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- 1ARRANGEMVENT FOR | NDI OF A RECYCLABLE DI A TAL CAMERA Field of
t he Inve%’ e present 1nventl relates to an inage pr t hod
and appar at%@""g’ﬁd in parti- ‘LoPEr, discloses a Di gital | nstgﬁfﬁéﬁg‘}syw th
| mmge Processing Capabl lity. The preseht invention further relates to the

field Of di IREANGEMART ORINDIN T8 VBAGE G194 RECYCRABYE DIGHALASEMERA di gi t al
caner ﬁVI ng ar integral color printer. Background of the Invention

Tr adi technol ogy has for nmany years relied upon the provision
of an opti at ppeadessionglaey Glaemaghprglessing metsl aphapparaegad, inertodlaradisclosmg e

whi ch 4, a{/ﬁﬁs?dn?@a’ix%ﬂ \@tﬂ&rgagngBagsIu%ﬁ%ﬂh ve filmwhich is subsequently

chem ca processe he filmand to allow for positive
prints to Dédepeseiirverionfyrtadn refaies fodkp field of digitabeamgia teghnologyand, pardeptadly dlisclpseng) e

pr oce it Gah@ORRaE AMegra biIGIPHAR. | t has become a standard, can be unduly
conpl ex,. as expensi ve and difficult technol ogies are |nvolved in full color
proce%&—&ﬁ#ﬂ@é‘o—“ Recently, digital cameras have becone avail abl e.
These caneriaslitiood saaletayech@logy bie on mhdyeyeand rielield npini tigrprayfsioa ofahn aptigd grocsig spdem

devi Cuioobdils 13 nSEMG St B Rk WhEhls BlochBRGE » o SARE R Ah TRLddgubtg | udes

St or ag he stor ag_ scenes 1 n
conn e@bwcaﬂbproqeﬁed rryfs e thedim prduedlew fos P%F“ﬁ’%)ﬂ'ﬂlﬁtt‘él’e Rieyged évh*rclbﬁeprg%%@a uent
mani pWrigiil fhgé rsdcrpernlnﬂatge Blgce@shﬂg tecﬁmigy dmng\e&aa{e&r@amaﬁcﬁ}d d4n béWHORY @fipRRtas | N

that all i.ma st ored rin | at er
St age RN SE RIS PR b S B sy BPRscReae eritiFar pe
st or i rigeopk avuilitle. These camegewrmailyl relyagda the mmadtlbxyqf atchreged saipledevich©CDatraense aTust
have 3eGESs ihdde orne UR%%%&{Ahy HANRUG G ge AL RMINE asragefzsﬁmsi&maé Q&L Adudiontdie

i mages and printing out a conputer printer or the Iike. Further,

Pol ar gPenpeter feryhsdrags 9famsettaﬁﬁ9r%?§ ehdsyise igewbseansatimanipylation g PERBEOW| e whi ch
al l ow for tduen c[arneed Hﬁtgbrﬁﬂllpﬁlcdn%iifeﬁmmdt ARgRges nhkowstaéd byttﬂ%lcﬁndreyzfﬂ&pxﬁ}fted@aﬁlier a
g)e(llsslt : Vn\; L atelisz é/ tIRcI; %gnlélr(éltmlﬂglhave al}{’ﬁcw st(;[ra}e%g C?f’l L:latngﬁ oplam s?ormg ?tﬂmquypey mp es z*nd
phot oquapmvsllypthgm dle fangra musdwee at:wﬁe@a wbsewmwawter Wetn foaglp ﬁ@vr@e«vnmﬁ eand

ot her hg%mldgg,gﬁ,g&@bp@%h@géph;lte,vgr{hLmge desirable to be able to SUI tably
deal with audi o _and other environnmental information when takin icture.

Further, t harthe.Lgkioity tyre instepscarmsss by beeh praiipble i spme tmeg whickpllqw,fg 115 ugfign
prese nifefdtaﬁt anatgbse Hbow®dvbr, @i @paactaﬁ@s:m dmi'temagley ﬁedda@g &ﬂﬁl&ﬂﬁﬂ Qfbd hﬁhgashad thang ht

eye) th gre n s, wel |
houn, Pt st e R et aie ek an Rl BRI e R RF Tl 1
fi del idfyanermeges have gener aI | y not been possi bl e Further) the gener al

choi ce of 'Wﬁ&%§in{lﬂ%eé§§mﬂ{e} lmaée%gptlma hddickshwill m@&bl@wﬂgﬁtlé%s@ﬂb%dgﬁi ng
specially grepare imges. There 1s a general need f being able to

pr oducEthy ?la‘F|°ﬁ%‘1°P‘f‘S?m§‘i“8‘F‘éf9§@6m‘&heFf?ﬁ‘@%%mﬁ?{ederrand and in particular for
produci ng | FfeSheltyeatimadnSera@kcopic Piowd, abl efirstamage deitkrdsented wdbe left ¢ye brkisecond

ster eol?:l% eQ)elg% f)rg%rgﬁi tg %er%ge}reeﬁ%e? %Ieatl\% Ln 1llus!: H J(}ﬁ-'ée lenénmmFJugacQ & thﬂ{)b

conveni € a ca fare uction systemwas a

cr eat eHensvesrpagvioss sa%nsémes@aﬂqéégmﬁmarMP elﬁl highfideity impges h%mefwa@‘é net&mnau ned
the i nREQE Fatief, 8 ghi¥ral MR RILA hekDédnafiBd With (R imAge REQNY ofY bdikGFacialont ai Ns
pre- pal d gsta%e mar ks and address details. Recently, it has becone nore
and ‘g r in respect of photographic reproduction techniques to

pr oduce IOH’Qerc igengéndrad nag e for behieprable enpralicerhigh fidelif steseoicnpigimnage? bedseandmdi@s can be

prod UC&QicQIQr fm%dgcgl{g%ﬂmc&y%%rof Pﬁortab]e camera device wherein the stereoscopic image can be

taken at will,

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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WO 991 04551 PCTI AU98/ 00549 2 especially where the refurbishnent is done
by a counterfeiter wishing to pass off their product as being one of the
"ori gi nal th| s respect, the damage to the canera -\ nent ,
resul ti nf?%%gﬁsl nferior product where the consuner wll i@ﬁ@f’ﬁam t he
manuf acturer for the productl on of such an inferior product even though it
may not be the manufacturer's fault. It would therefore be desirable to

pr ovi defSReplly vhers s refurbisipent s 4opq Y FopeEiEilss ¥ishing e past afffhGinpredietas PERg f 851t hese
pr obl ensrigihar. eiaymspfespw tHe dgmae 1@ tHE @Ak TRdy De Wrinkhed, démmhgah ar|inetibripyod i Qﬁhd&the and
?ng)??:roPJ rgu%/r%vlll {eadll)élillame t%:y man%tS c;tlurerr;l gn\? %%’g‘%f[ hef ];éxlcgan mfo rlOrE ?u}%toegﬁmatgq[u H n idyonr?‘(a

bet weenbedigimauufachireds fadlack and white. A significant portion of phot ography

now utilises; mldqmeform\eame t@prmfar@angwaﬁd R pmaés;lagtheg,fwmmQﬁeog&apéay
still is steeped in the field o | ack and white phot ograp é Addi tionally,

septa tR5pRéeEs H‘&’\?@ PHX IS & FREFTET VY ‘“U’( liel“ir ayality preductaadp ‘mhafd%’(r-l of 3SWMERt ogr aphy
and are stilthwhb ﬁgdﬂfthngppﬂyahrea‘ ;mbortaheffq@rs@duﬂgrdaoae\aﬁcet Thadrst ib (hﬂdihmitﬁﬂkdhﬂgn
tcﬁg?;]?oél‘) E)(art 09 hla& and ﬁlgeg Is@ J' c\ént Bf)lglont (W%goq% da?lryp now u IFSCS dcglo*x Fowe er a no msc%vl\ﬂl'lélang
bet weenpathe sfaphn’ugrunhplstél ldatefcrbeé rethg field qf dfackodnd ofhltepmotsgr@mc hActdhlamallxa swsaepnee Bame
readi | ybeUrji %el\éra?l@ u@R iPfradlibiR1 ke fHoRBbon® WaRHLstil REHIPIopular Fi Frk BRBuktidnlof iraditiona)

desirable to provide as versatile a one tinme use canera system as possible
so t hat lopkingcaperanheseripls espeeiply vtith eddiae phptos erfrdike ot W%l’i’df"l‘e&f‘é‘h%/ e degiyahlq ta Py %’é’d"

ef f ect Sreadiip providd fyr tm"seletﬁmdveenuﬁmmwbaﬁf&tem tyfeflof@utfhitSNESRID b GseC@ANRAAlY utillse | S
desirabl e 0. Pro ! ute}mmtow a degree of functional conplexity as possible
in addi V8N O MM 2 NG” power requirements. In this respect, it is
necessary t cFughes rasvisegrahis to progide ayuaiatiloh orfetime us eamerasysemfag p@sidosrpiacik¢ah prodse

