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utilized in the printing out of images.

It would be desirable to provide for an extremely low cost camera system having as great quality as possible.
In this respect, the camera system, as previously proposed should include mechanisms for sensing and processing
sensed images in addition to mechanisms for printing out the images on print media via a printhead system. It would
be further desirable to provide for a system having a convenient and compact arrangement of components such that
they can be inexpensively manufactured in an inexpensive manner so as to allow for the readily disposable form of
printing,

In any form of disposable camera arrangement, there will be the attraction for clone manufacturers to attempt
to copy the process of refurbishing a used camera so as to derive profit from the refurbishment process. Unfortunately,
such refurbishment may cause untold damage to the camera in particular in use of inappropriate inks and print media

within the camera. The inappropriate use of such materials may result in an inferior quality product.
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t hey can be inexpensively manufactured in an inexpensive manner so as to
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possi bl I'tion to provi |ng I clent operation. ortuna
such a mftmﬁthegfowemmpvdwnssﬁw be constructed at a substantial cost and tt

woul d be desiif adildeve t@npaaheiRowk @ prévid¥6rahd P MEichedio dMiRfsud Ebipatdhes 6ET @
system whi ch mai ntains a substantial nunber of the quality aspects of the

af or emernt Y™ r angenent. It woul d be further advantageous to provide for
the effecti vdt voutdeadyunagebus enprovidetfores @ubra serRPJAGIE @ affctige color correction or gamut

remapping capabilities.

Unfortunately, such a system is likely to only be constructed at a substantial cost and 1t would be desirable to
provide for a more inexpensive form of instant camera system which maintains a substantial number of the quality
aspects of the aforementioned arrangement.

It would be further advantageous to provide for the effective interconnection of the sub components of a
camera system and for the effective driving of moveable parts within the camera system.

It would be further advantageous to provide for the effective interconnection of the sub components of a
camera system.

Further, as it is proposed utilising such a re-capping mechanism i a disposable handheld camera system, it
will be desirable to provide for an extremely inexpensive form of re-capping mechanism that can be utilised in an
inexpensive form of disposable camera

It would be further desirable to provide for a simplified form of automated picture counting in a disposable
camera system

Unfortunately, such a system is likely to only be constructed at a substantial cost and it would be desirable to

provide for a more inexpenstve form of instant camera system which maintains a substantial number of the quality

SUBSTITUTE SHEET (Rule 26) (RO/AU)



canera system It would be advantageous to provide for a canera system
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PCT/ AU9&#0@549 It ~s an object of the present |nvent|on to provide for the

efficient anq’regrjb@f:ﬁ\é Vel @ﬁtehifﬁ%e%ﬁprﬁéssa%ﬁﬁﬂnﬁ adapted to traverse the print media so as to
separate the print media into separate images. The cutting unit can be mounted on the platten unit and the platten unit
can further include a print head recapping unit for capping the print head when not in use.

The camera system can further comprise a series of pinch rollers for decurling the print media.

In accordance with a further aspect of the present invention, there is provided in a camera system comprising
an image sensor device for sensing an image; a processing means for processing the sensed image; a print media
supply means provided for the storage of print media; a print head for printing the sensed image on the print media
stored internally to the camera system; a portable power supply interconnected to the print head, the sensor and the
processing means, a method of providing for the effective storage of the print media and the power supply comprising
storing the power supply in a centrally located cavity inside a roll of the print media.

Preferably, the print media and the power supply are stored 1n a detachable module which is detachable from
the camera system. The print media can be adapted to rotate around the power supply when the camera system is
printing the sensed image on the print media. The portable power supply can comprises at least one battery and
preferably comprises two standard batteries placed end to end. The batteries can be AA type batteries.

In accordance with a further aspect of the present invention, there is provided a print head ink supply unit for
supplying a pagewidth print head for the ejection of ink by the print head having a first surface having a plurality of
holes for the supply on ink to a series of ejection nozzles, the print head supply unit comprising a plurality of long
columnar chambers for storing an ink supply, one for each output color, the chambers running substantially the length
of the printhead adjacent the first surface thereof; and a series of tapered separators separating the chambers from one
another, the tapered separators being tapered into an end strip running along the first surface along substantially the
length of the printhead.

The unit can further include a series of regularly spaced structural support members for supporting the
tapered separators in a predetermined relationship to one another. The tapered separators can be formed in a single
ejection molded unit with a wall of the unit abutting the printhead. The tapered separators taper to substantially abut a
slot n the wall of the unit, the slot being adapted for the insertion of the print head. The unit can be constructed from
two plastic injection moulded portions weided together.

The long columnar chambers can be filled with a sponge like material to aid usage. Preferably, the print head

outputs at least three separate colors for the provision of full color output images.
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edge of the iPrReErgl athe aropsPInE LTS dh efaptpreto OMBIS hisrervq iagse g riosrowp of | dedaltved

al ong annRRRe sthidfd esleamebes, kR cbibtiRgdeabRck Ml ekt ﬁtage?'bﬁ&ein@-%% imhddewitRE&
sensor and {)rocessl ngﬂsdew ce f rt her %%%I ude hal ft unit for

hal f t oni*Algr 1ALCSLSREE "i"%ﬂ@mﬁrﬁ‘t dmeEsP lERG aeesy ére 3geS PARTWHB R8st or
pri nt i ngmayad withyadditveal piip ang, kdieddastope Bifet imagef, bowiongodified tmagean i npl enent a di t her
operation an Ll ni

ani € i per  arpRHAEBefts PR c R ol cehed B ikl gl Bl B0 B WhRELOR,
aspect a¥ogrammale wsanrprtemnally devick with the preiciebeing exeroally prograramablpsThe manfersysystem can also

aut hent Ic@ﬂsrts@pdeethattbecktettttglpmqtd t@fome@themtce%@ama&v@ame @Jf@@elct i nk
supply and print ped a ﬁ‘r t he {)rl nti ng out of ma&es sense y the canera

system the s‘iltcf%‘??f“&f’d"ﬁ‘ﬁ? §t’eﬁﬁp"’° L he Preseitdnyprsion ipre 5P Viniik hycarerg EP’;S‘BP §°"5’f's"tghe
i Nk and galirdgé senscldegicd for seridg anel Rering asmgeemproammgmwncﬁt praesslﬁg)mmmstad nmmgermlﬁts
within th S rc corr.es

cormmuni Cagie PR o STVl RNSL of ol MORLSPAMEor B & SRET FRRI L,

i nt er r ogptpraddnternibuta the samsragydtemiy fisst huttoh gndisegond fhutto emiemarcsiystteémﬂamcbca@mpmee@ & 0
utilize fdiaacOopRHth 6Phd QRerk YRBE cdnipRlngd BRSNS utecr,rst mtne.mga@&@mt {H8ge’sEisdrldbvice to

station so as to determne the authenticity there of he canmera system

i nt er r og&tF YrimpEEEATS utizine ‘B%SGE?P%%{'P@H" BHVUE 1&g H“i“%?‘i' “bl’ﬂ“b“f ?1‘t°8-‘g?féh°é‘6“g& Pt ‘E"Lﬂ"f“
stored wietdi n t he camera system with the canera systeminterrogation nmeans
bei ng create hi n se r for.sen

' mmges byt o dolyyBe BATRaPluTRPRAL) BredBh hIRAR ST B ol iREDS e
i nt er f acedifusingbe prinit pead ﬁﬂtetaeteebyssﬁm qa furthen inelnde ag peivation indicatr seshy at 4 bight emittines

i ncl udesgige %ﬁtﬂﬁa thdti}o@ cmmer%omlseme%te & ativdtiie ASacBvalidnBiditatdBRP PredStRMird time
fabricat ed vvlt a conducti ve net al ane covering the sensitive rrermr}/
ime

val ue stgfea V@ﬂB@TFWE“SST-EE‘f‘aEWP@ e gjorpaey Kpsed '"“"@D“QQ‘I legatcibp predetermined

PCTI AU9 8ihio 5 Addactitatilpaie aativeivh @idivatet afidr €ha pﬁaetetrheedaxute mentl; i daactivhting he semt dievice
station, _th erro at| can.resal

pr | nt Coﬁtﬁli tg?_ 8!‘ J%i'ngrgt%){lme r[nn!aptF l{h r gte 8¥e etemtm mtfrva? f:anf (_eJ rext%nu%dt IPFIC SECO ﬁ)gt?o&]alsrre ra
system 46hvaaécor dance with a furt her aspect of the present i nvent ion, there

i's provided anhsaed wlinGamRd: Sp&YstiR Mt MREASA, n,greitramlvmgﬁa éﬁ%%ﬁelﬁi&)\ﬂpﬁﬁngf or
sensi ng an |ma €, a processi ng, neans for processi ng the sense

st or age HeRAE SF’B?’ YT PTG Peri Egeca P MO YE S f?rcRF“‘tit"igl thessgpspchimagsy @ P'I'ﬂ% media
proc essosfupmeat%\s pavifddi fort the3aldgaL oSﬁrmt’ Etéjld de Qinﬂﬁg dfYimiges; Ehbﬁgemwﬁtt £1348 nB0Mingd

g\r/v: ?thfesguc};l rlt’tlhgz;[dlfcga?r%tlgetthe schetf |ma%efon r%t me?la %?%;%lgrétema;lly {nﬁhee p(r:tg ﬁ%:gtéghlgé}g I{’ngar%il ea
switch i mtaéd1f€90m14€$9tl‘i§®f inb suppie ctpmm;sefssﬂmgorargeaﬁlsk amortahle poweg sugply infetyenmedsdd to the
predet er pinRAd, $ealnSes afck aftees.pgrrpéaeS%Qfaodm?eaaaormgmtrﬁgc teqsomwcé it fhCcanidtd t Ch
state and process the sensed image in accordance with the swtch state to
cause th@"ﬁ?‘ﬁ'%tafrﬁ@éﬂ‘et"ti‘g"t)‘Efts?SGfV'ca“’@di"f"é%‘ﬁS'ﬁH“‘l‘tbea‘h'ﬂ?j‘i‘dl“tged i mage in accordance
with the switch state. Preferably, the processing nmeans is adapted to
output at least two inmages fromthe group of digitally enhanced standard
col or images, sepia color i nmaUBSHITUIBSHEEINRUIE) RO/AURges, bl ack and white
imges with mnor color additions, multi-passport photograph inages, sketch
si nmul ated i mages, bordered i mages, panoram c i nmages, inmages with additional
clip arts, kal eidoscope effect inages, or color nodified inmges.




The processing neans and the switch can be created on a single integrated
circuit device, the device being programmable by an externally device with

the switc i external |y programrabl e. The camera syst

conpri se g'o%gtog%nabl e jacket having printed information oﬁa/ﬁ§9g®|5$ace

t hereof indicative of the type of effect. In accordance with a further
aspect of the present invention, there 'S provided in a canera system
conpri si ng arrafemklyetherriislised igefpileng sthipfoms baving higpeaiamatedondeg infsrsornpe glens apleast
processi g srér@?@fm&wr afiNRGRAGS iséhghr UhRe mseda pmgﬁuegraeaaﬁrmtof madzrnaau§ weidhgMiar
means provided for t dia; a nt|n
the sens@@FREJA " her Eape aug)mﬁte& P %F' eéidmterc FaFEh e [e't‘)St e’ %%e tﬂgéeroga@t}@

first bwhtbgﬂedam@ntsreiohmdmbeatibmrreet@hneptr:rttem@@mﬁect ed to the processing neans;
a method of QREfALIRARLO!hd PeSATRERs §y,§trs<rratéaoorrmresaua9 lrrtgmtad%rrng ar:rfhﬁchfd'a rst
button to activate the inage sensor device sense an | mag utilizing
t he secolm!l"mi*tct"ﬁfﬁ“@tf@eaaﬂ"ic\%ﬁ"é‘“%‘I“t’e"Pﬁ'ra‘r‘%tOf‘h“eR&‘ﬂ‘hP‘tﬁ‘ print out a copy of the

tlrrage on It[te TE ln?%orkh@@@l}n cﬁﬁﬁt@a@@k%f&mn ut,uehdéaaqtd rféﬁ‘-c&fiuc%nﬁqle{lblé §1tEet etsh@n
also results in the y e .sensed inmage on the print nedia
S g £ T8 B S R e S a1 08 pet SRt PR FGrPET s RIS E IEET 9 Ton
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compri ses. ! NelERR RGN Arhd kR Achd YALRAS blddfl GRLSHrol Bl urher bein
predeterntne tine inter en e i mage sensor 1s InNi I Ty activate
storing miratederibedlixiblatigd for at |east the predeternined tine interval;

deacti vati ng h k@orddate Wi lain@ferladpebh SakeQresal h@htidhNBerdliE HEHE1E kY ARG stystéremcrudmg
interval; and deactr vat i ng t he sensor device ?fter t he pre%eterm ed tine
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| nvent i op, ; LAEKGnd. %ml% Y %‘3 LeE'soPdeQ.%Jﬁ% éttses.»}’%%mggodmwsrﬁécmg ﬁrstatl%aét e T8 &ermifid S OF
device for 'serising a a processing neans Tor prote he sensed

