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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 1s a close up exploded perspective of the recapping mechanism of the preferred embodiment;

Fig. 13 15 an exploded perspective of the ink supply cartridge of the preferred embodiment;

Fig. 14 1s a close up perspectivg, pamly.in secuon.of the nternal portions of the ink supply cartridge in an

assembled form,
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require crystal accuracy since no date functions are provided. To elimnate
the cost of a crystal, an on chip oscillator with a phase | ocked | oop |24
is used. As the frequency of an on-chip oscillator is highly variable from
chip to cWiomg/osdse frequency ratio of the oscillator to theci?hlosimsadi gitally
trimred during initial testing. The value is stored in Flash nenory 121.
This allows the clock PLL to control tiwe ink jet heater pulse width with

sufficient acgHbaen ma{\msglreaﬁmmwmm.&s Br S88H¢ and tndtperGivENh 2t Ze-Mbi aa 6T
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makli ng e at a | 0SSl e 0 [ ac u n a n robe m.Croscopes or
oLt o BEsET 18 magTRERrPE AT S Lan et Bk 1 B o Bt B AT e © o
manuf actinkr &d .inchitles| seastspdnding cohger tyfel @sdyiabiA7s- O evhic Gssists ed_stﬁtﬂdrsmg fivx within the
aut hent i catl on RLOGERS: aa@‘ m@:'efore"ﬂ?év&iﬁhé R sts r&&rﬁmrtﬂ%&f th %mgad is

aut henti cat’1 on "code, I cat es at the canefa; een

refil | edtilsd iag haﬁ‘rqlfequrwft@w F‘lsfr?swo“étl%ﬂe iQénl%m@mdﬁwgwm@geﬁﬁsta¥t§@r be
used to pﬁgtg@ﬁceﬁmnﬁﬂgﬁlﬁl(‘atsécmbﬁkabﬂcef on. the inmaging array. ‘Additionally, a
phase | ocked Io res i n ar t is sto ed Qr ovi d f.or I|n
cl ocking cyct%?t (5St 9 ga'ffr%a%r‘?iﬁfg@c?ﬁ’?"é@tsert' ar ’FLe?l ock ﬁgeearuélﬁw Se not
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i s used. frequency of an on-chip oscillator 1s % vari able from
chip to aeq*ﬁ"pﬂ in 'F%Sé"ﬁ“létﬂb@?’ﬁb%i“ o dhechymprs ‘coﬁeloésé‘i‘ irdhfa%tﬁpetpemn &7 ipprpviged foafegins ally
tri mmed dbhinAds wilkinlehdorubieski Ng The val ue is stored in Flash nenory 121 This
allows the clock PLL to contr thel heat er
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for the pant g)rlnt head i nterface al so providés al e timng
si gnal s erbLrefriige B! Fipd? phep famedasunitTiiednk sypphyicaigdasiingdes e s §/°°3Pa’r‘9k TERENRIFdi ng
upon t enmeyias,utewhidhReppRudkhediffatnt poticas @riielthdGuriiteBa bindid A0S Which ihdiesalséridd of

medi umin ol.1, and t ; ity of the ink in the print roll.
The fol I%)e&ures]2%dﬁqw{tn%ﬁmeforo‘?m%%?tog[ren'%%/méhgﬁﬁnzc l'flxons to the print head
interface' Cdﬁmev(stsunphﬁnlncmlh@ﬂPioeratwalBri@{ 02y phichdepardentrige nk ghamgat adfs t he
ei ght seg@iRAtR, & enl %deﬁ'&&nghﬁ‘@éﬂﬁﬁk L GHMRIN 09 akrRe QxlndQQJﬁusfaQJ fulHeEmBhdnRhily

headl1Col or Enabl e( 0- 2JI ndependent enabl e signals for the CW actuators
al | owi ngsuﬂﬁ“F‘?dé’f‘%m“'abﬁﬂa@éb’ﬁ%Ep‘ﬂﬁ’f‘s Bal2h “higt B¢ P'@B’a”hﬁ%ﬂf”é’(“@“‘i’!ﬁ the Jgngthy gfthe
ei t her sprimtheddanPRuisit. OThe iblRtiegoktdavIR6 leadielspict QTpofibns a2 ddakaSk Sfprimhdd®W2E6r.theThi S
all ows t t / power consunption
t radeof f évo qﬁ“%freg’gﬁe Eﬁ’ﬁtﬁf]egg egfgt s one of 32 banks of nozzles for
si mul t aneous FEetrriuthdad nBFranel & leffably Groek fame sutipert pastiainieeion mpdh gfdghe mould
register ,wedd) fohg (dgt@snfdg{agahmeouﬁbm ol BBkt RFSHT %uaée&gntsm%y g&% Nead can
of

