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Further, it would be highly convenient if such a camera picture image production system was able to create
automatic customised postcards which, on a first surface contained the image captured by the camera device and, on
a second surface, contains pre-paid postage marks and address details.

Recently, it has become more and more popular in respect of photographic reproduction techniques to

produce longer and longer "panoramic” views of a image. These images can be produced on photographic paper or
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|Sg| Sﬁgkgegagr Ioﬂxﬁhl rugt (%@tg?t}l\ﬁ%%?'gsecgn é’t\:ﬁdngeln ugaf fo r;[\VﬁrZi aC rle&efesgatanﬁ_%rdu%lérrltg'rn\évﬁéegr}ti:é\'rg %g]fc h
bei ng subbetcarntrasamny the | engt h of the print head structure. Further, the
second rmovabl g, AEdahe wath @ﬁﬁﬂerasg@ct Eile phddépe mttto%ﬁerpt tohﬂ‘edtarctnttta stmdmmpnsmg
structure. The solenoid can be activated t nove tfgue second afm cl osel

adj acent ¥HBagF S deyjcprfafsentingzanfinaesita nr@eelng G‘Fa"&f?F Prepeesing ity el imege e singme
retai ned sfpiyl idans gadvided fon@e Sbrfd OF ¥ rol GF fmeMbdid Bethé printihg limagéd § Pag@ wRIBGHIRChead
substantially | ower |evel of current. The present invention has particul ar
application in a hand hel d cSUBSTATUE/$HEET (Rule 26) (RO/AU)




In accordance with a further aspect of the present invention, there is
provided a portable canera system conprising an inmage sensor device for
sensi ng an a processing neans for processing the sensed i

print &f(g&a‘ﬁgsdl y neans provided for the storage of pri XFTMP’QOSIQ% aroll
form a print head for printing the sensed imge on print nedia stored
internally to the canera system and a Cutter mechanismfor cutti ng the

pri nt ed meksing indlugipgryaigt head Grypriting theserted i panos prineiedisstora sl imbe prahpeds sepivt he
pri nt ed yR&R$EMdilidNRYLsericd Gﬂnl@schﬂﬁrﬂﬁ@%r it besaga@flink Rr bty Me pRWBSAE a BT

SHEET (Rul e 26) 04551 PCT/ AU98/ 00549 -8 scre adapted to
be dri vé’H“‘t"H'é’S r"é";FQ'E'ﬁ‘:‘??f‘“ %D%R‘p"ﬂ‘”ﬁ"t"é’& PEIRTSEIA PR, B1EANS P e RisF M‘%‘Pﬂl""ﬁ‘d‘?"?ﬁlgng a
cut ti ng flrlpacitngfti@papecast triving the paperipast the priveldtada | nt o separate sheets; The
cutting bl ad G t ahl dge
and the coggiapar e S Al AL SR Ex SA5Phe B L18: o IBLARRER PUYRRC D2

sur f ace meHierTaepringieters dreesnapditten tg@mane(ar&yﬁemaw@é@e pring eoljes pan e mptmé pred first clyappés

travers aumcmo vvm tﬁé@ﬁmg@ﬁfﬂd@é a@mg, hddBed BADR Gk otth@pnntrrumsednoﬁemd dbthRRR
results int Tggerrent of the lever arm wth é(?ed wheel r|nt
t

i ndi cat d’n‘a““s"djeﬁge Bt RitErol'h &2 06 g Refeeen thyothep o, 068?8 ‘eféﬁi‘dt“ﬁé’ﬂ frysnap
mai nt ai Miedo Geltia@Rt i ndi cation of the number of images printed out on the
print media. The r Y i :

Do o (CERRSiE SR BSOS, AP SRS S Sl

of a racheamnagasedsopdevice ﬁteednam @nm@snda provessingmeans Br pogsssing ithqemﬁe@aga & priokingslhiose

portion {5 méﬁ%@l%%}ﬁy Siptidd mtemgtoca%ngtq{éadv‘@%k hdad l"opbnﬂtlﬁ‘gdlh@éiﬂs% imagd'on the print
accordance wth a her aspect of present invention, there is

provi ded"§dit stgrigd i"ﬁf“élar“é‘f‘ee‘am&'i‘ ?y&‘il‘i‘ # Pt’%‘é”“ﬁbﬁ?i’&%’“‘&’&%ﬁ“f%?ﬂ@ PRt H’faiiréher?@é‘ﬁé“dabl e
t 0 pr odukEpraessiag néhd; endpeili@ide m&mk@msmgraeﬂetwem;ae praf theitais@pply hrid ndahiedpiar Headonal
to an u r stomgavaluefor t he i nput signal
for i nplﬂlp d%pt tcgcu?th%;fnntmedla%?osn%tsoPa r%et%"mmeJ Ze o ng the steps of testing
the ti m ng ndamsr, airftf@arbln the dudlping guechiapism gf detdshablenfrapyg thatcamerz isyswi Thet gyiléotine

devi ce t,Q AlGakG oM 03 Suabhed wﬂre%mt melii gnmgmsm a%m%td%ch%?el ﬁaﬁa tﬁe%mér@s?&é?xl WiGnd ;J?ﬁt
tlnlng means so as to pro uce a cl oc out ut u sSe aV|ng perlod wthin a

pr edet erMiditaeprl ggene Thegpdlotne gieghanis ap b"ri%(’l“"‘?f’é’ﬁ aB'ém’ﬂt"P“I belowthe it bfdd er ni ne a
pul se | engt h Mnatdarcmm thh & Qurtiléri a\s’;ﬁctaiﬂ @ Qrddéht @ivenBidn, aiarelmkroq..ea a iRt md mgapﬂsmgpe
devi ce. Y, S st em
and. ¢ ne TIERPI gk FSofek ot e ekt ko B 150

st orage svlaridcot @rmppad seenda phriicsh thaemous e  segenid tmowsablé e latged solestantBliy wifacent the
DESﬁr I pt rg r%lmpind Bgﬁd B(v?rw tﬁ'egﬁmthgh W’uttnélaas&gk &gneﬁlBMneQLtBa{ed {oq}{erg&om&gblm tf]@J |

In the scope present | nvent | on, pre erred forns
i nvent i oRenjrangs S??BW "Efé’“t!fé%”é PTG Wheshin sy Pesitions sha salaneid Bemgyct'vmdttwav%fhé maysakke ¢ o
t he accomammbuagwﬁgr oM tﬂgﬁnrt’ada oWﬂé ﬁﬂi}u healﬂs@ctmh siflididdSto laBdwel“papes brdBim’f 1o ®B inserted
per spectjve v ssenb ﬁyef erred enbodi nent; Fig.

2 il ust‘?"gfeé'b‘l‘e m%’ﬁ’&“ﬂ“%’?dd‘é P"%‘P%“Bé"“ﬁ‘“i? e \A}““gp"gf"‘{‘ % pl oded, of the
preferred enbbrefemtdnite mefbgnes 3re iresiliently |cojlepsrbbrasmctm sugfaog joEthe orﬁnt héad siok@ssThe of
the pref Grriefe P asipiR Mo mEtha@iy OApo§e§ el%to?ﬂeﬁ&np@%fnﬁli?@%ét%@auy ih@‘ﬁéné?ﬁ oft €in Pt’i‘@gs' S
illustrating the insertion of {He el ectric not or's; IS an expl oded
per spect PONGA the RNt Pk STREpIoys ‘ﬁﬂﬁﬁwlt@l‘ﬁkdﬂmg%‘"ﬁ? ef er r ed enbodl ment; Fig. 6
l ﬁ a si ]ge |Oe(r]I $R%Md{cﬁcaﬁ)ﬁncﬁlhb€anae$&@’€a|\ﬂﬂiufg% 0 ckent &eymglwueswmehl ¥ wl?@ﬁdﬂ&fﬂum of

the preferr e t r ve Vie

S enbl ol GPRFFRCH B s s dlooeedhodn RGN T vl ek s Pt et
Fig. 8 ite moorﬂxrplvtbtbe?dn [sebiasqd @gAinstvtie soffack lnthprint heecnstmcrurb Toé soleh@d an dE ativa to
embodi mepte geh :E&nd ?rT chdse a% a&ﬁt tPeeﬁrﬁF&ﬁx%lthV?ﬂr\éﬂ 18 oy et:&eaﬂmé ?JTJR%?! r%zg wifis: E €

platten unit; perspective Vview 0 e asse or m of
t he pl at 9rewnafr*ﬂ5%'y adPngtthqﬁrqtarms*"thhseeevﬁFtthﬂ@aa”pj&wsrﬁeeltqfveemut of the printhead

r ecappi NGndPriedrdivehtitn 8ds piriR@lapipBlicRion edhemaamamaaaev.ce Fig. 12is a Cl ose up
expl oded perspective o lélﬁngreca hs]ngec anismof the preferr

enbodi ment ; FIngecofiance it °;5Ia8’ EHUATYEYEn dlere ip groyi aspﬂ‘bame)?a'&eéar PP ge
of the pmmfpesnmm irgagbokomndevite; forlsenging db4mags; agrocdssiganears fq o the wensed irage) @ pyiror

%{JiBtSrll'? Tiﬁ%ﬁ%ﬁw‘%&{jﬁ%@%@; t?%%?a&%ﬁ%riﬁ%m: a5l t{)rrn{ ggrﬁn ixegd f%pprin%%%mlse%qmjgg rm

on print media stored internally to the camera system; and a cutter mechanism for cutting the printed sensed images

comprising a worm screw extending the length of the printed sensed image; and a worm gear attached to the worm
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WO 99/ 04551 PCT/ AUO8/ 00549 -9 Fig. 15 is a schematic block diagram of one
formof chip |layer of the imge capture and processing chip of the

preferre nt Fig. 16 is an expl oded perspective |j ing the
assenbl yd%@m?}eaggss of the preferred enbodi nent; Fig. 17 il |t§f’3§§%@%§’ front
expl oded perspective view of the assenmbly process of the preferred

enbodi nent; Fig. 18 illustrates a side perspective view of the assenbly
process sefpw ed@dapied o AdYn Bieisaelh phhe printed sgnsed ignage the, wprmegeas dnclydiag HRrgePlagdet i ve
view of chihig regsiameliyinpreaessead, the preferred errbodl ment; Fig. 20 is a

per spective ew illustrating th rtlono n|t in.the
preferred enﬁhd‘i W%?lad% P comprgela wﬁa!’le §ltha‘émg[%s ar} dedlrjlfbeﬁiﬁe a"fi I 8ﬁ°g5efd “fhﬁeecan

el ect ri daie acaipdneet lsdl@forStpheeqdm@hesrurfacet!lerequmidhermm geaF¢ag inclades p lepangmrvew® t he
process t&ftra@eﬁﬁ%mé wEH ggﬂgoﬁrtﬁflﬁﬁtﬁ @ﬂh@dm@cﬂéemyn n%%gtsﬁt&- engagenleﬁt o?-the lever arm

