Q%Mt?m&f@rl?eo er

er mec ggres S %%neast Do?'ut:nenac':e ogrn%% OP cocyplf)ﬁ g‘oqr a ec%)p% g{:‘sﬁw%oe

noves re e
t r%‘f“@%’?@ﬂ“*bﬂ“ﬁ@”&%ﬁéﬁh‘“ﬁ? °PHH§ force transfer
mechani sm - thereby to at | east .conmence novenent of

25 t heptienalfyp ewbilf fleamiinisations gyvecfirrorsimpridng: t ot he uncapped
position prior to the nedia reaching the capper. 25 .
Ouii)i ONaprnymedia REiPhth Br dretiQGafTERMIpS Ak pEiiliRadheAbed eirftidd du@ I
cQmpLising: (a) a print nmedia feed path for-directing
print media past the printhead in a feed direction

d Z!E in Cﬁgp\r/ Iég%::hang% m{hll%)néaa cal%gig ugnrsegtge b%&g Q‘ pr?nrspﬁ Isﬁg cpﬁ a
t ﬁ@w e&pﬁéﬂw qoepping gasquship il the P‘?Pﬁ'ﬁ?&l ﬂPfBaﬂ PR P ‘ﬂ““!?\ﬁlf h

30 t tentyydigpblh o auiht onterfie prptmedioAppied thpegipiel paitigntie pamierindispled
away from the printhead;




30 printhead is able to print onto the print nedia,
wherein in the uncapped position the capper is '

di spl aced away fromthe printhead; W 2006/ 119535
PCT/ AU2005/ 001080 11 0 (c) a | ocking nechani sm
configured to hold the capper in the uncapped position
until- after a trailing edge of the nedia is clear of
t heW2PHHERd Optional Iy the drive assenbly BSEALR005/001080
drive shaft with a nedia engagenent surface for o
feeding a nmedia substrate along a feed path; and, 5-a
medi@ Ul 1R ARbRGEN bns kiR ©odbil MEoaph@f e ubcBfpeddbsitivd 138 atehe
nediu%mg%gotf{hg&%ﬁ%g%aiw - oimd€,qMedi @ engagenent surface.
Optional 'y a nobil'e tel ecomuni cati ons device |
further conprising: a drive shaft for feeding_the )
S he SPUET HRERTeA~EBLt A ATE NP * Pl BRI i e
dur shgeterices a food pati; pheet  di sengages fromthe drive shaft
bef ore .conpletion of its printing such that the

trai | i NG medPuidchgiaced the irlveshaitte dksing moh@b bi®snia sphinst tilnedia

pri al.head sbcemomeENtuM to conplete its printing.
Optionally the printhead conprises: an array of

_nozgle u,fa%ta%ﬂ@gs&,mﬁggdo%@vﬁpf&% ca,%gs;ﬁlgci rcuitry for

providing the nozz )rint ‘;, .and, 15 a .
phot oseASHP SBpfPr fﬁﬁ?%“&éﬁ@ﬂﬁ“f&@%%‘?%ﬁ@*%@ﬂ%# Pifereig dying use,
from a Hegedtisceppasy Fomdh diy shalt hsfore prmpletion phiteprinting suctoha tetrailing

1@pt ddgrvéthd shect@rojyadyiadt Be frigthedigmoniaiue aichnphs igeMinge Rat her

conprising: a drive shaft for feeding the sheet of

medj, Bsttal8 . Rast the printhead and a drive system
to r%‘tmg#e %rﬁgq: gcrior\r/ shaft; wherein, the drive system

e shaf '
rot at es “1*AE PP T B TeFSby friction. 20 Optionally a
mobi | e Prigt e g PrERyiiing e nerdGivEript gt My conpri sing: a

medi a feed assenbly for feeding the nedia past the

131 i aphdtresag foraptivelly rpteiviandyé piat dabofrnradhaboe ppefad bye peat antibacerkryiler.

controlling the printhead; and, a position sensor for
pr @il gudbitAelbonithicatdigdeies i@ tnpisher W th a si gnal
| NQIdRR a6 1 Qling A Sheet SBmeO SbstrdrPast AS prikehkea ABLRe IR 512

reldg‘t,eis\é{gwe%-the printhead, such that, the print engine
controﬁ ‘er (L:ﬁfferentia_tes the signal to derive the

speed of FrrestB s BT ribafictor at i ve to the

20pri nthead and adjusts the operation of the printhead

| N OplSpNBEBileteodntini@fionOfsce iﬁﬁhéﬂﬂﬁprﬁip@ed Optionally a

][mb:jl e Agﬁg@@%%gﬁe&ﬁgﬂmgdﬁbg%ﬁgm@ dgl ve shaft for
eedi ng,_the ne St- . rint head- and, a print
engi nega@oﬁ?%el Aetr%uefigrrméatﬁéﬁ%é: Lve Ee%%%??gﬁi ng .t he

pr 1 nt @ RRFOREFRT GF FoHHE PR PR R I e At or e

25 ¢ opsiigyiof theme kst relffiee tnfirryatheadyfuckdipbpl et e and parti al

30

35

r ot at i oagrinodngitetentrollet difRresamftic sigralieliemd jthd Spba of th@nedia substrate
OPRIAE b @B pridheali B aQFu;tL 04 P& dr e frRBROR fShodsOto VAhloRld RARe
in the angul ar velocity of the drive
Optionally a mobile device farther comprising;
a drive shaft for foeding 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. '



shaft. 35 WD 2006/ 119535 PCT/ AU2005/ 001080 12 O
Optionally a nobile device further conprising at | east
one ink reservoir, the at |east one reservoir
conprising: a housing defining an ink storage vol une;
one or nore baffles dividing the ink storage volune
into sections, each of the sections having at
oneWaNYGErFet for seal ed connection to the BFT’ﬁW%‘%?&"’S“
and, at |east one conduit esyablishing fluid o
conmuni cati on between the ink outlets of adjacent
S €Ch 1My a riohe LAY il R e ond MPShR AL B ot BasRnsTheRk:
with co ed data di sposed on at |east part of its
~ surfA€e®the 10 nobil e tel ecomuni cations device
furt her 2EWEArEPERE Ik oA ced assenbly for feeding
t he sheate soforsheffiés dividipashetivkatoreee aplansdptogecfioaptichyattdreqiens aving at
% heleasfahd iikoBERe soaldd Prnbctidn taRPH@acCant 1 ol | er for
oper at i YQlaY o Gidduf sela!,ﬂsﬁ% bl SmBldioR & AEen e fAkoutds BRARSAT
for reading the coded data and generating a signal
i nd®%8Fi ve of at |east one dinmension 15 of the sheet,
and transmtting the signal to the print engine
C on@ptighllyde mediusehbirate |y atheet withaodot data thispesadyin pideatt prt pF it burfiese; the
Iwﬁa&bﬁmc&nﬂﬂaﬁoﬁ@ndem@&mmﬁe printi ngIJ when t he )
sheet | LdifTkd 8Pt PRl dudiPbee hibe @ bebd/fRm bk ale e
prl ntlg%‘%ﬁ%a%%l onbg)&lﬁy t he grrgedl a substrateg i's Igﬂlgheet
ed data di sposed on at | east part of its
surf ac e2 Privtagine gagtraligs BF peratively Qe ipg PR gRS devi ce
- furt her 2 gombn regiing fhe coded Aatrchindredeaatng 2 sigre ddicatiye of 4bieasfopsdifieppipn
15t hes 8@t an@kansiieh e Shih Gltiepinferdhangolrr, fugtaids, pat h past
the pr ihsasrﬂt%égﬁlw cofncfle helineSRQ] DRSO pFuthd vkn teQboot is at 2

ope Ve n e printhead; and, a dual
seﬁrse?:t]eg de:(mf"mfcamﬁ‘mme ‘%ﬂ‘a“ ng the-coded data before, as

wel |l as after, it has past the printhead. 25 In a
f urOptiredly thhemadie gubstrhieis grhetrdh todidgtadipesalen P eathad efds et | e
20d e oBiR teB&AAMmicRiond Gévice Mrtheri chifitiitingt Nt er f ace for user

cont r ol , Rfsia DS ABY bk Reding thD@let & dials@brald AR E foddGParh R the
device., a printhead for printing onto a media

' suB%I{raélte 30 a nedi a cartrld%e for storing a quantity
of the FREHFMResIE e By ogeratixgly pontrolling e prinhea a0y ” ot by f or
f e ediatrepsingfesilirdfeading Gidroded databeforagt Wﬁ#@ﬁﬁﬁﬁﬁﬁpﬁ%ﬂh@aﬂ
25wherein, the battery is positioned between the nedi a

cafntarﬁwg%p@m p&mmmyﬁmﬁduﬁﬁcﬁmam &Rpkibguring the
devi ce so &hgﬁcef%mrrggn%ﬁf&%&&j dge is on its exterior

rat her tﬁ% recogni zes
a battery for powering the device;

) a printhead for printing onte a media substrate;
30 2 media cariridge for storing a quantity of the rnedia substrate; and,
amedia feed path for feeding the media substrate past the printhead; wherein,
the battery is positioned between the media cartridge and the inpuf interface.