i mage; acqsr |ctrtactpremsaf surrptepsemaﬁs uiiizing rltge!aagr Gansop [deyics toyepg & swpnqolmam inrrerild a
for pringiRgiRlo tr,ermg %age AppRAH QoI cBhddticR nlefhbds REBL se b knthb N ehsdd B ! detngm@d ot Nt
head for rrntrn‘ig);rf sensed i mage on print nedia stored internally in the

print metPELH er?ﬁh‘"ﬁ%“’"rﬂ“%tﬁ"‘f BH“gt%”}éFS%‘é‘?di“@%geof i nk supply chanbers for
t he storage Offreferatly, tha sdoad skl @ngaoiasdnsed withih y sdcmtdermonrraeatsedmtga aiidie psckstihg
head t hs%e cﬂrges exa rllnciin ttl?%nté%sn&%ﬁa?a%t‘ensgcs% ﬁr'st una g%e s?m Re(.) SCI tt!tc?u% egemtnmn a

i rage sehgor Wi he canera co rFTXe ng the ge se

devi ce t magmumpnf amremm‘ interisity qf thie First lhwdndmmwtzrﬁngltenslﬁmtsirm@ ISHEEe‘F O(tme@ndze)
(RO AU im0 99/ 04551 PCT/ AU98/ 00549 -6Preferably, the print head is of a

l ong strip form having a tape autonmated bonded interconnect al ong at | east
one step edge™PHETRGE W‘H‘rf‘of“'thﬁreasﬂeﬁﬁf;@e RESHY Grverdiery fhete Seagrd "s‘@%‘e’%tsyﬁF'&ﬁ‘é'rpr‘s'“g

i nt egr at edinager serdbrtdedée fosasingat inagd y prl’o&@siir@mghﬂsalﬁr petice¥BipSthORBsedimdge 6 pant trddid her
t ape aut gnat ed bond. nnect n east.one.edge theregf a e
pl anar i n@é%a "8 (‘jtmcrgér%lcfltcirlt St&%e oﬁ% r0lla()f(r)t]{'gthntleeéti f%rep rntgljn‘('f’lo(rfattl erg%onﬁaéétwé r'c'fpgeﬁé
anot her . mpyjdinghiagluding aepfietrhgdd| fgr, printine t*prsoe@smgqgn ey medip goredhiptgmpllyrimthe driymtedia t he
pl anar i Qe rnetnedn Gdditorlkd 2 SREL 4R WERS cnmp&t RE tﬂa%cttg@ 8Pk 0 hoRhold RS subfy

controlling the operation of the print head he i nferconnect can conprises
a series "‘EFF°°’\WF?‘°€§° e P%B"éﬂld’@de‘ls?t “‘5" HoProessing HET“F \i‘e’“‘f“l‘ge'ﬁ‘?cbﬁ“léméﬁélé‘t‘“g RORignsSheet
bei ng gepei aiedriyco@tfamag In&@etsﬁd‘l@tklldﬂfe thadr ridapiet B drrh@th@pdp&tmehﬁ@ﬂbpb&ieﬁl@ for movmg the
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further 'pmittnéldes a series of control buttons t he cont roI buttons further

bei ng nount edPr@f@raElp%acﬁ Lﬁﬁ@dm'eeno?cﬂqﬁéludes a%eﬁ%ﬂrngmﬁﬁn ¥ drfdin an’e'srpSJaﬁﬁ m@&%ﬁg of
the present invention, there is provided in a canera systemincluding: an

i mage sefSHRAEERIRE 1B firsk e ol HheOPREG & SICRReTR A adih ﬁ@reffeabrepera&d i3 o&feﬂélgu ng
t he senseﬁlm.mmneramdh@nptrmaatr ng systemfor prr nting out the sensed inage;
a met hod of CPurtge eaq‘rrfg\cgrrwgg‘ rsc‘%n)s derrlma l% rint eddout b lthe[g) ifnt
head, conprising: GtiTi PRE ) %’ﬁs%rtvafd%"w%“e“ BEEASEE XY PR " age
pr ocessi Mg cantee systems t |rrage to det erm ne color characteristics of a first
sensed i mage; Ut iokddck Wb 4 Afnel SBGCr HE PRQN: ibIBMIE GhefeQs FERSFa PG SR h&%ﬁﬁ
rapid succession to the first |mage; applying color correction met %o
t he secof® MaahfesobkyienOpIsngan HAes @ ProestnecBIawy forchoressips Be pesterl impsdf priffanefiiar st
sensed | RHPE;mead GropidddTbr thstapdgt oft 181 SELANEediaTBIR. prifting foe mABdsYa pafd idib @6:Q Mehd
sensed image is sensed within 1 second of the first sensed i mage and the
processi ng step includes exasuBSTIWTERHEEN{RRG]ROoNAr acteristics of the
first imge. The processing step can include determ ning a nmaxi nrum and
mnimumintensity of the first imge and utilizing the intensities to
rescal e the |ntensr ti es of the second |mage In accordance vvrth a further
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WO 99/ 04551 PCT/ AU98/ 00549 nol ding including a print head for printing the
sensed image on print nedia stored internally in the print nedia supply

means m to a series of ink supply chanbers for t i nk
for util ?‘g tgﬁggggﬁy the prtnt head; a series of print rol Igﬁ?g/isjg{/@g%onnect ed
in the path between the print rredl a supply neans and the page wi dth print

head nol di ng for pinching the paper and "driving the paper past the print
head. Pmelfiag agrdne atPH‘éh%ﬁﬁ’b@’r"t"{sﬁheﬁ?"ﬁqﬁit’m%ﬁ)m Relpignedia stared interaally insheprer mefia sypply nt
rol | ersmaRPhYddionl @GWErlel sTehklsWWp thatnBerd ﬂaﬁthepdidrd'gg oﬂiﬂ&bﬁmhz]thﬂ bPthé HHint Ke@d; b Sriss oI €
snap fitted to the caner a s%@tem Two  of r|nt IIer 1%@ %Sgounted on
a first PURRIET Bleirpinef t“d R e BrY" H‘Fd“”’nsé 'H‘i?l‘sd’i“ © Page WK i BEAfeinand a
third Oﬂﬁpl@d‘hm'ghlepqperian‘[tdnlvloéﬂlﬂfaﬁerpstthmmﬂlw on a detachabl e platten device.
The third pr t - nt
ol lers and PREpleFimeR AR b3 HH B pRIAEGRA MR UpIPL oyt Dl
further ma@péhqpr@frolteﬁere prrae%ﬁﬁo therpgragie syefﬁn Tivn et tee irigt rpflesipp brarepuntedl o adieshehesls

Syst em GRRPG whick@é pridihehd FRGENSEIS Hourfkd whdChifdne STEHRDhR Ebliasis mdBER on a"’-detachable
pr ocessi

means, _f or, processing the ensed [ medi a su
nmeans fBP‘%P HEYiEu B ‘V’dd’r‘“‘ﬁ?'Fh‘ia“ 'aieaedt GwEEn 3 "ﬂ\%’g‘%ﬁ@‘hg‘é{‘"})ﬁ"llﬁ'ﬁta“ﬁ8?56'“ eBF"aP
pri nti nguddhiexhsdmsed i mage on the print nedia stored i nternal ly to the
camera syste I | e :
the sonser amioPebAk Bl TR, b ALGETAIIARN AR b0l Rk MBS
bet ween at aggpsensat deweqjioasempn ynage arpeocesiint mdaes fprr iresessingthel sea&q@l inzpgica jp el media c ut
the pri Qo Hedhd fdr e Qupphy @ brht Adio RpAH BLB! I PrilEfladStor Rintig WelsEHdd, .msg_@r%ﬂ e Pl Y
t he guil I o ne mechani smis detachable fromthe canmera syste
gui | I ot &a ﬁ%ﬂi&‘ﬁ?"é‘?ﬁ"d’&ﬁa"ﬂféa YA L PASEPIE ROVETSRPP R STEOm T REh ‘%‘h§Ht5‘b're§d ReSAYT 8Ad i s
det achaldegrokdsonp ricae; wa ﬁt@u‘ﬂ&m&yﬁ&d&ﬁimw&dﬂedtbheeqa Rhefptintifedih Supsiyl MRy and®apent hdabe
gui || oti n n%gpaacnllecmnctenrg o TRUI ofa I TANE:) Slz%étten unit bel ow the print head.
I'n accofdalEs Wit 2 ] gia"ler asp eéf eft"? e present invention, there is
provided a mermr lnestzrably, e@eﬁpllqmge mechaam &ndefaghable diompihé ragneee nagevﬂ” hdt dwiliotink
j etting REaflim aﬁe@atééhws e Erﬁlt mEd SR phyStheth aﬁ’d 1§ HJ(a%l‘iabl%Tﬁ@rB k0 Bitledh sfsRh A she%m a
sol enoid coil wapped around a portion of ferrous arm_ a second

noveabl &e47 fPPHPEAE ahesgﬁ'ﬂgf’%l'ﬁfcf’a&lsﬂ?a%f“ﬁ% P“ t FH%“‘"? ynjt bglovtheprinthgrdpi ased
towards the prli bddbrBedwitnt 4 fuethed aect af BE pieRft ﬂ%nﬂi&i,ﬁht‘rﬁ&&ﬁov&l’&d agahedeatdeedaﬂrp&.g
SeCon RNERR B AL LS pRARE 050 Sk 00 A ol S M i
move avvaylerfomnﬂ '{Vﬂawed;uwmaceort@h of theeferpauf #1tn; heendd mb\mbdﬁtm @casedmtmallytadxacamt how a
"paper Qg firlnl Ml burasgi tp@ards %%Flrhl%gd J}:&d’x\@% QenEm m@ﬁmmed@@me Eepd?ld Qluegl;le JHE%Q

structure for the printing of ink thereon. Preferably, the nenbranes are
resi| i erflemprapss pepling dye piinthes %wwgf W‘teﬁé‘ adefH HOBitiQR: e soleppid bsing ?ﬁwaﬁéw@% herBIvERRE.
The nmenmaratove &Wby(ﬁbﬁmlﬁd stiffacé U¥Qhe Prihitizhd symmppmdme&, 8y @PdperSok fiin)So belihgdidag
subst antl aI | engt RPLL 4 QNS of the print head
struct urg so¥hem°f"8ra"seﬁ%’9 ?)'ﬁﬁrdﬂéeﬁgsmmf{e!mﬁ p""g’gﬁg'r 1'ONS. The sol enoid can

i ncl ude an elRmicyebtyethe wmbivmgarofeSIkapntbuml@ﬂble eginstythersyriasg efetheyiinclivad srugirrappred
around %e%%és l«!é# daﬂpnﬂi-? F\Jo' n%ha@sf otht}ai Jlals&n%l’:r s@fpﬁhn&@%ulﬁla&ﬂ%@ d RRHRR RGNk jetting
substanti al | ﬂjg of print head structure rther, the second
novabl e PRRIANS] °§‘hbl?'ﬁ‘s'l§ Sﬁ'ﬁéffeﬁ%%“‘t%"l@m@ﬂﬁhf Wk ISBEPORES pri nt head structure. The
sol enoi ﬂ ca]p e sélbid \ea fﬂdudeQn raawgetea b.e)dﬁgrepmdxreﬁtrnare,lu@sﬂewh&dhsaﬁﬁwed hrldghdfal 1 St
armwi th a frst

.th S |d|srea| whil s
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| evel ofthcageoné mbvabld mn ip biewe reainst the awfaroof thegsintjwadt siractirea Thegsplpdoidocat beoaativated &
hand hel d,¢ @.E@Jc@ndf!ﬁ%{ LiGEly | an&e&%QFSQ%C»%mVM firdd 1691 R bR L dBRPERh0i Ol relabhEa RS ENT
i nventi on, ere i s provi portabl e canera system conprising an I nage
sensor dé\')i“@é‘°f°l¥rad1§‘é'ﬁ§‘ieﬁ§‘"gﬁwlﬂh"asg‘é"d P LIONTr IRl AEHFES f or processing the
sensed |ngﬁsemarwaﬁ1bmas paRdiia aspliponyin MRAEeIdRamd daek. f or t he storage of print
nediainar . int hea r|nt|n t he se di e on print
modi a stor ed TaeRPRa v Ch P erelit Pl rim RN & BOLED! PHEORARPEATTE!
cut ti ng domerispig amimegk sewerdedte forsegeng at omps; asnwgsmammsfmsmsemg Bxdemadiimagy; 4 it

| engt h of . & r
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and adap®einirerdip gy I“W@Pl"yt“h © faprg EYstersf and B eutigr Maskagigm &5 g the eried)senstdemegsy m
gear i NClogiisig advofhlictewtGteind @R 16h@k oGl frinid@schdd@infafed; BHd aWREH Beal dthRedt6 BRWBIE
sheets; The cutting bl ade can conprise a rotatable wheel having a sharpened
out er edge and the togged wWessSTICUTE SHEET @uls @6)i(RS/ADf usage i ndicators
printed on one surface thereof and the worm gear can includes a |l ever arm
wherein the traversal of the worm gear along the length of the printed
sensed |mage results in the engagenent of the Iever armvvlth the togged
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Not wi t hst andi ng any other fornms which may fall within the scope of the
present invention, preferred fornms of the invention will now be descri bed,
by way of“Q%% only, with reference to the acconpanyin i ngs_in
m%rch i g %ﬁustrated a side front perspective vieM/o?Cﬁ%SM&@gghbled
canera of the preferred enbodinent; Fig, 2 illustrates a back srde
perspective vie artly expl oded, of tﬁe preferred enbodi nent; Is a
wiegfo s Pl oy

si de perSp®atiajwted ok dgfen fhe dength gicthg Rntsg Ser%mpsfefherveeugeenrf&ermﬁrmg is
a side pemﬁgaminhtv:edmmmffatetsmas chassr s illustrating the insertion of the

electric not C}lf’"héumn de dan gmén a ru aglg,?vgeeﬁ\avmé) %sﬁr%rge\r/rgd %fea%ig%gpgg é%g\%%%fant he