perspective view further illustrating the asse rocess. of e preferred
enbodi metit the cey@etwreﬁitpr' Birindisptonse @f Rpotatthe Frgecevhes! P’Eh‘ﬂé‘&ﬁ‘or‘ré%&h@ “mrnrﬁ"ﬁg current
initial I,_yd.osthoﬁuhhamawsﬁ.Magemﬂegomamth@ﬂﬁtnEulg 2 there is illustrated

per spective nstructe n accordance W t
the preferre %gafaﬁgjﬁ{mr corr{pHselz_l pawl mlec%arhsm whxc‘ﬁ in erqfcts wntl% t(ge co S Othr Soﬁ%d ¥Vh6€| rmt

and Fi g.indkashawha prma obaciche |adepq3emg@mm ol lbrq &ver aFﬁheanCIawBipsaa Iﬂemhlﬁctqmesfora

paper or g%ﬁtlvﬁthth'eL&%dd%&@ﬁrmgnm{oph can include sinplified instructions 3
for the o% ration of the canera system 1. The canmera system| includes a

first "take" i RudrdAeR whh Wik akp'ict deaas esss.edwmorc pre Usrpf?ovﬁi&i inrmg,egratwerc@atpﬁeur ed

i mage is output via output s co can

bt 2 ne BT BHPERSI R ks daumatl FAELY Sy bR PPERTP G g1 £
light 5 m;sn dignhl serag@inendls for stbking mluefoa:h&y;s:t mmmadrmputmtbwrd@ndaMea rokstod Eomprrigng
finder t a
syst em 1 he stegsaqges{ ﬁgﬁﬁ(}rtﬁrgngg?ea ftérgﬁ n%@o? og@g(nle?rggd cn'guﬁtﬁat g a t?oedlgtl- %}e%%mh
camer a styrsmgewmeteee{see‘sr respaling thiiéminegREansAo gri¢ predyce @%ﬁk PUrRYS rule baving 4 epriod)githings
provi dedydd@ernihed ek e the nunber of remaining prints. A refund schene at

the point of TRyEIERAS GenbicariestiiBEtold@erRRe & PRe iR RRH whidh 1o arh@arl'&ﬁlhwrrbfﬂfmlu_ﬁted

canera systens for Turning now to Fi t he assenbl t he
caer a S CUEMPE e S Ree AT kP P e s S IR s P

pl asti c theleekibg signal fiap thel daticpand the stéxagsariesns ofmpp@peftasiphanoly ciraitogthede?iB, 29

utilize r snap fitted into corresponding frame holes eg.
26, 27. dﬂ/&&éﬁ%?ﬁ&fh&@?m%é the chassis 12 includes a series of nutuall
opposed pr ong¥tvgstandige a"lﬂfth‘?f frrmes Witich #tay fall withinthgspape offthetpresant ipventiop,peeferresf forms o

el ectri cod¥eRton whifhow bedeschib@, BAE bifekdmplRBAIR wdh referenct fo thedBcohBan§ing armlgymﬁhamdar d

wi th the not or per e an i nc ude £o ed end
portion 19, fﬁ'FS"G‘F f\ffadﬁ§°'5p°§58?°f%V'cgfpg%ﬁﬁﬁmé\g‘fﬁa’gm the;ppe gtggear
wells is provH:g:ledlus’trem a@ecrkmdo;bekspmgrealep@pﬂyexolqdeﬂealfthermfhanmsmdmrd a second set

is provided f J d e ch fth fgﬁg ning next to Figs. 5
to 7, there .@g?ﬁqﬁgt"?aéé étg&kn ccsag%oslﬁ) tygﬁe a%bsogﬁ 3’3 utilized in the
camer a syst erfig. 4 Sjagide wrspectivg ¥iey afthechassitiiswatingdpn insertion 95 the SesEieMows: view, Fig. 6

illustrates &ihaghn &%@ME&@%V&&wea.rashpﬁygech%lsinlokMe,;rsfa%e@anb%dmmont assenbl ed
view. The ink_su ridge

as car
Ao Wi o ot A st fEREaNe pEE SR e RSP RN AT ST Bt S fih oot
pi ctures on degenda fréheenspekive uiewlof the assénbied gam 42 tie rinkl wptdsmechanBinche thal patdrad UM
strip 43 vml%guls provided as a shear strip to assist in cutting inmages
froma paper roll. A dial nmechanism44 is provided for indicating the
nunber of pr‘i‘lmﬂeﬁaheqblodedquwec“d‘?‘éFhen’e@hamoémmﬁerreéelBW&hplem;f| tted through a

corr espondi ngplgrmslaraﬁe;mf,écm@ro,eaéftspase.ﬁmsdqorl@.%f&sﬁﬁde,yunﬁtot atable. As shown in
Fig. 6, the print head inc|udes flexible PCB strip 47 which interconnects

with the prinfeRgiggso aePﬁ’dpeﬁPVB\’/'F‘H‘eféhei“ﬁ?mb&eﬂrff’t"FBqthe(?l’a“‘fnh‘é“pr| nt head The
i nt erconnect i B |behme|ndeﬂ peespéeli@aniBEBie piittiepd r&ﬂ;ﬁbu@hcthﬁiﬂ@ﬁof&ﬁpﬁﬁﬂfedambdmpmi nt
head chip canFlbe2

aspherical |len ?aseér?xﬁﬁ&dgg%écgd nd| g’ﬁ'@l(é;ll;%ﬁusg{t f%e@g?smeégrlmm ded

PCT/ AU98/ 0054Be. 13 &@1 ghlpcmi B@specHyecpf think fuspl:a¢a§migp<pfdmpt¢é=ded‘embommmg| ng an i mage
onto the surfpaeqsqfa ddey PRARASRAOL g&'ﬂb&qf,’&@&[{@ﬂg{? priloRESH iR Gnk Whply Haridg i lah Y
(0]6]

53 and a light box nodul e or I's provide or snap fitting over the
cavity 5%s@Pledoriig provide for proper light control. A series of

decoupling capacitors eg. 34 can al so be provided. Further a plug 45 (Fig.

7) is
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provided for re-plugging ink holes after refilling. A series of guide
prongs eg. 55-57 are further provided for guiding the flexible PCB strip
47. The i gk ,y nmechanism 40 interacts with a platten gui des
print nedia ulﬁ{ﬁer a printhead |located int eh ink supply &r#gl(l:.{]gg?/ls'%% Fig. 8
shows an expl oded view of the platten ynit 60, while Figs. 9 and 10 show
assenbl ed views of the platten unit. The platten unit 60 includes a first
pi nch rol | er Fig 15 {#3isehmatis blopkfingrem of eng fqry OBH%P lgyerRe the dpage cappis PadOcEREchp 2!

At t acheehe pieferedeBmidnsi de of the platten base 62 is a cutting mechani sm 63
A R g s S b S R e
pl atten 62. Hhd7 élcstrmdronthnéfddi p@wg:agesie\aofblheosﬁkmlw7prvdqas cfrthe] predrexthadodimeptit t i ng
wheel 68 fas{rg%%%&& aQyde 5@55&maerew@ﬂhe Aeéayp@u&t&me ,Brgeéeb&néah,ma# 67 is a
counter actua whi ch i ncludes a prong 7 prong /1 acts to rotate
the dial mechigrP dkstates aside Fﬁ”@ec“‘t‘}"lﬁ}ﬁﬁﬁh‘ﬂﬁ%m"'ét’rﬂ?eﬁ oﬁhav@‘?rseapmwlmf%e cutting

wheel . As shpgmno Rla@aipedisd Wewi ilMustatigh thénsertién W thel pladen GRGNANr&ERed dnboiatngdes a

count ot nEEALERUR BHartarHE Fa BN P RS SBroTHel rechani sm
44. The cut t Fip§2 itegraesihepmeGSofiaseniblisgthe peeferiedhenchodiment; apd at t en base 62 by neans
of a snap fif %ﬁar;,gg;@ota@aﬁmm@&.uuzmg}ms@m;E,rsaass%&h Vﬁ&énle@'%ommk nt er nal
recappi ng msc ani sm 80 for recappl ng the prin en not 1n use. The
recappi ST Embediments sponge portion 81 and is operated via a

sol enoi d coi irursiﬁg ﬁiﬁal[y@mfﬂl’ta@bﬁuﬂ)etofF%l’l afiEE@ RRheRis Milistrbtb@peRpdciive via@s'aa an hdenfblee
preferred enbodlnﬁ vi de ve f ri nt head

| e
P Gt SR MrolePt b e PP SR BB PP AT St R ihoe ek O e
syst em aml Big 2 sigwing @ wac @idd gerspqotive Nteheé.hb cagera ¢ énplpder g papér oaplastinfiingdckqo? whithaad.
Fig. 11 i n a m S a k kgite» F1 O-
1505 1 1l el i R B S Qs Gl AP TR BT YLt
mechani $u#o0d whish is deprrssedtoEaptusg a5 ipage- a"”§ GRPEYRY|IHAEE SEPpY |Vﬁg“ta“ yig 6t @rfwtherd:iopy of5

whi ch  GRAm#ze b be &&ldcmﬁnkbh@t@ﬂesﬂhg"a&ecoﬂ-d'\‘%rlﬁéﬁcbpy’?5un’or$7 HWHENRUEB QYA iIRmidae St
sol en0| arm.76, wh bottom ace of the

stati one %

pattern 11’6%‘(“??’@”“@)‘ %?ﬁ&?vldﬁféqedalél "'e?i' B%eg? n3 ‘ﬁtf"i“ ‘F’?Fe ﬁ@ﬂﬁﬁ?‘?"géﬁe@c?t i veness
of operati onThe'Eheeraasymm Iowidanfocaompdardsember bfexutpmmsnmmmcathe cafiemeend ceases
moveabl Fo Rhx irﬁ?leﬁ 81'(@2{?6 16‘%%%%&% ﬁ&ca@lt&wg&w %& E? tsTr}"%‘efm’d%thﬁe Q ei ng
nmoveabl e an errous naterl al unte e armis a sponge
portion ‘@WPIF@@W@C Ispssiped & bg erersriqnp! feritheirqtury of useyt pameracsysems ormeeyclisg.rip 79 i s of

a general |y ahifiH@hd¥ 16 Fi@S5Sths RSenbdf aasamaa Eysﬁﬁn iPoabed ourdRK inRREHa cﬁeg@ 1BShich &8
surface of he r|nth g i nk SEJPB Krcartrl e 42 &E tg 5{7 as to rovi de
for a sdafP 'f°"t"H’ B LR Sf PPRP SR Falleh 644 Mk lanis ““éaFtS?ﬁPd“ﬁ RS