POSST DI b @llhloeibr iflerBl GtlifHNGnl- Qs Gl by, OPEration. Unfortunatel y,
such a systemis likely to only be constfucted at a substantial cost and it

woul d be deswf%fwn@ln o "pﬁ‘s@?ﬁ?‘dﬁ‘e‘:aﬁﬁ’ itds degiable o ROXifRAs 49 Adlegresraffugftionah complsk iy @aner a
system M;{.ltﬂé’\in BaRitioR talnnﬁmlam@wb&traluﬁmﬁts NN @spef it it RResEibad didp¥ns@wiRe tbch@k tht he

af orenenti.on arran l%?l 5 Ei ; er adtvant ageous to provide for
the ef f B&M™ cﬁcﬁ?’@?"é ?fr?gsé 0]} %‘fonf%’ VEUB °58‘h%(5‘h‘§’ﬁr?§°"of a canera system |t
woul d be advidnformgeeatylsich osygeanoiy lildly td aity ta capstrvetedat 8 yubttantial bratendigweuld tefdésgatd we
color c f -
cyst em [V el Gore bR PRk GaRaR Wil ikl MR ot ARID |
be desi Fsamsef‘f“tﬁf%?“lw‘i%@yaﬂﬁ‘ﬂe"&mmre i nexpensi ve form of instant canera

syst em whi chy Wi bfuRitfer @ivanthRshiad tphofide foH I 8ffeck ididd@nddbtah bi dle A RERdoReniof b he
af orenment i oned arrangenment. It would be further advantageous to provide for
the ef f SEEPYEMnt er connection of the sub conponents of a camera system and
for the eff elttwiould beadvantagguod provide fob b eangar ygenwhaving ian tifeetive aoteT st @ gamit t
woul d bg.f qntglgg)gb,@gsvant ageous to provide for the effective interconnection
of the su onents of a canera system Further, as it is proposed
utilising su%,J rRngiely. susihBIYHE klkehydnenbrheicpnstacied & p eoHE coskand] i wpeld fealapibie to
system piotndewo.l 4 mBI€ ineh@erisiva e oft ifbtaRt @Mdral &/ stk hid I mAxdifsQI B sintia NRABE RS ihY Guar M
of re-capp chanl sm t hat can be utilised in an inexpensive form of

di sposaB gﬁ%‘?%{emelnim“ FY°8“ furt her desirable to provide for a

sinplifi ed f brwould be anheommeops otptovide fmthnteffafcgvmmterepnmctmposabhub corapopends of a
SYStem oiQUdHNAL Bl Ko ortidefin A SCIIL Sd Wi ke helrahy, DO CONSEructed at a
substanti al tcost esl r e to provi e For a nore

i nexpensi ve ftoorf 8¢ furthps pdyprtagecaterpepvisly & dwnelfstiverintpreaniretion 96 the sub spapoasnts of 2
nunber Q;metangtequal ity SUBSTI T2l TE SHEET (Rul e ZG) (RO’AU) WD 99/ 04551

aspects of the afornenti oned arrangenent. Summa tI;le | nvention -3
urther, as it IS proposed ut lsposa

-1:

ilising such a re-cappmg mec amsm ¢ 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 inexpensive form of instant camera system which maintains a substantial number of the quality
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PCT/ AU98/ 00549 It is an object of the present invention to provide for the
efficient and effective one tine use di sposable canera system|In accordance
with an agR the present invention, there is provide

camera systenfﬂcorrprl sing: a core chassis; an ink carti dgegﬁﬁr‘p’%ﬁ"g?udl ng an
ink supply and print head unit, the ink cartridge unit being nounted on the
chassis; a roll of print nedia rotat abfg/ nmount ed between end portions of

t he chaé@F%W”Lhﬁ#"rﬁ‘F'l“ﬁ'iedHé’a%fmﬁ'ﬁlt bei ng adapted to print on the print nedia,
a pl att gy &f teMibrgehi Ng nount ed bel ow the print head unit; inmage sensor
and control circuitry_ interconnected to,t nt hea umt and a dto
sense an i mad& PEPepOf HE PR T pe8 top?rf“ﬂqe JP} '5"8 fh it 309 SHECON1o8F MRS ﬂﬁ‘P“F%

encl osi ragnerahmemhasm s, ink cartridge unit, the pant nmedia, the platten unit
and the circyiy Ea;danfrmegnagb e oft i€ &@ﬁﬁemﬁaﬁsgm BolfiETe GRARG 368 Suem
cutting unit aofape {o traverse th to.separate

print nmeehrEsing) ¢ 60re estisandnky qarﬁgiéﬂsumtmd'emrt ik gyPRiy) pd pemealéemmmkecdm@ae ke

pl atten pbipy ﬁlouﬁt@djontth@ch&hﬁtatr&lrbf it tne&iaﬁﬂtaﬂcabl{' tBked bméeh@ﬂ p@m&fs |0f't§1e He3 the print
recapping unit fo ng the print head when not in he canera
R

system oE rLEPH he_prigiapedia<d pitendinih PRGN oup bF‘B‘?’ thaefauﬁﬂ?w mpgRS
print meeisda and dnadontaneeonkdel tathé pnt ad urttapeaibptalfto tehse ap megetot printigeR tieon,
there i 5:RnOMIAE, | bJ‘er @asﬁ%%?én%oﬁr}’ %ﬁeecﬂ}sgié?%chkrﬁihg%né%e'pﬂﬁ%%dé %%ﬁﬁm%ﬁl}l!&nﬁ%ef or
sensing an 1 mage; a processing ans Tor processing the sens i mage; a
pri nt rréd‘iuarysuppl y nmeans provided for the storage of print nedia; a print

head for pri Plefefisly,!thecannsaeh mmﬁa%or@aa.sésla%u@rglun& addREl B ek BprinnhEdid\@lad % t O
t he canera Sﬁétemﬁgaﬁ)tortabl e power E‘ﬁg‘ﬁg‘ interconnected tqo the print

head, tH&*8EHSBY" Y REPHFOERSS Ay cancpe oy @ B P‘ffPBW‘cﬁ“%&ﬂe Pigien ¥

ef f ect i wen fetherisofj@e Ofrint Hasd rpdappinly uieEfoli cappip the blhEheﬁdDW&h n@wgd y conpri sing

FSJF’ Iorn![ n?m:jr: 9%}’%{1&? %Fm dan %‘L\rrathe?‘co?nlepﬁ%eraas‘erljayof p1n81 lF:n s for Qecur Ir)éthe prslét?n%dlgr reO|S![ o(r)]; dt Ihﬁ
a det achabl e Imaseperagse \W/hh %ﬁﬁﬂhesaskrett()é&lhabﬁlﬂé "mrttjm, there lS@eréqdw escfstremlerﬂ' Prenppiirignt

medi a cap ibg. ARPIAR. topse;,mg%e,n@ew&esfs, fmpaqw pﬁ&gmg )ﬁe\e@@era ih{}e CFTER&
systemis grlntln the sensed | mage on t rint, medr a. e portabl e power

supply CERRYCRsARsProdided fgnthe stnrage °fd>ﬁét f'efatataeqfvt ‘ﬁ?ﬁf“ﬂ’t"é‘f“é Fvam“vd m&ww thRring wsha

st andar doka tirte@tailye® trplcamyeﬁd atpanaela dowerl Suppl} ntetcorinkd®E tCtBprincheA¥Athe Yeadr and the
?ra]‘t; :r : §n§oces lr\lﬁ n%%r%orlge?hog gf pr%/ dmé ?or hE erjfehnve ftora% k‘ § ntmelala ar%rtheslng&lcetr supg\ggorrln\tx:nsgr{gh
print hesszdna‘thﬁmow%eupejye@tClelywcathmwbwﬂdhemkboﬁtlmmheadja haV| ng a first surface
having a pl upakddbiy, tQJprlnthlnegé arfche pbi& @Hpmmw@&nw&cﬁaﬁe ﬁno&?er\lfh?cﬁ .sqtmmb%%tnon

nozzles, the print head supply unit conprisi ng I'ur al |t£ | ong col umar
chanber <he@pera pysipmpige AR gk gaﬂﬁﬁ?@ﬂp%tﬁéo%?wt@ iyl Pe) Baely aBinghe Ca‘f‘ffésyé‘ﬁar‘lsber s
run ][n NG peibtng ttr@ntdsal imygetdi @nel ;emtgﬁémao’ihetaaﬁabprﬁow&rhm@ oa.dtoa@agai attifag ofmh Baﬂir{] anr(rib
surface th a. ser arators, s tln t he chanbers
from on aeﬁ%)fyﬁom;}ns?sgwo S ardI bat%nes glace%g?d 6? gsndb Series 06 be é@‘ 6&&33% end strip
runni ng al ondn ackpedafigepwith a &lcﬂner #oast Qilth@ ngseexurtysrtnarn therg Is|pyovitdda ptue thept! Ink edpply gt for
print heag ply-mé% pLE@@vfdth(ﬁﬁlﬂ héad lfl\%'éjeén&w)f{ﬁ%y%e%ﬁﬁtlh% h%g L SR ){avﬁiggﬁﬁghty of

structural P port nmenbers for ‘sup ortlnﬁ1 he tapered separatorsS in

pr edet er*wieh@a he SIPRY PR I 3erted °fcfﬂfé“°ar’?6¥ﬁ% e prit} dead alwelw &gt opprising @ plueling ﬁﬁ‘mtﬂe

f ﬁr med i daluanaz bmglﬁa forl seiig af ik BEpb gl asle fondath ddplidtolar, ma&t;thuafs nInhlﬁg duBstahtiaBPHE fclhgﬂg
the printhead The t rators taper to su stanti al | slot in
the bl 17 0% PR RE PR BRI A0 BTl g haRb Ricipe e et ot 1
head. Tmaotbnm the tapgnad bearwmﬁing mtre!dntb laromd tstyip ryphisesdiang the fijsewotfice mongpulisdwidlly the
por ti onsiepelf@dodn@agt her. The [ong col umar chanbers can be filled with a

sponge |like material to aid usage. Preferably) the print head outputs at
| east three S&pHPiates frhergpudude gserieh el mulsily snaesd sectural pupPogtgnebers i sepporiingetess .