:L

mechani sm of f&ri'e \
assenbl edvefageries foUSﬂgh wdifagps mmﬂﬂnwnmdbpa thersofianf the Wam geap fag rinclades @ el dinneretein

Fig. 7 i ravérsmrrrhe raernsgreegr)rg\rﬁer gﬁ%@éprr,@@seas@@ﬁq&h&gts lnquergn%a% dretr%frhmév&mp' y

mechani sm of the preferred I ment; Fig. I'S an ex per spective of
the pl atti@rnhespgeed wheeknia 'rﬂwé%%oraétﬁr relfte el r%’éqthheqtprgﬂ mg'cqtcg scatheutdemms apeeEn ve
vi ew of ihdiRticassRsdamed of imiga @inted hxeorph@fnhter&dlunl t; Fig. | 0is also a

per spective e atten unit 1

expl oded per\slr%ec frf'/%a"trﬁunr?confp"feagm meChta'hsmw 'crhé"ééoapprwhbth?rﬁ’éﬁa?ﬁ‘rh%‘i‘?g%‘f’ %"ﬁ'é’”m

pr ef er r edliewbmdtheront ;of Eirgghet Bad pawyl aledramsre angpthee Jepdr quche danpiecigipe flexide prtioh Her

recappi NG, ARG il QkedlWh&! [et,@a gd enbodi nent; Fig. 13 is an expl oded
perspectrvae of the |%Ee supp ) lcartr?r dge of the pref erred enbodi nent; Fig. 14

Is a close um &%r&ﬁ@ﬁ&lﬂh\é,farthkr’a@eabﬂ-the ﬁ'@éﬂt |lrﬂer@on fhere RSprdvidkEin RA InteprRBd &r‘c@ﬂ@peOf

th k pl trid enp| TlI TUTE SHEET (RULE 26)
(RO ALY s st ns R S 20t i ook BETe s e BB PO

di agr am infut signd; sfocagemerhs fortsiopnd vl foothe |pﬂmeslgnﬁiﬁ¢g®pm&pthwnﬁn@ﬁtdnspd’rﬁlme8 sdnipgsighi p
of the ptﬁe sft gslf crfqgtu?m % t<ms aEér Ge fa%?ca!'oa offle ﬁ%@grclxtgcdggmt r 39 icE deterErne a crirrfnt

illustrating the process 0 e pre rred
i 11 ust r aimirg ParamrtesH%lutefszrprsmﬂwhpérl@p%wwetwbred»wecﬁfclwlh@tmswéwhlvtyg ppeomesxsun@f
the prefgdegahieddndi ment; Fig. 18 illustrates a side perspective view of

t he assenbly 1a¢ Q&RHH errEl c'&rh& uﬂﬁﬁcf t@'ﬂét&ﬁlln@ﬁpﬂﬂﬂc‘ﬂﬁm%th WHidh-to arg/e bl 4cH§t$rro?-£nq§k 2!
si de perspectiv rocess of the preferred enbodi nent;

g 5o THE ot euh b DR T S 1B AL DR SRR B S WA
uni t i n thdpdockingsiges] fop the daviooahid e sorage iegps cqafpnseé 4 flastt memfosygirduh €n thexdeg@itecONNect i on

of the ts of the preferred enbodinent; Fig. 22
i1lu eéri%f?bés it oF AOBRN assenbling the preferred enbodl ment; and Fig. 23
i s a per s pectNopthsanding oy pthas érms which gy Bl Vit the seopaefsherpshept ipyersion prsferséd forie of

pref er r afk ievERRA WIBBK be described, by way of example only, with reference to the accompanying drawings in which:
Fig. 1 illustrated a side front perspective view of the assembled camera of the preferred embodiment;
Fig. 2 illustrates a back side perspective view, partly exploded, of the preferred embodiment;
Fig. 3 is a side perspective view of the chassis of the preferred embodiment;
Fig. 4 is a side perspective view of the chassis illustrating the insertion of the electric motors;
Fig. 5 is an exploded perspective of the ink supply mechanism of the preferred embodiment;
Fig. 6 is a side perspective of the assembled form of the ink supply mechanism of the preferred embodiment;
Fig. 7 is a front perspective view of the assembled form of the ink supply mechanism of the preferred
embodiment;
Fig. 8 is an exploded perspective of the platten unit of the preferred embodiment;
Fig. 9 is a side perspective view of the assembled form of the platten unit;
Fig. 10 is also a perspective view of the assembled form of the platten unit;
Fig. 11 is an exploded perspective unit of the printhead recapping mechanism of the preferred embodiment:
Fig. 12 is a close up exploded perspective of the recapping mechanism of the preferred embodiment;
Fig. 13 is an exploded perspective of the ink supply cartridge of the preferred embodiment;

Fig. 14 is a close up perspectivg, partly.in section.of the interal portions of the ink supply cartridge in an
assembled form;
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A second noveabl e arm of the solenoid actuator is also provided 78. The arm
78 being noveabl e and al so nmade of ferrous nmaterial. Munted on the armis
a sponge rii surrounded by an el astoner strip 79. The sto r snip 79
is of ag é&h?¥§ arcuate cross-section and act as a leaf’ 'bﬁpﬁﬁ gbarnst
the surface of the printhead ink supplyocartrrdge 42 (Fig. 5) so as to
provide for a seal against the surface Sf the printhead ink supply

cart ri dgims® (Figd) {5170 grayided dpagiinan ImagrPnig el sudicoffee imppeisemepr ghip pasmaly locgg! act
to resilii@Rthvty S0 & Hght BR nRlAss AiBe 52 § Bdlided Sor agRitSLover AR ity §06 65 t@iarowkeroﬂ nk

supply unit 4 red to operate t Inthead u on.the
inserti 0“ﬁ°p8’fl'gEaﬁfi'?e"roF ‘f’ﬁeé'ess"ild%cﬂ'i?:'"& arsrifors {43“'&@5{’}1\/8{‘)’ 8"% g %‘5 1@ %ME@ .’P
arm 78 tpoovived/fer :el-cplwgglrtgonkbrelesaaﬂprad‘ﬁmg Asnnesrnégtedeqbropgsag &5-FBare fihier povided &r gnﬂdulrml d
agai nst Eﬂﬂx.@lh%ﬁs Giwhile the printhead is printing by neans of a small
"keeper current npc il 77. Sinmulation results indicate that the keeper
current can pd&e mkgmpfv eeskanisry 4P dntesacts Nt a trlaienauntt (vhich @vides print anedia ukighs ednthen | v,

after thJan Y dn Mk iskbly nrea\emdaamrs srh&vsghlwpio@;dlvra@dftmfprmﬁm@w tvh.rwlggnaqmar(blsw 63
of Fig. actjin afgﬁé’ umnium Strip 4 and rewgund so as to

clear t r?éseﬁ}"&%v‘ I3, “E%lpB‘F AP ees H‘i"'ﬁ‘?‘ﬁ 8%'“ pgﬂﬁg@ﬁﬂé’ﬂ‘ﬂ*y‘ snap fiEed QP flft i s
t ur ned offf pateed bspbl. NyBChSIt) a 8&ondaititisfhetphagendrdnc? B a satifgl@thabitne 6ok ach traveeses ke al

e U 80,0 B S AP B8 A U,

that t hefittod toftes pasten ¢lisagiad thspdospRagess Higsk 63 whihnipghelessmeitring) whegled§fastesedritizam s

of re- Capinft%oaARb mBlnR@ackhd NERWIR atc&ﬁneH&ckuLubrS@{rdh%luQJs a%roﬁ%henﬁrk groﬁé’ﬂeacQ%V' ce
having a | ong rectangul ar. formFurther, the Rre erred odi nent utilises

m ni mal  PBRAE diakmachaatm &4 01 Fieng wpon therepyry aversaln e exifingpsels tAs shoun grevipusly iy e 6,
oper at i ofadial atachadigdd4tihohidalalcyggedosndfage ahx&mwarlmapmrpavaursrvsremtthereSy maﬂumﬁ@dco\m bf St

t he prrn hea 0. Fi 13 an .

1T ust r PR S RorBokdd Al of WL MieddoWikhech ik of 1t Sl medidions S meibaing g
Fig. 14 mlzttﬂeru@éerﬁépeeeaasthe@eﬁtupr@marﬂpem?aﬂl view of a bottom of the ink supply

cartridge W tfhe bE@nS inbihd2e RCintethdi t'ecdp?l grn@eﬁﬁnsm-%@or'réegﬁapﬁgmpb%t q&a4 tvflénqlgﬁn ﬂ% i's
based around a  pagewi dt h pri.nthead onpri,.ses_a |ong slither of

si |i con HSJSARENg ﬂ‘F‘?“"é‘bsodFC"H’Eﬂ aBongs RoFion 8 hapdiyeerpetovia s wplepait wilpyps tp RVdyp| v
of i nk t@cafpilg adriie pEintrhbaiC dn b pttfﬁr&d&hbddﬁﬂﬁt tverk @rprdvided ﬂuﬁhiﬁbﬂshl\eﬁ'bnnﬁjf@ﬂﬁthe@d”lre-\ll a
gl ][nf g:: gn%%{);gr%}’r%e%haqgncmh%mdgﬁﬁr i%%?ptor%@n mt? a h?]n%ehrg cOaInere %tg‘r%![sg Qs t%anogli 3 Eor lpr derﬁ ]
speci fi cappiegr§angikjet rinthagdt ached appendi x. In partl cular, the ink j et

printing systgmsgisu@d an! erbrdasd%v%f%aéc earl ﬁ%an%mevﬁm& rat ,mﬂuﬁe@L ubéeelg oftﬁ@
| mmge Creation Method and Appar at us concurrently herewmth is

hi ghl y stidPgHmghereef 1@6[5"?%7'“3 f’r‘ﬁ‘r‘i’g‘}“sﬂtgﬂé‘rs‘“?cﬁ'ﬁ’é't"“’ldééﬂ?’i‘ﬁ‘lddi’g'i"@%g Qdurp eqildp pligh t o
t he att acheshpripaRakiekyirC ahe &kl IO ishiened kiobrd ikt WhiekkryCoB®id HE V6 mgchas dﬁ6dnféﬂ ead

unit 102, The fun ta nt of the nk s car h bei ng
e suppgPBrermept R g Bd SR b el S Rt PR e s
surface ﬁcammpmeﬁmmmtﬂmz In the description of the preferred

embodi ment, i X sdoshd ARSUHESmiPRE sorndidicRSoGOLQ rovided 72t mnpreseﬁéﬁhre%bls thdafo

utilised so as to provide full colour picture output. Hence rint
suppl y ufifde °ﬁﬁe"i°'r‘f‘c‘l“ﬁﬂ'é‘s Meypiedon Hi 2y i 3| sponpsoRwop Srrounderh by %{as'eg)arfﬂrpaéer%u r
104, a _rmg;e)mte:astrrpes erdmgdnerm&cmmas-smbﬂ ﬂlWad,’teﬁﬁENﬂinhgs:h@@tst thecGifacO3f thetpeiftRead
reservol sy FEIL it 955 Sl ly B AL EER PSR PARRRPRLAR, SROROE
cor r es pohdhagpiesaqk Peﬁmnnehst(mndsptlmne# !Hr &8 9o te vegiti¢ntly) gefctnlneher ehubtorfiar gaal )| agaifni the
back andsxfn@{etohthé’\ﬁ?s!ﬁpﬁrﬁﬁm@f' nthead is utilised in a handheld canera system
The reservoirs 104, 105, 106 are forned through the mating of first
exterior plasthe "df fegieed ooperfia RitheRd LAt 4PoB e Bpretiop airapepthselynoit pail 754y ackivateq 1 st
end of t keashaGe it aeﬂslolmbvaebwrdese adjateRi'th mscﬂfpraews Thielaft 78Lid Reid agdidsbend Pl 781 1

inlet |lea Lres |n ndi channel, j S hydr ophohi ca

treat ed s?ﬁé ‘f”mheag s p"me'én R Swé Pgﬁe‘t‘méﬁ&"‘t H‘e%? m‘r'aé%‘ér““ﬁhg’)g)'faﬁré!“’f ﬁ&t
may f | owkebwagrentivan ke signifipantit less Hamthehcmaﬂ'dneummr Sub;le@tntla he&errpbéto printiogh e ppakies a
convol ut [ [ {
chanbers g‘q"&% mi ek An mg?%ﬁégfé\? é’ Ptﬂ% S 3‘ Ctrng %a?’%)tn qgni S&l‘g&r%o% ?:lgvg g#dg?“%g'gaplgr{ (é

t he chan ﬁ‘é‘ir@e\ﬂﬁe’é ?ﬁ“r‘r’ resFRAPIpEIREChaBM islSS“bN“‘"i‘He‘h"c f@ﬁ“"é‘ﬁ gpmeq pfednd spriges 738 fenrn the
series OtmiBfsé thit tHe Olastsinef dl ishagiini rislidgRghirsQhd pRRRQNEK Sgply Akridgdippl y chambers 104,
105, 106. A plug 121 is provided for sealing the refill holes. Turning now
to Fig. 14, there is illustratsiBSATUTESHEED(Roe2eIBGAWe view, partly in
section through the ir;k supply cartridge 42 of Fig. 13 when forned as a
unit. The ink supply cartridge includes the three colour ink reservoirs
104 105 106 V\:hl ch supply i nk to drfferent portr ons of the back surface of

A N~ o o o o o " A NS N Y




I nk supply cartridge, perform ng a washing cycle, and then utilising the
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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 sioshing 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 ieads 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 plug 121 is provided for sealing the refill holes.