In the quirmmrgtfrapemuldseg)zﬁzﬂ el astonmer spring units 87, 88 act to
resiliently %gfsﬁm tlﬂ? 46(!}19‘& %3 in gd L Ze%esabqemuﬂxﬁh OR)Eb?ed rf?(ﬂésfegcl% Qlfmtt) Wﬁxcﬂ: Ek

supply unit esired to operate t , upon the
i nserti orePesd fifsed g qries of H@"Q’mf’@ﬁdﬁ d7.cBie Flecris motorsl6t 7 ganhe G‘t“eb’dmeﬂﬁrdt“tﬁh @amster Bhe

arm 78t tb@in%m@teﬂ&mt& §pd¥d Melid ¢ Gdpbedieht aohien &)60 o dMvig Zﬁnes ThRarded Alird: St &rel d
agalns en

while the printhead is prin ans of a.s
MReeper oA e POl fe » B byt st o ot Fecom 4 Lerpuie Fafonesiioe PR Ber
current npaemepe significantly less than the actuation current. Subsequently,
after photo ei.ius ia 'ntlij i in cgegps»a‘ m 63
of Fi g5 acra b rlepS PRl Mol W g hembinlo Sk Wk CREVRRLET 02
cl ear t Hig Afllugraigs 2 balqlee’qpbdeéaﬁmew& Yiess figne Hlpsuass 2 @ﬂb@@qbﬂ@rﬂlq“yand Flae’ Huraesiat | s

turned oOfcht RREAbIEVidW) Ihe Gk, suﬁﬁs, heéhaisd 4b neoasearafashrzi&nm LRt caleiiffe £ ATEhQBRAinsS €al
is again resting agajnst printhead ink supply cartridge SUBSTI TUTE

SHEET ( RME Pepd ¢ mmm%ﬁm@mg ?’tﬁﬂ“A‘lﬁ%’Y (%o The iglgsuprly qarridet, 2 incndts 2t hat
t he pr efsgie slediniemioepl4 3venich lsﬂbfo@idediemhéabﬁtn]ﬂo sdsisepi @mﬂg‘lﬂageﬁlﬁc)ﬁpep‘aﬁdrtbﬂ means of
re-capping a n I satd .Sq| &n L YRedevi ce
having a | ongf @%t"t%fqngg\ %@@fofﬂ %aHEegrﬂLe The rgpg?'étsrfféd% mm(efh n¥p"44 BT ses
m ni mal fp%lbnouahﬁcwmwpﬂd@lﬁmmm@mﬂésmiwefreec!puw%h whi | st the devi ce is

operational aghaddH fif eNAY .Jnm, headQfbiides? de;awe B@@Rﬁ;{ 4%&%%0!@“{ @ﬂt{hegm nefai | st
the printhead is printing., Turning next Fig. 13 and
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Fi g. 14 qrind Hagdt chiptc@Sbe diaCTlaevutdrifated Banding (TAIB) Birigs\5 1058. & Ralde® Mplaficat 1B ahd¥pertttppl v
cartridge with the printhead unit in place. The ink supply cartridge 42 is
based around a pagew dth pri n&&gad 102 which conprises a long slither of
silicon having a series of hoPE8SEICHESHEEE Rulesé®dk surface for the supply
of ink to a front surface of the silicon wafer




for subsequent ejection via a mcro electro nechanical system The form of
ej ection can be many different forns such as those set out in the rel evant
provi si ong| t specifications of the attached appendi cul ar,
the ink je 09%(?4?%“ ng system set out in provisional pat en;i’c'srtf‘rebc?% %‘gu on
entitled "An I mage Creation Method and _Apparat us (1J338)" filed

concurrently herewith is, hifghl y suitable. O course, nmany other inkjet

t echnol oﬁrnegﬂ (FigsS)yivgsaproxided ey impainep imagneite thepypecs af the imagerfensprchiv permalyj lpcated o
when con&ididkatity3g ard apiplit Béxedale ormbdd 52 QZ)rofoEtHorfshHﬂ daRpsVetthe da@i] 93 mmrptovfai fof he

i nk suppl e a2 b the s

channer PSies FRLIPeLon s HakRehibd SpRial 5o i s forrd dunied a3 D
descri pt provided for tehéugpmyfﬂehq*eed’teemﬂm Aesertes ofigtidd mongsegUiTed are tfiather arovibedde gaidihpur
printing,PhOREIERISp IO be uti I ised so as to provide full colour picture
output. Hence, the print supply unit 42 includes three ink-supply
reservoirs beThI‘ig“kas"PRJ:}yQFF“?“@%‘é‘P\)’B?’I‘“Sl‘U@I Peattern eyt v hich reuides il tRedipmdey g gprigghead

yel | OW I e o inklsQfply ,ﬁawah.s.@fng B&SRs arnewdm.e%fthspwt@mw.treedvhnmgstq)arn@10 sh& WK
and |nclude corgﬁgﬁondlng Ich assists
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Subsequent |y, cartridge 42 can be readil ée renpved f
refilling by NEghsisd F“‘I"é‘?fg’@%‘ﬁ G prithead ke vaqmdsIRrerionof PR ok sl A i gct'&*ted
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the canera with the exception of prin The
chip 48 jclarg °H’fe©ﬁf‘§}°’e‘c?PP'%'i"?ﬂ‘*é‘Hmé%ﬁ‘@fFﬂ“eP s ﬁibﬁ‘ﬂF%éé“’@ﬂ/Eﬁa?drfB’g‘és @eﬁ%‘?’th"g the
anal 0g t amel7gb thad theGRsOHEF ShiIG hgaithe@hd aghinst HEGRhEH & @HPly BgridddRAM st or age, ROM
and m scel | aneous control functions in a single chip. The chip is estinmated
to be around 32 M2 using a | eSUBSTYTEGGRHELET BlaACROMWEMOS/ DRAM APS process.
The chip size and cost can scal e sonmewhat with Moore's | aw,

D.




but is dom nated by a CMOS active pixel sensor array 201, so scaling is
limted as the sensor pixels approach the diffraction limt. The |ICP 48

i ncl udes /oj‘sggl c, a CMOS i mage sensor, DRAM and anal OPC’F/A[J%MOHS‘Y A
very snal anount of flash nenory or ot her non-vol atile nendry 15 al-so
preferably included for protection aga nst reverse engineering.

Al ternativel the 1CP can readily leldedlntotwo chips: one for the

CMOS i magi nd ?/ cap peyigen th, e Pfﬁ%ﬂeeﬁﬁéqdmﬂwwdﬁef%vew'ﬁ?nﬁgwme@searﬂmof rrHREPIREGSt  Of

this tvginGad fragh the uisausher sdietvat tyfeeiesitegiaving £ R }egtargmirffaﬁe Frtted) &8 pteffed
single ¢

of . pack n
sorm\/\ha"lmbgcg'ﬂ%‘eﬁses m't')"ma{]ﬂ%’wer g 3?:ue8"§'1 etonly Har %%h%lasrgté’%derv et ?prefaﬁodg a?‘]ﬁg‘ﬁ@(@lﬁ’r
filter dngbravcatreonmet @pwlredr\ﬂelstltupheedlepralblllgy contains the foll ow ng
functions: TFHG\FtnExQQ) Figl lé%amqaﬁg %€ hinlROGS eaaao%%erspénaé &%e%kgsﬂﬁally EHREESSOT S

| mage sensor decoders ' | mage sensor row decoders Anal ogue to Digital
Conver sl Figaticjlustraesja glos unsetional xigwepf & Reste@ of de ink supply caridge Wit/ Primadvindndr ess
Cener atguce. iRlifk suppM QFufik ad @rbase&amoh\,s@grewmlpaﬁtheauszahahtc isdd R tidn X1itREOM
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ROM  Fl fasfsbsagpam rejyctlorSm amkqo@ndtrfsmmmcmayswhﬂ elhe ffant of ¢j@t® ciBbenany difftvbtt Gurmdr i ve

transi Sstuc.onr as th(>s§ )set oﬂn%ifeléa !!T’Jt‘pl‘d\jgﬁ(l}al&)ﬁéﬁ spEMc@tfoE@(ﬁ‘ fhe arthbhel apgég?xgul:n g?‘llcuﬁu@@ § eP’O nd

pads The CPU, DRAM |mage sensor, ROM Flash menory I nt er ac”e
JTAG i nmreﬁwga@&méﬁdutmvwa' prient specifigasion eripies r“é&“"@b?@%“’“ MipfbodjamAnpasatis a8 de d
to run QY chadaiyentiPherbwith FihigBly MRS, OFQE\Sdd Hdiny Otfler Rt @dhhmgﬁemmﬁﬂddmhe attached

t f bat t | 1s.. Fi | | ustr at
Che. | crovaen iz Bosnfis® VAR it e By S Kehng g g oy ey
CONSs UNMesrtadgo éhicking Glosarbly tof ak ® sprieapalour khapnéln@dyedtroggh tigbadk Surface VDS printhead
transi S{OQ" E%t Ls\{rgp d&l d@f Plgﬁﬂﬁgmbﬂnknt @xs ass Qlthgtta tlg'& cglour:bruﬁggs\rn%(ce% ’isQ(pl% utll-’.;poe

array can I Vi conventional configurati
pi xel s, so@hig provide full colour picture output. Hence, the print supply unit 42 includes three ink supply reservonrs bemg a

cyan reservoir 104, a magenta reservoir 105 and a yellow reservoir 106. Each of these reservoirs is required to store
ink and includes a corresponding sponge type material 107 - 109 which assists in stabilising ink within the
corresponding ink channel and therefore preventing the ink from sloshing back and forth when the printhead is
utilised in a handheld camera system. The reservoirs 104, 105, 106 are formed through the mating of first exterior
plastic piece 110 mating with a second base piece) 111.

At a first end of the base piece 11 includes a series of air inlet 113 - 115, The air inlet leads to a
corresponding winding channel which is hydrophobically treated so as to act as an ink repelient and therefore repel
any ink that may flow along the air inlet channel. The air inlet channel further takes a convoluted path further
assisting in resisting any ink flow out of the chambers 104 - 106. An adhesive tape portion 117 is provided for sealing
the channels within end portion 118.

At the top end, there is included a series of refill holes for refilling corresponding ink supply chambers 104,
105, 106. A piug 121 is provided for sealing the refill holes.

Turning now to Fig. 14, there is illustrated a close up perspective view, partly in section through the ink
supply cartridge 42 of Fig. 13 when formed as a unit. The ink supply cartridge includes the three colour ink reservoirs
104, 105, 106 which supply ink to different portions of the back surface of printhead 102 which includes a series of
apertures 128 defined therein for carriage of the ink to the front surface.

The ink supply unit includes two guide walls 124, 125 which separate the various ink chambers and are
tapered into an end portion abutting the surface of the printhead 102. The guide walls are further mechanically
supported and regular spaces by a block portions eg. 126 which are placed at regular intervals along the length of the
printhead supply unit. The block portions 126 leaving space at portions close to the back of printhead 102 for the
flow of ink around the back surface thereof.