SUBSTI TlLHﬂjre@k'éEHoré Rl p&d&@%méﬁ@ﬁtﬁh@hlp to YD afsHeP) 4% &pEﬂéMﬁﬁﬁ%%eﬂ?ﬁﬁﬁ' t
can include a r..chan tion,of each o ers
oith o S oneRE R Sh el nE (RARTIOE of REMRY, THY At R REUR ST R
wander i ngpt pakelwafl pizhe @i, tersit wmulectm thenigsemiort of tHe Ipeint béady ITheunit can be constructed from

two plastic injection moulded portions welded 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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to an end connecting the anbi ent atnosphere. The channel al so preferably
cont ai ns hydrophobi c surfaces to prevent ink flow therein. The channel can
be manuf a mn the formof a channel having an exposedp |ch is
?J()Ud 1
subsequen |y9§’g%5| ed by nmeans of an adhesive surface being a E?fﬁﬁﬁea to the
unit Each chanmber can further include gn aperture defined in a wall therein
for the insertion of a refill needle for refilling the chanber with ink. In
accor dance Wit HMheap [ifuied seresRi el charnelsRempHRicapgr, ofj eFﬂVé’ﬁt']ec?hame’ﬁe’l‘”e ay gxtemal
provi d%b&m&&i\dﬁiher’a&i&dtr iciakne’ U4yPlk Yin Mlalldwa‘v\dfbﬁﬁﬂam fioman éhdpdlﬁrﬁdnﬁﬁlm@fvntl{ thechbhibict
I()?Clt Egelih: %glllnee() I q?’le art])lenet%hanﬁeg Srg%g}alénﬁ a(ijsot aElI é(}ne lt‘l%g) ha(_)i llg: Sli: ces t%g"eggm eaCh
havi ng ianfler rhateln c Tbvagh@jveﬂ icpngpe pranyfactured m ‘ahff’em elf ac@nmtmatcw 4n reggpogeid tstfﬁateh\ehl@hanber

to an ettdseaemweaktagnam%fameemuratermpmhamth@uaccor dance wth a further
aspect of the pr esent | nventi on, ere |Is provi a canera ste

conpri si ng i HaPRe @B ek ingydg a'b'i“’&%"s‘?f‘ff@ "‘oae‘t’ﬁ”c}lé’fref‘(f?’ “?é'??gt‘?i‘d’faf?ﬁu 'ﬂfF‘B%@éSI ng
an |rrageﬁm@gtwd1amtberm&tdmﬁ supply means provided for the storage of pri nt
media; a print head r inti he sensed i e

internally t18 *FRENER w r afﬁ)rgh Seh Qgﬂ%"ﬁ%rese“ e '%"eﬁ%rls paoch?E)Jar SR L h"% 51&819 “E‘é
conpr i swirgireons i ngtlce Of the elgtrl@tuéd agérecefialr cltamep difined thetéum fpr tdrrmufngdnbroweﬂg of the

i nt er cognegteGuCATRENE rttnﬁmm AP RGE IR mchmut ha‘vgg ama,%t et phi GroRPRTRE | ON
of the canera system program ROM utili zed the processing unit; a CMOS

active PIMERicatiRgyE ‘@émfr“fﬁﬂf"@%’ﬁ‘%‘i“ﬁﬁg‘ht%@'ewﬁﬁ@@hera nmenory store for storing
i mages and aﬁS&&ﬂ.ﬁ\E@dthﬁfﬁﬁtgd’raiiﬁodﬁ‘fttﬂ,pre&nﬁﬂéﬂtﬁﬁ ma.fe lsI'fﬁin]Ed ﬂhamefesyum to&pmlan

i ncl udi 12:% not orn rl Ve v1ce r gn(s)l{; andor ess ma e epcill tmedxa elr nal rT'ECJ'IgIFI t%

cyst om Beet ResefihOug LR Ryt oM aishiall DPndrea Bl Wiy PRRE R E,
print hea@gefocprirpmem |an:gntdteadtfbra>rlsmsi®olsenserhlgege dRrpeifitemedia| sipred tirtemalispto gire qdmrave
transi SE}QtErﬁ (Y xﬁxaée%é&r%ﬁd R BIRe &ﬁtphs%%rsﬁabe Gl9Be®birchil &g nﬂ&tﬁ&g%%fow cuit

and the CMJS pi xel 1 nmage sensor is |ocated al ong an opposit ge o
i Nt egr atSEORPSEd FPRPONDEseF RIPCAISING unitifpecontiolingthe BRFERHGN of iy CHRRCREYY: Agrogay i ROM

furt her yhin&lvyde pa,céaatgfutuelalcmsuaivt pikeD rmagwdextstscrsu s&i@ing e inRgNs aetndmefot gactriag

correspondi bi -] evel elene ts far printin ut b rint_ head

The. ha (RRBHHt, SAE R 5K e i T e Prfemeh i i for

hal f t onerivirgtor exterfRUMchrnicalisysed obyie taimera lgalefnt anr prirg hea interfaoa uefof diving the pmdn gead

hal ftonlfcl;lgr JeAk Ll inlafe, @CCOrdance with a further aspect of the present

i nventi on, ere I's provided a system for authentication of the refill of a
camera syst e?t“F‘H’éW 1 "%Qf’?r frive BaFisrs aroyiRcated plpne PraprEphsial gdge qiEhginieipisd cifcpjigrnd the

pri nt i ngMohixefimdgBRERSIs rsa&aadaglayo;tpmta éagermmam&gﬁtecemtnt he system corrp03| ng:

refill nmeans_f rovidin

camera yot ohFeeRp e ERefodbRRats Rict N PP R Rhos R Pornd et
adapt ed inbage mmtceresmmmct-lewl finel elemeiny forapsiptng dut by the primpiead. ElethalGonirgoninee tmpbmermaans
W Ethin §Rgf &,fetaLJn aid Al haﬁ‘to&%rxq{&\x&hﬁ@Hy@ﬁe%l'ﬁmtdnfpﬂ HIRGAR Bt RAifefhing
internally to e canmera system and adapted’to utilize ComAuni cat | on
connect PBftidfeans to interrogate the refill station so as to determ ne the

aut henti ci faYcchdgkewitfa mﬁﬂhﬁs&@ﬁﬁh@pr&%ﬁ tnORidnthers rscg)atdmrtymafasaumamcaba #ueat ed
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sensed i mage and the processing step includes exam ni ng the i ntensity

char act er ,$t f the first imge. The processing step c

determ ni ng %990?%% mum and mnimumintensity of the first ge g/b‘(%ﬁg
utilizing the intensities to rescale the intensities of the second i mage.
In accordance with a further aspect. of the present invention, there is
provi ded a califEPePisiePiiiediprd 'weig un hivrggére e bpaded dnterqopsiect alangsd' et an
i mage; aorfelsmp e tlﬁ@oﬂﬁmﬁtﬁ&nfa@r ser6rQie e Sorygisds h@laﬁ@i’h&@dted mgeqf sﬂ)stﬁihhll?trecﬁmilaﬁ
supply ans. rOV|de [ i nt 0 r|n i ng
of | nagg?gtmen51o havm%Ma ?].l[ﬂ.hé? arpE Ato aEeg gr%gd ﬁgfcﬁné\ec? ﬁlgxrgu%lleﬁ% orée ed frgclf' o th$ Blana
printi ngmtebeteds‘eplstelddthmg@e@rbelmlntmonn@@daosftw@d i nt er nal I y in the print

media supply mﬁe?sprefaab@d@lt broQ&inf Cheshs §QE60$§ratE’cf orkd e amhwgrﬁétaammraﬁd tnatdet he
storage of ink; a portab g(&wer sup i nterconnected to the print head,

t he sensBint %fﬁ‘bwt“FP(QerﬁFHEg’é%‘t“ '“ﬁﬂ’&ﬂ%’“‘P‘a‘ of the Pi"h52drechani sm for cutting
portions of pTHe ﬁ{termtt&atﬁdbmbxﬁtsm sBvips bfrmgeﬁ emBedﬂddﬁrSi ndil¥cbndectivdfleRible adaptleeﬂaleet o}
dri th di

p:: : \rllte h egﬁrpgag ([jall P zlbt%ctsu rfléln\rltgaveltr%m e rmt h emE1 tercon rela\?cg a?c{nﬁ rgr?e sluﬁacp %ereo&e a:é tg% i sm
for cutt plagr intbgatgieiruit brigg. moenteifvdthialah gpertue?acﬁle thf:ett he drive nmotors i ncI udes a
gear chai n meghani Mafieh sflfeh Ve HQESS RAADF B BRRALD IR BndoNbitord 8FhE being
manner. The first drive nbtor can conprise a stepper notor which iIs

pr ef er abmgurisgap he Setibleshest ut ual |y excl usive manner with the print head.
Further, eac hanEcofdlﬂﬁe aliehl aerthemukREt Sf tﬁaﬁ}esm mdé’nth'@fﬂerb B pﬁwnﬁéﬂl’n’v\ﬁfaﬁleraﬁ}derﬁ &Vl&dt@e

ranner durl ngetsglg)sr r? lceo resréna.SIhI Onnlm%fe 12:1 Foce(s:slng eans%(}{' proceSSln tpe ecg l{ndaencg prlnt
further %P8 *HE PreSehf" Mbehfi’o er e P Brovi ded a " eEnEr 4 P8 %em

conpri si mgtemda piimageut Qlemmi mdleq/a methtdnf cqhe [QSTertle arspnteﬁmgiee tode pinsd eg by thg pimeans
for procgsg! ddpkhe uﬁﬁ‘zﬂ\%% i 5HR 9&isor BevitE 'torkfensE'?@l}sfimﬁéé Bjoééssﬂgﬂté%spfnﬁgé Qe RE

the storage of a roll of print nedia for the I‘II’]E) I mages; a page
wi dt h pr iFter Ch@%H”SSEB%ﬁ'FIﬁTWS%%T “(‘P&Hgéh"Z’B')’ge(SREYWFJj‘“ 10 GRFecPOteepAs Brpge, n rapid
PCT/ AU98 Q545 rcmaé ﬁ‘rlstn@agb n@,hymg dagr erEas mdkagto tre rsecafdlnﬂtgb Bed di@heQBE@E] dolBRIE

on print nedia f)g i.n the rln#.rrela supply nmeans in

addi t i onctabmér'sgcélp % r%f’enfe l?’aée ﬁ'élpvm%%t'h% FEY 8P2% he storage of ink for
utilization bjrefetady,pireiserbndrend!; image Sseens@isvithin 1zedomt of the |fiksesessed inaggragbthaiprodesdlz i n
the path 118 &W&x&rﬂﬁn%& ﬂ&nsft&%ﬂ&r?ﬂeﬁéﬁpﬂfﬂw ﬁﬁmageaﬁtg Jo&?sm@@tg;?cawlng&cﬁ dggﬂnﬁhtggead
nmol di ng fior pi nchi ng paper and drivin a er rint