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

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

into an operative configuration and an inoperative configuration; wherein,



35 that the user needs to replace the nedia cartridge

nore frequently than the battery. Optionally, the

device father conprises first and second body sections

novabl e relative to each other into an operative

configuration and an inoperative configuration;

wherei n, WD 2006/ 119535 PCT/ AU2005/ 001080 13 0. the

rrediwei”f’@gl?sﬁath extends fromthe first body EEHpT78R/001080
_into the second body section yhen in the operative o
.configuration. Optionally, the nedia feed path is

subst ant fheuhddi fded AR aiffendd6tithd B boky sedBibn iRdEL s&:@ﬁ@&g eRQMen in

sect&&gb&ﬁ@%ﬁ%ﬂﬁgnhe 5 operative configuration.
Optionally, the first body section is hinged to the

second body section. Optionally, the first body
sectPERY & mpdiadestpah iseybpmtialy knger im tapirst and ecomelbokiebyions are in the
Sec toparive confi@ra@pt | onal |y, -t he second body section has a
collection facility for holding the nedia substrate
af t ptiondly, ﬁ@ﬂt@&ysemﬂém%t}{ese&mop rltﬂ)‘ﬁ.head has an
array of nozzles for printing a nedi a substrate; 15 a
rapg);;r assenbl y novabl e between a capped position
cov EPTOTLY: st Ry sertianis Sigrbly eppresitdcatipesehd bsipsition. on  spaced
Prom the nozzles; wherein, the capper:assenbly is held
i N Obtenaliapp@mbody &Bhok kaPioollyrioh RANBILBnSktGRat MRbuslater
MOVgsuk0 the capped position upon di sengagenment with
- 'the media. 20 Optionally the sheet of nedia substrate
Is encoded and the print engine controller uses an
opt PREGPLY Jhepargead bpsgn gra o poplen B printine poediaibe;of t he sheet
13 el at i vecapnyr assrebbypovabt trevach 2 @pbed pnibd cyveiing @EBBid: @4 SaMhHE
f urodies speeifamits @GRt Shaft for feeding the nedia
past t hge @pkdatD2R6 ket ; L.opal. he nedi a substrate
P ol A o
di sengages from e ariVE™®haft before it is- printed
and is projected past the printhead by its nonmentum
200p tOPtisprly s sheetnbmesiapibente inasanizhdhd g highycobilepSes b pticalaot
af togleterinine thep®sit@6ithe e lahiReho @Opinfhad. 1t partially extends
fromthe nobile tel econmuni cati ons device in readi ness

fo ection. 30 ptiopally the capper .
o OB AR R SO k@ ompiis o 8 A Pt Sprocn ot e
- t he _uncz:}gpeql position upon engagenent with the
23| eGetienly tecngdia sfstratetine shep endthe Gy olsadf by shechisenpigbsiih @adivi S
i nikeft biore i ts xdhter mkl @ p@jeded pdstrte@BMcidbls nfotiénbuder conpri ses a
print nmedia feed path for directing the print nedia

Pasdso | gﬁgq.i eed direction during
p?ﬁfﬁtf%@? %q%ﬁg% a gr] vﬂggr%gtfhcrrsgegtn ani“gﬁi’?ewa‘?sf’ Wtﬁﬁmfap?’é’mﬂds
print HEdr & PASTITHRs 95 etes of mpualseiepion ng
Optionally the printhead has an array of ink_ejection
NCwtidngls tharpbei asemblyGovePaE & the Ghphedpoitiad adAwhrt ihglgleapﬂemgiﬁon

f pdnlaQizebniVRs hSBRinddigelofiRSleiONe 1 Nk reservoir for
~supplying ink to the printhead for ejection by the

n %ﬂnﬁ?ﬂw A‘%@:&%Qﬁ&&&%&%@a apcgrh'ljdg%g%t%%ér rol)n%rcl)sgs%. print media feed path

for directing the print media past the printhead in a feed direction during printing, and a drive
35  mechanism for driving the print media past the printhead for printing,

30

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,



14 each of the at |east one ink reservoirs including
at | east one absorbent structure for inducing a -
negative hydrostat ic pressure in the ink at the
nozzl es, and a cappi ng nechani sm for capping the
“printhead when not in use. Optionally a nobile
teleconnunlcatlons device further conprising: 5 a
pri NP HedPP eed path for directing print rreaFHA‘é)zﬂ 001080
the printhead in a feed diregfion during printing, ©
(b) a capping mechani smincluding a capper noveabl e
bet MBIt BRI ik GesiPRR iholu@), ol 1Bhst Wit BbehiRuctns mp@temgiaseganve
' t
I s o Ao e
abt@’?ﬁ“prlnt onto the print media, wherein in the
uncapped posit ion the capper is displaced 10 away
f r oPptieRly » petiilpielrommunicaipny devicefyrthey cmpriding t r ansf er
mechani sm connected to the capper and -confi gured such
I hat) a hphosdpfeishitBdireding piunmet] get tgfprittee inwe dregien dirtng
movgising€l ative to the feed path is transferred to the
capper by the force transfer nmechanism thereby to at

| 35t COTRIBRMIBY RTAL o 0o bR AANNEL» LEANLAR ABNGT

pOSItlon ca p03|t| n _prior

T R SCHEEP LS TR APy KRR psioh vl o

t elPeelksii b © sty %’F?éhed’él\t/tﬂ?f‘@’ herriE e “@BR??)?“F‘%‘P gy caprenyy displaced
10pr|aw@ﬁntetﬂnamtﬁeedaehdpath for directing print nedia past

‘the printhead in a feed direction during printing;

(bXoya CapidvagtriReABMY cSiftcledis thl€lppaGmdProdRpdasich HaDY R Prided

be"b%%ﬁke & ¢ AR PRt Y ol sdda xs%Q:sfePeﬁtoﬂﬁ tde force
d 4 nto. a cag)pl n roe.;llmatée%nsémnﬁofw r| r;‘# eadt
an R S R L R KRR AT ﬁmmwﬁﬁm Ra0 1°s
: abf"’é“‘icﬁpeﬁl"ls’fﬁ“Pﬁ?ﬁf"dh"t“ﬁ%“ﬁﬂmﬁ{he??ER‘:H a, wherein | n the
uncapped position the capper is displaced away from
15t h Eptfsnallyy rrpbitedkleconmpnicgtiongiotide Aghenserstrisig: sm configured to
hol d the capper in the uncapped position until after a
- trad | i ngre ag fed pathlie direil MintinBdiC]ae ¢ privtheat in @ foirdirdation @itk
Oopasgpal |y the drive assenbly has a drive shaft with a
medi a engagenent surface for feeding a nedia 25,

. S u@)c,t r %tceﬁgd’fg n%ﬁ&m% Jcﬁﬁ% a%éepmov%ﬁgbetv@enqg% g'lmgiﬁ which the

acent ‘the drive._s

asin
R e s i s O TRLLI L -
20 q:mnﬁmts oy 14 FrinteRs DY I@”*W%B%WB@%?FWW‘W cgpger fs displaced -
. f tavahfem tte pimpieddsi ng: a drive shaft for feeding the
sheet of nedia substrate past the printhead; wherein
dug Ng a &idhs m¥ni20 QBfgl-ADORR iHRCappe A0 adpRA 3380 unil &2Q t he

shete . SRNUREAS 1l P [E.8r i ve shaft before
conp etlon of its prlntlng such that the tralllng

heet th
a5 :C%gon%ﬂ.{ ;1;:; ?"é:f;fﬁ ha%)e hES gﬂr |a%f%| arltcélgagﬁﬁ i‘mgt%gf%d d]t“%med'a
p F]fiﬁ?aﬁ a

a media guide adjacent the drive shafi for biasing the media substrate agafnst the media

engagement surface.

Optionally a mobile telecommunications device I furthsr comprising: )
a drive shaft for feeding the sheet of media substrate past the printhead; wherein during use,



5 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 Optional Iy a nobile tel ecommunications

© 20 BTl {Pee Y

device further conprising: a drive shaft for_feedin

t heVSRB#YF nedi a substrate past the prlnthggﬁuﬁﬁﬁg 030
drive systemto rotate the k0 drive shaft; wherein, ©
the drive systemrotates the drive roller by friction.

Opt i onapl sxee@m&g@es l56m ﬁ:@:irﬁé‘sﬂﬁﬂﬂ%mé daaswnwrg@gﬁg&amfhﬁm baing
C 6] e
Je oﬁﬂentget grﬁecgg?s% tﬁet pﬁne g% b?t‘ii%l% tyco Ere % J] 9

I'a past a print engine controller
for operatively controlling the printhead; and, a
p o Sirtiquadi thesesiptbead copmyisesipr ovi di ng. t he print engi ne
scont r ol dn@tay WinbAesdorsiedipalk; i Ndi cati ve of the position

of the W&@cu&ﬁ@%ﬁﬂﬁgfh@ﬁoﬁe&%ﬁpﬁ@da&mpr'nt head; such
that prlnt engi ne-control ler differentiates the

deriye the
- et Sl s RRE B MR TR Rl B,
the printhead in re%gonse to variations in the speed.
o8 T BUSTRERNT %t | ons devi ce
‘fuP@ﬁ@ﬁﬁﬁwﬁawwﬁvﬁgﬂoﬁwﬁﬁﬂmﬁv@P@ﬁﬁﬁwﬂﬁﬁﬂmﬁéwﬁﬁﬁgnvﬁ@mﬁw

10nedivasipasiereihhe pri nt head; and, a print engine

controh&a&wgg@m@Q@ﬁﬁﬁh%ghymggﬁggoII|ng t he prlnthead
wherein during use, the print engine controller senses

t he nunber of conplete and artial rotations of the
dr PRAgRad7gepile telsgommppicatiops deric WEREaOREIRg: ati on of t he
print hea@dlqfwd?seslk}bﬁs@dlpﬁhﬂmmpaﬁhmm?aﬁ t he angul ar