The printhead supply unit is preferably formed from a multi-part plastic injection mould and the mould

pieces eg. 10, 11 (Fig. 1) snap together around the sponge pieces 107, 109. Subsequently, a syringe type device can
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red pixel, and one blue pixel in each pixel group. There are 750 x 500

pi xel groups in the imaging array. The |atest advances in the field of

i mge sen CIVDS i mge sensing in particular can be i he

Cct ober, %@g‘)?‘ssue of | EEE Transactions on El ectron Devu?f ?Agﬁé}o&“%
particul ar, pages 1689 to 1968. Furt her2 a specific inplementation simlar
to that di scl osed in _the present application is disclosed in Wng et. al,

" CMOS Abt ipspred ipphs iak refill hales and thednkreserpoins fifled yith ipk (yith thg 2ipfloping\gut of the ir ?ﬁﬂ@:wbés
Technol ogy S,ubsECEDIW Jt&%hesnpage pOdi&n iihand pmglznge &fatraY ard SR riftheld teStalirtod dpéretion
active Q é)xbelmes[ %Sti %eengigfg\e m% sgﬁd@a{mlgﬁ%gy exiglaa 1li' lam%veI %r m'llp rQiymeans i@fl er a{r)]g .and

t her ef or easl Wi th
t he t eclnkeupplyyarzidgsi neaf@m@g a Wishing eycif.oud thenturﬂms the hales fqrehle Imsertt0h ef aryfii sgrénige fillest el
si ze scakkhk a?realﬂngtmemschmgr bumte PR R i sté@@tc%ia_%e%b #%canldl. S @l 1 ows a

m ni mum pi xel area of around 3.6 pmx wever, the photosite nust
be subst ant i AMTiE RS EiEt! frehers it ?‘?‘&bﬁ"l%"r‘i‘*’lellaﬁ‘f"t‘ otthe Iimags Gagspyg and|Procssing GiYins¢P)
advant aggeous to have a square phot osite, to maximze the margin over the
dlffracitihol | i A r('i L r&g 4§ % and vertical directions. In this
case, PR3 & gﬁ’ﬁ e LBAEPPIEY™RS 2.5 pmx 2.5 m The photosite can
be a phof bgakaronic finaiaetity ph e catieodeith tohencgpionasdhel rini lead chipy Taechipotd ok ighly

sensor . Iffieh Ydkm Lif RMGihe wo% i€ segafgkﬁlglo@l% d%ﬂal anverédaaanm itk iar%gessﬁnfgm
rect angul ar R@gl on, to allow both the piXxel "and photosite to

squar e. StPHgSs it miscefiggeous qonfrpkfuactions inpHIgle FP- densi ty sI i ghtly, increasing
pi xel si ze. hlﬁyuawaresunfata@tobaﬁaﬁmmuknﬁgaavm ding the diffraction limt is

greater than t density. The transi Iso
have o davs ek e R ARRLORD SaslbooB ol B P i e strisipy Bodiel

t echnol ogyis doﬁ‘masé by nEMES betisnpixchenwagey 201 enscalinglis divwted| 2 the sdnsoo pixds. dbfroavh de on
to a drawp Li&ngih of 0.36 micron. This is to inprove the SUBSTI TUTE SHEET
(Rul e 2631%(C ELS'(DP WO 99/ 04551 PCT/ AU98/ 00549 - -14 transistor matching by
maki ng t he vadke BPi48rescluleys @iRSelogie 3dtMOY ipseeisaser, DRAVaN aaplogosishity: ¥ oy wfallt he
total gameunt mmmerﬂ-dﬂ}eor@(ﬁef AonGahtde heh@ h,alsa@ﬁiferraﬂ? included SRR idRAE K AD BversdBAN
that the transistors use nore area than the mninmum for the technol ogy.
Nor mal | y"™"8f'88nd 8 n2 woul d be required for rectangul ar packing.
Preferably, lttbativdly, tha kP clogrendilyetle ldiyidedintb ovo chipe oferfati®iCyQSriaging laayt ot ck otaerea

for eac I}orme)fgrlain&\g §|%c§u'gﬂr§_1 %)g%%ltj -h'BthF Eo%fsh&iﬁ(l%l be%f Elﬁcaﬁ} d%feém ﬁ]ic m%\’%g

resolution o e |1 rray

X 4, 000 165 aghe cxtga caftf pa*wgm%@mare% is gpmewhapancelipd hfsredvsqéwto%wafern@a tehinng
af f ect s ehBlofmeEasicatisfpd. red in two major ways: - The CMOS fabrication
process nimze dark current Color filters are

houl d_ b tim
require .e%&e&m@aggnghlgnwgﬁﬁ?wd'gtﬁg'&mﬂ%| ng dyed photosensitive polyinides,

resulting in an added process conplexity of three spin coatings, t hr ee
phot ol i t hogr aphi c s*-FiE‘gi—;t—h-v-eﬁd-e«fel-epﬁen-t—steps, and three hardbakes.
There are 15,000 angl 0g Signal processors (JASPs) 205, one for each of the

colums of the sens rlSniEMIXASEQesempI ify tre signal, provide a dark current
reference, sanple apgfatd-—t gret—ane{suppress the fixed pattern noise
(FPN). There are 37%_an I )g Lo gital conVerters 206, one for each four
colums of the sens )#mmﬁeﬁyfcomh'e@eodnlay be |delta-sigma or successive
approxi mation type R Sendrbwitcslest oW cotgm ADC s are used to reduce the
conversion speed required, and the ampunt df anal og signal degradation
i ncurred before the|&nyesssto Pigityd GenyerpienddPEL | digital. This al so elininates
the hot spot (affectiCogmiAp@s dark current)j and the substrate coupled noise
that would occur if_a.single high speed ANC was used. Each ADC al so has
two four bit DAC s |MMEEPPRem the of fset ard scale of the ADC to further
reduce FPN vari ati ofigz ReteEPrAanM ol umms. Thege DAC s are controll ed by data
stored in flash mempy—during chip testing. The colum select logic 204 is
a 1:1500 decoder whi (%AM'Ieiég;e‘Eeﬁé’rapproprl ate digital output of the ADCs
onto the output bus]|CheriméapdatdhDC 1S shar €d |by four colums, the |east
Significant two bit$—ef—therow-select-contirol 4 input ana|og
multiplexors. A row|d8¥8¥8r 207 is a 1:100q decoder which enabl es t he
appropriate row of flteloasliu ve p| xel sensor Jarray. This selects which of
the 1000 rows of thd Hart‘toﬁé' "t‘ﬁxR fay—Hs—eennect ed to anal og signal
processors. As the 1o always accessed i n sequence, the row sel ect
| ogi ¢ can be i npl errented as a shift register.
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An aut o exposure system 208 adjusts the reference voltage of the ADC 205 in
response to the maxi num intensity sensed during the previous franme period.
Data fromgd %glen pi xel s is passed through a digital peak detector. The
peak val ue o e image frame period before capture (the REFTAR0854 1 are)
is provided to a digital to anal ogue converter(DAC) whi ch generates the
gl obal reference vol tage for the colum'™ADCs. The peak detector is reset at

t he begi nning of tHd&urctdnerence frame. The |n ni nrum and maxi num val ues of
the three RGB col or | | ected for color correction.
The second | argest dection o "the chip is donsured by a DRAM 210 used to

hold the inmage. To gtPoméeadineerface, 500 x 1, 000 i mage fromthe sensor without
conpression, 1.5 Moy uired This equals 12 Mits, or
slightly less than %% nf 2 256 Moit DRAM The DRAM t echnol ogy assuned is of
the 256 Mit gener atiPE82MRM ement ed using [0. 18.i m CMOS. Using a standard
8F cell, the area t 3R dhokTE MEMOTY art is 3.11 M. Wen row decoders,
col um sensors, re(nnrl,'-\nr‘\l and other factlors are taken into account, t he
DRAM requi res ar ound S#afped SR&MBST| TUTE SHEHT (Rul e 26) (RO AU) WD 99/ 04551
PCT/ AU98/ 00549 - 15 | Phraitel ikIEsfBE @B can be stly elimnated if anal og

storage of the inage«-?i-(a-ga-l—ga-n_be_acwal.ely mai ntaned .in the CMOS

i maging array for the ¥NTVEERYHUEC equired Jto print the photo. However,
digital storage of {lteckPmige 1S preferablg as it is maintained w thout
degradation, is inserstd -Se- |l ows copies of the photo to be

printed considerablly AR DRAM addr es generator 211 provides the
wite and read addr¢deesrctio the DRAM 210. Under normal operation, the

wite address is det the data read fromthe CMDS
i mage sensor 201. This Will typically be d si npl e raster format. However,
t he data can be read Bpadaadst he sensor 201 i any order, if matching wite
addresses to the M-are—gererated—Fre—cad order fromthe DRAM 210 wi | |

normal Iy sinply match the requirements of a color interpolator and the
print head. Ade P DR Imagasgesar, BOMaFigh yethérp \Ramliiphintexidce, TG {ateifatt and aDd: caf 2

necessaryehdsr Qibflie@torddy TRe 1IELW ilnd&l (S ruh @n f5V Wit Snfihy Qs the
colors are noh ree{’d fromt hel DRAM ruS| ?rul t aneou @ﬁ%%o‘iel?bongmé& na{‘flqlow c?néle"ﬁ? 'ent y

of time PYIBLY" BI9AGIPOREYddPa from t he DRAM many times during the
printing prodesss ilfifuass cambbﬂ thet wpum mied:PtQ @hbrmxdﬂeatb? tlﬁehﬁ.agm%%a)f 1, {lidrCs

inthe p savin three RGB i mage
conponen‘{o}sls%gr}}?%gd !r;dg}agtr%ea&?rﬁ if"ﬁi g@éé"ﬁay i ﬁ%%l %F““Hﬁ‘fre?“tivé Piel feignatith aThi s
al | ows aesebytionof 5ihed 00 ihetrtap pan bodiyided iritatee @nvemivesl soaffurasitn, Giti 1@ 6 grepiel, sieon

t han a S.-bdlﬁ},leﬁaddloﬁmr R &y qweeg;gsgg oW Lo di nensi onal
filtering of the i e§e da apv%ﬁ’gﬁt requi rlsfﬁoﬁxﬁ%gu%q?ﬁi SEFaPa is re-read

from the RIey a3y ncesrn! afafédr%wg@%?f@samd&hd agglseeing wreqq@man berfeugebin the

ef f ect s Qawbaer9baissue li’fDIEEE Sraactiol o (Efectro Wevieds @it Inpartifis, %Q@E 689 RNOED SRR a
gener at ; read addresses f DRAM Al so, i nmage
frani ngesg?c X "?pl E %&WL %il whag%sﬁlfsreaf" the REssrat %‘%‘%lﬁé@%ﬁd 1 Warget- YOS Astits