Pr ef er ablmpximprh ahdrijgigep mtsf’Sltprttmﬁrﬁt maseéﬂ%utillémett\e mtera%lfs teresaﬁﬁthf ﬂ'enswﬁ afithe pegAnfl er s
apply a gegerling twist to the print rredl a. The prl nt rol I ers are snap

fitted t th
1ot chassi < AR 30 f it H%“’SF‘F e o e Rl Bty Somes

t hi rd onen dfiagt fvesopdeviad for shdingrag image; roumtssu oansafodeocesingaibt eengll dvdgen pdaviedie.
The thir e f kLNt
o) ! Sl LI 80 B 05500 BPLUSED, Al ol el
further awgdie melfldltgmprmt le3& iR PrinfiReeiht eusFrl imagfemeprintamagia gipied éndpriay ia “t?a?ﬁe‘r“a’d‘a

syst em cqupmphi lﬁdaﬂgm a8dition 8. QerR€ B Fﬂl? sﬂﬁM I cﬁﬁtbf:r@ lfor SR Sibrkke o?-ﬂtk' %Qﬁble @ower supply
pr ocessin sensed rint

nmeans Cc i i ma
Peans. T onmrH B aEL 1y PO TG it SRELT U ORI et BB ot e R of
pri nti ng ptittenedie neathirigrimgges; @ first drige mptorddapted do drivs the paer medtiacsnppdy theanst for rhdviag the
canmera syst. LAl i€adP ec | c t c

tho sonsai St EiB U AR P A aehRhY b BERANERL BE chlbhhaRl P R
bet ween tPR®Or i nt nmedi a supply means and the print head and adapted to cut

the print nedipafetbl LachlReBS a‘nv@i&otas REedes @srmhmdecﬁdnm for Mﬁgttafespomﬁrefneemmnsé
det achabl e fromthe c

the guillotine necha

Ui | Lot | 16 REEHEATE AT e SPLLER SRS & HE b PR TR TP AZUAY | s
det achabl egclisivomarinéravitt drpringhesd/st em wi th t he print nmedi a supply neans. The
guillotine ne 1 | X ML mReL oW r 0 d.
' acoor dance WP o4t R oA ARG ifhnh BlflbliGhs il ot Ak BBl 57
provi ded the préraysitiead recappi ng nmechani smfor recapping a pagew dth ink

jetti ng print NReddaatewWis b Wrier a.s‘i;éw&fthesﬂré%}ht ﬁveﬁxdanszBerénE %t.&earatmtaespstmmatsmg a
sol enoid coil wapped around adqgortl on of the ferrous arn a seco

moveabl e %rHieF SLHY 8‘8"’% (b Stsivg T dipey: aa?ij’“&%‘éht“e”f’h@' progesstne e frnsaddmise a"s%tﬂ‘ media

t owar ds tdagpiyomdaiit fi@aidd Bt thel exbrae @f a BllHE prin€ Biedid foMBETRrindied irdpbsa e hegel widdy drikehead
second noveabl e armthe nenbranes sealing the print head structure when in
a rest position; the sol enoi QUBEITIYTRSHERTaR@E26) ROzAUISEe t he noveable armto
nove away fromthe surface of the print head structure sufficient to allow
a "paper or film to be inserted between the nenbranes and the print head
structure for the printing of ink thereon.



Preferably, the nenbranes are resiliently collapsible against the surface
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i n the Pripteg éV S'G’f‘ sqt ﬂ*ﬁg‘é’“’sféﬁ ??&“tém‘ﬁm“w% @é&?&qrﬁ‘@‘ml Wt}ﬁﬁf‘rldlA@Eﬁ”&Is (IE38h be
f Ognd | filedichRurfRtyta@with id BGhly duﬁa‘ﬁldeODéouﬂsJ,:-EEnde’tiﬂﬂﬁﬁ@tttdcﬁlﬂfégl&n?Eéf&ﬁa foQhk a%l(édc €s
an In CITIC | On

2 1 ol g PEOTEr SR robS RS egh e B PR Sourbet S
et. al ,cartri@hd33 bliog ihw exppty mfchk th peqyies eriso rignfel lbrched dtregh bis bagk) suafack 0Bt prothedl ~ m
CMOS Tel%f' ng thg ge\éc':'ri'pticln%m &3&@3 erpo%gﬁlerg,litﬁs assumed that a three colour printing process is to be utilised

so as to provide full colour picture output. Hence, the print supply unit 42 includes three ink supply reservoirs being 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 repellent 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.

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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The imaging array uses a 4 transistor active pixel design of a standard
configuration. To mnimze chip area and therefore cost, the inage sensor

pi xel s sh bg /B?ssf"s smal|l as feasible with the technol ogy 'ﬂAh?B?(L’?@ Wth a
f our tranS|stor cell) the typical pixel size scales as 20

l'i thographic feature size. This allows_g_m ni mum pixel area of around 3.6
~mx 3.6 pm However, the photosite pmust be substantially above. t

i 1 1 ot BFed Fite ety elen g e ing FeserQirllebvidvatitdiyet devibovheh ¥ 24 O%tliﬁé

phot osi tigs. $L!Bseﬁiﬁﬁtlymh2&ihésh'e tapégogtion 1 OVaAd pllid) €21 Aiefaftachedtahdife printikdd téstad b)ﬂbphratlon

nor ! 20M B0 UEELLR LR Mty B A8 RPL AR R
phot odi odeupphranrigiee, peidoringta vashing sydlecand thgr utigjsingdite holeyfgrshe institien q'f e refill syrlmflillsit ors

are paCK,ﬁ{ﬂ nﬁsfor%llmé-the ﬁb%erﬁe@&é]&ﬁmﬁ?@@m@su&ﬁf%%ﬁsagaﬁxg:laon to allow both
t he pi xel and photosite to be square his reduces the transistor

packi ng denS|T1“S7““§ PPV 118y 15, thefe s ahowp ﬁ'bexﬁ'FBJ‘é'I“Wﬁ‘i"fg‘e Imageveaperre angd Fracessiag Ship 468 i n
avoi di ngigthe diffraction imt is greater than the small decrease in

packi ng it The, s ransi stors also have a gate |length which is |onger

t han theTq‘Frr ?%WFS?dgr?fess'B%a’cpé{ss of"éi%sr'f’r?gl ogy. These have been increased from
a dr awn df @rgiebrooic fihctiBalitsi efrtincatera avith] tha \exeeptiom gt the prfint Oea8 Ghipri The clip 48 v ashighly t o

| mprove 1f1t ateﬁgﬁglg l-l_%mms Ws@hsgg’)anaﬁdgg cpyr)al convm@ngllg%%ée [P gS/SIMAQlO549

-14tranS|E§or mat ch |nq maki ng the variations in gate |l ength represent a
smal | er $¥EpEPM: H’H“EﬁFe‘PW@‘SF%‘F%{IN“Q‘&P%“F%WCHPTM extra gate length, and the
TL shaped pargk thifJs estifaddd td HealbourddBemint @mgh St or s use nore area than the

m ni mum f e techno nd_ 8 thWoudbere

L0 e e AR b, SN LB M RS S L
transi stimr dorﬂ'nh@edtbmtanMQSraswefpapl seaazrhmpq 08|so ﬁqalmms lprmzd asrtigesseristri pingls Bpporashethe

pi xel sigzg of GniPm X 4 pm Wth a resolution of 1,500 x 1,000, the area of
the imaging array 101 is 000 p.mx 4,000 pm or 24 mm-. The presence of a
col or inmage s@ﬁé‘é‘? 480!'10'1!‘1%(3@9? |c5°g!§f‘l'€&"t0§ npge spFQsCIAAM.r b analos Girguiryt et
vays: - ahdnt GMVEEh by @A bh& MoPTdRGIR SBemSH A hich }EerMBl indRidée fbr bdtettion bg¥ing Geverdd K
current - Color filters are required. These can be fabricated using dyed
phot 0sen®FPeU% pol yi ni des, resulting in an added process conpl exity of

t hree spi n costemamiysly, tﬂeh@léen phadity bé divided gntcetp b chipsshefosthe CHMOS anagieg/aay) povigint other

st eps, a@gm Onﬁﬂ?é(}?r&ﬁkgﬂﬁﬁ gt of P o ﬁﬂp%ol&ém?!%ghﬂ&% leitﬁ;ng{/}ﬂl‘fer%li 8&%%91?[@ ]gh

( ASPS) he colums o e sensor

si gnal , 16Po e extra cogenf Rackagig @ﬁbonfi@mrfé fscemewdal sagredledhy dhe Frgpcgd olavaler gwafquma&]d

SUPPr eSStht Hfor fikex B6ticRRL kgkn noi se (FPN). There are 375 analog to digital
converters 206, r colums of the sensor array. These may be

ne far e fo
del t a- si JiFdCk ef%'%’éyccég%'f's\}léeafégm"%g'f‘wﬁql on type ADC s. A row of |ow col um
ApC s are used to reduce the conversion speed required, and the anount of
anal og signal degra gi-on- +retH+ed—betore—tne signal is converted to
digital. This also 4l M nat es the hot spot [affecti ng |l ocal dark current)
and the substrate ccupﬁeckamuimgetshmr woul d peeur if a single high speed ADC
was used. Each ADC ,ﬁx‘dlog C' s which trimthe offset and
scale of the ADC to [further reduce EPN varihtions between col urms. These
DAC s are control | ed Inpeedensas caymyrdeagddrn f | ash nenory during chip testing.