utilized is conpose ei ght identical segnents, each 1.25 cmlong. There
i's no connection between thegseaMmAtESSHERTIOE B ROIAUYEad Chl p. Any

connect Pons required are nade in the external TAB bonding film which is
doubl e sided. The division into eight identical segnments is to sinplify
Ilthography u5|ng mafer steppers The segnent width of 1.25 cmfits easily
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Turning nowto Fig. 16, the assenbly of the canera system proceeds via
first assenbling the ink supply nechani sm40. The flex PCB is

i nterconnected with batteries only one 84 of which is shown, which are
inserted WOPHMSHI ddl e portion of a print roll 85 which i $CRrAlIpees4ar ound a
plastic former 86. An end cap 89 is provided at the other end of the print
roll 85 so as to fasten the print roll-"and batteries firmy to the ink
suppl y peskad sk inl RaN bk QﬂQ}iednkG&Erlvouis SillddRdit® irk (mmese tteﬂbué:mtn of htexm)utltror 13 -

interconnects 97 . 9 I d pring e
i nter coﬁﬂsec%USSSﬁle‘t}\]jyttﬁe aé(‘{igc a)(},{’]clgEta%tc‘tq L’f’ul ?ar hﬁ‘? ¢ “E’%ﬁmpeag temd for BEHN de
for el ecipabilvas. Sooreduendy, tttgfmktsmly saoFidagd? chn b mdrty ngowd)ﬂvr tebilligg bg@eanwfremqvgg thhe

next sten ddiy ctrﬁ,dgeortsft.rnrr trv&rtmgr,@r@%ﬁ&htn%utsrtgmt na&rf&trramsé?tonfohaemfrrﬁy g@ﬂted gear
chains into the sid he canmera chassis. Fig. 17 illustrates a front

camera Witbik f‘tfreﬁ“‘“glthe 'P‘t‘thﬂ‘g’t’rrbé*t“@éemé'“'tﬁé'teknkﬁ@t‘? CW*@%G“%FPCFCFP"@ 19 al so

il lustrates gulagkowsd Big. 19 teé is shbvén dniekrdplegBau: ofthalmageanapiak sl FigesgMachipinae| s
22, 23 Le utilised for driving the guill.otine blade with the gear wheel 23
engagi ng the gear wheel 65 of Fig. 8. The second gear chain conprising gear
wheel s 43§ Infage Gaptdre 261 Pengaigehipddprevidbs wpstt he print roller 61 of Fig. 8. As

best indj %@te?egtmr"@ ﬁFl:thahl:lySyf e REmBLRn WOERLRod B ,yrrnt rta&ar,r &ﬁp&rtdtsmg attrgtrpons
on the surface of the chassis with the gear  wheel bei ng snap |tte |nto

cor r es pdMEFaY SHED ‘hfj’"ﬁtﬁts&’@ﬁ ““ﬁéﬁt‘“‘“ga%“at"t foiggl é‘t"éﬂs"?“ d‘%‘-‘iab‘ma"Z(B’“tS%
assenbl atbrapt, abMeatmdumtdnam@stohmmmndn&emtadxglbettmr\een the print roll 85 and
al um ni um cur.rli1 b tz‘ad edto TUH{! N now to Fig. 21, by way of illum nation)
there is |IIusf 'ed the rrcaly%nteractrve conponents of the camera
system lmlnmgtge@wpmem Q‘M@ﬂ’%AWh@S rrempo e shigsizgaed cow 0 dealy semeryblat wittHYieoe’ POB
board ang, i QGhHeR b7 2 DMBSTabdvEhiR sehbd grlrtv b8t @J felsialy @qmedtéaawrarntmm@gp&% i th
the i mage sensor and processing chip 51. Power is supplied by two AA type
batt eri etffigtion gt and a paper drive stepper notor 16 is provided in addition
to a rotary gmkhdrois inQudesDtM0S BPic, aéomo;;)tmagakenat @ORAM, aadlanarSg PiFcOt. dedeqf ﬁlﬁall
snappi ng_i nt o op _portion of LGhassi e onti el.enen

i ncl udesmr‘)’(lﬁ"rttorf gaﬁc‘é 5e$ ni ?tt I an. VOF I caﬁ"o'% eé\?\?ofprefe {} I%C%Qedﬁr thn?t" %?%Stév% ted

i nt o natdngigeepesr t i ons 35, 36 |n vr ew finder channel 37. Al so provided in the
optical el emeffemaiet},thedcH c%m,%tdrrgbesmte@mo% EBE: ofBrethd NG &nQQngQI-ra)I tr@ RlothBt S