Tuming now to Fig. 14, there is illustrated a close up perspective view, partly in section through the irk
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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applicasgon is disclosed in Wng et. al, "CMOS Active Pixel Imge Sensors
Fabri ca Technol ogy", | EDM 199b) page 915 The
i magi nglngg?‘%ﬁyca éea"éprﬁ“tgs}"ém%f)s%%?v'dﬁsc Ve pixel design of a standard

conf i guefahd devrorfofuntieriality 2Ethe kanpragrid aheamvebption of ¢ orie hewiship. Theehipidea Bigiis or

pi xel s gRoLHsR&n RS ombRs bM@§ uﬁa@@—ﬁhsmgeanm&tbdlElmacoB\Qzﬁmﬁ'ngQQYmﬁyﬁbéeéﬂ%%RAWt h a
f our tranS|stor cell, the i cal pixel size scales as 20 tines

li t hogr agrﬁeck%aew@e‘?r%s °°"FH‘ fanctigns 5 jgingle #Pni mum pi xel area of around 3.6
pin x 3.6 pi Thechblé@éﬁﬂﬁtedtbhﬂrdﬂﬁmwzhﬁmgﬁust be substantially above the
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speci fi g agn%n mﬁ pin x 2.5 pin. The photosite can be a photogate, pinned
phot odi 0 e nodul ati on device, or other sensor. The four transistors

are pac ked a@edﬁ 4§ ‘inclygen GMOSy lagiqy & CMOSaifnage sensery RRGYH apd apalag) cispriot & vamyl Wl bot h
the pi X@houanst flathemdatdfit @ iherenoh Mol HAMAS € alsol Preferabi AUCRE fdr PeorcktioR ASdinSH r@Verse
packing density slightly) increasing pixel size. However, the advantage in
avoi di n§"5H"f& &i ffraction limt is greater than the small decrease in

packi ng densAbemativElyethe ICA paiir@dityrbs disidsiontd1eve ehigs: gafoe th: SMQE lmaging artay,iasd honiger
than th . I > from
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i npr ove l¢he ﬂsmws'rmekgm&@# borpadaread) somcbatmfe"ed Weggip@am&wmﬁmmomg
-14tranaies&@}rmtmg;&ahdagtepy maki ng the variations in gate length represent a
smaller otal gate length. The extra gate |length) and the
: shaggedggﬁé i bmmﬁ‘éﬁtﬁ ff"ﬁ]&t‘"g ’°P‘°‘r ansi stors use nore area than the

m ni mum for the technol ogy. Nornally, around 8 pnt would be required for
rect angul ar packi ng et nas been allowed for the
transistors. The tofal afea for each pi xel fis 16 pnt, resulting froma

pi xel size of 4 pm k14 megapixd/\imae senspresol ut i pn of

Analog Signal Processors

Image sensor column decoders

Image sensor row decoders

Analogue to Digital Conversion (ADC)
Column ADC’s

Auto exposure
12 Mbits of DRAM
DRAM Address Generator

Color interpolator

Convolver
Color ALU
Halftone matrix ROM
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|,500 x 1,000, the area ofthe imaging array 101 is 6,000 pmx 4,000 pm or
24 "m2. The presence of a color image sensor on the chip affects the

process r i in two ngjor ways: - The CMOS fabrlcatlo should
be optinﬂ§§§h@§g hi nimi ze dark current - Color filters are qﬁﬁﬁﬁﬁ%@' These
can be fabricated using dyed photosen5|t|ve polyi m des, resulting in an
added process conpl exity of three spin'toatings, three photolithographic
steps, three devel gpiwaamibn st eps, and t hree pardbakes. There are 15, 000
anal og signal procgsss ﬂm 0¢g pr each of the columms of the
sensor. The ASPS a r ﬁ1e signal . providle a dark current reference,
sanple and hold th %mdﬂammﬂ@ﬁd suppress the fixed pattern noise (FPN)
There are 375 anal - 206, one for each four colums
of the sensor array These,nav be delta-sifm or successive approxi mation
type ADC s. A row off Proega RAYunm ADC s are {ised to reduce the conversion
speed required, andlEmeReyEnt of anat og signal degradation incurred before
the signal is converted to digital This also elimnmnates the hot spot
(affecting | ocal da %ﬂ%ﬁ?ﬁé&ﬁ& and the subgtrate coupled noise that woul d
occur if a single highianeeste Bk ~|Each ADC al so has two four bit
DAC s which trimthe_o ango 0 he ADC to further reduce FPN
vari ations between cﬁwﬂﬁﬁ§”mTﬁ@§éﬂDAC's ar¢ controlled by data stored in
flash menory duri ng|cibkprLLestt ng. The colu select logic 204 is a 1:1500
decoder whi ch enabl - { gH§al output of the ADCs onto the
out put bus. As each FYRET ed by four ¢olunms, the |east significant
two bits of the row Bslceaits control 4 input janal og nultiplexors. A row
decoder 207 is a 1:pQo0—decoder—whieh—enablifes the appropriate row of the

active pixel sensor stray. This selects whifch of the 1000 rows of the

imaging array is coppmdpse to anal og signall processors. As the rows are
al ways accessed in sequeﬁce——++mr+1wrse+eej | ogic can be inplenented as a
shift register. An auto exposure system 208 adjusts the reference voltage
of the ADC 20t GRY. PBAMOokmage sengort REM.rfitagh memen, Rardielgiterfaces Biddieinkerther anth g DE lon be
previ Ousveﬂcd&asqﬁnh%}eQ d'Fhe [}@1 i mfte'b&mJ rnl?orgf S8f1 nmu?ﬁﬁé ﬁovjelscopsﬂﬁﬁt%q artdml&ug)tﬂveﬂlent

di gital peak detector. The peak val ue of the image frame period before
capt ur e °prign ?‘@T‘&Péﬁé’é’e’f“‘}“ﬁ%ﬁl Sis provided to a digital to anal ogue

convert er ( DAGjg, Imnhs&hesgﬁl%ﬁtadfe}& Ichas.giTrdmip 4zad &i’nﬁnﬁ&& by&ktuagﬁg fafidy 1oln,ewml umm
ADCs. The peak det r reset. at the be refer nme.
The m nlc?ﬂf?n T mre%gg)l rﬁ’cj% r%’ ev% PUES 3?1 ° tHE"g Fl"aé ﬁ%oﬁ o Sls(t:o(5 Hoh E?QCS&P e 'tgl SO
col | ect adoliiton oLlGI0OK 1.6 Thearaean befdinided @tpomorbvmﬂgr@s@n@@mnmmwo gréve pistld, prei s
consu nededl?)YxelaanPBéMug LnQel H)%gtq pfxg gQQA q‘he;en?e 7'5(6@-% glxc;:'\-/%r&ﬂsWtﬁe l;n%ﬁlﬂﬂ%oo x 1,000

i mage fromthe sensor without conpression, tes of 10 are
required. ThiTee etagdvences in R fjeldof imgge sesing Hl"lcﬁ’“?se‘%getsﬁa?ﬂ i priisplarpamis foung jnthe
DRAM  Thmtob¥RAW1 b ﬂf(]EBQYraﬁSScSIbtﬁ'Bd Ele&mﬁfl)etl&te a:a56 pN’ﬂbullar PRI 168 toOI968. nmhmgant ed

L1 9 0 A bl BB ARGRI 5 SR fdlin SRRR EN RTRIR Y
factors Paceldnmﬂlsgnors Frbiraat Congratl VLGRS HDRAMDB Eeptmojogy’, EDYLINED, pagntis SUBSTI TUTE
SHEET (Rule 2§) lm(@g daﬁLJ) uses a%%%lo%ﬁ@]pl 151} @k&?? tﬂgééQOnﬁguﬁaI %o .RE%@M: i k2N

be nostly elim anal og storage he | mage si
accur at eap‘ythPrefPrﬁf%ﬂ F‘i‘éﬂ"aﬁﬁs°fsﬁ’d°"d‘§/5&‘3“‘? hﬁﬁls'ﬁﬂ‘ 25 fepsifle Wighrthertgg oioabavyéel&nwgh a four
requi r edrahsistoptell ke thpiel ppJamze scalhm\meﬁes thdlltﬂdgt‘a@lklc i@t agerafadwnie niuﬂfﬁlgleplke‘-ﬁarea
preferablea i S pai i

adat on, Is.i.nsensitive
Por e ot e Sy ERRa T s e RSBl B bE ke Tol o R e s o
DRAM ad chise sdvargrgeres e hor a Sbdre phomsme,demmdne: thormargin eyerdherdiffigitiandithitarsi®tdiotizontsl Ian;i
DRAM 210, I e
DRAM 21 fVe?,wgzmnsognggA {T@wg&pmw&fc\fn@ Lesezssqeﬁrﬂ,rnsog%g& m;i‘ﬁ&@ma Feda Jﬂ&l gcag y
be a si nipned phaiediede, CFWWPU‘“PB%%?WWFW@‘S@ata can be read fromthe sensor

201 in any orefour &aﬁs.smtaedvaékgd M.l. tLeslﬁ}Qdfaﬁ&SlﬁﬁaFe&aﬂgblﬂ' rbRANG A6 bBE BR hatiask
The read order. fromthe %ﬁ:‘ nor mal | mat ch t he
S gy gt

requi r enBHRASOYF ‘°abe€8‘l'affr R °a{'i*“(‘ff“°éﬁ’ak“fgn yhé%fff‘““%%‘“ﬂ e dopger the
magent a, adeandgetedvbiding thodiffraaibn tiriieis greatenthad'tmd\amdeereasemeam&gdehs,ty of fset by a few
pi xels to all r

the DRAM si nu ttar‘%ggﬁrg?io%ax_egl%ég leg’gtml‘#ﬂq} Igr[gi?r th+| h’l% mqrﬁlln@'tq for %e pro&g)s tecﬁngiig)[ | e?{n

t he dat ahafe esen mﬁ@sesblfwm A Iqngthraks0. Bumrﬂgwtaw@\vpﬂemh Pwéml@@e%s is Thimgrove the
capability is used to elimnate the need for FIFGs in the print head
interface) thereby savi ng CHUBSAITYAE SBEET (Rhkee (RBRU) nage conponents can be
read fromthe DRAM each tine color data is required. This allows a col or
space converter to provide a nore sophisticated conversion than a sinple

| i near RGB to CMY conversion.