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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The colum select logic 204 is a | :1500 decoder which enabl es the
appropriate digital output of the ADCs onto the output bus. As each ADC is
shared by | uims, the least significant two bits | ect
control 4“%ﬁ%ﬁ{§gnalog mul ti pl exors. A row decoder 207 |spg?%m%8@%ﬁgecoder
whi ch enabl es the appropriate row of thﬁaactive pi xel sensor array This
sel ects which of the_ 1000 rows of fhe ifmging array is connected to anal og
signal processors. psunctipe rows are al ways gccessed in sequence, the row
sel ect logic can be D&mgﬁJﬁﬂE t—as—a-shrft{regi ster. An auto exposure
system 208 adj usts {he referen voltage of] the ADC 205 in response to the
maxi mum i ntensity seﬁ@é@m@mwﬁ%g the previods franme period. Data fromthe
green pixels is pas$ggp ey QO a digi tal pgak detector. The peak val ue of
the image frame perifad hefore capture (thefreference frane is provided to a
digital to anal ogue SBHWEPPMr(DAC), whi ch denerates the gl obal reference
vol tage for the coIﬁﬁﬁﬁﬂ@ﬁg;‘Tﬁ@“ﬁéﬁk‘ﬂéT@ftor is reset at the beginning of
the reference franej{_The mininum and paximim val ues of the three RG col or
conmponents are al so|CBME¥SEAM or col or corfrection. The second I argest
section of the chip[ipsakOmettEsvly a DRAM 410 used to hold the inmage. To
store the 1,500 x 1, or without conpression, 1.5
Moyt es of DRAM 210 AM99F SHEFFEESFhi s equalls 12 Mits, or slightly Iess
than 5% of a 256 MoifEClobNAN 'The‘DRANItechnoIogy assunmed is of the 256 Mt

generation i npl enentted—ust O—18um-EMS—WHsi ng a standard 8F cell, the
area taken by the AG%“rMﬁVels 3.11 mm®P.] When row decoders, columm

sensors, redundancy| Tesndregsher factors are jtaken into account, the DRAM
requires around 4 mMpg—SIBSH-TFOTE-SHEET{Rdl e 26) (RA AY) WO 99/ 04551
PCT/ AU98/ 00549 -15Thi s M 210 can_be nostily elimnated if anal og storage
of the inmge signal é%mhb@ accurately nalntained m the CMOS i nagi ng array
for the two seconds regurred—to—prrmt—tie—photo. However, digital storage
of the image is preferable as it is maintained without degradation, is

i nsensitive tiheAOV.SRAM, fropze sepssnBOtp Pist Jemery.tPamlichintstiese. ' BAG aterfrck prdedPC can be
consi der @Rdoy sdpaie@eomsATmeM.saﬂslﬁasts il SR €BREDhinrlzt pAbd? ¥dnSlBridakRd Mol tebhvail:
read addresses to the DRAM 21 0. Under normal operation, the wite address
is deterﬂ*ﬂ%ﬁﬁH?“?H%‘%WH@?“HF“the data read fromthe CMOS i mage sensor 201

This wi |l typhigab lijstaes & lagourpf e IGPS48erThE GCHER is dbiowaededy, thel i@gickadnay 0@ N whien

read fromithe sensoft, I i.f addr S t the
o oy RS, SRR854 R0 B0Y By R R0 B AL B
mat ch t h@soiuequ # éWe«rﬂtO;é)O offhe aray gindpe divideddipibe eonsntiond donfignsatipn, IWﬂll twi grgef. plxpls omhe

cyan, mege m,andaﬂsibwaeﬂlxlemasmn gedup TG BE 150k sGEAC! @Ju iNRERRSATdnby Of fset Dy
a few pixels to all ow space f nozzle actuators, e colors are not read

from the DRAMM ?afFEflaf‘VéPFésd[hQ‘F?e‘ Meg spsingapd MO wagy Sé‘ﬁt“% inpprtipuiapgan pefopnd ditihey) |
of the daiévef 1BMissizef DRANraggond snElQrehDdviag ahd)en rticilir] gages PEOCE $%8. Fitihe, a
fﬁfg‘ﬂ ;Lté)ch%c 1m;li,§n§egtattlog Si lll:!lrrtgt a? Eh?closera tp%?cisenE ??Pllcﬁ%ogg@sfl%c} Q%Qret 0a he&ﬁ J é%lﬁe be
read frobfixd h@gWSéethﬁteﬂlUﬁleg Q",bﬂvoﬁ 25dat' &MaS Tle@qmgyédEDNﬂﬂ% pwe PBws a col or

space conver t-ff it Bink LY 'ug.?a @-tramgft& a&QPer‘F &ésnﬁ@&f%%a%‘éﬂﬁgdrﬁl% t]‘@ ﬁ@m%zeschlgglleg
l i near R@& to CMY conversion to all ow two di mensi onal terln%yo

t he i nag@ddugtelprafot-Hesimage sqHr P‘i“‘r‘Fg*h‘r“#drPé apYpel asfeasible withythg echpology é‘é?dabfer St e
DRAM ar raamst&lcéuethaﬁ}ﬁh&aemel sieReReaisQD umayheaxlhsgramiawaﬁﬁem Thi§RIges AhihidGi pixélArea
certain dm

h :
mani pul a? ion" 31’"60‘f"hea"'r é{agHO of’d?retge es Stlte m?sﬁg}’s A ,ﬂbg}e%e dﬁéﬂété&? P‘gﬁﬁgeele"é]g ?‘%gt s

(where t hlsp advantageous to have a square photosite, to maximize the margin over the diffraction limit in both honzontal and

vertical directions. In this case, the photosite can be specified as 2.5 um x 2.5 um. The photosite can be a photogate,
pinned photodiode, charge modulation device, or other sensor.

The four transistors are packed as an ‘L’ shape, rather than a rectangular region, to allow both the pixel and
the photosite to be square. This reduces the transistor packing density slightly, increasing pixel size. However, the
advantage in avoiding the diffraction limit is greater than the small decrease in packing density.

The transistors also have a gate length which is longer than the minimum for the process technology. 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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central image is reduced), image warps) and kal ei doscopic effects can al
be generated by mani pul ati ng the read addresses of the DRAM Wil e the
address g 211 may be inplenented with substantial co

effects aS&SB #%llnto the standard chip, the chip area reﬂ%ﬁ?ﬁﬂﬁp%é t he
address generator is small, as it con5|sts only of address counters and a
noder at e anount of randon1|og|c A col of* I nterpol ator 214 converts the

i nt er | easesthtopmatehing hy waking gy variptions ip gasedenethaepersdpt asmalist prerogion ofthg toRGBtedingte | 5. | t

consi sts of tTRE &Ba ShteMinkn ARAES S AL @aﬁ.cgcm@hﬂgttﬁquﬁsato@r@ mold Weea Gy thShiRfRmar e
by either (for green Iue so they can be quéW‘fntEd

or re
as fi xeof°’s‘Pﬁ ‘F‘thgm‘?gﬁ Nops lblff"ﬁ'ﬂi’tx(%ﬁ’%@t Ffﬁ‘i%“e for risaneyRuRaFkine. Arefeghly ¥5is
provi dethe@ili@ves fathpedmsisngs.f i | t er whi ch applles a snall convolutlon kernel (5

x 5) to the LGS fotagare%‘?&’eacﬁ‘gqu lPsl lg‘ﬁfnf re%tﬂt?r%ﬂ?) a rPlet%]hSlz?%g? p{nhe %OWIthﬂ lr'le%(illglon of

kernel for thé eren ed an
pl anes, 1590 gi@(@ﬁhmofw imaginggrrayd flis 680 imexst, 000 e osMamweni ng filter has five

functions: - ThopbBRE W%ol&rh@ag@ﬂhs@fon'tﬂycﬁg RRb@hE g&erEeqmea mew(l thal}? Ahys:
|nterpolat|on prOV|d d by the color interpolator, to a c 0sé approxi mation

of a sirc |nté?ﬁ%PﬁPP&W”"Pm$ﬁSHBHﬁ%ﬂ?&F&“PEFmWﬁ@”ﬁHﬁﬁg sof teni ng’ whi ch
occurs durlngb%rgm&dﬂﬁ&mmﬂiTW@e&dhﬂ&bn@h&uhﬂﬁ@ﬂjﬁhﬁkmﬂﬁs$m%ﬁm&a&ﬁhm§w9hage

consumner I’ e‘;o%gse&fn%%m%"“? th e spel!‘r{ ceoat}:nép h(r:e%‘lpllé{ol;th%é'ap ic ste%sngge de doﬁ apment slegsg and tercI;e

shaper Fﬁ 54 P8 use t ende
pr oduct ,haglbatesnot a profe55|onal phot ographi ¢ products, the processing can

match the m%erps}pw b an%%ﬁ ;.gnalqﬁesgo?stmgfs) @B%ne fm%chrms co%ﬁym{e%msomh% WUBRY €SS
t he shar peni ng gh frequency (individ Elxe noi se. e function is