15vel oci tayrinpdngifclrentroller fr@peraglel bdnirollpthe rointBekd; yeda  nobi | e

t el econpiRbiGat BffFovtyhGRntkitint RffolS MRS Hgaat ofheast
0 n;?osﬂuﬂ lﬁf tl{egn%cﬁz{ s&%a[e’rekﬁzn% t@etp Eﬁsilch th e rese r \AY | r

conprisin ous an_ink
b« e Bl P ke B et ot e S e o
v olelativeto frpgrigthosdad jdjppfsthe ogip offhe W@é@ﬁ%&v apign R gpped:

20| east one ink outlet for seal ed connection to the

Pr dpubdasa dobitedRicbomanichi®d Sdvie it Rer ekt est abl i shi ng
fluid Q%D;lﬂi}h&@e*e&l&%eﬁ% Lma ,mg outlets of =

dj t di bst r at
e R e L B 7502
of i ts%w%ﬁ&émwmmw@e%%@wm%gfﬁamw
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1Gndd a nedia feed assenbly for- feeding the sheet of
nmedi a substrate along a feed path past the printhead;
Optionally a mobile telécommunicaﬁons device further comprising at least one ink reservoir, the at least
- one reservoir comprising; '
a housing defining an ink storage volume;
oue or more baffies dividing the ink storage volume into sections, each of the sections having at
least one ink outlet for sealed connection to the pnnthead., 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 dlsposed on at least part of its surface the

mobile telecommunications device farther comprising:



a print engine controller for operatively controlling
the printhead; and, a sensor for reading the coded
data and generating a signal indicative of at |east
one dinension 5 of the sheet, and transmtting the
signal to the print engine controller; such that, the
pri controll er uses the S|gnal to i
theR@Pﬁﬁg#%§ when the sheet is at a predeteﬂ#@hﬁggmmmu
position relative to the pripgthead. Optionally the °
medi a substrate is a sheet with coded data di sposed on
at | easimfaaktd a&émbilytféi feSditk fha@et of inki subdtite m@h fe€ path past the
telg&& nlcatlons devi ce further conpr|S|ng a nedi a
asse for feedln t he &p et . % d’madla substrate
al ong aa?%%ﬁxﬁﬁﬁﬁ’%EEWm? oy S0F“ " print engine
cont r ol # ey fapieadigp e e dae(agd g&*ﬁfﬁw ?ﬂ‘%ﬁ?‘ RgjCativg af appapt Ape iaaggion
5anchf thahedumdl trags@ iz hesichA itk prinyerfi@ronrdiadiudithatt he coded
dat a hef engﬁ&:oﬂ’eﬁhér ns@She aéntiled' initidtelthe PiBiSing@d&kthe kHALis at

pri IE R[\‘{I1 Mobi | e devi ce: WWen used
helpllellae% pos'gogml e deV| ce" is intended to '

cover aII deV| ces that by default operate on a

p o Cpépbdiliptheyepdie ubsesa jp askectaite ppded datalisppsad pioat past Pasof {fsprfacegfiee
10i na:iomleltela@mﬁnhmnﬁﬂabavicﬁmh&eémﬁmaﬂunl cations device

def i ned, RRPKA assdBb ok Beddid HRGFhAE busle HRYI 68 SetPatElhe AS

camner.a non 20 tel ecomuni cat i ons- enabl ed PDAs and

hah ‘a““h portabl e  game units. "Mobjle devices”

i npl | cﬁ’tPI“’ife"g’l“"rfB‘ft’ﬂ'&é " PSSRt e SR BHI Pt i ons

© devgivlseuing fgitly smading e codsth Jabefere, psgvell gs @lisr. I pas prphthe pristhead.
15context. Mobile tel ecomTunl cations device: \Wen used

hergivinotdt® phrase "nobile tel econmuni cations device”

' Sm,% %&9&% %e&g,&g ﬁheﬁlaJ . J;QJ DBl is ﬁ@x{fecﬁsmumfde&@&mb@
f %t atra ] OQ lg
25 efﬂ@%@ﬁ?ﬁ?%ﬁpﬁﬁfﬁ%ﬂéﬂ@%ﬁ? fsa by e‘sgﬂlﬁ @a% hegcRde
detieemmuniciyiers dyie? definedzBnF g SEHHHIF %"’“&ﬁ%‘??é%"ame‘“ non
20 ( celedopirafigisds-cpfledRDAs aghaeirheld porrbielzang mts.| ‘Ntdle deaites Gmmikitly

V ef:8ikd@RSabile @Bt deRE”, daldd e doMGSS iR ELE theldbte.
transm ssion capabilities; and PDAs incor por ati ng

SR ST 01 BB P B i
V o Bl coppl rmof g a2 "@‘Weﬂéd%mﬂfmd@artﬁ%ﬂmm and/or
25 r efe@ption Gevichlarobila telpwiyinimiatiowsidevicesrinchudey pi cal | y i ncor por at ed
i N Ae MGk 36 BWIE MoncsEelfhord¥) Biiall RendribreiGa Bt REcRD o DS
devi C vieblloAROHEonb e B REGLIE B fifl; 4ANY T ef erence

made to tﬁ@l nter 1S | nten](_l ed toﬁ_g&bg%g]g

Ji ncl ndéb#ﬁ"é”lt?lﬂf“ﬁt‘”i'fﬂﬁs Eorapicatn RlosRR urh e @ RP dded

sof t waeseratigiaaedinteryfrngl yisionk he printer, and the readi ng
30 mechani sn(s) for the nedia coding. 35 MPrint nobile

t e8GR FHRIEA QR SreleN] 16:8 mobhe PR, lyBcaliyBhcBERMARIHCRLL 10i0:S

d eo,yl ¢ %uetwm&@e;@t | bl dighe v/ %«}T%%iﬂ%&{ ,(,usfzamsq .19114' e

t muni cat i ons evil ce. % ee mg;dedso eons
é’wt@’é‘“@r ’ﬁl’,‘%‘iﬂﬁ%‘i "é‘t“?‘h’@“‘“&" RO e BRI aE gL Bell as the em

P&HichdoseBl &¢ iorp@dthe reading mechanism(s) for the media coding. :

35 -

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

Memjet printer.

Netpage mobile telecommunications device: a mobile telecommunications device incorporating a



17 0 .Netpage -enabled Menjet printer and/or a Netpage
poi nter. Throughout the specification, the blank side
of the nmediumintended to be printed on by the MPrint
printer is referred to as the front side. The other
side of the nmedium which may be pre-printed or bl ank,
$is referred to as the back side. Throughout the
Spewionpatdsn, the di nension of the nedi um pBrTatY2R6/041e50
the transport direction is rg.;erred to as the o
- longitudinal dinmension. The orthogonal dinension is
referred s.the | ateral di sion. 10 Furthernore,
whe e@’aﬁehe%aﬁj%ébgelmﬂf#’qmsmﬁeorraea?pta eP&['%%J(g'ferred to as a card,

it shoul d be understood that this is not neant to

[ ughowthd specigeasqpeipibhiksidads themedivn itepdetH pepritad iy he 1Pt e
car ghnterlistrediBito 8 e FEEIRIe.Of e SbYsids biite iloiivgs, witr tn@1bi @d-printed or blank,
{nQLHfé&eﬁgaﬂﬁ%ﬁc&sm&p' astic, netal, glass and so on.

I kew se, any references to the card having been
pre-printed, either with graphics or with th%l_ﬁr[edi q i
c o cRrpehiv thespepificatiag, thedimensianh the regiup RARIS) todhe BAppRps Qe s reter
pr i thtsith Gogiswdive gigsnsior. Tieveinzopdl dimeniionds ryfarpd e s the Ieal dgiensighi cs
and/ or medi a coding can be disposed on or in the 15

I%ELP\(;\?&QNMG%I@, %erestﬁélnkﬁm @he@’g{}&emﬁaﬁﬁfgarm b@ﬂdgﬂowat t_IifLEnot
referre | ment.s [
noFBL e ey HR Y- Pl ofle ki B Gy
r efrestophiadnding Rgper, lastity Ret #s AP G dreu ?‘?ﬁé,m*i‘;ﬁ R el n o)
Fi (pedn@re-prinfed; citeerswitiasphitsiorwit Gpmelizcedingitspli | noh eapt pdmmpaperticer
| NtpRRBEHdc@or bva pintRE hePde £THe Braicd ad/dp @R @qding Eah Ppdlsmse oni o5 in e
15 ChEMRLhGubiRkgsent ati on of the nodular interaction in
a tag ‘sensor/ nobile phone; Figure 3 is a schematic
representation of the nodular interaction in a
pr iBREEPEY R TERHETHERBAT S phone; " ‘Figure 4 is a nore
d e tPeefehr@dmidiletyat thedoventiquripewbealescriypd by frayofraamgle ey Vil e
W trd¥hdhecbh@nyiPlididgs, pReiie of Fig. 25 3; Figure 5 is a
sgnore detail'ed schematic representation of the

architecture within.the mbijl. . Fig.

a3 Hbep i et PR e i AR JPRP e il

r e RSB SR oL R B R AT PRE PBF P nt er

o dfighre3 ipd sciinagjc reprepentaty® of thegnagular ipterpeonin 4 pjpter/tag eepsgrymioplg phone;

S C pRired it CmdrcQiptiiRbeiRfdit fe@etfionioftee aghigdnird vatih the rmobily phdng gf Fig.