Also, to allow two dinensional filtering of the inmage data w thout
requiring line buffers, data is re-read fromthe DRAM array. The address

gener at or Ry, géo i npl ement i nage effects in certain m)d(éJ S f ra. For
pul ati on GCTARSSPEAE

exanpl e, passpor photos are generated by a manipul ation

addresses to the DRAM Al so, imge franm ng effects (where the central inage
I's reduced)) inmage warps, and kal ei d0566p| c effects can all be generated by
Mani pul aerisisis malvhing yrenkingldie vegasions imgatetlqneth RRVAONt awihdllereprapbreioneafithe onkeaig&ngtr. at or
213 ”?K bet I mtg-l %gae%edng?tﬁmes%b%@%mg m&%:@gmﬁ us@tnfa)ﬁ%z?thﬁart}% nhwntrt _
into the standar e or addr ess nerator is
i | e Hegeema ey Pl g i P Be BT ot SandrpRe PRER s Ada bF

random beghldwed¥oahd tansistont er pol at or 214 converts the interleaved pattern of

red, 2 x gr e?h totgqg:a g)l' Hl@h ;BME 1§p,{1ﬂf18,1t86§0r9| X&ei%nze gn(?';(]s i Swg}]: ;[Q)ru?on o§ bi t

adders and assogi ate registe VIS Ons are green)
or 4 (fdﬁoqwoaﬁnatsﬁefé)el@%lnsﬁeylwawqg@umwﬁp@tmp@dmé fixed shi fts |n t he

out put connegigd p%c&:ff a boRindd AEHséton fle &m\{@dts\t@rprcgéére&ﬁe@h %'ngﬁfjw@r a

sharpening filter which Iggc ies a smal|l convolution kernel (5 x 5) to the
red, green, aFEMPLEHHIgHEREssFhoppe qpiimiged o mifmize ARG W i on kernel for the
green plane Cslodfilfeds @rcetfuirddr Traetdaaibe faﬁnctnthusmgdyear)iﬂothhleMﬁvqolboﬂmﬁi&e,s rasﬁlnﬁg" meR has

twice as?cﬂggxce % co e;g@y fT pr? %ﬂ% em tﬂrg% Hholoilg%agr < StFﬁS tEree eveﬁop&nent step. an9 tehace by

i nprove erpolation er pol a
t he col d)ardbahﬂtserpol at or, to a cl ose apprOX| mati on of a sinc i nterpol ation.

To conpensat @hef‘éla'ie islago dnmegnal ﬁt@(fegsgr@ tMS) 2% brfelfor Q&6 Yf e Iidinhs WP thBleof ITRAARN.
To adjust the image sharpness tqg match averaﬁe consuner preferences, which

are typir@elfy pe ?‘%‘F' PrAde; ar?etbé""tti refigency, sagRiE AR hold Ahe sigpal.apepprressths fixgd pakem paise
single ysancanera i s i ntended as a consuner product) and not a professional

Pg?%g?r ?ﬁglnc { eréeoa?rr%S% an’aloég% é[? al 90%\?6%%!"5 Elﬂ o%zea‘g)r gl%h ft: ?_lr colgrﬁnsnpenslenﬁs& U| ar’lr%%%gyl bre]gS ’
f r equendyitaisigmaliox sugdesssive ppmlﬂ)atmdeeADCI‘ h e Af lSMCQf iloyn calgnns ARG’k agre ugd tcheduceiths har p

mask’ PleSfvErsion spé@&é&tc]%gthgﬁﬁﬁxt ((f %@4%@ dégﬁgtlép)ncurremm?egﬂtg 4g$1§1]15 c01|§ert1cpto

antialias | mage Warp q These functions are al nbi ned
into a é’i‘%l@'sé'&’rﬁ%‘f"ﬁf‘f 'Efrtm‘r?ﬁﬁt ?"ff%tmgAgca'tdh'é cysfencand fhe sybstrate cquplgd r(orse% WP‘H%?F“F

Mpi xel persmglea@mia)eedm »ta@t.sad Bauundam alsbfhasl“ﬂalb tourpimmsc @il irin @le 616t ahdeald TR E
col or c e econd rOV|ded by
a singlé rm?ku nhef {egurce F[I[}Q "faf'a"o'ﬁ Vi eese"(% u"t:"(%e ?eg ﬁtareﬁwgpé}' %almsst?re?g‘dﬁ FEEY A

col or Amurmnmpmmn nes the funct i ons of col or conpensation and col or space

conversi on Tl doltfin o0 BB ioh % aHlsb agtad&%thtce @nablttthecicapaoaméh@lw Silpul B V8K
pi xel of the frane. h shar peni ng, color _correction s
onto the output bus. As each ADC is shared by four co umns the least significant two bits of the row sclect control 4

input analog multiplexors.

A row decoder 207 is a 1:1000 decoder which enables the appropriate row of the active pixel sensor array.
This selects which of the 1000 rows of the imaging array is connected to analog signal processors. As the rows are
always accessed in sequence, the row select logic can be implemented as a shift register.

An auto exposure system 208 adjusts the reference voltage of the ADC 205 in response to the maximum
intensity sensed during the previous frame period. Data from the green pixels is passed through a digital peak detector.
The peak value of the image frame period before capture (the reference frame) is provided to a digital to analogue
converter(DAC), which generates the global reference voltage for the column ADCs. The peak detector is reset at the
beginning of the reference frame. The minimum and maximum values of the three RGB color components are also
collected for color correction.

The second largest section of the chip is consumed by a DRAM 210 used to hold the image. To store the
1,500 x 1,000 image from the sensor without compression, 1.5 Mbytes of DRAM 210 are required. This equals 12
Mbits, or slightly less than 5% of a 256 Mbit DRAM. The DRAM technology assumed is of the 256 Mbit generation
implemented using 0.18um CMOS.

Using a standard 8F cell, the area taken by the memory array is 3.11 mm®. When row decoders, column

sensors, redundancy, and other factors are taken into account, the DRAM requires around 4 mm?
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mat ch the nost popul ar settings, rather than the nost accurate. A color
conpensation circuit of the color ALU provides conpensation for the
lighting Qf hot o. The vast mmjority of photographs ar ially

i mpr oved 8‘{/"54}‘2‘?% e col or conpensation, which i ndependentPW#g)i}#@}%zes' t he
contrast and brightness of the three coI or conponents. A color |ook-up
table (CLOT) 212 is provided for each ¢l or conponent. These are three
separat e 256 This REMANRcan perppsivrdlimipated if appled stogpge ¢ thpmagp pigng] campacc@ipte)y aiprined s ed
as part ipfhe EMOSHRIgAE area@rfcrraﬁw@s@coms%a&s to phifaDe RS P@lv&@r asglﬁadstér@s ook iRhge i s

speci al eff cts such. a hastically selected ! effects.
ol or - SPREHEGN | EPerBRCy BB TS TPE ot ORISR Ab PHE e or
space ofcofishierabiyige sensor to the CMY col or space of the printer. The

si npl est ConVAebﬁA!QrAddrés Qengrata' 2 PE@Vlf&gﬁlQRVrlgfam} Q?d %é)%ﬁ oA ¢ DHRW?Q\{E rl.}ndérﬁgrﬁnal

Si rrpl e conversi on assunes I nearit or spaces
per fect wayesionseectriteaddres ISHﬁtrﬁmednle/ ‘W%Tofﬂt‘fldﬁtme@d feppm %@Mpfﬁmfgéc SBPISOH Yhigwd! t he

i Nk dyesypidlly BeldQimple Rter Btk BERvdr, Sheaaata Edn bd ﬂeﬂ%h tn.er}.srﬁdsrrml it bulyQRteQ fr matctiy Whed
t hr ee di nmensi onal _arbi trar%gtefl s ormta Thi s ﬁgffectl vel % mat ch any

non- | i neMiEsEsy e HYAE P& e 8irtaf SFderc E b the PRAM ppormally simafy, pach the
usual | y reméessablfa dlor inletpalator agd)mdprmoﬂcm:r Asfhagen, mgme,raﬁii wdifowoes oﬁtﬁﬁmﬁﬂ’heﬂiare
engine is a col r atorsS 19 G810k NE 1ROR; e f a
half t onaiese 9 Hlet §J £ p‘%@g% gg&asgzllé ‘lFoIr 'ﬁ'&\éﬁ‘é&u boors, | tn %S‘\lo%g% t.@ dbi’rd?n fe gszxxo
sinpl e nmtﬂtmolﬁ’ul fth“mey thesenls phe'ﬁwpfbr@eestm albﬁtther@mﬁomsthe ITMM maenum(rseisnrm thee

mul tipli &ﬁn@%c&b mad@hmh}o@sse@wenmm 08 Geel ok @IFOs FONEMB! headinfdGRe, HRRLLANELONE
pl xel rate is %%Vr ess t han |ersec t hese operatl ons can. share a

si ngl e niPterpi HerreaRER 'H‘a?ér“mﬁ"ﬁ‘@‘ ff 25 P |f'€F‘ iR AN GReP AP £oIRf<aR SR Hior
ALU whi chiiowssa sdiarsgde wanbdnert foepraviie @rmoceosvptesticnt icoivertibinditi ® Simpliligéat 6B to CMY

hal ft oni ng can performed as a di spersed dot ordered dither using a

st ochast §°C Op{ll mzed dither cell. A halftone matrix ROM 116 is provided for
storing dit heklsogle Rllowgwe dingnsioushfiltsring Af #¢ imagerdate withoutypaniging fine Bfess, B i retegifecyuat e
to ensurg. pR@lakdye cell repeat cycle is not visible. The three colors -
cyan, magenta, and yellow - are all dithered using the sane cell, to ensure
maxi mum co- podiE #dd E?Fflgﬁ'&mf?f misyplso jpplemeny frage efigstsin pertain Fpdelsof camera Fiot XpmpleoPaspefk
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as error diffusion, it does produce a nore accurate inmagé wth fewer
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and the contents he dither matrix 216. During the halftone {i{ocess) t he

resol ution ofAt“r'i‘t‘é°'Y°h’aE§és proyidedas msbargening Slier wiich apeligs afall eopvolufien kemgl( Ly Bep thedttk one
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up the hardware, and authenticating the refill station. The processing
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requires a single transistor per bit. A Flash nmenory 221 may be used to
store a 128 bit authentication code. This provides higher security than

st orage thentication code in ROM as reverse eng an be
made essg‘& 921%f§$&1| npossi ble. The Flash menory is conpl et ekeﬁg&’%&g&

third | evel netal, making the data |rrp055| ble to extract using scanni ng
probe m croscopes or el ectron beans. ThE& "aut henti cation code is stored in
t he chi p wherfopnialiss reguVerpine: At | east two other Flash bits are required for

the aut henti ggdsé mct@ﬁso&@ascom&néal ltno Wmngnb c&ﬂaktﬁm Harix. r@snnpﬂfeam i gwqfessttm 1
aut hent i catl on code, and a t |cat egﬁ%&% canera ha
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cl ocking cy cI e propriate corre The 6€s not
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t he costmmt@n,ggt¥§;,@,lsen,,ag§| & SR nS5GEda@dl O With a phase I ocked |l oop 124
is used. As the uenéﬁ gn on- Chlﬁ oscillator is hla% y variable from
chip to chip,” ke §HitREF eoB ALY REVIAS EopRensEtion for e | e e phglodihgYatal | y
trinmed tﬁh;b’r&yrtgpﬂoth'gltaptﬁhre tsubﬁintmlg impFéved el stiepiel cBlosdompeadtidn)wHidhaGikpeRARI hytmalzes .
This all e e ink jet heater pulse width with
suffici eﬁ Corét}(;:a%ﬁ'}d;bkémﬁ lé‘t’?“é’g"i%’%mc?ﬂ‘g@i\%{]~s a small static RAM 222 with a 6T
cel | . The scrAatolohjsaldunsrtin (CHED Zﬂ%wpm@qd;forley chraponenh €Thdse ar three Gpwgate 16 X4
bytes i Ssx&%%«%ﬁrﬁé a&mpsﬂ eNlg BB AT A1 AT hrB 6Rd &5t mﬁmrosmmaonqﬁ&és C’ﬁ&:{ gehiloy
he

for the print print head interface als rovi des al

tining sqsg%fwcg'wﬁ&fqm et“&‘ﬂf %V‘afﬁ‘é?hﬁ?‘iapﬁselﬁ‘éeédw"dm'é%é ©Fm ng si gnal s may vary
dependi ng upoancoloefmercatvumu systel®f thel i@ AL O konfl@is Sorfd the RGE €bids bpattlof ddie@geSényor tot he
PL: lnt ?ﬁel lccrs(;\s\: Eaece IB&; tl\ apr¥\ ﬁH\e’ ug?‘prl]egt torévr%ﬁg 15 égﬁsﬂcérlg{slymeﬁtsof :iheitG? datall-pow%vr%ﬁt srl nt
interf acsenplmn\fq@@n Wam@qt trsAitn efibath aelprispaco, anfl penfdes pr;ersel@m forslethldalcoldeﬁltas pf_b
the ei ghfe ﬁﬁ&@ﬁ@&rsan@the ﬁnﬂ%ye@rhﬂﬁe (&ﬁﬁ?‘%@het ich Qﬁlﬁ%h&rpqlgﬁoﬂ ofd Qfiffied ke didsibal N

headl1Col or Enabl e[ 0- 2] | ndependent enabl e si qna S actuators,

al | owi ng &y Englerm ?}w ‘éiﬂﬁ?%éfgﬂww My SO mmwaﬁlﬁfmw"ée@)ﬂfolff/sap?ce;v%ch a

ei ther sdymih tlameamys n€Bssdry i lobtBIA VRO A&bivtaipa@NcodiersiohOwIRANKES ptt eAgIFeZ Is€5 .coldhi S
al | ows two d ggaéﬁnt print speed/ power consunption

tradeoffseﬂ{ﬁ?z fect[O 4] Sel ects one of 32 banks of nozzles for

si mul t aneous WeveatinenisPar-liledriy olfadalfBingCikl jserdputtihverypariad dinapler sysam sdncbe used. A
regist o S.M\elé rnarr‘imuqﬂl& srs\m@e;cgﬁmmm&tmﬁa,u&& el @Lgh&@.&bﬁ%ﬂ plmﬁoéiaﬁm