kal ei dosPdUblF"egeesF'fsefé:‘f@“@&ﬁUwgla 118¥, GRS per EMOE Tlyinaingyti, mmwalmmgag& she r ead
addresses of 'l{hbﬁnaMay Y 4 ‘ﬁrat\ﬂﬁ)][ ?cg%rp%éﬁdegﬁ%?g ﬁ%ngard (f*on;L %urr?yn 1ﬁg}ézi;errent ed

with substantjal complexity if ct's are bui R,
the chi FPaPEsor &t the depes SpsonRiNs!s showld baas swelhre featitty withghegeehriology a/sﬂablt Wcﬁnaioen S

only of wmakbtoess, tﬁdlyb”ﬁaaﬁ)&lsﬁﬂﬁbalas as ﬂDﬁiﬁE b @th@ﬁﬁiﬂ@feat&g sxfeaﬂﬁgqm“lrsquuﬁmumab PLar
i nterpol g the interl eave X green, and

conyert
bl ue pi xelgr(gund %t ) mﬁcgg li'“xli Ve hf ph°é°5'f‘?§’?"§tt ‘@?W'ﬂ'?é@"%‘hbi“f&a‘é'ﬂ’d'é?‘é"fﬂﬁ dgns. It is
associ atasd avenyigenueto ave ﬂmardvhatosue,omxsaxmma thymaeirt d%erthe2hf(rzfcﬁcrn lﬁhaﬂﬂ)h hexizorftal brfdor

d d i irec C 0Si fi ft t
Connect | pgh e, WM as AR o B TR WSS ¥ 20k oo s g

filter VAYINEIPhOIpdirde-chargs moduiation deyippy eylotherisenserk er neI (5 x 5) to the red, green,

and bl ue pl amasfoaftrahdis®rsi afmﬁzﬂied al E&ﬁ LCQEBéantHér kh@ia KQERRAr reng)B tb ﬁw g&ﬁ’ﬁ\p Rhane 1s
bl ue pl anes, as green c8 as many

g:'al];rfplereg% : {"gsr'r‘] g{’?beesﬂ“afr?gj“Ps 'F‘{“&‘? e é’é"SF‘f’R/@“‘?“t&n’&*tSl%ﬂ'ght'ymcr?am wbswehléw@w e
i nter pol 3&“!“@3? irf gvoiring thediffriactiealimii mg_ral’ept_ﬁinaﬁelsmﬁll deérenvd ifl padkikpydedsine col or
i nterpol ator 'The ﬁﬁsiﬁor?il&%?vqugg Qﬁghmtlclh onger tﬁaan ﬁ\le %?nu%mrx]% t%r tEeO ]Lr(?i:tes!s (t)egﬁnology. These

have been increased from a drawn length of 0.18 micron to a drawn length of 0.36 micron. This is to improve the
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To conpensate for the inmage "softening’ which occurs during digitization.
To adjust the i mge sharpness to match average consuner preferences, which
are typic the inmage to be slightly sharper than i t he
single usgldc%r?é‘?sg is intended as a consuner product, and %‘é?}@%ﬁ(moﬁ _

pr of essi onal phot ographi c products, the processing can match the nost
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selected "wld c ff olor s er si system of the col or
ALU convert s Fe 3%3,? anal&%ﬁ%ﬁa?%opvegersa iog on ;())Eeﬁcqxfc rco umns oP pe serx?r arrayt Eh Wbcm or
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conver S|dmngwmetmtltlme print engine is a color eI ect r ophot ogr aphl c However
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i mage. Each contone pixel is converted to an average of 40.96 hal ftone
dots. SUBSTI TUTE SHEET (Rule 26) (RO AU) WD 99/ 04551 PCT/ AU98/ 00549 -17
The ] CP i tes an 16 bit mcrocontroller CPU core 2 he
m scel | anggﬁggﬂ@éﬁera functions, such as reading the buttkﬁg Aq}@@ﬁ&r"%l 1ing
the notor and sol enoids, setting up the hardware, and authenticating the
refill station. The processing power réqw red by the CPU is very nodest,
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requires a single transistor per bit. A Flash mam)r% 221 may be used to
store a 128 bit aJt"ﬁ%?ﬂePsétaf°f'6ﬁ'"€%9d%’ﬁ°"Fﬁl‘ﬁh'ch‘éfv‘isé‘é@g BiEAEM- security than

storage of the auttest Chainlla@enshﬁiﬁdﬁ té RatéRGVeragd SonkiNEE prEfereREIWRIGEEI titkalhadr e
rade ess%@gé t%‘lb!e ¥Iith%psgarper than real %s the sﬁxrg]le use camera is intended as a consumer product, and not a
professional photographic products, the processing can match the most popular settings, rather than the most accurate.

To suppress the sharpening of high frequency (individual pixel) noise. The function is similar to the

‘unsharp mask’ process.
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menory is conpletely covered by third level netal, making the data

i npossi ble to extract using scanning probe mcroscopes or electron beans.
The auth i j.on code is stored in the chip when nmanuf r | east
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spots on the I1CP/print head TAB by the refill station as the newink is
injected into the print head. Fig. 16 illustrates rear view of the next
step int ruction process whilst Fig. 17 illustrat camera
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The print head utilized is composed of eight identical segments, each 1.25 cm long. There is no connection

ous

between the segments on the print head chip. Any connections required are made in the external TAB bonding film,
which is double sided. The division into eight identical segments is to simplify lithography using wafer steppers. The
segment width of 1.25 cm fits easily into a stepper field. As the print head chip is long and narrow (10 cm x 0.3 mm),
the stepper field contains a single segment of 32 print head chips. The stepper field is therefore 1.25 cm x 1.6 cm. An

average of four complete print heads are patterned in each wafer step.
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SUBSTI TUTE SHEE‘ﬁg (uF\‘uter ig2.8Y - (REE A st HO L@BEiibn POTSLIGE fnSdiind Of the RIgvant gear

Austral i d’fmnslﬂt& ihpgdelg?-{hgcaﬂ;.h% Lfﬁssis.Pf‘ iQ.VlH%iuQHt%J a Nﬂmﬁgra view, Fig. 18 illustrates a back side view

and Fig. 19 also illustrates a back side view. The first gear chain comprising gear wheels 22, 23 are utilised for

driving the guillotine blade with the gear wheel 23 engaging the gear wheel 65 of Fig. 8. The second gear chain
comprising gear wheels 24, 25 and 26 engage one end of the print roller 61 of Fig. 8. As best indicated in Fig. 18, the
gear wheels mate with corresponding buttons on the surface of the chassis with the gear wheel 26 being snap fitted
into corresponding mating hole 27.

Next, as illustrated in Fig. 20, the assembled platten unit is then inserted between the print roll 85 and
aluminium cutting blade 43.

Turning now to Fig. 21, by way of illumination, there is illustrated the electrically interactive components of
the camera system. As noted previously, the components are based around a Flex PCB board and include a TAB film
58 which interconnects the printhead 102 with the image sensor and processing chip 51. Power is supplied by two
AA type batteries 83, 84 and a paper drive stepper motor 16 is provided in addition to a rotary guillotine motor 20.

An optical element 31 is provided for snapping into a top portion of the chassis 12. The optical element 31
includes portions defining an optical view finder 32, 33 which are slotted into mating portions 35, 36 in view finder
channel 37. Also provided in the optical element 31 is a lensing system 38 for magnification of the prints left number
in addition to an optical pipe element 39 for piping light from the LED 5 for external display.

Turning next to Fig. 22, the assembled unit 90 is then inserted into a front outer case 91 which includes

button 4 for activation of printouts
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which s utilised for the output e captured image is then manipulated in accordance with any special requirements

before being initially output on the paper roll. The LED light is then activated for a predetermined time during which
the DRAM is refreshed so as to retain the image. If the print copy button is depressed during this predetermined time
interval, a further copy of the photo is output. After the predetermined time interval where no use of the camera has
occurred, the onboard CPU shuts down ali power to the camera system until such time as the take button is again

activated. In this way, substantial power savings can be realized.
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15-Jul -97 A device (MEMSO4) P08010 15-Jul -97 A device (MEMSO5) P08011
15-Jul -97 A device (MEMS06) PO7947 15-Jul -97 A device (MEMSO7) P07945
15-Jul -97 A device (MEMS08) P07944 15-Jul -97 A device (MEMS09) P07946
15-Jul -97 A devi ce (MEMS10) P09393 23-Sep-97 A Device and Method (MEMS 11)
PP0875 12- Dec-97 A Device (MEMS12) PP0894 12-Dec-97 A Device and Met hod
(MEMS13) SUBSTI TUTE SHEET (Rule 26) (RO AU) WO 99/ 04551 PCT/ AU98/ 00549
-27- IR Technol ogi es Further, the present application may include the
utilization of a disposable canmera system such as those described in the
foll owi ng Australian provisional patent specifications incorporated here by
cross-reference: Australian Filing Date Title Provisional Nunber PP0895
12-Dec-97 An I mage Creation Method and Apparatus (1RO 1) PP0870 12-Dec-97
A Devi ce and Method (1 R02) PP0869 12-Dec-97 A Device and Method (1 R04)
PP0887 12-Dec-97 Image Creation Method and Apparatus (1 R05) PP0885
12-Dec-97 An I mage Production System (I R06)
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PP0884 12-Dec-97 |Image Creation Method and Apparatus (I R10)
12-Dec-97 I mage Creation Method and Apparatus (1 R12)
Devi ce an
Appar at us

q?ﬂ R14‘$§l

1 (R13) PP0876 12-Dec-97 An |nmage Proces
PP0877 12-Dec-97 A Device and Method (I
12-Dec-97 A Device and Method (I R17)

PP0O886
PPO871 12-Dec-97 A

S

PP0879 12-Dec-97 A Device and Met hod

(IR18) . PP0883 12-Dec-97 A Device and Meihod (JR19) PP0880 12-Dec-97 A
Devi ce prabstvidianodl KilikgdBe |PPO881 12- Dec- 97 A Tgwice and Method (1 Rp1)
Dot Car d| Reevisimgblogi es Further, the present application may include {he
utilizati SWmder aj data di stlri buti on system such as that described |n the
fol | ow [rpsdesst r alisam-opr ovi shggaerleatiaamtn&d #HPR/Pratabus @l01PNS T ncorporatefl here by
ST o A U S AT TS SN ) o WP
Data Pr BO8i ng NEYHSE and 1'%51)8’&%1@&1%‘(‘%@)2%3“% {93m Technol ogi es Furt her,
the prem@sb7iappl {16aitison melymdgaCleatideMethad ddi Ahja?aﬁf& (ima) of camera and fata
DL o BRI =l CGRVARIUE (BRI, > oer e e
cross- r fR808nce: |'SUBST] :IJ'UTE""SF-EE”FWP Mthed aE@S))*PRaR{BS @l9p) WO 99/ 04551
PCT/ AUO§X0B0849  {138ulAlSt r afimageCicition Nigth&edne Agpatatue (IRy OVi ST onal _Nunbgr
07991 [Fedell -7 07 _PT O IoTREHA AN ARRIAT U (ARTCry—PORS0S
| mge P REe S ol AT oA AR Heh ot derprepl 855 15- Jul -97 | nhoe |
Pr ocess |R§o3¢et hot 5dwid7 App ﬂrmguére(tARWth)d an®PAfRBRs BoYul - 97 | mage Prpcessi ng
Vet oo [lodbbar B UR o () Oage EORIE Ueow allhordi FAGE_FTOCESST T VE} fod and
e PIDRMOC, ol Gy o gk reyah Nepdsegt Gprpropligny 15 Jul - 97 | mhge
Pr ocess |N§§03et hoHl5dwid? App #reﬂgtlgre(mmmd anPAMeeaAs @83 ul - 97 | mage Prpcessing
Met hod frodosppar AbuS- 96 ART ma)ge CRRi6R MBindDmd Whpafadis APE PTOCESST NG Vet hOdt and
CART12) [PRB a0 TSy ooy ks et o REAR R OERAnG 1 1. Aug-07 Lohge -
Pr ocess |[R8067et hotl SAHA7 App;h—ligﬂ@eimwymd anpmeems AH6Jul - 97 Medi a Defi ce (ART
|'S) PO70B0diS- JulisQui-oledi ajidipy Cegiok Methddahd Appastid ay13p- JUT - 97 "VBdra pevi ce
I(:"I‘A\C?Iég)s anJ§5§“§b9 fi h8 Eﬁlﬂ- b T e éére#dﬁbhd\iétgqakand pparatus (1J18) a