simlar W"@'N@S@%§W¥1‘F"p" %&s‘k"‘e“‘deE&'&%éampﬁﬂB@‘l‘%' “@i—iEEﬁ“PQ’Fé&Fhéﬁ patiemepizg )
WO 99/ 04k, - 16 - To antlallas | mage varplng PCT/AU98/00549 These

functions ar g‘rle are rpr?allo% lta tcf))nvg‘rtexssbgé; onee f((): %ac%?our olu 4] s).%rarra ‘Phh em%
rate i s |OW ess % fnai nu er mﬂ {) |es

requir eddeﬁmgntam stdagsgiee apgb’emat»emafnmé% 5 sA 5@ o lOchglnmmrk‘iDQSplanee!sedpelfedstBGMd
Thi s can Rk Qaéécﬂ%&AianHY arfd R ang,neoansg J?énhl%graogﬁoimtlﬁéumtb%e % si%paﬂs chifvbrielito ROM

are al so requil red col or nmbi nes functions col or
conpensa‘!'$‘8h“ﬁsri’éf eliigsfes @b%ee@m&fm% lgfabﬁ'?ﬂﬁ %F@‘)P’rﬁ’éhed%"%‘m'eﬂ nqﬁsma'i yomldegsti on,
whi ch i sif apidid il speed merv;s uFHdXEJch ADC hlbehal fwaITeir SDXNE’E Whic ik iR BifRGand Ecbleomﬂ or

rccur at XDREIE TR HER AR PRl TrSTRAC LR optlid P b e i Mon

conpens aduriogxhipaestiighe | i ghting of the photo. The vast mmjority of
phot ogr aphs afh@ célirmﬁs%@dﬂogi@%ﬂls b P00 Y& bhePWnigh e'ﬁéb'iEP g]@ aﬁ) {tdte &&E‘Rﬁt?é%% hORDCs

whi ch i ndependent normalizes the contrast and ness hr ee
col or coffFoRfePyt, bU% As gac ADE &a‘pefed BY foursplumpscihg jegst &zgm"fcqmstwwavf v ffefﬁt cgngeh
col or comp@mﬁmgmuMMBﬁe are three separate 256 x 8 SRANB requiring a total

of 6,144 b|ts a%%&g;ﬁ 5?mﬁ§§gm95m ar&ﬂofeghe cae FFQ&tI rocess.
They are al so® useﬁ for spedial™ e fec e apbropH ?w f@ EYS PV&&FF array
sel ect edThisnelegds whidhef the &f0P eopvs 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 digitai 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 0.18pm 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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A col or space conversion systemof the color ALU converts fromthe RGB

col or space of the inmage sensor to the CW col or space of the printer. The
si mpl est nis al's conplenment of the RGB data. S

si npl e coﬁv\?g\rﬁg{ggn?assurres perfect linearity of both color IE%@%@%%’W% d
perfect dye spectra for both the color filters of the inage sensor, and the
ink dyes. At the other extrene is a tri i near i nterpol ation of a sarrpl ed

t hr ee di mensi BrePRARM Bli0wcinde pogtly elimitatse ifpnatop perage Phhaimage sizes fap be dequeely mastadted any

non- | i negrmedmey lmdg Jgfaaﬁ)efe.q@e&wb BecAhtid BqiredQ® it thS PRGEHowalS, falgaax Srade@Mhé §nage is
usually necessar col.or space conv

obt aj.n i on
engi e | BUIUERA BB SO GGHA T DRy B o OB et B e PR PPty o
hal f t onecbnsidtkablyédter.out put is very small, a sinpler systemcan be used. A
D18 ML XM Bl SRR S ﬁo@,dgs&ffe%e% a3l 10 HUISRAVE O] O3S Rifle
nul tiplies ané SIX a T ons per contone pl xe er, since the contone
pi xel r aprraien, howie pdess iy chaw"@d hqoihmrdﬁ ei:t)w dapaepe fremp e SMOS 1vgage sansos A ¢ Bhisgvill
single W%Mupu aesﬁmmdsteaf&%f Hom@f 3 Mdatal ch te @dad ﬁmthame.rzoarnany&@ed 1ﬂnﬂitcﬂm§@111t@r

ALU which is shared with r ensatjon _functiQ

Dalt ton: A bk PEAIAT fcah e OO dor b BeeHaTh S srpssmach e

st ochast requiepetritsaf 2 edor(ihtdr;ham’or o lthe prichhéadl Afsttl@m@nnt'Mgentaz( an@@BHlod k@wsiof thp prinw hedd ate f Or
storing dithe ; t Z f Asegyat e
o enoor ShebEy il oy AL bl UG et R £brs ERIRY ey Yo R e M
cyan, rraglelnltaaf)ousémélo‘y@m Bt is Rigne oafine Wi redd et efithe danon He Dé*éh‘emwtlrnes funglsur e

MBXi MUM GRmRO Srbdeds OTHistGpabiity lisBedi 18 kumdmeahe nb&Hl £8r FIFGY if1the Bt hél GhebYehdd Gherddf satvmg
m d-tones which results.from bl eed of gqeﬁ fromone dot to adjacent dots

whi | e st PHP gl g RGBo {apee FERPTET, &0 PR ] sty QRQMKBS}‘HE“ cqler {ahds RV | s
shared bylidws@ domt $pac@rtomgrteimi providecr mera cdphisdeattchentehtiop ehat @l siiipte. lintheRGH @i CNaY

hal ft oni n‘% used is dispersed dot ordered dither with stochastic opt| m zed
di t her FIC™ Whi | e ditheri ng does not produce an inage quite as " sharp'

as error di ffdbp drplioy twodimsrsiong] Gliningofgheripase datpovitheua tequiningdippebulirs, Hatf iptgaead from
artifact g pRkd®1 dnpge sharpening produced by error diffusion is artificial,
and |l ess controllable and accurate than "unsharp nmask' filtering perforrred
in the contondhsdddes W"“"I“Hé‘ahf‘lﬁ’H‘“ﬂ?"i'eﬁ't‘m?gé§‘5ﬂ°'af"i°6‘??‘“("i‘°d§’tﬂf°ﬂ}ﬂa Eer ¢xap)p) PRRFROY
resul t s iphot®%R@kdeRd byjdrainiphiytionorthe resli aagesees ’(b&lle| Dmm R, imhge GlaBing eftctsl(whkre the
Hg.lt bea engrgltu%agg rfsarleciuc(%%iggngﬁléwmggdf l?a[?pgsccgyx%egﬁ %s ca E € n%??}%e‘;ﬁitq?péa%w‘{mg 2%‘% 210
and the @dmetssmfshe@w\tme dither matrix 216. Duri ng the hal ft one process, the
resol ution of yikend dﬁ&% génératsmngssdoee J@meﬁtml&mamhl cmpnetxnﬁf&ﬁa; M sa@lt iRl fHeONe

image to the |,600 d B‘B;nt h contone pixel is

conver t ed@igrdghip é*QFé‘P‘aQESa Bauirsrhfogee 3idies gt H&f‘%“” aSEBBS‘?‘F‘TWfSﬂE‘E*r“’(“F?ﬁT wds6)
(RO AU) momtammsﬁandmmugw 00549 -17The 1CP incor por at es an 16 bit
?ugLoggnﬁ ;g_lﬂ: %rcoltor in erB :ttc{ronsgnvg%nl}e mtﬁrl%amgd gpn‘tltl o?lred g(fg?egs lxels lg ﬁ&b &xrt‘ji It
up the hapldwap@hreqaﬁrm addets ledrpssociziedirepgstets Hihe ﬂl&lﬁlpﬂslaresbr athprdr(for thee) qnﬂéfgrersctanri glue)

power reqwhEﬁQn Wmﬁl&%mgﬂs’ﬁke%sMﬁ‘sﬁﬁ’thé‘Rx%&Bnne&Qﬂoﬁhé’!d&L% variety of processor
cores can be used he entire CPU programis run froma snmall ROM 220.

Progr am conpaty °B'i“’|°'i“f’§ ! %é?'%ﬁ“éé‘?ﬁ'ﬁ"&f&‘?’é‘ihﬁh #pplies 2 pepfl conyplygion kemel (5 39) e red,
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To compensate for the image ‘softening’ which occurs during digitization.

To adjust the image sharpness to match average consumer preferences, which are typically for the
image to be slightly sharper than reality. As the single 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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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
terval, 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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Image Creation Method and Apparatus (1J36)
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Image Creation Method and Apparatus (1J37)
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12-Dec-97

image Creation Method and Apparatus (1J38)

PP1398

19-Jan-98

An Image Creation Method and Apparatus (1J39)
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of the wafer. The print head is connected to the camera circuitry by tape
aut omat ed bondi ng. Cross-Referenced Applications The following table is a
guide to rﬁagg&{ ,filed cross-referenced United States patent applications
filed concurrently herewith and di scussed hereinafter w t PEHAUPERence

being utilized in subsequent tables whe ?3 referring SUBSTI TUTE SHEET (Rul e
26 (ROLAU) ____wn 99/ 04ss| PCT/ AU98/ 0054 31to a particular case. These

appl i cajfPei92 haveSalsg8 beephnfinige Greaton Meshbd akiiAppargpris QU403 i onal pat ent
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Printer St3 se—S er+-3o6USH306Padqll e Type
| nk Jet [’3@%’1 erl Ir?‘jﬁ 1070074 eﬁﬁ"ﬁ 0"@%8‘?:?“"!%!’%36‘{“?8# dnetic Ink Jet yP
PrinterlJO8BUSI JO8PlI anar Swing Gill Electronagnetlc I nk Jet

Printer Ilﬂﬂ&kﬁh:ﬂlﬁ&mﬁg@ Acti on Refi I I I nk Jet PrinterlJ10USI J10Pul sed
Magnetic Field m] K Pr @ V i Two Pl ate Reverse Firing