- 2s5thg. tag sensor nodule of Fig. 4; Figure 8 is a

schenmt.i c repr. nt at | : chi : W bRk RodBe

¢ ag ey AR BIh Lo lhes o R AL ol shel
nmofifeetof Fig. 4; Figure 9 is an expl oded perspective
vi Bigprofis gmoparieipd shamwatic xeRresentafing 5 thear B R B ORIPPRI{ule ST Fie-
the, present 35 invention; Figure 10 is a partially

30C U'E'ig@é’ﬁ.ya Jofeg%lecﬁagmgﬁ%ﬁr&%@ﬁ baRekikie: within fhd¥&: sensor modulé of
en‘Fioq%Narrent shovvndig Fig. 9; " Figure | } iﬁ a p_arg! ally
cut “atay rear and bottom perspective of  t enbodi nen
S PBRP 7 R g SR G 5§ G G g S

t htse egrrod ivpdela et Fghfown in Fig. 9 with a card being fed

i NFigurd stisan Hickic@perspective view of a ‘candy bar’ type mobile phone embodiment of the present

35  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 ¥ig. 9 with a card being fed into its media
entry slot; .



entry slot; WO 2006/119535 PCTI AU2005/ 001080 0O 18

Figure 13 is a cross section view taken along line A-A

of Fig. 12; Figure 14 is a cross section view taken

along line A-A of Fig. 12 with the card energing from

the media exit slot of the nobile phone; Figure 15

sho r| nt flip phone with paper cartr

out tz@ci}g%gt acle, with battery 5 outer m)stb““jlg‘ﬁuﬁd%‘0w80
open and cl osed positions; FHgure 16 shows an M Pri nt®
flip phone with fixed paper cartridge with refill

- sl qi;gmamad@o@;mu@bie@mﬁﬁu&hmeamfmu ery cartridges;

Fi qye%!re 1&" lf a Jro%s sgtl(;no w tajceg Xi{mgfme MAPJ;? FIE l.12 \Lllhkhgcamg%ug ﬁ%“l ﬁié}nedla

eptacle, wth input and
outeﬁ'b’t‘t?fﬁ‘ﬁin?m‘?@%vm |n outline; 10 Figure 18 shows an
N} Pl £5 shavi g MsPriphfe aibne Iithpengrespriridas FlthPtH’@fé“féfﬁH' bt
 eGRripinas kbeyn indptdanafpd posie@s;t r i dge  out ernopst, shown in

o] o33 'iléﬂsho% AR nbab B Sked FipUdi@idgd HitrSHHAVE, oMk prfat
fl IE‘B Eptpeo # h h renmovabl e print and paper cartri dges
0

ws an M Print sllde]phone V\/ltrg‘ﬁg utd
ca e a7g@f%fﬁaw&%mﬂl&%%m%ﬂe?e§”w PRUBEPEESTY o
o uteetputpsifum slofgineitling open and cl osed positi ons 15

10':' ls?sflowl; ) NFPA'Q&EP s %thgyyer%mhge Bluioffat el v Lomrcide
.S i Qut receptacle, with input and
out° Eﬁfm ﬁ?ﬂﬁﬁ ?’ﬁ

"oUt!ine; Fi gure 22 shows a
ified UM. dia f a page 'Flgure23|s
n@?‘f@??é’f”ﬁ“%’?‘éjépg’ﬁ?%‘f"géeﬁm%ﬁ ‘?'ﬁt 4‘]’ Hare”conponent s
of . Faurb i@ 4 @Miriaielide pHoheGuitk y@pe? durtiidge aad Supltesrptagle with baftery

regﬁtgﬁgpgh%|menqjdcgse§ﬁgm node of operation of MPEC,
20 Figure 25 is a schematic representation of a first

1ot ioErRrPLR MY TR Vg PGt (D BRI ecgpiapley it fmpot and
perspecdiuy sopfindifes; cr adl e assenbly and pi ezoel ectri c
dr e, « Yk STl saga;ofa Bl oM per spective of

e el e syt om

Cakigiid 16Q sdhﬁﬁﬁcaépie@ﬁ#ztbﬁbfhnemmuad&fepeasﬁemnipw, Fi gure 29
is a bottom perspective of the print cartridge renoved

20 I Bigard 13@ 2 GohiHicRepRERBIIIEY first DBdelof Gekition B AICPEE; a
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f t h
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Figure 34 is & schematic overview of the printhead IC and its connection to MoPEC;

30  Figure 35 is a schematic representation showing the relationship between nozzle columns and dot shift
registers in the CMOS biocks of Fig. 34;
Figure 36 shows a more detailed schematic showing a unit cell and jts relationship to the nozzle
columns and dot shift repisters of Fig. 35; '
Figure 37 shows a circuit diagram showing logic for a single printhead nozzle;

35  Figure 38 is a schematic representation of the physical positioning of the odd and even nozzle rows;
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Figure 69 is‘a block diagram of the decoder for a self clocking data tracks
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,

35 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;



30 Figure 67 is a schematic representation of the
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4. The mabile phone module is configured to send and receive voice and data via a telecommunications

35  network (not shown) in a conventional manner known to those skilled in the art. The printer module 4 is
configured to print 2 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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Although shown as separate from the mobile phone controller 36, either or both memories 40
and 42 may be incorporated in the package or silicon of the controller;
) ¢ keypad 44 and buttons 46 for accepting numerical and other user input;
35 e touch sensor 48 which overlays display 50 for accepting user input via a stylus or fingertip
pressure;
.« removable memory card 52 containing non-volatile memory 54 for storing arblh‘ary user data,
such as digital photographs or files; -



nobil e radio transceiver 38 for wi reless comruni cation
wth a nobile tel ecommuni cati ons network; 30 program
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= amaster QA chip 80 for auﬂlenﬁcating 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 processar
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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Photo printing is considered one of the most compelling uses of the mobile Memjet printer. A preferred
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formof a nobile phone shown in Figs. 9 to 14. A
Net page enabl ed version is described in a later
section of this specification. 30 Wile a candy bar
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25 An optional canera nodule 110 is also nounted to

the chassis noul ding 102, to enabl e i mage capture
through a hole 112 in the rear cover noul ding 106. The
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25 surface. This provides al ow i npedance cl osed
circuit. Alternatively, a small done is forned on the
overlay corresponding to each key 132. Polyester film
is screen printed with carbon paint and used in a
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design. As shown in Fig. 24, fromthe-high |evel point
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Descri ption

Provides interface for

the vari ous MoPEC units,
DI UM BY1HY arbitration
controls DRAM access.
(or great er,

t MPEC actually has no know edge of the

resolution of the printhead to which it

25 Subsystem Unit S .Unit Nane
Acronym DRAM DI U DRAM i nterface unit
DRAM read and wite access for
CPU and the USB bl
bet ween conpeti ng 8?\#[%{12-5&%0 080
DRAM Bgbedded DRAM 128 kbytes
i mpl ement ati on) of

dependlng uponi

e Myt A JATL A PCT AGRERLPUI080 0 34
Su syst em rkch Unit Name Descri ption Acr onym CPU CPU
Cemtral Prddé¥8"hg Unit CPU far system configuration
andlCPéont r dI CPUMMU- MerrmiPypevizaBitierent COARE syfepirfigmipads s
tofcertain|menory address areas in @Rgluser node RDU
Reql -time Debit Unipenmb@fidedeh @ @8 1 D ein@dE@dk ka0 Renidfy address
the conterts of nost of the CPU adgr.es8$80LE mode
regi sters ifjn MoPEC, in addition

- psfudo- r egil STB s | Bz Db HES T M Ggfﬁ%’imﬁﬁ the-phspyepion of the
on{ai ns watichdog and general syst enrorttgpEpt of p@EUjaggssable
Speed Serigl Interface Low | evel condistad ih MpPEE,Gx addition to some
inferfacing with QA chi ps GPIO Genef,sa.ldo_gg&m&eﬂmas
Ceperal 10 troll er M th built- Ehmg%&g &g%grglymm
un|t, LED pul'se uni san de- glltc ciroul b ROM™
Bopt ROM 16l CByt es of System Boot RBM code ICU
| nf errupt 810l | &pw Igprd Perictinreicnl  PLeveydeonpelierdr infgpieing with
coptroller§fwith configurable priorRayhipsand maski ng.

GPIO General Purpose I0s General IO controller, with built-in
motor control unit, LED pulse units and
de-glitch circuitry '

ROM Booit ROM 16 KBytes of System Boot ROM code

ICU Interrupt Controller Unit General Purpose interrupt controller with

’ ~ configurable priority, and masking.

CPR Clock, Power and Reset block  Ceniral Unit for controlling and
generaﬁng the system clocks and reséts
and powerdown mechanisms

PSS Power Save Storage Storage retained while System is
powered down
USB Universal Serial Bus Device USB device controller for interfacing
with the host USB. '
Subsystem Unit Unit Name Description
’ Acronym
Print Engine | PCU PEP controller Provides external CPU with the means to
Pipeline read and write PEP Unit registers, and read
(PEFP) and write DRAM in single 32-_bit chunks,
CDU Contone Decoder Unit Expands JPEG compressed contone layer
‘ and writes decomapressed contone to DRAM
CFU Contone FIFQ Unit Provides line buffering between CDU and
HCU
LBD Lossless Bi-level Decoder

Expands compressed bi-level layer.




CPR C ock, Power and Reset block Central Unit for
controlling and generating the system cl ocks and
resets and powerdown nechani sms PSS Power Save
Storage Storage retained while systemis powered down
USB Uni versal Serial Bus Device USB device controller
for interfacing wth the host USB. Subsyste '
Uni " NEPRE B cri ption Acronym Print Engine g&ﬂﬂﬁggmmoso
controller Provides external 3£PU with the neans to °
Pi peline read and wite PEP Unit registers, and read
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tq the printhead and for providi ng, |8 test interface to printhead

syinchroni zpti on between nmultiple M . .
. such as temperature monitoring and Dead

Nozzle Iden_tiﬁcaﬁon.