| eft nunber in addition to an optical pe el enment 39 for g@ ht from

t he LED B thoemaisiiesirauy. Be &35 °§§}“5 ‘“ﬁﬁhﬁrs‘i’ttfwhﬁ‘;?t“d t“bb'ﬁ'g@‘ﬁ“?‘iy d'?‘t‘Fé %ﬂ"Punr t
90 is them, asmserh’aadtdfﬁﬁclagxag dnd Bond-padateets sar@Rat Sihceliddibg the teth@bd t6bal Svatattirda @dquidingf OF
acti vatrﬁ go lper%_ gut s SUBSTI TUTE SHEET (Rule 26) ( Ro/AU ) WO 99/ 04551
PCT/ AU98T'DT! 515 fut mj’ now to Fig. 23, next, the unrt 92 is provided with
a snap- ofrep@Rkeferaploongs thejfiliewing furctiendes a sl ot 6 and copy print button 7 A
wr apper | abel containing instructions and advertising (not shown) is then
wr apped around the g.u.t_er._s.u.r:.f.a.c.e_oi_t_h.e_c.a.crera system and pinch clanped to
the cover by neans dff*8¥%np strip 96 which |can conprise a flexible plastic
or rubber strip. Su segH@EﬁD}ey.)nagelgﬁsqerererred enbodi nent ~s ready for use as
a one tine use canerfa—systemthat provides for instant output inages on
demand. 1t will be eVABBHYERIEIeSioRse preferried embodi ment further provides
for a refill abl e canBmagesyst@nmnBeci&@ed canefa can be collected and its
outer plastic cases%ﬁW new paper roll . and batteries
can be added and t hel K *CEF Ui ge refilledl A series of automatic test
routi nes can then beg zts:ralogtieeadmgmttcotn@rsemeﬂmoe  hat the printer is properly -
operational . Furtherfeim-amger—to—ensttre—only authorised refills are
conducted so as to enhance qualrtv routinep in the on-chip program ROM can
be executed such thafAut¢rspasasrer a aut henticates the refilling station using
a secure protocol. UYpmtdrmRRAM CatTom, —thel canera can reset an internal
paper count and an ekternal case can be fitfed on the canmera systemwth a
new outer |abel. SubSBRAMALIEEEREHY and shi pping can then take place. It
will be further readftrawtddmiar to those sKk|lled in the art that the
program ROM can be npdified so as to allowfor a variety of digital
processing routines. | $V4%Hi ti on to the digi{tally enhanced photographs

optim sed for nmainst[€asHACONSUMET preferences, various other nodels can

readily be provided : ing of the program ROM For
exanpl e, a sepia cl aséf@“gﬁ"ﬁ”"f'ﬁﬁi on style $ut put can be provided through a
remappi ng of the colour mapping tunction. A further alternative is to
provide for black and white QUBPNTSTEEGHHET (RW¢ IERD/AUSUI t abl e col our

remappi ng al gorithm M ninmum ess col our can al so be provided to add a touch

of colour to black and white prints to produce the effect that was
tradi t| onal Iy used to coI ouri ze bl ack and whi t e phot 0s. Further passport
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Further, the present application may utilize advanced sem conduct or

m cr oel ect ronechani cal techniques in the construction of |arge arrays of
ink jet printers. Suitable nicroelectromechanical techniques are described
in the folwowpmssAustralian provisional patent specificatimsaigsmosgor at ed
here by cross-reference: Australian Provisional NunberFiling
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NP.. O rgsuﬁ from bleed of dyes from one dot to adjacent dots while still wet. The total ROM size required is 1 KByte, as
the one ROM is shared by the halftoning units for each of the three colors.

The digital halftoning used is dispersed dot ordered dither with stochastic optimized dither matrix. While
dithering does not produce an image quite as ‘sharp’ as error diffusion, it does produce a more accurate image with
fewer artifacts, The image sharpening produced by error diffusion is artificial, and less controllable and accurate than
‘unsharp mask’ filtering performed in the contone domain. The high print resolution (1,600 dpi x 1,600 dpi) results in
excellent quality 'when using a well formed stochastic dither matrix.

Digital halftoning is performed by a digital halftoning unit 217 using a simple comparison between the
contone information from the DRAM 210 and the contents of the dither matrix 216. During the halftone process, the
resolution of the image 1s changed from the 250 dpi of the captured contone image to the 1,600 dpi of the printed

image. Each contone pixel is converted to an average of 40 96 halftone dots
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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 unul such time as the take button is again

activated. [n this way, substantial power savings can be realized
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Gi9 N1 Oa S Reverse springThe actuator | oads a spring. Wen theBetter
coupling to the inkFabrication conplexitylJOS) IJllactuator is turned off,
the spring rel eases. High stress in the springThis can reverse the