PO%033 [15-Jul-97 Image Creation Method and Apparatus (1J19)

PO8002 15-Jul-97 Image Creation Method and Apparatus (1J20)

PO8068 15-Jul-97 Image Creation Method and Apparatus (1J21)

PO8062 15-Jul-97 Image Creation Method and Apparatus (1J22)

PO8034 15-Jul-97 Image Creation Method and Apparatus (1J23)

PO8039 15-Jul-97 Image Creation Method and Apparatus (1J24)

PO8041 15-Jul-97 Image Creation Method and Apparatus (1J25)

PO8004 15-Jul-97 Image Creation Method and Apparatus (1J26)

PO8037 15-Jul-97 Image Creation Method and Apparatus (1J27)

PO8043 15-Jul-97 Image Creation Method and Apparatus (1J28)

PO8042 15-Jul-97 Image Creation Method and Apparatus (1J29)

PO8064 15-Jul-97 Image Creation Method and Apparatus (1J30)

PO9389 23-Sep-97 Image Creation Method and Apparatus (1J31)

PQO9391 23-Sep-97 Image Creation Method and Apparatus (1J32)

PP0888 12-Dec-97 Image Creation Method and Apparatus (1J33)

PP0891 12-Dec-97 Image Creation Method and Apparatus (1J34)

PP0890 12-Dec-97 Image Creation Method and Apparatus (1J35)

PP0873 12-Dec-97 Image Creation Method and Apparatus (1J36)

PP0993 12-Dec-97 Image Creation Method and Apparatus (1J37)

PP0890 12-Dec-97 Image Creation Method and Apparatus (1J38)

PP1398 19-Jan-98 An Image Creation Method and Apparatus (1J39)
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P07989 15-Jul -97 Data Processing Met hod and Apparatus (ART20) P08019
15-Jul - 97 Medi a Processi ng Method and Apparatus (ART21) P07980 15-Jul -97

| mage Pro ﬁﬁgswbthod and Apparatus (ART22) P07942 15-Jul -97 Inage
Processi ng t od and Apparatus (ART23) P080 18 15-Ju|-9fcﬁﬁﬁﬁﬁmﬁv cessing
Met hod and Apparatus (ART24) P07938 1559ul-97 | mage Processing Method and
Appar at us_ (ART25) _P0OR016 15-]Jul -97 | mige Processing Met hod and Appar at us

(ART26) |PPFOB024 E5MatP8 97 |Ambmpge GresioeSisthaipnd/Bphacds drd) Appar at us ( ART27)
PO7940 Ibppsguil - 971Elapodr OCIRSRE OidatiV MRSl ANApARRIIATIS ([ ARTZ8) P07 39

15- Jul -BZ Pata cessTngivethnd—an ar-atctsS iz R68501+—3—+ Aug- 97
| mage AEGREL S ngRET image creavicy Method e Apparanptli2h 0" 11 AL~ 97 | nhge
Pr ocess|PRg8Tet hod-Jem®B AppalireageiSregtingRiyigthddand PEPA@RT(IM3) Jul - 97 Dat a Prpcessi ng

Met hod fepebsAppar BUWEE ARTIRage EleiORlethatr it hppdnl (IRGF PT 0CESSTNg Mef hod and
» H=Ang=—97— P f f ar at us

Apparat ART33 ) ._-.,\ 49711 =71, a0 I OCesS e

( ART30) P Do pEury o7 ﬁﬁﬁ€§¥MW¥¥%m?rﬂdﬂﬂyﬁﬁﬁagﬁﬁ Appar at us (AHT36)
P07985 15-Jul -97 Data Processing Met hod and Apparatus (ART37) P08020
15- Jul - @k JeavisnuBemeiegsi Ng Met hod and Apparatus (ART38) P08023 15-Jul -97

Dat a Processi.n t hod and arat us., (ART39 P09395 23- Sep-97 Data.
Processi ng I\/E‘frﬂtcl)rdlvl;r‘h aen%fesﬁgpag?lg@ﬁ% "(aﬁli’f'ﬂ%e g")@é%’l FFRMLGRECTOTgD dechrguey BatAy)
WO 99/ 04&8iuctio@Pf /RiH0 8rHO 5UDk jet PrinteRORDRble hbnufasturif7iedDaitias i deeabed ingheMBitloving and
Appar at ARTARionaReR A4 s HBS, PlQg i.ng Met hod and Apparat us
(ART42) lA%“’P“%eo 8 15-af8| i 7°'%?d§y%?°§’§’é'{s"si ngyﬁ/@%ﬁgﬁa’gﬁd Appar at us ( ART43)
PO7977 15-Jul -97 Data Processi ng Method and Apparatus (ART44) P07934
15-Jul -97 Data Processi ng Met hod and Apparatus (ART45) P07990 15-Jul -97
Dat a Processi ng Met hod and Apparatus (ART46) P08499 1 I-Aug-97 I|Inmage
Processi ng Met hod and Apparatus (ART47) P08502 11-Aug-97 | nmage Processing
Met hod and Apparatus (ART48) P07981 15-Jul -97 Data Processi ng Met hod and
Appar atus (ART50) P07986 15-Jul-97 Data Processing Met hod and Appar at us
(ART5 1) P0O7983 15-Jul -97 Data Processi ng Met hod and Apparatus (ART52)
P08026 15-Jul -97 I mage Processi ng Method and Apparatus (ART53) P08027
15-Jul - 97 I mage Processi ng Met hod and Apparatus (ART54) P08028 15-Jul -97
| mage Processing Met hod and Apparatus (ART56) P09394 23-Sep-97 | nage
Processi ng Met hod and Apparatus (ART57) P09396 23-Sep-97 Data Processing
Met hod and Apparatus (ART58) P09397 23-Sep-97 Data Processing Method and
Appar atus (ART59) P09398 23-Sep-97 Data Processing Met hod and Appar at us
(ART60) P09399 23-Sep-97 Data Processing Met hod and Apparatus (ART61)
P09400 23- Sep-97 Data Processing Met hod and Apparatus (ART62) P09401

23- Sep-97 Data Processing Method and Apparatus (ART63) P09402 23- Sep- 97
Dat a Processi ng Met hod and Apparatus (ART64) P09403 23- Sep-97 Data
Processi ng Met hod and Apparatus (ART65) P09405 23-Sep-97 Data Processing
Met hod and Appar atus (ART66)
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PP0959 16- Dec-97 A Data Processing Method and Apparatus (ART68)

PP1397

19- Jan- 98 A Medi a Device (ART69) SUBSTI TUTE SHEET (Rul e 26) (ROAY WO
99/ 04551 RGH/ofila{ 00549
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PO9392

23-Sep-97

A Method of Manufacture of an Image Creation Apparatus (IIM32)

PP0889

12-Dec-97

A Method of Manufacture of an Image Creation Apparatus (IJM35)

PP0387

12-Dec-97

A Method of Manufacture of an Image Creation Apparatus (IJM36)

PP(882

12-Dec-97

A Method of Manufacture of an Image Creation Apparatus (1JM37)

PP0874

12-Dec-97

A Method of Manufacture of an Image Creation Apparatus (IJM38)

PP1396

19-Jan-98

A Method of Manufacture of an Image Creation Apparatus (1JM39)

PP2591

25-Mar-98

A Method of Manufacture of an Image Creation Apparatus (IJM41)
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to a particular case. These applications have also been filed as Australian
provi si onal pat ent applications (as nentioned in the aforenenti oned

t abl es) hay qjsﬁe correspondi ng reference nunber in their_title: cket

No. Reference 1 JOUS 1JO Radiant Plunger Ink Jet PrGh M'e?s/"f’%zus
1J02 El ectrostatic Ink Jet Printer IJOSgg 1 JO3 Pl anar Ther noel asti c Bend

Act uat or _lnk Jet 1.104US 1104 Stacked El°ectrostatic Ink Jet Printer |1JO5US
1 JO5 Rev?P@@ Spr [9rigp-28ev gA Mettiod Jficanfia¢turé effan inhag©6relioh Aﬂﬁra&]&dﬂh@) Type | nk Jet
r’gi)gbgfl ppisoe)S | Hin-0e€T MRANEH dWﬁE%g@L&%&[@@@SQQ hgg ath glr’(}jxim e US 1309
Punp Act s 9860t | 1T (ﬁ‘rﬂf’lfbr"fi i Mgnutacjurq pfiaes npage Groation Aprsun AN i ¢ Fi bl d | nk
Jet PrinpP@y984 | [9-Jdn-¥S I AMethoq wioMdrhfattge 6law bniageCileation Appakatue aiMayragnetl ¢ | nk
Jet J’E;L 2[@5982 I T 1B 9T T2 AT dRAET NEGIRREE of 3 IrHHE Blear R KpplBls Tz er 13| fug
—Brtvrerr—Shut-ter—ttrk—det—Prratet—-d—4LS |