SOFTWARE DOT GENERATION

5 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 infegrated c_ircuit to be
performed by a general purpose processor programmed with suitable software routines. Whilst power
consumption will typicaliy increase to obtain simifar performance with a general purpose processor (due
to the higher overheads associated with having a géneral purpose processor perform highly specialized

10 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 alf of the MoPEC integrated circuit’s ﬁinctionality into
software needs to be made commercially on a case by case basis.

15 '

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 cartridpe has a QA chip 82 that can be
20  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. MCDO5S6US vmtil
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The advant ages of the heater el enment 910 being
suspended rather than being enbedded in any solid 10
material, is discussed below. Figures 40 and 41 show
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226 has not yet entered the print cartridge 148
through the slot 214 in the netal cover 224. The net al
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48 0 As shown in Figs. 53 to 55, the capper remains in
t he uncapped position until the card 226 di sengages
fromthe actuation arns 232. At this point the capper
206 is unlocked and returns to its capped position by
the | eaf spring 230. 5 CAPPER LOCKI NG AND UNLOCKI NG
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49 0 A Netpage printer normally prints the tags which
make up the surface coding on demand, i.e. at the
same tinme as it prints graphic page content. As an
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During the initial phase the output fromthe first
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476, but before the end of the m ddl e phase the
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476mfrgrccpite trailing edge much nore diffi cult If the
Bocon'pact ness of the device is not overly critical, a

ggl ve shaft after the prl nt head can keep the
Spghe on & OBl &?%ﬁt&%w&ﬁt reuﬁtﬁcﬁgpﬁ&gmwse

esy e Is % g etallln
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di $&l.08UhEwR re%@@e (ﬂ?&a@@%ﬂoﬂ; cﬁﬁﬂroﬂﬁtf 1ikRek RS, finkd ook}

Cros ef er e see

do@l ljis meﬂ!n‘t S Jwaﬁwsngmgl\/gb éﬁa{%‘{qﬁ%}&%g&; e (%lﬁ)g’g%% shown
in Fig. 61 has coded data in the formof the clock

t r Bhe kard4@vbe codddeo ablont the ptivtey toldeter3 Brioptn gPmmedsiae ains agetheriy side
pattern438. This coded data can serve a variety of"-
functions and these are descri bed below  However, the
functions |isted bel ow are not exhaustive and the
coded nedia (together with the appropriate nobile

t el ecommuni cati ons device) can inpl ement nany ot her
functions as well. Simlarly,
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necessary for all of these features to be incorporated

into the coded data on the nedia. Any one or nore can
.be conbined to suit the application or applications

for which a particular print nmedium and/or systemis

desi gned. '5 Side -The card can be coded to al

pri ﬁ’?%?‘mﬁt”d *#et er ni ne, prior to commencing pri n?’A{JRﬁS{ODlOSO
whi ch side of the card is faging the printhead, i.e.©°
the front or the back. This allows the printer to

rej %ﬁ%’]tﬁel'bﬁnﬂﬁﬁirhgs ajrc]fadyl blen l:n§1ted dnRSRHd (R dpphadik pri-ﬁhmfec[t)lJ Oftls aliovd the
case 0
C0S G re{ea ol oS Sl S g% pRlch Dl Bl o R i Ly e

ase the tront and .
t he PREFERR dﬁ%ﬁ'}g m&F‘ﬂ“‘é‘f"@?ﬂ“"‘% ?héﬁl‘?épr’l”?e‘g%ipﬂ%'nt s (e.g. to
. protect the graphics pre 10 printed on the back and/or
50 friaGhrl dah Ric@iedtb Hidw Gpeh@intedtdy/defrining) idealigprionto dol@entilg@ritije, if & & an

al S Quibld . 3 S1oRE hdHR r?e#e@ﬁyr,;;m g,.cg?eﬁgﬁg GHAE83 un-authorised
ph of%‘D o Lb% %"ﬂg%d%e th;P% Y& en ?I %%%ﬁx[]g&gt%? m@%ﬁd

be coded to allow the prlnter to determ.ne, prior to
conBeitien ng printing, the orientation of 15 the card
10N Teledd daH? cddel 1 46w §od Prifktritaimetmine Priofio edmmeaisg rhiltig, the absolute
pri pthcad pss{aomw&m%aﬁm &l ﬂh&ﬁe&i &l ditws maﬁrmans,nﬁtﬁmn
| by B SR e ey el
i nskpeyee it Ht he i ncorrect orientation (with respect
to pre-printed graphics on the back). Orientation can
1be T edcslbe Bl thyloviked petérkorageritie, Siopb oBintuciqy priding, ik dbeiwte
1 N0 gt Qfken Plie A idtSdiRio fd YRintRD Wil Mbvks @B bridtel 1O RinQbaphics in
'“fOfF.f?ﬁ“ RSTAP O] QXS M o) GO 9535@033 @ﬁ?&@@g&t}m&am,ﬁm

Net $ag ags or even user mation 0

20 %?Wé‘l"l’?yéjie‘Ff@ngﬂﬁé‘Eﬁeﬁg"ffW'g Elze The card can be coded

to allow the printer to determne, prior to comencing
. 2001 | TH: baFiGan b fb@ed toyaP@y tixfpridtdn @ track, g prififinie, She dolngditgdivel pbsitien of the card

prig fefation o®he %&Qﬁrogthﬂﬁﬂgﬂﬁmzﬂ@&a of@e ¢85 Rkfon B 1 prinfhtad. NIAE Rllows

Spetgl frnllte(lz'tot gntérap%wsnergé t{bﬁl Y %’che%ag{'[hls%gagm%ﬁd by%@érﬁgans, such’

CONVEr S| 0 |ng or ro fic to’the medi a
t y ey oppes g B rding to the
expect ed absor bance of t he card. The card can be coded

23 0 ‘Bib datvanbél@dep Foialiiwaire pinger to d@k, Guring mieting, the la@re! pbaiion of the card in
co rméﬁﬁﬁb A prithdad) britid Geeral PRq dr @R Gidti Helhtidodb thS prifiBead FTuik {W6ws the

ar
Chocer oM F’gﬂé’iﬁ% l&&%n&&%h@uga 1B o2 e ol 3R i, such o

sl ze 0 anple, a
par?ESP’é\‘i‘ﬁmé Lbr?ﬂ? "fé"’?‘ﬁ“ﬁér ani ¢ card.
30 Prior Prlntlng The card can be coded to allow the

30pr imdskilict 0 determi ne, prior to comencing printing, if
t hernSdofl c@fbe diddGed of ithnd BE oo fchver lmﬂstmﬁ&negd_srﬂla? R |
re Gah , prior to
co%‘%%“ﬁ@?n‘%fs %{eﬁm ng %Fhs&ﬂcﬁ%gg'%%%er 2 th ‘the
"pre-printed side facing the printhead. This prevents
ovdpultFeléranes ng. |t 35 also allows the printer to

35pr epacbding c4n bé soffficidntly fodmhaeniad atigy turprividr iongpirceuititeedythe widingih the
i thRsehcDdrOn RpeliiQMbhaddF B#RdSe contamination or damage. This prevents an expectéd amount

of surface contamination or damage from causing the printer to reject the card or fiom causing the
 printer to produce a sub-standard print.



area on an otherwi se pre-printed side (for exanple,
photo details on the back of a photo, printed onto a
card with pre-printed advertising on the back, but

with a blank area for the photo details). The card can
be coded to allow the printer to detect, prior to
comenci rinting, whether the side MD 2006/
PCTF%l??W%@%bOlOSO 56 0 facing the printhea ﬁéggéammw
al ready been printed on demangd (as opposed to
pre-printed). This allows the printer to reject the

‘car dy lighfok &y broﬁd}&l@ﬁfﬁﬂéﬁbﬁzihﬂ'%atﬁﬁﬂ.ﬁueimﬂmt prifdter bt o @8 k@6 NQ

the Mdp%m aamar%@&y.ﬁgmwad ik GO a@m otail in the

r at er than overprintin aphi cs.
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det epmfieriesssighed dln th Gterpsts iofiwrevityghedlispianaect Mﬁﬁ“ﬂfﬁ btbRep feomoteq t

i55  @ftein diod @fetesor (eetidl If hoss ERdeedalbdupans sbbiRe printer to

rej ect, ideaIIy prior to comrencing printing, an

un- a E card, as the quality of the card wll

t hen be unknown, and the quality of the print cannot

be guaranteed. Positi on 10 The card can be coded to

al | g ittheassigred'vinterpal tawye fofatomplaft foren clagp pfirgypst quedimegtione! metipahgycoding
101 | -BdhénROfpr sfodi@ snald Guadtitids 6f dighaDadg lod phghicl SukfacprO B byitibraly i@érpokaleLerror

Car dogediod t8dofivitPiBa Wihid ke Rigldiliddead. This allows the

printer to print graphics in reglstratlon with the

card This can al so be achieved ot her, neans, such

s By=rrlirarcpding scbrme s deipe] iy spesiatizing % ip 1P Iats deseribgsibelpyy, Baremeters

c a r heludg Ge dpta copasityy e dlogking brbeme.ditd eleysitalpeadsl dndthy levblef rpsmdppese . Kiro
16et exda idiicallp BlioGpeciilied HOAPEEADE dgdiy setiahd. Ng, t he absol ute

| ateral position of the card in relation to the

p ri R%Jg%%oddmﬁ -Iglacmgueé‘ 11 Le rF]a whbsn%pp: %{g&tl %?ctgrng%&agﬁgong)Etgpemogé
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&gﬂ, o Kiglk n.roagh@a;a L Jedbb ﬁlf;lm%ror;tﬁa difficult

Ion Itu spee e ca In reIa lon to

prr fRHe 3”“*ﬂ?§”alloms the_prrnter to print graphics
in registration with the card. This can al so be