(Rul e 0549 -18requires a sin

transi st ?“’eﬁ%’rs‘"ﬁ“r‘f‘e °°ﬁf°'|‘9l P&@H““Frﬁr‘r‘ﬁ’f Q}‘SSZ‘QZ‘I' ’rPé@}eriSC)L??é“tPPf’ ionstcafy harga pi B‘P‘E‘P"er
aut hent i sabdderd TROA\Riplick Ahdhdger He/iselEfa Eviog RED wﬁﬂﬁnufhb:ww.thh&ram&tcaﬁ@g&metun&iaﬁ
et o o B A8 LS RERR B GhSSiL g e TR SRR ¥
maki ng t kéftodkarmarix RPG 4 i lb:bremted)foemrmadmhemil cngfﬁgm N chtger pileizeofii? 8 BB elspet tor
el ect 1 ONeRGANR - el repddl HEDE h&@kmmmcbn&s S byah, Gtdednd, ahhf‘ell%r Re Wered using

manuf actured. At | east two other Flash bits dre required
aut hent i #&tamg FF"p‘P glse maximunpcorpodifipniag of "E!Fd!ﬂ%d°6u1fh‘sr"é’ﬁ'i“6?jr'a‘h‘ﬂ¥‘?ﬁg °fé'1° myigrignes which
aut hent i Qaﬂtt fioin bleed @f dyasfebrbonb tidt to/uaja&,ht dotd SUh Tetki P Fet! Tha total ROM GROREuBd RS KBRE RS

refiIIed ted. ref. e flash nenory can al so be
used to 2f rz{gkéf\%h%%r ryecft%f“g?l"m&ﬁ?%fq’?ﬂph ?ar:‘i‘go}f’??égi’rﬁg array. Additionally, a
phase | ocked Treaipitl delfening wepd odisperet] @pt drdsred Wditeedlith Sockpstio ptthizkd Higer madd. Whjle t he
¢! ockl NGk Aods Ao BbaRORN AL dihas SHeb G brd: ifffion W ool Irdidt R AUSARMAR R Ot
require crystal accuracy since no lanctions are provi
el i mi nat Evernfgifasissihe frageshapepiag pipduced py gpr éllfﬁl%ono%aélfwlaqnéksswprtmqllahle paarak deked
| oop | 24 vhgharp el ﬁléﬁngtpaamﬁdrde.qtuedaﬁtyne%mﬂm TR igh iR r@i@ioh (1 B00dpi % Beoblagl) vesyits in

i ratio of the oscillator to the

variable fr

PLL is dfxﬁielf'ﬁplqﬁ/wytwrh f"r’r“rsr'ﬂ%ja dslljlrf? g St°ﬁ}faft|%§'ﬁ'ef L% ng The value is stored in

Fl ash nenory Pigital hdfangg ad rbeo‘wmed hrea digiot kalfRning 10t ZIGnsing! sipie cOMpkr-:sprebct\%elamer
pul se w f C
put 5& W chalindhodhaid o GhIHAME R 4 Cﬁycoaﬁtsfog@?gagprg%%%g@g@.@ L r@g&e profd &k ©
bit CPU M‘O‘bgftt@s'mﬁ&e indengeraffon th%@%rdplrﬁf the sapeirddrspriont deage DB 11689 map%thq mteéiat a
cor rect | Ymag® Each B&itoRE pikdl is Badsted 1J BHEavitkde B 40106 Rfohd oY f ace al so provides al |l of
the timng signals required by the print head. These tim ng signals may
vary dependi ng upon tenper at SUBSTITUIEE SHEETeRulOL6) R@ysUpr i nt ed si nul t aneousl y)
the print nediumin the print roll, and the dye density of the ink mthe
print roll. The following is a table of external connections to the print
head | nt erface Connectl onFunctl onP| nsDat aBi t S| 0 7] I ndependent serl aI dat a

b e Y b1 1. 1N 2 o~ - .




pul se tinmes for each col or. 3BankEnabl e[0-1 ] Al l ows either sinultaneous or
interl eaved actuation of two banks of nozzles. This allows two different
print speged/ consunption tradeof f s2Nozzl eSel ect [ 0- 4] e of 32
banks of eﬁg 9§@§{for si nmul t aneous actuati on5Paral |l el Xf er c?@’@gﬁﬁ"agﬂt he
parallel transfer register with the data fromthe shift regi stersiTotal 20
The print head utilized is conposed ofej ght identical segnents, each 1.25
cm | ong. ThaPelGPdncamporatesrindé bt BisroprsiroliseGPY pree 248 g th miseeliprteeus isemher futreene
chip. ARY 2€RIHME &e b@idSs, foftFbing admaaeanaraﬁtaomsnse&lhg@tmmwalandmﬁenhaﬂgltmefful I m
whi ch is doubl e sided. The ﬁﬁvml ninto el%q dentlc segnents is to

si npl i F9 The BEpFeasIg PO FS femttrediyre CPL isysp dpodest éwédéd?‘f‘éﬁt" caﬁs‘ﬂ cQgps oqn bsseg iy,
fits easithefeniiraCRU progrire pper frdm @dndll ROB 220.€ Pjogram tonipetbdlitCheiveer @mkr@ Megsicai @ nBxar r ow
(10cmx r fiel i f..32 print
head ChmBortar%,.laﬁnm éx eI‘nhlg)ro%;aﬁp %? 1aln }\3 lt(ifeg? gq?frogrg% cgtlla% E&@\g% is'i (r?]ud%ds ogrcgla.e of
f our covipt eftteis BPMrspach éscatlesated @ dptatfqr@r"h@dgr#phw%@é Homatbreqpecg:ttaepﬁme@UBBﬂpTagfﬁE
SHEET (Blrnch@ire hinBOinkle moV €}tk U4E5he BEThAARLARRA sl Rey BRVE dRDMEN at
the sane nine as th ?e sensor is used. This is to avoid voltage

fluct ua’f"l“ﬁ?‘@s‘%b“aﬁ%*”%"ﬁﬂ s affecting the image quality. Further) the

transi stors pansh medaj exl nag bd Bed ey a i 28miNatithaticamn sak. BS ppOE&ihghe secdutshandar d
JTAG (Joint St lh@“I | uded..in the | r
testi r]gs oF;)a ig o authph(fézltl cog%I (IBI ok S‘D és?eirsfe ?rg?a@% éinrsoec Tmrz!lﬁci esse{ma l¥ lmr?oss .e'I(%P gra.%%he
conpl exmwr)ows cmnbvéeteb/mowedaymldﬂ@ﬂynw naging e gats ierlassiblyue sxtragt @sirgegganning drobe

i ncl udi pigoBbped oreBttoh beah® TREuthenfiGfibn co%gstgrém the anﬁllvheg ldfffachuR® lA@ﬁe‘as@ﬂvo oftir

overhead of 10%in chip area is assuned for chip testing circui trgp or the
r andom Tiaslybits aj5&5aviTes fos the aantigRian meesty: by pwhich lacks gt grerogirPminE °ft“l‘?é‘“‘f’% n&edisor
and t heanE)RAMmusmcﬁaam tha Kthe cm hasTiAER riefilte@ by acaethmscaah gefil] stapAl THerflash memory can
2;;2?22' ;gg \Ixs(e)cn s ore lt-‘F?@cIoTrec don dat% ﬁr tﬁe \mla%nnggy TB’ %—\ddltlonal d a pllllﬁse %fkeglogélrgs%é$¥ é}:pa?'nteter fhe
const r uis sterdd IS@fOIVIId¢d fort ssalippothe clpdkms cysteay enenmgrlaierpbeqct tgme. cflra clotkyfreqeshdyl does mbr om
OCCUT I'i f3ire Irk%%l SARRY ancw&aate%mﬁm réided. tﬂeehm&a b co§tto‘?-£ &r%a af &H i loschiR@n

vi ce versa. secure protocol is communicated to the refill station

duri ng Ve phe kst logp 't2é§t“5"6r Atiegfigarencyc At ofeahipjoscillzigris highly ‘faﬁth'e fepm1<hir (9 AiPed
Spot s  Ofe frdyGentyGhiiopF théldscittsm eh tMeIBthydlgithl@ trl‘uﬂ‘ﬁdd|dhrm§1irﬁt'[al t@dﬂngasm Ve RSM8Fed MKF1aEIS
|njected|nt 6 Llust ew of the next
step i n"fHe l?,’o 'Sraﬁ% ?‘5 ﬁlo‘%?’g% 5’33 \A}f1ml "’ktwtll—’ea N pqs'? w’dfhl eé“sac%"af font canera
vi ew Tur ni ngA wmwhmad) SKAM 1s a:s@all statieRAN 22&ithya G(chelt e scratnfmcapr@ybd empqEnoveRds Vi a

first a§,§tﬁmlbgt@gutlbﬁby@4gs§j ply mechani sm 40. The flex PCB is
i nterconnected with batterles only one 84 of which is shown, which are

inserted in 4 A& brpHBEEcss? foreas “ES"F’“&C%FQ"H{” fheyprint lgad. \Hp pEipf hpad ‘W’facﬁﬁ\é‘ti’r%l"r‘%hnd a

pl ast i Calfa&mmmgagnaﬁrﬁeqmd bycappr&Ghehcs mars@mlﬁgeﬁgna; mamwm&ﬂwd*mgeia& taﬁpetaha tmrl nt
roll 85 so a d bat

Guppl y MEBRRL AL ™ a8l B B P Eshobd g chBe B i

i ntercomiiects 97, 98 (Fig. 8) which include | eaf spring ends for
lnterconnectmrfbum.hg\saha&&fut&aicoﬁrsaatoam e feltfindkika€¢ PCB SO as to provi de
for electrical control of the solenoid. Turning nowto Figs. 17 - 19 the
next step in the construction process is the insertion of the rel evant gear
chai ns im‘(,ﬁ}legt;age STO§ Filction€ canera cnassis. F1g. L7 TTTUstrates a 1[Gt

caner a \,J_@ALB._EJ_ﬁ___LE;_L_]_L_uS_t_La_t_eQ a-bhack side view and Fia 19 alsa

i 11 ust r qtReBsRcK Jinfepetdenisrialfpatotesight sspmants of e print bgdpr i si ng gear |heel s
22, 23 {rBRCIatu 11 sed mrnd&wh(ddﬂgthbmtwal 61T he brade wth the gear |wheel 23
engagi ng g- e C

wheel s 340 32]26 @ﬁ‘ﬁ%fjj‘éte??ﬂlés‘ TR Mgaf)‘}"‘}“ﬁ% alHF‘F&‘ﬁ“@‘i"WF“ﬁﬁ‘." 8. A%
best indicated in F| gachitcﬂqr the gear wheels mate vvlth correspondi ng butt pns

In f oo hoaino cnan +t od
RO N e P R Y e R
assenbl gd platten ur|atlowsSﬂqmnnqpnseme@mwy@mm’uontraécom| nt roII 85 gnd
al umi ni 'N CHdSEEdEaf! CS‘c‘l'cts‘bﬁe of 15TbaHiks 3P o e Smtilabeousiadianioy ey ot —TH+tmigraty on,
there | ustrat the electrically interactive conponents of the cangra
system /@ral*rd%fe'&lom e\AOQS’El%‘FWa”flﬁéns@tm&‘émefﬁhtbe@?ﬂéfo'bébgéfdﬁmlwhd a Fl ex PCB
board andEciudea Mth
the im sensor and prnrpqm ng. chip 51, Power s supplied by two A e
batteries 83) 84 and a paper drive stepper notor 16 is provided in addition
to a rotary guillotine notoSUBSTITUYE SHEETCRie 2h oesl) 31 i s provided for
snapping into a top portion of the chassis 12. The optical elenent 31
includes portions defining an optical view finder 32, 33 which are slotted
|nto rratl ng portlons 35, 36 |n VI ew finder channel 37 Al so provided in the