Pol e El ectromagnetic Ink Jet Printer 1J15US IJ15 Linear Spring

El ectromagnetic Gill Ink Jet Printer 1J16US |1J16 Lorenz Di aphragm

El ectromagnetic Ink Jet Printer 1J17US 1J17 PTFE Surface Shooting Shuttered
Gscillating Pressure Ink Jet Printer 1J I8US IJ 18 Buckle Gip Gscillating
Pressure Ink Jet Printer 111 9US |i 19 Shutter Based Ink Jet Printer |J20US
1 J20 Curling Cal yx Thernoel astic Ink Jet Printer 1J21 US 1J21 Ther nal
Actuated Ink Jet Printer 1J22US 1J22 Iris Mdtion Ink Jet Printer 1J23US
1J23 Direct Firing Thermal Bend Actuator Ink Jet Printer 1J24US |J24
Conductive PTFE Ben Activator Vented Ink Jet Printer [1J25US |J25
Magnetostrictive Ink Jet Printer 1J26US |J26 Shape Menory Al loy Ink Jet
Printer 1J27US 1J27 Buckle Plate Ink Jet Printer 1J28US 1J28 Therna
Elastic Rotary Inpeller Ink Jet Printer 1J29US 1J29 Thernoel astic Bend
Actuator Ink Jet Printer 1J30US IJ30 Thernoel astic Bend Actuator Using PTFE
and Corrugated Copper Ink Jet Printer 1J31US 1J31 Bend Actuator Direct |nk

Supply Ink Jet Printer

Jet Prin
printer
ext er nal

PCT/ AU98/ 00549 - -32 1J35US 1J35 Trough Cont ai ner
1 J36 Dual Chanber Single Vertical
Si ngl e Hori zont al

Act uat or

Hor i zont

ter

havi ng a t her mal

1 J32US 1J32 A Hi gh Young's Mdul us Thernoel astic | nk
1 J33US 1J33 Thernal |y actuated slotted chanber wall
1J34US 1J34 Ink Jet Printer

ink jet
actuator conprising an

coiled spring SUBSTI TUTE SHEET (Rul e 26) (RO AU) WD 99/ 04551

al

Ful cru
| nk

| nk Jet
| J38US 1J38

Act uat or
m Actuator | nk Jet

Jet

Ink Jet Printer

1 J37US 1337 Dual
Nozzl e Single
| J39US 1J39 A single bend actuator cupped

Dual

| I36US

Nozzl e

paddl e ink jet printing device 1J40US 1140 A thermally actuated ink jet
US 1J41 Athermally

printer

having a series of thernal

actuated ink jet printer

actuator units |J4l

i ncluding a tapered heater el enent
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1 J42US | J42 Radi al Back-Curling Thernoel astic Ink Jet 1J43US 1J43 Inverted
Radi al Back Curling Thernoelastic Ink Jet 1J44US |1J44 Surface bend

act uat or Btﬁfadsgk supply ink jet printer 1J45US 1345 Cok%: Acut uat ed
Magnetic Plate Ink Jet Printer Tables of Drop-on-Demand | nkfEAE8% %8 ¢en
important characteristics of the fundangntal operation of individual inkjet
nozzl es plames bc—;en identified. These characteristics are largely

ort hogona-fi-—agpd! so can be elucidated as an el even di nensional matrix. Most
of the el evenfusthenghegires¢nhersbodipent imay utitied andiak defiteryi p8ende\iel inetchelly Dillvery pysemENt
assig neerelatTr@Qo &Qiubﬂy\bfﬂ& 1§ 2RL&f lfnpj’emoy.§ ar@)éga'lb d fo?lql.)\ﬁ X epusgz%hrarne pr}gvlls%gﬁ p?tef?bl €

of i nkj et pes. Actuator mechanism (18 Ql{ln@am C opera

types) ReESkcAoRy the dhcloppsenf which ase ‘FVB@W’P%‘F%%CE?FS affgIckf i cati on or

modi fi cdtTqp ,r;ﬁ,poc e B £pé‘) ACTUator nott ot ro—typesyNozzteefil |
met hod (|4 ;.,jéig a1 ME ﬁ nestricting back- fuic‘)véthrough inlet (10 |types)
Nozzl e (Il eam,mgrrret hod (9 t)pes) Nozzl e plate construction (9 typeq) Drop

ej ecti on O A B ac)...Tha r\nnﬂ'ﬂ ete—8l evdn

TTTIC

di mensi qb 0b3 vahl e r p"ru %pnt Qf*ﬁ@é"é‘%’é@‘y“*@ﬁi ains 36.9 billion gossible
confi gure@306hs of i|hkjuk?7 nox&xbléyMV\MdaedAmaraah(szf t he possi bl e confji nations
resul t ip‘ogaoyl abI e 233;&,@.@17 tewba@emﬂmm) mIlTion conti guratl ons lar e

at awall Q'F % lf\n nocci hla

vi abl e. MS:Teé‘Hn y—Trpr-act cat—teo—etuet-tate—a SacacacamsSy
confi guratTons. 1 ead, certain inkjet types have been investigated in
detail. TheseFUshe® tefersssephepplisetion ey utlige 3d3apGedabioivanduc) hismelécmbrieeiianical techniques in

confi gurat bdﬂﬁﬁctféﬁ-@f {brBPHaysYof MR #edﬁ'fn'te\ée@mfaﬁlg ml&ﬁﬁéﬁmékﬁan@ﬁmuﬁ@s apeyqr_elscn?ed n the
subst i tU{ h%g %ie native . con g rati ons al ong one or nore of i

Mbst of e i% proyigignaliaiephspeRifications ngarpopped herg WEWSTHRPEE print  heads vvl t h
char act 471 &sirsian S UPC FIRE Dh@ ANy CUTTENTTY aval Tapl € (TR erTectmotgay.
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PO7946 15-Jul-97 A device (MEMS10)

PO%393 23-Sep-97 A Device and Method (MEMS11)

PP0875 12-Dec-97 A Device (MEMSI12)

PP0894 12-Dec-97 A Device and Method (MEMS13)
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Australian Filing Date Title
Provisional
Number

PP0895 12-Dec-97 An Image Creation Method and Apparatus (IR01)
PP0870 12-Dec-97 A Device and Method (IR02)
PP0869 12-Dec-97 A Device and Method (IR04)
PP0887 12-Dec-97 Image Creation Method and Apparatus (IR05)
PP0885 12-Dec-97 An Image Production System (IR06)
PP0884 12-Dec-97 Image Creation Method and Apparatus (IR10)
PP0886 12-Dec-97 Image Creation Method and Apparatus (IR12)
PP0871 12-Dec-97 A Device and Method (IR13)
PP0876 12-Dec-97 An Image Processing Method and Apparatus (IR14)
PP0877 12-Dec-97 A Device and Method (IR16)
PP0878 12-Dec-97 A Device and Method (IR17)
PP0879 12-Dec-97 A Device and Method (IR18)
PP0383 12-Dec-97 A Device and Method (IR19)
PP0880 12-Dec-97 A Device and Method (IR20)
PP0881 12-Dec-97 A Device and Method (IR21)
DotCard Technologies

Further, the present application may include the utilization of a data distribution system such as that

described in the following Australian provisional patent specifications incorporated here by cross-reference:

Australian Filing Date Title
Provisional
Number
PP2370 16-Mar-98 Data Processing Method and Apparatus (Dot01)
PP2371 16-Mar-98 Data Processing Method and Apparatus (Dot02)

Artcam Technologies

Further, the present application may include the utilization of camera and data processing techniques such as

an Artcam type device as described in the following Australian provisional patent specifications incorporated here by

cross-reference:
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PO7988 15-Jul-97 Image Processing Method and Apparatus (ART02)
PO7993 15-Jul-97 Image Processing Method and Apparatus (ART03)
PO8012 15-Jul-97 Image Processing Method and Apparatus (ARTOS)
PO8017 15-Jul-97 Image Processing Method and Apparatus (ART06)
PO8014 15-Jul-97 Media Device (ART07)
PO8025 15-Jul-97 Image Processing Method and Apparatus (ART08)
PO8032 15-Jul-97 Image Processing Method and Apparatus (ART09)
PO7999 15-Jul-97 Image Processing Method and Apparatus (ART10)
PO7998 15-Jul-97 Image Processing Method and Apparatus (ART11)
PO8031 15-Jul-97 Image Processing Method and Apparatus (ART12)
PO8030 15-Jul-97 Media Device (ARTI13)
PO8498 11-Aug-97 Image Processing Method and Apparatus (ART14)
PO7997 15-Jul-97 Media Device (ART15)
PO7979 15-Jul-97 Media Device (ART16)
PO8015 15-Jul-97 Media Device (ART17)
PO7978 15-Jul-97 Media Device (ART18)
PO7982 15-Jul-97 Data Processing Method and Apparatus (ART19)
PO7989 15-Jul-97 Data Processing Method and Apparatus (ART20)
PO8019 15-Jul-97 Media Processing Method and Apparatus (ART21)
PO7980 15-Jul-97 Image Processing Method and Apparatus (ART22)
PO7942 15-Jul-97 Image Processing Method and Apparatus (ART23)
PO8018 15-Jul-97 Image Processing Method and Apparatus (ART24)
PO7938 15-Jul-97 Image Processing Method and Apparatus (ART25)
PO8016 15-Jul-97 Image Processing Method and Apparatus (ART26)
PO8024 15-Jul-97 Image Processing Method and Apparatus (ART27)
PO7940 15-Jul-97 Data Processing Method and Apparatus (ART28)
PO7939 15-Jul-97 Data Processing Method and Apparatus (ART29)
PO8501 11-Aug-97 Image Processing Method and Apparatus (ART30)
PO8500 11-Aug-97 Image Processing Method and Apparatus (ART31)
PO7987 15-Jul-97 Data Processing Method and Apparatus (ART32)
PO8022 15-Jul-97 Image Processing Method and Apparatus (ART33)
PO8497 11-Aug-97 Image Processing Method and Apparatus (ART30)
PO8029 15-Jui-97 Sensor Creation Method and Apparatus (ART36)
PO7985 15-Jul-97 Data Processing Method and Apparatus (ART37)
PO8020 15-Jul-97 Data Processing Method and Apparatus (ART38)
PO8023 15-Jul-97 Data Processing Method and Apparatus (ART39)
PO9395 23-Sep-97 Data Processing Method and Apparatus (ART4)
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’ a PO7990 15-Jul-97 Data Processing Method and Apparatus (ART46)

P0O8499 11-Aug-97 Image Processing Method and Apparatus (ART47)

PO8502 11-Aug-97 Image Processing Method and Apparatus (ART48)

PO7981 15-Jul-97 Data Processing Method and Apparatus (ART50)

PO7986 15-Jul-97 Data Processing Method and Apparatus (ART51)

PO7983 15-Jul-97 Data Processing Method and Apparatus (ARTS52)

PO8026 15-Jul-97 Image Processing Method and Apparatus (ART53)

PO8027 15-Jul-97 Image Processing Method and Apparatus (ART54)

PO8023 15-Jul-97 Image Processing Method and Apparatus (ART56)

PO9394 23-Sep-97 Image Processing Method and Apparatus (ARTS7)

PO9396 23-Sep-97 Data Processing Method and Apparatus (ARTS8)

P09397 23-Sep-97 Data Processing Method and Apparatus (ARTS59)

P0O9398 23-Sep-97 Data Processing Method and Apparatus (ART60)

PO9%399 23-Sep-97 Data Processing Method and Apparatus (ART61)

PO9400 23-Sep-97 Data Processing Method and Apparatus (ART62)

PO9401 23-Sep-97 Data Processing Method and Apparatus (ART63)

PO9402 23-Sep-97 Data Processing Method and Apparatus (ART64)

P0O9403 23-Sep-97 Data Processing Method and Apparatus (ART65)

P0O9405 23-Sep-97 Data Processing Method and Apparatus (ART66)

PP0959 16-Dec-97 A Data Processing Method and Apparatus (ART68)

PP1397 19-Jan-98 A Media Device (ART69)
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The most significant problem with thermal inkjet is power consumption. This is approximately 100 times that
required for high speed, and stems from the energy-inefficient means of drop ejection. This involves the rapid boiling
of water to produce a vapor bubble which expels the ink. Water has a very high heat capacity, and must be
superheated in thermal inkjet applications. This leads to an efficiency of around 0.02%, from electricity input to drop
momentum (and increased surface area) out.