2% ¢ hA Biy exbdinyis idalbrpring aass suierciut mag Be diyosed othir ing swfiang by other
trakddsng a noving part in the transport nechanism 25
The card can be coded to allowthe printer to track,

durlng erntln the lateral position of the card in

rels i nt head, or the | ateral speed of the
card in relation to the printhead. This allows the

30pr iTht Selfowlngraliys fumiarigs (piTmESrs Feffuird3qip@iaiiza Kip OThe paratubtert sheld b
C afubHerstddd inShe Gadidxt e GniRQociedpd. €ved by ot her means, such
as by provi ding a snug paper path, and/or by’

det e side edge of the card. 30
In %W#%W%} 1%3&?% fbe di sposed on or in the

card so as to render it substantially i nvisible to an
unai ded pahu@an| aye. THidsegpiigvents the coding from

detractlnn 'Frn“nrint d_ar anhi oc Fa!t Tnlarnnnr\’)

The codi#y can| B8 suffﬁ@ﬁ@ﬁ#%?“ﬁgﬂTt tolerant to alj ow
" 35the printer to acquire and decode the coding in the
presence of an expected anount of surface

contam nation or damage. This. prevents an expected
amount




of surface contam nation or damage from causing the
printer to reject the card or from causing the
printer to produce a sub-standard print WO 2006/ 119535
PCT/ AU2005/ 001080 57 O In light of the broad ranging
functionality that a suitable MPrint printer with
atible cards can provide, several desig
aI?EWhQ?W#@? for the printer, the cards and ?ﬁg&g@g%ﬁ@m
are described in detail in thg Applicant's co-pendirfg
application tenporarily identified by docket no:
NCDQﬁﬁ&ﬁmHg&k@mhﬁ§ﬂ§gkhﬁhmmaugber is aSS|gned In the

interests of brevity, e di sclosure of MCDO56US has
been incarporated 5 herein by cross reference (see

list if-|cr ence nts above LI NEAR
ENCODI ‘Cp%%%ectler E‘ tré asc:%gg,%gwgel nt.er nal mea for.a
tenpl at @ #0r a ckass of Fmbmtngamardlemglmal(o)@ptl cal
encoding 10 schenes f Qragpideni ng small quantities of
di gital {data on{physi . ]
"i ncor por{&eser | drck  con Leeh pisleckschegisioniptertil rpasiE - wor
surface degradatﬁﬂa& A|peat¢dzeul ar- encodi ng schene i S
def i ned "by—spectatzing—the—Kip—tenptate—descrt+bed
bel ow. Paraneters include the data capacity, the

cl ocki ng schene, the physical scale, and the | evel of
5edﬁ%éﬁﬁ@%ﬁbmﬂﬂFﬁmﬁ1@“@%%@@#“1s typical ly al so
speci alized for a partlcular encodi ng schene. A Kip.
“encodi ng—TS desfgned tqbe read vira asi npr e optical
detectorlﬁmmwmg Umanspcﬂkmaﬁm!he encoded nedlun1pas
t he det gotor—The—encodin t[FI ef ore typrecattyTuns
paral | el| "t t he| PFansparf =8 Se? 8% of the rmedium
For exanple, a KR eNcCaqLpd My be read froma print
medi um duting printingj In the 20 preferred

enbodi Mgny.....K p| @i coded Lehgth 8¢ prefinb! MVdls@Lblceads @Bgerat

| east one (and pref er ably. .00 i QdneilBEaBlosih of stk ©

| ongi tuginal edges of the print nedia to be printedl|in
.a nDbiIe"deuhce,mms,de<éhwbﬁumﬁbévet In the preferr
form the—Kip—epecoded r— Htead——tnf+ i
renderi nd= i NVPBi bl e | ST HEABITCRTIIOT ¢ EHR VB LG
Wi th the unaided eye. PBads- Ki p encoding is typically

printedfgntoa [SUrface Ut a
surface-gy othelaﬁnean Mggﬂﬁﬁﬁévpgﬁ%ﬁﬁgg%%&&%%?ERs 30
The follow ng tables surnmarize the paraneters

I et H1R%ling bleSidRGIR chrdk @orkédiiph parkii@rspar amet er s shoul d be
understood in the context of the entire docunent The
foIIOMAngﬂLabL?_sunnaL+zes—LLanLng—paLaneLeLs—_m———

par amet|gf, ikt $ vBRSCr i {ilelcAftich20S bits Length of
bitstrdamdatal — 35 W) 20061119535 PCT/ AL2005100108

58 Thq # ol | oM hiy t abl|eizsefiRprdiSeiones ssmbacki ng
paranet?{s:

—

symbols Size of Reed-Solomon codeword data,

1) syﬁabois Error-correcting capacity of Reed-Solomon code.

Kip ENCODING

A Kip encoding encodes a single bitsiream of data, and includes a number of discrete and independent



paraneter units descripti.on borook { 0, I} Flag

i ndi cating whether the clock is inplicit (0) or

explicit (1). Cclockuynu clock Length of clock

synchroni zation interval required periods before

‘data. 5 The follow ng table sunmari zes physica
paraneters: Paranmeter Units Description bro
Lend¥®20f11¥P%ck period. /rmurk mm Length of %gif U2005/601080
‘preanere mm Length of preanbjye. Equal s or.exceeds ©
decoder's uncertainty in Iongitudinal posi tion of

ST i fers, %&%@”ﬁ 284 8 1O Fitsthohe Kilow WillhrohifRon B
Va I I t t
e %ﬁnra%é‘né«nal{?wncs%% 4 b bk S
r es pledkins ifermptieng alfow bit rpqeent ShepbyifehigerreRisiens t&iﬁfﬁﬁﬂfﬂri god glocked

er r ammeGiizlogicdly-calaipateset er s: Paranmeter Units
Bescription in bits Size of Reed-Sol onobn synbol. k

S.‘/'TRQ' Ronitle ‘?wﬂtcnﬁ 2'9' eéﬁes%mgm&%%ﬂwegm ol tqn%mhﬁléu

rror-correctin g %ﬁp Reed- Sol onon code.
KIPdEN@EBPNEW&%%ﬁS rebdir ™ eHeddes a single bltstream

of data, and includes a nunber of discrete and
i nd ammbeditg_is\dﬁg% %ﬂo]a]sél_ﬁﬂi&ocﬂ@ﬁm@mﬁ Dpled 86 dingnsKn By
1h aY Sdasentiomss thls ldchisehe i liBShxis Poinkshdhbiight. fdwevdd ¥pakiCuBNEiR GicoinpiRy

'l apes fm@%%g@%&oaﬁamt@ YhEhERNI zation and

S|nﬁ1e er i on. e nndu ation and cl ocki ng
| ayer encodes the bits of the frame along with

cl oBi4¥#g i nfornmation to allow bit recovery. The
physi cal |ayer represents the nodul ated and cl ocked

15 aRRip4ShREhsIr b Sreabnbiy, = piRGH k@ B8k #68if, arld 2 AlicOqaiiniAyalleck

er I el £ Glshd 1l ks encodes the bitstreamto all ow
error. correctlon application can choose to use

the error correction layer or inplement its own. AKp -
enCod pia@hblb Gonshe 61 sg ARG celonredd df Brgth e T4 | Thelpreoblie 18 tynsenaieh to allow
he nﬁ@apﬁi@a%onqpstah Eﬁpkip @QOJ&I’ s%ewmem%am@% e. iifTofzQENA Rk thON

2% m@gmsmqoma mng;r%ca& B % d&&égaegwﬁué Pho el de I Ganvte

, a par | P éen
sequence in bits is therefore derived from an application-specific preamble length preamse (see EQ3).

The pilot consists of a unique pattemn that allows the decoder to syncbrohizz with the frame. The pilot
pattern is designed to maximize its binary Hamming distance from arbitrary shifts of itself prefixed by
25  preamble bits. This allows the decoder to utilize a maximum-likelihood decoder to recognize the pilot,

even in the presence of bit errors.

The preamble and pilot together guarantee that any bit sequence the decoder detects before it detects the
pilot is maximally separated from the pilot.

30
The pilot sequence is 1110 1011 0110 0010, Its length Lptor is 16, Tts minimum distancc from .
preamble-prefixed shifts of itselfis 9. It can therefore be recognized reliably in the presence of up to 4

bit errors.

35  Thelength Laaia of the bitstream is kmown a priori by the application and is therefore 2 parameter. It is
not encoded in the frame. The bitstream is encoded most-significant bit first, i.e. lefimost.