El ect r omagnet P&} A Breien Papp Cf“éof‘l 'Tiayl?t jdvi’?E‘I RPGondsEan, fbricatin t tgchpigies "hI{heJ et
Printer Ic@fs@ld&ﬂqma@m@rqf V& get Biirudrs &untibﬂekmainethculﬂhg fethaighed hrd ldSkerdbed 4 TtRpRNEGhg
Magneti c L Qt R4Sl J15Li near Spring

El ectr orrAﬁlgt%gﬁpE V%S'}aﬁ %@%Eﬁ ?J'%aatﬁ onll%p1 Forﬁoga?eldﬁ%%%ﬁ) %%o?cénz Di aphragm

El ectromagnetic Ink Jet PrinterlJ 17USIJ 17PTFE Surface Shooting Shuttered
Cscillating Pressure Ink Jet PrinterlJ 18USIJ 18Buckle Gip Gscillating
Pressure Ink Jet PrinterlJ 19US1J19Shutter Based Ink Jet

PrinterlJ20USI J20Curling Cal yx Thetnoelastic Ink Jet PrinterlJ21

USI J21Thermal Actuated Ink Jet Printer1J22USIJ22Iris Mtion Ink Jet
PrinterlJ23USI J23Direct Firing Thernmal Bend Actuator Ink Jet
PrinterlJ24USI J24Conducti ve PTFE Ben Activator Vented |nk Jet
PrinterlJ25USI J25Magnet ostrictive Ink Jet PrinterlJ26USI J26Shape Menory
Alloy Ink Jet PrinterlJ27USI J27Buckl e Pl ate I nk Jet

PrinterlJ28USI J28Thernmal El astic Rotary Inpeller Ink Jet
PrinterlJ29USI J29Ther noel asti ¢ Bend Actuator |nk Jet
PrinterlJ30USI J30Ther noel asti ¢ Bend Actuator Using PTFE and Corrugated
Copper Ink Jet PrinterlJ31 USIJ31Bend Actuator Direct Ink Supply Ink Jet
Printerl J32US1J32A Hi gh Young's Modul us Thernoel astic I nk Jet
PrinterlJ33USIJ33Thernal |y actuated slotted chanber wall ink jet
printerlJ34USI J34l1 nk Jet Printer having a thermal actuator conprising an
external coiled spring SUBSTI TUTE SHEET (Rul e 26) (RO AU) WO 99/ 04551 - 32
PCT/ AU98/ 00549 1J35USI J35Tr ough Contai ner Ink Jet PrinterlJ36USIJ36Dual
Chanmber Single Vertical Actuator Ink JetlJ37USIJ37Dual Nozzle Single

Hori zontal Ful crum Actuator Ink JetlJ38US1J38Dual Nozzle Single Horizontal
Actuator Ink Jet1J39USI J39A singl e bend actuator cupped paddle ink jet
printing devicel J40USI J40A thermally actuated ink jet printer having a
series of thermal actuator unitslJ41l US1J41A thermally actuated ink jet
printer including a tapered heater el enentlJ42USI J42Radi al Back- Curling
Thernoel astic I nk Jetl1J43US1J431 nverted Radi al Back-Curling Thernoel astic
I nk Jet1J44US1J44Sur face bend actuator vented ink supply ink jet
printerlJ45USI J45Coi | Acutuated Magnetic Plate Ink Jet Printer Tables of
Dr op-on-Demand | nkj ets El even inportant characteristics of the fundanental
operation of individual inkjet nozzles have been identified. These
characteristics are largely orthogonal, and so can be el ucidated as an

el even di nensional matrix. Mst of the eleven axes of this matrix include
entries devel oped by the present assignee. The followi ng tables formthe
axes of an el even dinensional table of inkjet types. Actuator nechanism (18
types) Basic operation node (7 types) Auxiliary nechanism (8 types)
Actuator anplification or nodification nethod (17 types) Actuator notion
(19 types)
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Nozzl e refill method (4 types) Method of restricting back-flow through
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confi gur pAbstraliangy Bling Raitd le. It i s cl ear| y i npfaetical to elucidate a‘ | of
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Wher e t hposoer e Ps-0wo7 ar A Medadpt suliQ@aer ah G}nigherehtm{ ﬁﬁﬁaafus (IMR) or oy e of
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SELECTEDPObYS9 DRORSIu1 07  t|A Neethoboftanufacture of an Image Creation Apparatus (IIM14)

PO3073 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM15)

PO8076 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1JM16)

PO8075 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM17)

PO8079 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM18)

PO8050 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJ]M19)

PO8052 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1JM20)

PO7948 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM21)

PO7951 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1JM22)

PO8074 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1JIM23)

PO7941 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM24)

PO8077 15-Jul-97 1A Method of Manufacture of an Image Creation Apparatus (IJM25)

PO8058 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1JM26)

PO8051 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM27)

PO8045 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM28)

PO7952 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1JM29)

PO8046 15-Jul-97  {A Method of Manufacture of an Image Creation Apparatus (IJM30)

PO8503 11-Aug-97 |A Method of Manufacture of an Image Creation Apparatus (IJM30a)

PO9390 23-Sep-97  |A Method of Manufacture of an Image Creation Apparatus (IJM31)

P09392 23-Sep-97  |A Method of Manufacture of an Image Creation Apparatus (IJM32)

PP0889 12-Dec-97  {A Method of Manufacture of an Image Creation Apparatus (IJM35)

PP0887 12-Dec-97  {A Method of Manufacture of an Image Creation Apparatus (IJM36)

PP0882 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 (IJIM41)
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such as

| eadLow power consunptionVery Large area required for actuatorKyser et al
USP 3, 94b, 398l ant hanum zi rconat e ( PZT)
usedDifficult to integrate with el ectronicsZoltan USP 3, 683, 212acti vat ed,

and either expands,

shears,

is electricallyMany ink types can be

or Fast operationH gh vol tage drive

transi storsl 973 Stemme USP 3, 747, 120bends to apply pressure to the ink, Hi gh

ef fi ci encyrequi redEpson Styl usejecting drops. Ful
headsTekt r oni xi npracti cal

(appr ox. Sei ko Epson,

Usui

pagew dt h print

due to actuator sizelJO4Requires electrica
poling in highfield strengths duringmanufactureEl ectro-strictiveAn electric
field is used to activateLow power consunptionLow nmaxi mum strain

et all

JPel ectrostriction in rel axor

materi al s

suchMany i nk types can be usedO. 0l % 253401/ 96as | ead | ant hanum zi rconate

titanat eLow t her mal

or
(appr ox.

(-- 10 p.~tn) can be

generateds)w thout difficultyH gh voltage drive transistorsbDoes not

el ectri cal requi redpol i ngFul
actuator size w . AO~-o0nHaC.o00O0O0 ~a

pagew dt h print headsi npracti cal

electric field is used to induce a phase transition between the

antiferroelectric (AFE) and ferroelectric (FE) phase.

expansi onLarge area required for actuator duel JO4(PLZT)
| ead magnesi um ni obat eEl ectric field strengthto | ow strai n(PWN). required
3.5 V/ Response speed is marginal

require

due to
tn NOY 5 FerroelectricAn

Perovskite material s

such as tin nodified | ead | anthanum zirconate titanate (PLZSnT) exhi bit
| arge strains of up to |I% associated with the AFE to FE phase
transition. Low power consunption Many ink types can be used Fast operation
(<1 Ets) Relatively high I ongitudinal
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strain H gh efficiency Electric field strength of around 3 V/I.tm can be
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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 tables when referring
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NOZZLE REFI IDopMedtidilirection (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 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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-~3r~tn NOa 5 Nozzle

refill DescriptionAdvant agesDi sadvant agesExanpl esnet hodSur f ace tensi onAfter
the actu fo nergi zed, itFabrication sinplicityLow sp
|nkjetty3®§af4§;?eturns rapidly to its nornmal Operational @?ﬂgp§%¥$$8urface
tension force rel ativel yPi ezoel ectric | nkjetp05|t|on This rapid return
sucks in airsmal|l conpared to actuator?JCl-IJO? | J10-1J14t hr ough the
nozzl e wpEnnFYPe lisdaoreiien piced p (polg,gvhere iy shares I ENFGNBGIRTeAlaB OleEHSE on at t he

nozzl e then mmetagéueaa@wn@fuua Horhd dﬁﬁterkl D hatwor prtels, $hok AR digR hriteks\Qortrktesial

meni scus. to ado nat es tota rea.r, etltIO teShutteredl nk to
The. mosBitb S Bht e e, Pl LR FRF e s e Wk e

pr essur ginkG8Notdbdok P8 prittels, Eﬁc,mabh]nesl hosstial pristing Fygtems) Rimtopapesstintegriphaminigs et | at es
at twice th Wﬁf&%t%ﬁtaggcm &t Yhe a‘fﬁﬁen;e Qe%CI' lcl J%anl«ll‘]mm aré ;leil'gut in the fol\owing
| J21pressuredrop ejection Trequency. en a drop Isactuator need y open
or May nwbleshe suitable forto be ejected, the shutter is opened for 3close
the shutter, instead of pignented inkshalf cycles: drop ejection)
actuatorejecting the ink dropreturn, and refill.Refill actuatorAfter the
mai n actuator has ejected aH gh speed, as the nozzle isRequires two