. Y. . T




PCT/ AU98/ 00549 -20Turning nowto Fig. 23, next, the unit 92 is provided
with a snap-on back cover 93 which includes a slot 6 and copy print button
7. Awa | containing instructions and advertisin ) is

t hen vvragglec? L?%End the outer surface of the camera syste%:{gggg%fogw

cl anped to the cover by neans of clanp snip 96 which can conprise a
flexible plastic or rubber strip. Subséﬁuently) the preferred enbodi ment is
ready f otquukse sigge randsvepet bre use camera system t hat prOV| des for instant

out put | mages, §ily QW@I ma)tf bEVMSCId Ito SIR)?B ael% qga'ﬂ&entt Q)ﬁ(‘;n ctxﬂeT vﬁgsrh?ngr ?&R%ﬂent

further provides for ref1llable canera system used canera_can

col | ect etpraghef tt%ag‘heﬂtaé?" Bl RPM. psgeveise ?ﬂ@ﬁtsvredafawdnqdeeﬁﬁetﬂéﬁ!mpﬁés'hlevthbébsér

rol | andndaatyt ecdnpitetyanvetze bpdité dveh metalt hekingnike daa rimpossibipero xadadt |uhﬁg:ls.can#in§ﬁrbltees of
aut omat In?l Bs%a)tes d&r ngcttr'orpﬁﬁn ﬂﬂ: aEthEﬁnz)atQ)ﬁ & s Csitm%ﬁi m% hlL Q'he%%h{{fzﬁtu;ep%tt‘legsptq'og{h!ernt er

is prop er é per ati onal In or ensur e

refills Mg b'ecsirdePetf%*ofmsIbe %.‘g‘ert"fi‘“%!hﬂﬁ%fﬁ%ea latu‘:/anlqht‘gfks ?“bWP’P%?%‘@“‘E‘&]Oft“ﬁe‘“‘B“r'T“@Fﬂ“

pr ogr am dega\ng a bit Wechendeaestii@cthSdaodra kiab Bden iefiled BpdiRitBenaudidvemt @t &be flakvenemory

ref i1l Nt BAkLR A EbNPeoREEM! o B Qe il oD BB b U R 10ch NE:afiATY @
can reset an I nternal éws)er count an xt érnal case can be fi d 6n the
camer a SYERehiniayd wPrevid Butcding thaslagking Ssis@ LABPIEPE ERTEH g‘manH‘e§HF“pfﬁ’H‘|'?§°3c an

t hen t ak@egnbBegire dristabiicdutacyhed nordatd &lhcnb)eadip}oytd@l\/ el ﬂm{mafe(ﬂte'fc&&ﬂ"@ o5l lah &dchipn t he
gr E:]I E Q?t S%ll?;lg)é ggh %%%%5%\40%@94 1??5(:”& ecﬂlen%)p oftgr?]ontcgtip oscillq?r is Ittgé\HHarlal?[e #d)m é(np

phot ogr agﬁsp @pﬁtqmng)efdﬂofoéwe peeiflaies twt%mﬂhﬂmﬁﬂ étfr@g eweleegtmgvamvaiupss Brder
nodel s cga plasﬂt@ﬁﬁlbr{/ y21b¢htspJIlQW bRl FUL A@RoBY ifk-jeBredtd QgJe a/mﬂ\ﬂg s@fﬁmeﬁth&u@ﬁ‘)gr am

ROM  For exarrr,rdg crat’clrt{)ad §§AR4 a smai?lss%tllccilAq{Jl 552 w%AS h#"locell %”Ly sgratc| c%tp tlempora{ye eltngli_\(l Sgd

through a re col our "mappi ng Tunctio
isto prfwi\edébtﬁ?U bt?éékesmdeqwlfﬁ te outputs again through a suitable col our

remappi ng al gk A& qut’ﬁ'defmmoﬂﬁa% tﬁ@h&won&ahfoaths %h%ﬂﬂ%lﬁﬁ%t&ﬁd& Asot ouch
he effect

of colour to

Cradrc oty A2 FER B RoBe B Bt e feet R Pt Ba dupor
phot 0 outmrstatugsathe hiabes tdpis dekdisimuimephsls the praibinestivadul the grit nold medoin dygdensitr ofitien t he
addr ess genek aiofol. Further, edge filters can be utilised as is known in

the field of SI n roduce sketched art styles. Further,
classic weddliﬁ'g?g%"t"g‘ésrasm if4eX 8’%‘cﬁiﬁgcnﬁ'ﬁf?“ﬁé’r“ﬁls‘%?ge‘&’f%fFound an output image in
addition to the pI’OVI sion of reI evant clip arts. For exarrpl e, a wedding
Sty| e Ca ‘I%Eﬁ edﬁblyllt IU‘FL?‘hct ﬁl crec—FtH-t :ICT, a—patrot-attt frede—cen s =2 A4 ded
so as to put_the nown panoramic format of inages. Further,|a

post card @P‘?ﬁ"ewdht puf Inéependesept! 644 e Baciehicgngh of thepripibeadt i ng of éostcar ds

i ncl udi nBROIBIKATE on mmdﬂmmmﬁ,rm&m rott—surface. Furthery ciiparts
can be p ovided faor Lloween Christms etc

Furt her, | kP&EEBELE) ¢ T"é?"?@&'t‘ §"a§i§ﬁ‘gﬁ% %rr ES‘%@Ed a"t“}"‘lﬁprdu?j]ﬂw'%a'ff%’g% P emappi ngs
and wildfcol our effe¢ plsseoarﬁftteacpcml ded t hr ough remappi ng of {he co|our

| ookup U s RERONT O Mt A S ana it o RV BE A% AR giyzProv) ded for
exanpl e, [caneras dedicated to the A ynpics, novie tie-ins, adyertis|ng and
ot her spgcial event s/ "FRE Gﬁeraé.‘t"i’soﬁ‘éﬂ d'ﬁfeae RNt ERSEVPEUSTETOBUERIN be pr ofyr ammed
so that {fipon the depr eswoffig of the take photo a first image i $ sanp|led by

the sens¢ W - par-areters—Nexdt—a °e§-end—J mage i s
£23 49 @ 2 e e 1Sin .
No 1eéﬁﬁ‘e’éa](|} le¢ s Ic| r3: b nk]go o%z s fo smEquanftousaf ation I e

again capture IS u captured is then
mani pul af EefaljelXfeieledsr (wpﬂéethwataﬂpl myersqsem veith theequirmetheesmﬁsegb@fs or¢lbein
initiallyrggtpot—om the—paper 1ot ——ThetED+ight—Tsthen—actiggted]| for a
predetermined tine diiring which the DRAMis refreshed so as tao retaln the
image. If the print copy button is depressed during this predeterm ned tine
interval, a fThpfirehead ajpiyed &f cotpveed phaghOidénScalddgniiuik, .eachll EEM ok THRFeGORIcRIERISHE d
tinme int @etvye@rl trm&qeﬁts @lpthyﬁ'ﬁt hggd CE.ITEI’ a9g&hﬁgcﬁonpr%it{trgqca?e%gdg(%)the eﬂg‘na??klﬁgong a%?l:)H

shuts down a
button i ‘éh‘%{‘gh‘i“’hb'%t%‘{’:‘i' Ja@cdéw'on I"t‘P eehi 'ienwawgmgmbe toaiplify lithograpsrusiagyales gepperadhd e

Il;)ec_?_} kﬁggsegr&dBSIth olel-_ l2i§ Tfﬁfkﬁﬁl;nté Rlﬂp&rﬁ&k) Af thBQ’nt edd c)up is ldﬁ@arﬁ%r@ﬂ@ﬁﬂcm x0.3 mm)

n I e j et
printer s(h'hsqe%ger B%dgcr?m 3s\/ae5|n5“e§m?np°ff3 ?@f"ﬁ]et’(lag' @ Te Sé? rqeﬁi\}s s \rel(ﬁe ]bétcmt"ec ﬁ'ﬁ‘o bgi es
for the @yﬁle#eﬁoworethmtrheware%ﬂrrieémsacwmsnat| ons of |nk j et devices can
be included in printer devices incorporated as part of the present
i nvention. Australian Provisional Patent Applications relating to these ink
jets which are specifically i ncS/BSOTAIMEGHEYT (Rule8) (R )ence i ncl ude:

SUBSTI TUTE SHEET (Rul e 26) (RO AU) WD 99/ 04551 22 PCT/ AU98/ 00549
Australian




Provi sional NunberFiling DateTitl eP08066 15-Jul -97 I nmage Creation Mt hod
and Apparatus {1JO 1 )P08072 |S-Jul-97 Inmage Creation Method and Apparat us
(1102) PO8Q,?,r8rBJV§5 | -97 I mage Creation Method and Apparatus_ (| 103 PO8071
15- Jul eati on Method and Apparatus (1 104)P08047™ ’ﬁ'ﬁﬁ 09 mage
Creation Met hod and Apparatus (1105)P080351S-Jul -97 Image Creation Method
and Apparatus (1J06) P0804415-Jul - 97 Inalj'e Creati on Method and Appar at us
(1107) PORGES BN 3 the sa0ip pipidjéhe @pagatensehis Wit HbY samayoidpelagediugmntions and hot spots affecting

(1108) quézglﬁuaﬁb}' Fufpthdr ﬁﬁgﬁnsgoﬁalte"&ﬂedl\e@f:aWy Aol ARRBY Z@deﬁble
(1109) P0805615-J ar at us

e Creation
(1110) P080691‘55“iﬁ‘§’ﬂ"‘ %’?P g@@b“&’*é%lqh%?’fpmtf%éﬁméﬁdmﬂﬁ 4p the |GE for testing purposes and for
(1111) POR&4R4dbn Byithe STl smipe. [k eathe osmpldeityhafdheadhip, Apgpiey af dSing techniques are required,
E : iigg Eggg@gkﬁs}tﬂh}lgy Sggget % RS ct c%al N%IE 8%1090@ oﬁgﬁ)e% c?fl IH"Z in chip area 1s assumed for
(1 114) POBD2&E- ciredittyofor the tradogy logig P%@Pn%/é’bhewhaadcfommpargams (e 1magy ROVO &A| the
S- Jul - 97hRvR@Rs Gafat i on Met hod and Apparatus (1116) P0800115-1ul-97i mage
Creation Method and égagar atus (1117)P0803815-Jul -97I mage Creati on Mt hod
and Appar at us "¢ {TMBTERSH'S Qs ier Yrigyen Qﬁ"@aff”osﬁ‘“%ﬂ%df inghdedAp Frayra thsthe
(1 119) POBR& | areSnduréfiIedrvirmeqy lityGraga fadoifik d‘t/htpl‘bﬁdly&b}dmﬁﬁ@&ﬁmituﬁn thus preventing inferior
§Lé§8ég?0%9?ﬁﬂeglg#haogéh gg’?ﬁ%ﬁg’wgﬁ % Bthc /&\5 rg" ll ap oaﬁ Ehtla'lr%ha(x Iv1:l(':e2 ;I/'ersa. The secure
(1 122) POB@Saliscopmbniapd iedhyeefistation dusing meaurmteam prﬁmha«r &lousert 1s made to four gold plated
(1123) POZQ3shkR- !dﬁ{)rm%ﬁcﬂﬂgﬂ)yge%tl se@on MRRehoW mﬂﬂ%ﬂ%ﬂ@ﬁfo%'ﬂ%t head.
(1J24) PO 04115 J%i 971 ma ation Met hod and” Appar at us
( 1J25) P08004 T8 IO ME#PSrag & ietoL HE ingiih St HitFroBsertiahpyasess st Fig. 17 illustrates a front
(1J26) P&&ﬂazméwJul 971 mage Creati on NEt hod and Appar at us

(1J27) P08043 ) A Cr %S%.rtn ra ¢ P08 42|

S- Jul - 971 magjeél@] ‘?(Y)nﬂ%bgﬁ par a ysfel 1‘@8’?%6396%5‘1 >3 ln %ﬁﬁ%’ly

Cr eat i onmdgbanise 40. aﬁ‘tﬂ el lat"twm(nicsﬁ@@')@@@@@@m ®e 84 & Mhirh drsh@mewtidhare ivverted od
and Appagdhiddie fdnda 4 £ 7&&%&811%%&% \%Z,Jpémﬁmg aau £RncMed mfinmgsﬁpplavn@eh Yethe

(1J32) PP088812- Dec- 971 nage Creation Method d Appar at

( 1J33) PPUsoend of thseintgedy %-‘}ﬁ‘gaé tockpsien the gt Mé?f}‘?&éﬁea%émﬁmém%awy mechanism.

(1 134) PP0890 Ithe EXuneid ¢dilnBig@rcbunetet] I(@ﬂsh%ﬁ)h@ﬁlteﬁ&ﬁleoﬁmm’mig S8) which include leaf spring

(1 36) progu 1= e IEAE e Efen S AT In AP &t AR it onvo ot e sleoi.