Thé CRC (cyclic redundency code) is a CCITT CRC-16 (knowr to those skilled in the art, and so not



be physically represented at any orientation that
suits the application. FRAMM 15 A Kip franme consists
of a preanble, a pilot, the bitstreamdata itself and
a cyclic redundancy check (CRC) word, as illustrated
in Figure 73. The preanble consi sts of a sequence of
zeros of th Lpreanr The preanble is | on
to 3‘(978%’“9(5?52 application to start the Kip dg’ggféﬂﬂ%?umso
somewhere within the preanblg, i.e. it is |ong enough
for the 20 application to know a priori the |ocation
ng(j;eﬁ %%Emu&%%alcgfaﬁoﬁgl ¢ RERANRLSnd AR 1k EGE B d@frmbd1Bne
sequence In |£s I's therefore derived from
an apqzﬁam Ipabeproprusple Cheflingh [T Sefitts CRC k EnTe AR praloggigpee
EQBiuasmff B 1@t @bt CRBSirdGd S paified avith biaio bt @uripptaludition of thea(IRC to

al | 9&@1 gmﬂ%&g&ﬁﬁ#&fsﬁa@qﬂ;ﬁmﬁmﬁmmﬁ@ shkanme. The

Eb tern1s designed to maxim ze its binary
Hamm ng dlstance fromarbitrary shifts of itself .
pr elicjkagh ofgfrapsinpisésanbl e bits. This all ows the decoder
to Ek|%ﬂ£ & Avgex b EdokBFdrd1o0od decoder to recogni ze
t he pllot even |p thmﬁng§enge of bit errors. The
preanbl e andmﬁ?lof t oget her -guarantee that any bit
sequence t he decoder detects before it detects the
19i | Mbdulation n €lodkdat | y separated fromthe pilot. 30 The
pi | mexeemm@eamm thk 1k bk ©4ukd tb Bro@BelBequehde SF abseruvtrhekks dnPPrpaces.
arb Jeli T bl i), Gl 2)RAGGerf rOom  preanbl e- prefi xed
shl?%s of |t§gl IS dg&lt g%n therefore be recognlzed
reliably in the presence of up to 4 bit erro
TheTHe Eigheting ~Bpoat ok s it skt i °"P¢‘°‘ﬂy °'°3§‘°%§‘=
19 heencogind ihclides » vt plolk feguends encadfdip reraliel vk thg freees dlusjrqted indFig. 74
Not The tis iR ankefre hbindodea fisig » chiventioal i-fig@ M zbre (RA:0@dLE. A zero

- MOSi5 éépQElht&i' b Adpkce, Rlats ofeio & Rpresbnt@ bydefit most. The CRC
(cyclic redundancy code) is a CCTT CRC 16 (knomn to

those skilled in the art, and so not 9
P TRAUZD] Gt =gt orolseu P R T Pt il P B s

2Q al gkt the orter padit inite Smee By fraperodespipbltaRer %spﬂtlﬁé ©. the bitrate
decotlesnt B milethesmineddid. t he bitstream has been
corrupted. The length LcRC of the CRCis 16. The CRC
is cafculated on the bigstreamfromleft to r‘ght.
TheTpslecksaretrpieor dorierees vt T PEPBlpTa 8f fy draigpliow he decoder
cal Githal by feo ﬁmn%&%mkmtﬁesm&mwﬁ ager

4‘“'4@" ol afpllivkd oy ENERE Al Ao N ROBAER N T

rame in bits 1s; (EQ 1)
Lframe = Lpreanbre + Lptror + Ldara+ LCRC (EQ 2)
Lf Sémetheendogimedsorplitity cleckpdinaermepponding degpsier icerparatsmangfional optical
O Galdr Bgnstdecldck. p encodi ng nodul ates the frane bit
sequence to produce a sequence of abstract marks and

OS P %en th Ter}%%%cﬁ%c?ocﬁi §1e 'blé 3%3@93@:&%%& usw a m&es@%ls cal

| .
ay e"?"{ﬂgt A zem0 BlekqeqﬁfaenwWéwcefw?Ep “F?S’:R?Fe“? gong| t repéesetnﬁed by mark -5pace

C | redeitiad, with path transitions defined lefi-to-right. The Manchester phase encoding allows the
decoder to extract the clock signal from the modulated frame.

35  In this case the preamble is extended by Cotockeyns bits 1o aliow the decoder to acquire clock
synchronization before searching for the pilot.



15 encodi ng includes a separate clock sequence encoded
in-parallel with the franme, as illustrated in Fig. 74.

" The bits of the frame are then encoded using a
conventional non-return-to-zero (NRZ) encoding. A zero
bit is represented by a space, and a one bit is
represented by a mark. The clock itself consjsts of a
seq¥@it¥1BF%al t er nati ng narks and spaces. Th%ﬁ%ﬁﬁﬁ%@qm“
of a clock mark is 20 aligngd with the center of a °
bit in the frame. The frame encodes two bits per clock

pe”‘-\s@.glmgfhe ﬁm&ﬁi&g Bt B bit Qisith $T@he ExpRARclbcEed EnbddB s bdethe bit
rat‘%nsg}of%eigg%}gg_&mkedm?dmgl ock starts a nunber of clock

ae’ b e the start of the frame to
allom1the decoder to acquire clock synchroni zation
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- Slepanasge G ithldades Fatcbbgifuditt dr adity 0 igficitcheinRlplivrsiodinbhps
. t hepAeeRdehat it i deqhits £ SEIE %ﬁc@lrsﬁls@ | whif @i vISdRBEbduires two optical
par amet er. When the encoding is explicitly clocked,
the correspondlng ‘decoder incorporates an addltlona
optical sensor to sense the clock 30 Wien the frame
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|S(ﬂHpF@§EntédM%y frer’ sﬁﬁ%e transition, with both
transitions defined left-to-right The Nhnchester phase

enaadidatkeettiiGiot he decoder to extract the clock
'signal fromthe nodul ated frame. 35 In thls case the

re le is exten yne blt |.0 he
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s e dargitdingtppns fie flwe cpsiing ditection)yryl 9 BBl rH 53 5
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enggghggmiéb&ﬂy ce the bit density of the
implicitly-clocked encodi ng. The choice between

explicit and inmplicit clocking depends on the
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25sensors. The paraneter be ock indicates whether the
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be able to cope with a certain anmpunt of jitter and
drift. Jitter and drift may .al so be introduced by the
transport mechanismin a reader. The anount of jitter
and drift supported by a decoder is decoder specific.
25 A suitable clock period depends on the
characteristics of the nedium and the markin
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The length of the preamble sequence in bits is derived from a parameter which specifies the lepgth of
35  the preamble:
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elock

(EQ 8)



25 (EQ 6) whack - Wnnlrack +wntrreg +lnrlp tan a The
maxi mum | ateral m sregistration and rotati on depend on
the characteristics of the medium and the narking
mechanism as well as on the characteristics of the
reader. They are therefore application- speci fic

par 30 The width of a strip is:
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2006/ 119535 PCT/ AU2005/ 001080 63 o ERROR CORRECTI ON
5T .B en di ng optionally includes error
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decoder to correct bitstieamdata corrupted by .
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dif™error correction may potentially be skipped. If
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25 The length of a Reed-Solomon codeword in bits is:

(EQ 9) caa’cward (2t + k) ®m
The number of Reed-Solomon codewords is:
= (La‘ala + I’CRC) -1 +1
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The length of the redundancy data is:

EQ 1) Lecc T sx(2rxm)
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The length of an extended frame in bits is:



The I ength of the redundancy data is: (EQL1)
LECC=sx(2txm 35 The |l ength of an extended frane in
bits is: W 2006/ 119535 PCTI AU20051001080 64 (EQ
12) L'errcadrdjranme = Llane +L' ECC REED- SOLOMON CODI NG

m5 A 2 -ary Reed-Sol onon code (" k) is characterized
by its gl size m(in bits), codeword siz %{

synﬁ‘;&@%?hn;g d data size k (in synbols), v\,herg(:"{bzlllz2 s;1&@)980
n=2m_ 1 10 The error-corregting capacity of the o

code is t synbols, where: (EQ 14) L 2 To ninimize the
. redundancy, ,oves head ;of a given error-correcting

edfFame

. (:apa\%ﬁ1 ’y, the nurber of redundancy 15 synbols n-k is
chosen to be even, i.e. so that (EQ 15)2t=n-k
Reed- Sol onon codes are well known and understood in
t he ramtsofond@bac St or age, and so are not described. in
greatzmdet ail here. (22 Data synbol s dr and redundancy
y o] @ Ryed-Slomopgade Gtbis sherctorizadieyiiaimiior sirer™| (bits), bodewoid gt
ac C @k iy, dn@databiS: * RAMRLI Qfpert: NI 1 cOr respbndi ng
pol ynom.al _,terns, as illustrated in Fig. 78. Note-that
dat &op 'S aré indexed in the opposite direction, i.e.
fromright to left. 25 The data capacity of a given

code may be reduced by puncturing the code, i.e. by
cally, renoving a subset of data synbols.

1@Iystqermt_i .
sSPRG"E PR B [T 5Pl 8%ed as erasures during
decodi ng= [2R| this case: (EQ 16) n = k+2t<2m1 30
LonEew co &s4and codes with greater error-corr.ecting
capacities are conputationally nore expensive to
decode than shorter codes or codes with snmaller

er I'hkne W LhbhAL Ll b 4 ) gat.ian
constrajnis lim { &%ﬁ%&lg%%% %’??’%35 c%fga?ﬁ”ety’%%n A e
1y egtmtrled diatberertaprarantiy sefeseeds the capacity of the
chq&ag 2tode* nmultipl e codewords can be used to encode
the data. To maxim ze the codewords' resilience to

bukst s8hI he . codewor.d re interl eaved, 35 To
P T ot PR et i Bl g b rone
bi *HPEHTE encoded contiguously and in order within

20Wwp 2006/ 119535 PCT/ AU2005/ 001080
_ d, ) '
Data symbols “/ and redundancy symbols "7 of the code are indexed from left to right according to the
power of their corresponding polynomial terms, as .iilustrated in Fig. 78, Note that data bits are indexed
in the opposite direction, ie. from right to left.