i ndependent 1 J0O9drop a second (refill) actuator isactively reftlledactuators
per nozzl eenergi zed. The refill actuator pushes inkinto the nozzle chamnber.
The refillactuator returns slowy, to prevent itsreturn fromenptying the
chanmber again. Positive inkThe ink is held a slight positive pressure. Hi gh
refill rate, therefore a highSurface spill nust be preventedSilverbrook, EP
0771 658 A2pressureAfter the ink drop is ejected, the nozzledrop repetition
rate i sHi ghly hydrophobic print headand rel ated patentchanber fills quickly
as surface tensionpossi bl esurfaces are requiredapplicationsand ink pressure
both operate to refill theAlternative for:nozzle.JO-1J07, 1JIO1Jl141J 16,
1J20, 1J22-1145 0 O~0 0 .. bc7ac 00 METHOD OF RESTRI CTlI NG BACK- FLOW
THROUGH INLET _~t~ No~ .. Oa Inlet

back-fl owDescri pti onAdvant agesDi sadvant agesExanpl esrestricti on met hodLong

i nl et channel The ink inlet channel to the nozzl eDesign sinplicityRestricts
refill rateThermal i nkjetchanber is made | ong and rel ativel yOperati onal
sinplicityMay result in a relatively large chipPiezoel ectric inkjetnarrow,
relying on viscous drag toReduces crosstal karealJ42, iJ43reduce inlet
back-flow. Only partially effectivePositive inkThe ink is under a positive
pressure, soDrop selection and separati onRequires a nmethod (such as a

nozzl eSi | ver brook, EP 0771 658pressurethat in the qui escent state sone of

t he i nkforces can be reducedri mor effective hydrophobi zing, A2 and rel ated
patentdrop already protrudes fromthe nozzle.Fast refill tinmor both) to
prevent fl ooding ofapplicationsThis reduces the pressure in the nozzle the
ej ection surface of the print Possible operation of the chanber which is
required to eject ahead.follow ng: certain volune of ink. The reduction
inlJOL-1307, 1J09- IJ12chanber pressure results in a reductionlJ14, 1J16,
1J20, 1J22,in ink pushed out through the inlet.1J23-1J34, 1J36-

[ J411J44Battl eOne or nore baffles are placed in theThe refill rate is not
as restrictedDesign conpl exityHP Thermal Ink Jetinlet ink flow Wen the
actuator isas the long inlet nethod. May increase fabrication

conpl exi tyTektroni x pi ezoel ectricenergi zed, the rapid i nk novenment Reduces
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

def ormati on of polyner flapresults in creep over extended use cn O ~0 0 r~
UanC-~00000
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i nl et Addi ti onal
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constructionlJ
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ef fectiveout ¢ 3 He®inket. | nl et s@ﬁ grA secondarjs actuator contro| s
t hel ncr eages <;§@c§ Qfz tg‘u% ink jetp® |gr gs separatjgrgefill actuator
andl J09posit i ¢B D" & 3 er, clogi «the in X E gnt head operatf ondrive
circuitinleg \1\%@2\ Az Ee& rﬁlé’n act uat # ﬁe‘@eggl zed. Tftezi nl et i sThe net hod
avoi ds theg r oBl®rg of¥ imPet Back-f |$ gog |s lg‘mvnat edRequi r esj car ef ul
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hn .. CN.,. Oa AcousticAn ultrasonic wave is applied to the inkA high
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materials
materials

unusual
required in fabrication

High efficiency
unusual
required in fabrication

nozzles to pagewidth
Easy extension from single

print heads
High force is available
print heads
Simple construction
print heads
nozzle plate

Easy extension from single
nozzles

Easy extension from single

Many ink types can be used

magnetostrictive effect of materials such | Fast operation

as Terfenol-D (an alloy of terbium,

Low power consumption
Simple construction

No

giant
the
t

uses the

For best efficiency,
should be pre-stressed

approx. 8 MPa.

actuator
An acoustic wave is generated and | Can operate without

select which drops are to be ejected. A | No

Naval Ordnance Laboratory, hence Ter-
viscosity reduction can be achieved

Fe-NOL).

actuator
tension of the ink is reduced below the

bubble threshold, causing the ink to

egress from the nozzle.
special inks can be engineered for a

nozzle by surface tension. The surface
The ink viscosity is locally reduced to
electrothermally with most inks, but
100:1 viscosity reduction.

focussed upon the drop ejection region.

dysprosium and iron developed at the
Ink under positive pressure is held in a

The

tension

Magneto-striction

Surface
reduction
reduction
Acoustic

Viscosity
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devi ce forwgappldsg an i mage; a processing neans for proce55|n an i mage
sensed by the i mage sensor device; a supply of print nediaP® P@’Wf*’ch an
i mage processed by the proce55|ng nmeanssi s prlnted a printhead for
sard bEleeu |||ugc omrtre—pr+nt—redt-a—eant—-hei-cati-rg—neans for

8y said |nage (o]
an1the remai nd¢

ghdi ng to one 01
€anera of cl aim

Zin a directig
the sepal

@ad

gerq=ofmc§a1n13 in whi
i lghowhi®h Engages a conpl ¢

@ separating neans for separatfng a part of
nage has been printed froma |emainder of

E

~

g $ag part of the operation jof separating
-QF’Ehe supply of print nedia. 2. The
gad is a pagew dth printhead which has
Roth and width of an i e to be

#hich the supply of print nedia noves
stantially nornal ngi t udi nal
=means being di splaceable in a

i id part of
print media.

S an engagi ng
icating means

J

azgms;t

QL

°the indigation of usagg
separ at gmg n@ns:,,rmves along it
the conj wm@mjﬂowmuonbm

@p separatin
Jn an opposi
travel .
causes
toits

e n the indicati
0S| ?lon after conpl

5. The canel.

means as the
formati on and
ans causes a
al of said
hange in said
sai d path of
ar at i ng neans
means returns
on.

—temperature:
osessi® o
i
=
o
-]
=
(@]
Y
—
>
Q@

t he engagi ng
gseparating me
8 of travers
ndt cause a c
& faversal of

ich the sep
separating

ting operati

articles

) %Wf?’s%ﬁ

-

ent

it
&

17

cwhictr
J‘%ﬁ@"’

350 %)

Row s

d@ﬁumes—r

—
[7)]
D
=
QD

T BIE FGE e

to pagewidth

each actuator

Fast operation
and currents

Standard MEMS processes

can be used
Easy extension from single

print heads
High force can be generated

Many ink types can be used U’ Qa th
nozzles

Low power consumption
Simple planar fabrication
Small chip area required for
CMOS compatible voltages

High efficiency

power =3 g’,UQ_,Sﬁfags (-:’D —

constant
to pagewidth

fow
print heads

insulation in ULSI
consumption

each actuator

dielectric
Fast operation
and currents
Easy extension from single

CMOS compatible voltages
nozzles

Simple planar fabrication
High efficiency

Very

upon

relies
expansion upon

which

therma!

actuator
differential
Joule heating is used.

An

input can provide 180 uN force and 10 |t | Small chip area required for

m deflection. Actuator motions include:

1) Bend

50 pm long PTFE bend actuator with | Many ink types can be used
2) Push

of thermal expansion (CTE) such as | PTFE is a candidate for low
polysilicon heater and 15 mW power

polytetrafluoroethylene (PTFE) is used.
As high CTE materials are usually non-
conductive, a heater fabricated from a
conductive material is incorporated. A

3) Buckle
4) Rotate

Thermoelastic
bend actuator

CTE | A material with a very high coefficient

High
thermoelastic
actuator
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63 means causes a change in the indication of usage in one direction of

traversal

of said path of travel
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of said path of travel.
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ndi cati on of usage in an opposite direction of traversal
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2. The camera of claim 1 in which the printhead is a pagewidth printhead which has

a length corresponding to one of a length and width of an image to be printed.

3. The camera of claim 2 in which the supply of print media moves past the
printhead in a direction substantially normal to a longitudinal axis of the printhead, the
separating means being displaceable in a direction parallel to said longitudinal axis for
separating said part of the supply of print media from the remainder of the supply of print

media.

4. The camera of claim 3 in which the separating means includes an engaging
formation which engages a complementary formation of the indicating means to change
the indication of usage displayed by the indicating means as the separating means moves
along its path of travel, the engaging formation and the complementary formation being
such that the separating means causes a change in the indication of usage in one direction
of traversal of said path of travel of the separating means but does not cause a change in

said indication of usage in an opposite direction of traversal of said path of travel.
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5. The camera of claim 4 in which the separating means causes a change in the
indication of usage as the separating means returns to its rest position after completion of

a separating operation.

6. The camera of claim 1 in which the supply of print media is replenishable, the
supply of print media being arranged on a chassis with a removable print media path

defining means displaceably arranged relative to the chassis.

7. The camera of claim 6 in which the indicating means is arranged on the chassis

and the separating means is carried on the print media path defining means.

8. A recyclable, print on demand, digital camera comprising:

an image sensor device for sensing an image;

a processing means for processing an image sensed by the image sensor device;

a supply of print media on to which an image processed by the processing means
is printed;

a printhead for printing said sensed image on the print media;

an indicating means for indicating an image count;

a separating means for separating a part of the print media on to which an image
has been printed from a remainder of the supply of print media, the separating means
acting on the indicating means for changing said image count as part of the operation of
separating each said part from the remainder of the supply of print media;

the printhead being a pagewidth printhead which has a length corresponding to
one of a length and width of an image to be printed;

the supply of print media moves past the printhead in a direction substantially
normal to a longitudinal axis of the printhead, the separating means being displaceable in
a direction parallel to said longitudinal axis for separating said part of the supply of print
media from the remainder of the supply of print media; and

the separating means includes an engaging formation which engages a
complementary formation of the indicating means to change the indication of usage
displayed by the indicating means as the separating means moves along its path of travel,

the engaging formation and the complementary formation being such that the separating
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means causes a change in the indication of usage in one direction of traversal of said path
of travel of the separating means but does not cause a change in said indication of usage

in an opposite direction of traversal of said path of travel.