(1 137) PP0890 TRaemids o ﬁmglé cpeatnm stepip the Gohsastibn Apo@s @ thesnsrlah 38)hPRESHB gear
~19- Jan- 0 e ! ppd ralie s si T
YR 26&?/?1 th m@Lz@e o@fh@@éiﬂ aahé%lbgzlgam%%a@%g %ryzagéaw %%ﬁgsééyﬁéw Ikﬂég @_ﬁ%a
Cr eat i orPfEiEnbg?! d‘a“%ﬁbaP%ﬂ‘ gide Yiow) 4B g9s ghainvarpprisigs gealghee’s e} am “M?f‘h%’d
and Appadrizing she (ghilletihe blﬂ?&&@ﬁﬁg&um&mﬂmmmg}@@&a& heeMSL IO, &NThe ARPAI gR4r UBain

E : jjgg Egcgglgrg’sglgégr w%gf 559‘956%% at I eo one t(l)le pr gt ralleﬁggz%gttiu éks best indicated in Fig. 18, the
( 1J44) PPBe9geelgmae @) cmg@n@pgemtqn@ pn l\}teturf@;d ofthelchagsip avitlathel geaf WA 2P bdinplonapefied

Manuf actH&lc&gSFgﬁmggmﬁnghglp@ present application may utilize advanced
sem conduct or_fabri cation techniques in the construction of large arrays of

ink jet printR¥s? Hten Eiendih e seseiied et terolsessdcberreachy ptirofl $5 b

f ol | ow ngunfinierh cuiting Blade@s.ovi si onal patent specifications incorporated here by

cross-reference;. SUB T, SHE 6) 99| 04551 - 24
beT Aoe! o0sabriceBer R K B BeETuhioR e b S e oo gaponens of
15- Jul - Offigcalvierts bsigm oAs rivtedh prévaausly) the carfiposents brebg e auaid HlaCBp@ed 2ad ingude h TMDIilin

) P07936 | e atg, A
| w03 P a et igla VERM A kSl AEpIRAZ ol 52 50I0 LARRLAY W
Appar at ud” Py %%'ﬁféaﬁﬂeid aweniﬂve Yepper Metehi§ids redvidedin addisien g p é“?ﬁ/f guémmp PRENEFE20.

Creation Appamadpual QdminB4)sBRSRGA I Znappihg ﬁtZAth%xh&ﬁof@fe cMBRUD 2tiebptRalQfemaf 31

| mage Cre at us 8 7A Met hod of Manuf acture, of
an | mage" (’lnéﬁsp%"mﬁ ‘g"?ﬂ ¢ 'Ft‘jbﬁ‘g %0%0‘5"3%@”? fredgmampiag pEEPrLE AHR iEW YT e
of an Imabg@el@ﬁ edlsa ovidapip e aptigd eléd@t\&]‘@ﬂ@ﬂﬂé@ﬂ:&n I8 or rRaghifidetidinloOtle @ints left number
Manuf act Jul - 97A Met hod
of Manuf gc?"lﬂdrnémgm’d“@% deheitsd RidARS %’3#"%355?@"?%75*3%@%%2315 Jul - 97A

Met hod of Man(¥metngstédo G- glafth %ﬁg‘é‘et}d@é)@ubﬁhenAmsmdamm frpnt Ipggr case 91 which includes
10) PO7958ukbr 4fdt acdidn Mrifeels of Manuf acture of an Image Creation Apparatus
(1'IJM 11 )P0O794915- Jul - 97A Met hod of Manufacture of an Inmage Creation
Apparatus (1JML2) FO806015- Jul - SUBSYRradSAERTVaRIE 26) qﬁ(ﬁ/é\%f) an | mage
Creation Apparatus (1JM 13) P0805915-Jul -97A Met hod of nuf acture of an

| mage Crcation Apparatus (IJM 14)P0807315-Jul -97A Met hod of Manufacture of
an Image Creatl on Appar at us (IJNIlS) P0807615- Jul - 97A Met hod of Manuf acture

~ 4 e - R M AN NN A S R A 2 1




- 25 PCT/ AU98/ 00549 PP39899- Jun- 98A Met hod of Manufacture of an | nmage
Creation Apparatus (1JM0)PP39909-Jun-98A Met hod of Manufacture of an | mge
Creation s (1JM42) PP39869- Jun- 98A Met hod of Manuf ure of an | nage
Creation pgs{/(g%ﬂs (1 JwA3) PP39849- Jun- 98A Met hod of Manuf 3’%?@‘@8/8954% | mage
Creation Apparatus (IJMi4)PP39829-Jun-98A Met hod of Manufacture of an | mage
Creation Apparatus (1JM45) SUBSTI TUTE SHEET (Rule 2G (RO AU WO 99/ 04551
PCT/ AU98/ 005Repingxgw|iq Fig) 25pkb|the umiyy % i erpvided pth prakseibacketobies 7 Wish indlidss aglol 6§ ze
an ink Eiﬁkbp«!/@i‘u)( bwsvemwtappet a1 doﬁkmxﬂ@?hsn’ﬂ&laﬁi anmbdnmg mozsy&mme[r ﬁla@t:d dighnd O
the sup I.Nn serjes of i z| es are descr

fol | ow ﬁ'&x%ﬁ 't rrfaé f’f;tﬁe RS R ot %Jn ped {f} G rE Ry |"%§?‘1"§)? lﬁ'gp fﬁ'ps %lg%‘rcén of
whi ch a_cce!_ph@raélbsibldmwmmblatse@ by cross-reference: Australian Provisional
Number Fi | i ng JQ@E,&;E Jhsrg’aﬁg@a{k&dmt .s%ZﬁwaPLsan\éle&n@qm @s@ganéﬂggslfeﬁ\ttﬁﬁ§%rov1desf
(F1') PO800515-Ju Qg@ Par at us Devi ce
and Met Rt pues) ‘mREFVB‘ E‘Hnoit Hd'}PeFU?ef‘HEﬁ‘ he P’ﬁ@"‘?ﬁ‘reé@ ent;fgier Rf%wqebfﬁf gilable

utili zecadvapend Aaemcmmﬁsmuem:unea& Qe bnme&bbawn@add aﬁcaﬁJyaédmaﬁw iphbet (O
construct,i el of | ar(g1 arra

o el SRS crieh P B0 LR rtiosk Rips” Bt i BE P o o b seetettia | an

provi si enat thatte riter Sspeperky Ionrmnonah Furtherc b pRioN@dnate dndyragthdigedcefitisse domfuaedan esao

Aust r al S |

Aot ARSIl WA B I SR S 08 i

( VENVS0 3¥ePliBDeaionusng |2-serya PREsq!-c Hpc(nwmqunoémmwsanyeaet @mer@émp@éoum and an

( MEMSOS)irfoiaDdadeloan belitrePohAnedtadr &6 sténiNE0R I B A4baiL %ublibqueng ki !i hpping can then
(MEMSO7) PO794515- Jul - 97A devi ce ( MEMS08) P0794415- Jul - 97A devi ce

( MEMS09 2615- Jul - 97A devi ce ( MEMS10) P0939323- Sep- 97A Devi ce and Met hod
(MENS 11 ) PPB8WB%Zurbeceadif/Avidey ioci@se MibSn 12 pPRaSS4@rabeRON 7 bbewditd samdo

Met hod QWW\)M%J%-%RLBH@S ingSqull Qdd%@r) to(ﬂquMy enhamd %f?oko%%é@ %ptiﬂ‘gszd-fol‘ R

Technol ogi es PCT/'AU9

mainstream consumer preferences, various other models can readily be provided through mere re-programming of the

program ROM. For example, a sepia classic old fashion style output can be provided through a remapping of the
colour mapping function. A further alternative is to provide for black and white outputs again through a suitable
colour remapping algorithm. Minimumless colour can also be provided to add a touch of colour to black and white
prints to produce the effect that was traditionally used to colourize black and white photos. Further, passport photo
output can be provided through suitable address remappings within the address generators. Further, edge filters can
be utilised as is known in the field of image processing to produce sketched art styles. Further, classic wedding
borders and designs can be placed around an output image in addition to the provision of relevant clip arts. For
example, a wedding style camera might be provided. Further, a panoramic mode can be provided so as to output the
well known panoramic format of images. Further, a postcard style output can be provided through the printing of
postcards including postage on the back of a print roll surface. Further, cliparts can be provided for special events
such as Halloween, Christmas etc. Further, kieidoscopic effects can be provided through address remappings and
wild colour effects can be provided through remapping of the colour lookup table. Many other forms of special event
cameras can be provided for example, cameras dedicated to the Olympics, movie tie-ins, advertising and other special
events.

The operational mode of the camera can be programmed so that upon the depressing of the take photo a first
image is sampled by the sensor array to determine irrelevant parameters. Next a second image is again captured
which is utilised for the output. The 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 all 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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i9 NOa 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 result 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 1145 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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crosstal k(e.g. Tektronix hot meltink jetcreates eddies which restrict the
fl owPi ezoel ectric print heads).through the inlet. The slower refill process
is unrestricted, and does notresult in eddies.Flexible flapln this nethod
recently disclosed bySignificantly reduces back-fl owNot applicable to nost
i nkj et Canonrestricts inletCanon, the expandi ng actuator (bubble)for
edge-shooter thermal inkconfigurationspushes on a flexible flap that
restricts thejet deviceslncreased fabrication conplexityinlet.lnelastic
deformati on of polyner flapresults in creep over extended use O~a ~0 0 n C
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3. Acanmera as clained in claim1l which includes a chassis and certain of
said print rollers are rotatably received on said chassis. 4. A canera as
clainmed ig, V\%} 13 Wherein two of said print rollers are gounted on the
chassis to I cﬁg said print head nolding is al so nounted SRGAYPIPAYAY print
roller is rotatable nounted on said platen device. 5. A canera as clainmed

i n cl aFr4—wheretr—set-d—thtrt—p en t he ot her
two print rollers. 6. A canerajas clainmed in claim3 wherein|said platten
devicelis snap fitted to said dhassis.
CAYL AN AL A ANT. A9 r. Ar. A AJAH Ay. A Ar. A . Al. An_. Ay}. A L. An9. Ay. A9. A. Aa.
As~r . Al A hAﬁSg s,A> A+, AGS. A& .IBtS/ARA A & A DA &UA. &UA. 9pA. 9VA. UA gA @A. &A
. &aA. AlRE B R SyaA. , A Ot aA |8 A D TFA 9@ A, A fA \u. A99. N eal ~I'm & J
%I$~xsrﬁ-c§&JEc§]§a] ca]l ca] ca] ca]|gaf|8 & ca] cal] ca] cal] ca] ca] cq] cal] ca] ca] ca]
ca] ca] ¢alsd Cal-Gra] ca] ca] cha U|etglgad] cal cTa $2>MB7H. hgkW
QN w Mg’V g] €4 ca] ca] ca] ca] caEcd]%d& ca] ca] ca] ca] ca] ca] ca] cg] ca] calcalcalc
a] ca] c%&a}éc(a\.j gaf ca] ca] ca] ca] cakf cafcia! NO V b f
$! #] $$ 5 S SEE/ / ( 0192Y2233a4§{mc'ﬁ gb] X] c] ca] ca] ca] ca] ca] ¢a] ca] ca] ca] ca]
ca] ca] ¢efeal-eatealcatecalecaicaleaiecaical ca]ocau']ca] eLatcateateq] cal ca] cal 789A
L <>>>>|| 88 @t Cng H, 1 KK} NNNQWI] [IF} angghnmg Vil g8lK] c] ca] ca] ca] ¢a] ca] ca] ca] ca]
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A

Allo

expansion,
or other form of

piezoelectric
relative dimensional change.

to the print head surface. The nozzle is

typically in the line of movement.
An actuator with a high force but small

area is used to push a stiff membrane that

is in contact with the ink.
The actuator bends when energized. This

may be due to differential thermal

expansion,
opposite sides of the paddle, e.g. Lorenz

head surface. Drop ejection may still be
The actuator causes the rotation of some
element, such a grill or impelier

The actuator swivels around a central
pivot. This motion is suitable where
there are opposite forces applied to
force.

pushing the ink in all directions.
normal to the surface.

Description
magnetostriction,

normal to | The actuator moves in a direction normal Efﬁc@tccoug@g. to~iik

Volume expansion | The volume of the actuator changes,
Linear, parallel to | The actuator moves parallel to the print

ACTUATOR MOTION
chip surface

Actuator motion
chip surface
Membrane push

Linear,

Rotary
Bend
Swivel
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The claims defining the invention are as follows:

1. A recyclable, one-time use, print on demand, camera comprising:
an image sensor device for sensing an image;

a processing means for processing for processing said sensed image;
a supply of print media on to which said sensed image is printed;

a page width print head molding including a page width print head for printing said
sensed image on said print media, the molding including an ink supple means defining
plurality of ink supply chambers in each of which a different color ink is stored to
enable full color printing to be effected by said print head and

a plurality of print rollers arranged in a path between said supply of print media and
said page width print head molding for engaging said print media and driving said
print media past said print head, at least certain of said rollers being mounted on a
detachable platten device, the platten device being removably received between the
print head and the supply of print media.

2. A camera as claimed in claim 1 wherein said print rollers pinch the print media
between them as the print media is fed from said supply to apply a decurling action to
said print media.

3. A camera as claimed in claim 1 which includes a chassis and certain of said print
rollers are rotatably received on said chassis.

4. A camera as claimed in claim 3 wherein two of said print rollers are mounted on
the chassis to which said print head molding is also mounted and a third print roller is
rotatable mounted on said platten device.

5. A camera as claimed in claim 4 wherein said third print roller is arranged between
the other two print rollers.

6. A camera as claimed in claim 3 wherein said platten device is snap fitted to said
chassis.