25  The data capacity of a given code may be reduced by puncturing the code, i.e. by systematically.
removing & subset of data symbols. Missing symbols can then be treated as erasures during decoding. In
this case: '

EQig 7 = kF2r<2"1

30  Longer codes and codes with greater error-correcting capacities are compuiationally more expensive to
+ decode than shorter codes or codes with smaller emor-correcting capacifies. Where application
constraints Himit the complexity of the code and the required data capacity exceeds the capacity of the
chosen code, multiple codewords can be used to encods the data. To maximize the codewords’
resilience to burst errors, the codewords are interleaved. -
35 '
To raximize the atility of the Kip encoding, the bifstream is encoded contiguously and in order within



0 65 the frame. To reconcile the requirenent for
interleaving and the requirenent for contiguity and
order, the bitst eamis de-interleaved for the

pur pose of conputing the Reed- Sol onon redundancy dat a,
and is then re-interl eaved before being encoded in

the frame. This maintains the order and contj

t heWOFMOEE%¥Bam and produces a separate cont %%‘%I}dés{%mmo
bl ock of interleaved redundagey data which is pl aced”

at 5 the end of the extended frame. The Kip
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i ndi.cat he coefficients of the orintive . Belynon al
Wit P?ﬁg&’P ngﬁ?gﬁﬁgmeggﬁ??$c?gnt on fﬁ%tleft. Thus
the primtive polynomal for m= 4 is: (EQL7) P(x) =

x4+x+1 15 Ki p Reed}; Sol onon codes have the foll ow ng
gener at or| BBPYWEM & Simitice poyntiiat) | (X+a) (x+a2) . .. (x+a2t)
_|Ij(x+a)] ¥EQ 18) WO 2006/ 119535} PCT/ AU2005/ 001080 66
For the purposes—ofi] gcuicaving the source data D is
partitio ed into a s@ uence of ‘m-bit synbols and
‘ 4 | 10011

5 100101

6 1600011

7 10000011

8 101110001

5 1000010001

10 10000001001

11 . 100000000101

12 1000001010011

13 . 10000000011011

14 ' 100000001010011

10 , _
The entries in the table indicate the coefiicients of the primitive polynomial with the kighest-order

coefficient on the left. Thus the primitive polynomial'for # = 4 st
(EQ17) px) = Aex+1

15 .
Kip Reed-Solomon codes have the following generator polynomials:

2r
g0) = (st e+ od).(x+a) = [ [G+a)
. {EQ18) F=1



padded on the right with zero bits to yield a sequence
of u synbols, consisting of an integer nmultiples of k
synbols, where s is the nunber of codewords: 5 (EQ 19)
us x k (EO D = {D0,...,D'_r} 10 Each synbol in

thi's sequence is then mapped to a corresponding (t m
synbol dv.' of an interleaved codeword u': QEéﬁégsg&mm
"= DMOROPIAIRSIFS The resultant interl eaved data®s i}

are illustrated i.n Figure 794 Note that this is an im
situ mapping of  the source data to codewords, not a
re-arrangenent of the source data. The synbols of each
codeword are de-interleavedprior to encoding,the
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I e- Ldc@lol dR AR HitnlzQo 10 o Peili NEquénGLbe S ARTY coldtls@iE kfan ifth@r multiple *
resul.tant interleaved 20 redundancy synbols are

i |1 efStpdeie b ihepumtsr BepdeworgsENERAL NETPAGE DESCRI PTI ON
Net page»i=nt=éractivity can be used to provide printed
user interfaces to various phone functions and 25
applica Lpﬁ§t"§yc@ as enabling particul ar operationa
nmod€’2bf t he nobiT e tel ecormuni cations device or
interacting with a calculator application, as well as
provi di ng general "keypad", "keyboard" and "tablet"

i nput. tq the nobile tel ecomunicati das._ dewvi.ce, .

T L S e e R
phow&werptit chased separately (as a way of custom zing
phone oggr-abj.Qn, simlar to ringtones and thenes) or
priﬁ?%ﬁ on demand where the phone incorporates a
printer. 30 A printed Netpage business card provides a
good exanple of how a variety of functions can be

141s efuptteduljont igaipdvéddechynials are PistrgeH i Figure Wy Ftedlest thij el s nppping of
| oagt siige £ REHor@iSlofrd-SralstileR ok s@fdellaRSs book
di spl aying a Wb page 35 displaying an imge dialing

a contac ugber bri.ngi u nemail. S
For W 2o T O Bt A0 R o e i herihis
| ocesmdespy sympPls arp i ftrriosved inry e spdypiancy Riqels e resufiagt inigrlep¥ed g
2(pr oeintdingrsygiets spiliciradd ndizfe’0. Any of these functions can
be made single-use only. 5 A business card nay be

Pridiied e ddtesiPRiy € tel ecommuni cations device user

for presentation to soneone else, or nmay be printed

froma VWb page relatin% to a business for t@g nobi | e
Netpage interactivity can be used to provide printed user interfaces to various phone functions and

25  applications, such as enabling particular operational modes of the mobile telecommunications device or
interacting with a calculator application, as well as providing general “keypad”, f‘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 & printer.

30 .
A, printed Netpage business card provideé a good example of how a variety of functions can be usefully
combinéd in a single fnterface, including: '
» loading contact details into an address book
¢ displaying a Web page
35 ¢ displaying an image
e dialinga contact number
* bringing up an e-mail, SMS or MMS form



tel econmuni cations device user's own use. It nay also
be pre-printed. 10 As described below, the primry
benefit of incorporating a Netpage pointer or pen in
another device is synergy. A Netpage pointer or pen

i ncorporated in a nobile phone, smartphone or

tel econmuni cations- enabl ed PDA, for exanple I

t he W858 act as both a Net page poi nter 55@“%@3@01”0
relay between the pointer angy the nobil e .phone
networ k and hence a Net page server. \Wen the pointer

i s used fQing wﬁoﬁm%owa@mag%ge the target
appl i catl on. of the iInt era %ﬁl on can display information

on the pﬁ%"ﬁt?gi%"“lﬂ“’é‘ﬁfsg‘if‘ initiate further
interaction with the user via the phone touchscreen.
The Appif ptsefinciias aaig tmad¢Siggle-barnl.y confi gured so that its
snib" is in a corner of the phone body, allow ng the
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tagge ace one can incorporate, r ki ng
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exaﬁb‘?h%‘m“’fﬁ’é"aﬁﬁﬁﬁe W¥EYi ce senses a tag using an area
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20lat RopaipinGhcioRiigieat via a nobil e tel ecommuni cations
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docunent is printed by a suitable printer, using the
page description and the tag map. Each tag is
represented by a pattern which contains two kinds of

el ements. The first kind of element is a 10 target:
Targets allow a tag to be located in an imge of a
coded surface, and allow the perspective dis i

of WRSMAHSBo be inferred. The second kind oFé‘g‘Fﬁe"’“%?“’s"
is a nacrodot. Each macrodot sgncodes the value of &
bit by its presence or absence. The pattern is
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10 synbol. The orientation of a particul ar synbol
within the tag 1400 is indicated by the orientation of
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Codewords are encoded using a punctured 2"-ary (8,5)
Reed- Sol onon code. A 2-ary (8,5) Reed- Sol onon code
encodes 20 data bits (i.e. five 4-bit synbols) and 12
redundancy bits i.e. three 4-bit 15 synbols) in each
codeword. Its error-detecting capacity is three

synbols. Its error-correcting capacity is Qﬁﬁﬁﬁﬁ@%ws“

Mor WO 288183t i on about Reed- Sol onon encodi ng

‘Net page context is provided i;p USSN 10/ 815, 647 )
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In the event that the nobile device includes a printer
4, an optional printing server 796 is provided. The
printing server 796 runs on the nobile phone 1 and
accepts printing requests fromrenote applications 15
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advant age that the inmage can be captured as the card
enters the paper path, before it engages the 15
transport mechani sm and even before the printer
controller is activated, if necessary. A Netpage tag
sensor capable of reading tags as the nedia enters or
passes through the nedia feed path is descr '

det ®¥O120041%Ke Net page C i cker sub-section be ﬂ{zbdgmowso-
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If lateral and | ongitudinal registration and notion
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ot her than via the nedia coding, then any
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i nks Ganynede 4. with Callisto 6, and a serial
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Features
¢+ Sensor afray
;'25 o $-bit digitisation of the sensor array output
-« Ddigital iinage output to Callisto
o Clock multiplying PLL

As shown in Figure 94, Ganymede 1604 comprises a éensor array 1612, an ADC block 1614, a control
30  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.
35
. CALLISTO

Callisto is an image processor 1625 designed to interface directly to 2 monochrome image sensor viaa
parallel datz interface, optionally perform some image processing and pass captured images to an



Confi gurabl e i mage sensor timng interface

Configurabl e i mage sensor size 15 Configurable inage
sensor wi ndow . Power managenent auto sl eep and.
wakeup nodes External serial interface for inmage

out put and devi ce managenent . External register
interface for regi ster managenent on exter nahﬁ '
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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 info the frame store af a rate to
satisfy image sensor read-out requirements. Once in the frame store, data can be read out and '
" 35 transmitted over the serial interface at whatever rate is required by the device at the other end of that

interface.

Callisto cati optionally perform some image processing on the image stored in its frame store, as



10 Sub-sanpling, |ocal dynam c range expansion and
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Q. A mobile phone according to claim 1 further comprising a drive shaft for feeding the media past

the printhead.
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(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.
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16. A mobile phone according to claim 1 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.

17. A mobile phone according to claim 1 wherein the drive assembly has a drive shaft with a media

engagement surface for feeding a media substrate along a feed path; and,

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

engagement surface.

18. A mobile phone according tc; claim 1 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.

19. A mobile device according to claim 1 wherein the printhead comprises:
an array of nozzles for ejecting ink;

print data circuitry for providing the nozzles with print data; and,

1

a photosensor for optically receiving the print data from a beacon operated by a print engine controller.

20. A mobile phone according to claim 1 further comprising:
“adrive shaft for feeding the sheet of media substrate past the printhead and a drive syster to rotate the

drive shaft; wherein,
the drive system rotates the drive roller by friction.