The most significant problem with piezoelectric inkjet is size and cost. Piezoelectric crystals have a very
small deflection at reasonable drive voltages, and therefore require a large area for each nozzie. Also, each
piezoelectric actuator must be connected to its drive circuit on a separate substrate. This is not a significant problem at
the current limit of around 300 nozzles per print head, but is a major impediment to the fabrication of pagewide print
heads with 19,200 nozzles.

Ideally, the inkjet technologies used meet the stringent requirements of in-camera digital color printing and
other high quality, high speed, low cost printing applications. To meet the requirements of digital photography, new
inkjet technologies have been created. The target features include:

low power (less than 10 Watts)

high resolution capability (1,600 dpi or more)

photographic quality output

low manufacturing cost

small size (pagewidth times minimum cross section)

high speed (< 2 seconds per page).

All of these features can be met or exceeded by the inkjet systems described below with differing levels of
difficulty. 45 different inkjet technologies have been developed by the Assignee to give a wide range of choices for
high volume manufacture. These technologies form part of separate applications assigned to the present Assignee as
set out in the table below.

The inkjet designs shown here are suitable for a wide range of digital printing systems, from battery powered
one-time use digital cameras, through to desktop and network printers, and through to commercial printing systems

For ease of manufacture using standard process equipment, the print head is designed to be a monolithic 0.5
micron CMOS chip with MEMS post processing. For color photographic applications, the print head is 100 mm iong,
with a width which depends upon the inkjet type. The smallest print head designed is 1J38, which is 0.35 mm wide,
giving a chip area of 35 square mm. The print heads each contain 19,200 nozzles plus data and control circuitry.

Ink is supplied to the back of the print head by injection molded plastic ink channels. The molding requires
50 micron features, which can be created using a lithographically micromachined insert in a standard injection
molding tool. Ink flows through holes etched through the wafer to the nozzle chambers fabricated on the front surface
of the wafer. The print head is connected to the camera circuitry by tape automated bonding.

Cross-Referenced Applications

The following table is a guide to recently filed cross-referenced United States patent applications filed

concurrently herewith and discussed hereinafter with the reference being utilized in subsequent tabies when referring
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4. C O (jodus 1503 Planar Thermoelastic Bend Actuator Ink Jet

1J04US 1304 Stacked Electrostatic Ink Jet Printer

1JOSUS 1J05 Reverse Spring Lever Ink Jet Printer

1JO6US 106 Paddle Type Ink Jet Printer

1Jo7USs 1307 Permanent Magnet Electromagnetic Ink Jet Printer

1JO8US 1J08 Planar Swing Grill Electromagnetic Ink Jet Printer

1J09US 1309 Pump Action Refill Ink Jet Printer

J10US 1310 Pulsed Magnetic Field Ink Jet Printer

J11us D Two Plate Reverse Firing Electromagnetic Ink Jet Printer

Ji2us 1312 Linear Stepper Actuator Ink Jet Printer

J13US 13 Gear Driven Shutter Ink Jet Printer

1J14US 1J14 Tapered Magnetic Pole Electromagnetic Ink Jet Printer

1J15U8S J15 Linear Spring Electromagnetic Grill Ink Jet Printer

16uUs 16 Lorenz Diaphragm Electromagnetic Ink Jet Printer

1J17US U PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet Printer

1Ji8US 118 Buckle Grip Oscillating Pressure Ink Jet Printer

1J19US 1119 Shutter Based Ink Jet Printer

[J20US 1J20 Curling Calyx Thermoelastic Ink Jet Printer

J21US 1021 Thermal Actuated Ink Jet Printer

1J22U8 122 Iris Motion Ink Jet Printer

L23US 123 Direct Firing Thermal Bend Actuator Ink Jet Printer

1J24US 1324 Conductive PTFE Ben Activator Vented Ink Jet Printer

[J25US 1J25 Magnetostrictive Ink Jet Printer

1J26US 126 Shape Memory Alloy Ink Jet Printer

27US 1J27 Buckle Plate Ink Jet Printer

1J128US 1128 Thermal Elastic Rotary Impeller Ink Jet Printer

1J29US 1329 Thermoelastic Bend Actuator Ink Jet Printer

1J30US 1130 Thermoelastic Bend Actuator Using PTFE and Corrugated Copper Ink Jet Printer

31US 1J31 Bend Actuator Direct Ink Supply Ink Jet Printer

1J32US 1J32 A High Young's Modulus Thermoelastic Ink Jet Printer

1J33US 133 Thermally actuated slotted chamber wall ink jet printer

1334US 1134 Ink Jet Printer having a thermal actuator comprising an external coiled spring
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1J38US 1J38 Dual Nozzle Single Horizontal Actuator Ink Jet

1J39US 1J3% A single bend actuator cupped paddle ink jet printing device

1J40US 1340 A thermally actuated ink jet printer having a series of thermal actuator units

1J41US 1J41 A thermally actuated ink jet printer including a tapered heater element

1J42US 1342 Radial Back-Curling Thermoelastic Ink Jet

1J43US 1J43 Inverted Radial Back-Curling Thermoelastic Ink Jet

1J44US 1J44 Surface bend actuator vented ink supply ink jet printer

1J45U8S 1J45 Coil Acutuated Magnetic Plate Ink Jet Printer

Tables of Drop-on-Demand Inkjets

Eleven important characteristics of the fundamental operation of individual inkjet nozzies have been
identified. These characteristics are largely orthogonal, and so can be elucidated as an eleven dimensional matrix.
Most of the eleven axes of this matrix include entries developed by the present assignee.

The following tables form the axes of an eleven dimensional table of inkjet types.

Actuator mechanism (18 types)

Basic operation maode (7 types)

Auxiliary mechanism (8 types)

Actuator amplification or modification method (17 types)

Actuator motion (19 types)

Nozzle refill method (4 types)

Method of restricting back-flow through inlet (10 types)

Nozzle clearing method (9 types)

Nozzle plate construction (9 types)

Drop ejection direction (5 types)

Ink type (7 types)

The complete eleven dimensional table represented by these axes contains 36.9 billion possible
configurations of inkjet nozzle. While not all of the possible combinations resuit in a viable inkjet technology, many
million configurations are viable. It is clearly impractical to elucidate all of the possible configurations. Instead,
certain inkjet types have been investigated in detail. These are designated 1J01 to 1J45 above.

Other inkjet configurations can readily be derived from these 45 examples by substituting alternative
configurations along one or more of the 11 axes. Most of the 1J01 to 1J45 examples can be made into inkjet print
heads with characteristics superior to any currently available inkjet technology.

Where there are prior art examples known to the inventor, one or more of these examples are listed in the

examples column of the tables below. The 1J01 to 1J45 series are also listed in the examples column. In some cases, a
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Eouc O O.vupi QO .y E SUBSTITUTE SHEET (Rule 26) (RO AU) WD 99/ 04551 -
60 - PCT/ AU98/00549 @ It would be appreciated by a person skilled in the
art that numerous variations and/or nodifications my be made to the
present invention as shown in the specific enbodi mrents w thout departing
fromthe f@yit or scope of the invention as broadly described. The
present e §0ments are, therefore, t&8lbe considered in all respects to be
illustrative and not restrictive 5 SUBSTI TUTE SHEET (Rule 26) (RO AU)

| RR4SG 6 hT‘ge %'q%hg“ g%f.i ni ?ﬁ t he :ﬁ@ ention are as follows: 1. A
recycl abl ¢ SHESEHRNGSE MHFHURE 4G #S d, hand-held digital canera
conprising: a jacket being hand-held and portable; a viewfinder |ocated

within said | agk&lychble, SRlBAE hRIpdit ohWeM8ad, Adnd-ABEigan&Merslevi ce | ocat ed
within said jackef for sensing said imge; a processing neans |ocated
wi t hi n satQmprEdiEet for processing said sensed i mage; a pagew dth print
head | ocated W i} il o RS inting said sensed image; an ink
supply neans Y\Aofgg%égga\%gﬁ}n Sg%ndfélgtggfgt for supplying ink to the print
head; and a suppWwiinddr lgnatedtwithidsaid jackea f@delatting an ismgd | acket on to which

said image is rinted, the.s of . print ia being.pre-marked with

Fokens. dosi gnatget Rsorspsich e s b e e Seipg b botFhnge pr i nt ed

out on the priaprob&eind neass @%e&ﬂﬁﬂintsgi@?&ke@féﬁmb@sfsﬂg_sWdffsEhsb& imajge; The

camera of claim1 in which the Sugpl'tﬁ'o print media is in the formof a
Hitgy

roll, the tokeprecwidthgrippheadlocpte n spisjacket foy PEpdREWId sepeadviBRES on one
f f th 1 i a. . f i ¥ I k
surtace of the,phj gﬁpgggﬁgﬁrgll%%&edmﬁuﬁ ?z?%ia@k&foncéugblglsn? it ﬁxtvi\?t?ﬁﬁé.' token

has an address zon zone wWitin ocl at ed I't on
said one surface to provide a postcard effect. 4. The canera of claim2 in

whi ch each i mage i rinted.on an . opposed, surface of. .the.print nedia. 5.
The canera of Tugpﬁr\«%pp#%ﬁﬁh%octaﬁg “{)l@%??lq@&feﬁoﬁ?ocﬁh%ﬁ%@"g?gealscountry in
whi ch t herigiedyeliedsupplyd peiht medid béin@pReaharked with tdk@hs édsigpafindx@ati®sage ri ed on

an exterior of the canera, ) i )
has been paid so that each image printed out on the print media has one such token

associated with it.

2. The camera of claim 1 in which the supply of print media is in the form of a roll,
the tokens being pre-printed at regularly spaced intervals on one surface of the print

media.

3. The camera of claim 2 in which each token has an address zone and a blank zone

for writing associated with it on said one surface to provide a postcard effect.

4. The camera of claim 2 in which each image is printed on an opposed surface of

the print media.

5. The camera of claim 1 in which the token is in a currency of a country in which
the camera is bought, with a notice to that effect being carried on an exterior of the

camera.