for ce/ di swangem4sair veof the actuator to nmake it conpati bl ewci/aubéeosss
force/tinme requirenents of thedrop ejection.Coiled actuatorA bend actuator
is coiled to providelncreases travel Gengr.ally restricted to planarlJ17)
1321, 1J34, 35greater travel in a reduced chip area. Reduces chip
areairrpll%ﬂ"'mlwl rons due to extrenePlanar inplenentations arefabrication

di fficulty in® Ga5ermer &f porefoymsedlsiph iebpankr axeabesn devrlenst & fagliae pircaRtile dibisnd A
bend act W4ahaégd &S thapreered kmboRighe VaAAR képbifatoRs JTRR S dedfesicAAGE RARIN P GA® dilitsd be
taken not to eéceed %pelJlOP 1 JI19, IJqsa tuatoLéhe fi¢ture Point% whi ch
flexes nilEROPEDA PG B° BERY "Rt Tht SPEFEL TSR APPEALS YRS /L NEF E%dTT e
readi | y whievrdsheifiraiymtangeted bif créshrefStence gsiudi st ri bution i s very
unevenactuator. 'The actuator flexing isDifficult to accurately nobde

wi t heffectively converted froman evenfinite el enent anal ysiscoiling to an
angul ar bend, resulting ingreater travel of the actuator tip.CGearsGears can
be used to increase travel atLow force, low travel actuatorsMving parts
are requiredlJ 13the expense of duration. G rcul ar gears, can be usedSeveral
actuator cycles are requiredrack and pinion, ratchets, and otherCan be
fabricated using standardMore conplex drive el ectroni csgearing nethods can
be used. surface MEMS processesConpl ex constructionFriction, friction, and
wear arepossi bl eCatchThe actuator controls a small catch. TheVery | ow
actuat or energyConpl ex constructionlJ 10catch either enables or

di sabl esVery snmal| actuator sizeRequires external forcenovenent of an ink
pusher that isUnsuitable for pignmented inkscontrolled in a bulk
manner . Buckl e pl at eA buckl e plate can be used to change aVery fast novenent

achi evabl eMust stay within elastic limts of theS. Hrata et al, "An
1nk-slow actuator into a fast notion. It can.materials for |ong device
lifejet Head ...", Proc.also convert a high force) tow travel H gh stresses

i nvol vedl EEE MEMS, Feb. actuator into a high travel, nediumforceGenerally
hi gh power requirenent 1996, pp 418-423notion.|1J18, |J27Tapered nmagneti cA

t apered nagnetic pol e can increaseLinearizes the magneti cConpl ex
constructionlJ | 4pol etravel at the expense of force.force/di stance curve .0
cn O~0o ~o0p. -onC~0a 00U Chbdrn-~3cin Nyr LeverA |lever and
fulcrumis used to transformvatches | ow travel actuator withH gh stress
around the ful crumrJ32, 1J36) 1J37a notion with small travel and high
forcehi gher travel requirenentsinto a notion with | onger travel andFul crum
area has no linearlower force. The |l ever can al so reversenovenent, and can
be usedthe direction of travel.for a fluid sea(Rotary inpellerThe actuator
is connected to a rotaryH gh nechani cal advant ageConpl ex

constructionl J28inpeller. A small angul ar deflection of The ratio of force
to travel of theUnsuitable for pignmented i nksthe actuator results in a
rotation of theactuator can be matched toi npeller vanes, which push the

i nkt he nozzl e requirenents byagai nst stationary vanes and out of thevarying
t he nunber of nozzl e.inpeller vanesAcoustic |ensA refractive or diffractive
(e.g. zoneNo noving partslarge area requi red1993 Hadi moglu et al, plate)
acoustic lens is used to concentrateOnly rel evant for acoustic ink jetsEUP
55U, | 92sound waves. 1993 Elrod et al, EUP572,220Sharp conductiveA sharp
point is used to concentrate anSinple constructionDifficult to fabricate
usi ng standardTone jetpointelectrostatic field.VLSI processes for a
surfaceejecting ink jetOnly relevant for electrostatic inkjets O.a ~0 0 b
nHaC-~000;a ACTUATOR MOTION Na N O- ~0o 0 b C Actuator

not i onDescri pti onAdvant agesDi sadvant agesExanpl esVol une expansi onThe vol une
of the actuator changes, Sinple construction in the casehigh energy is
typically required toHew ett-Packard Thernal pushing the ink in al
directions.of thermal ink jetachieve volune expansion. Thislnkjetleads to
thermal stress, cavitation, Canon Bubbi ej etand kogation in thermal ink
jetinplenentationsLinear, normal toThe actuator noves in a direction
normal Ef ficient coupling to ink dropshigh fabrication conplexity may

bel JOL, 1J02, 1J04) 1107chip surfaceto the print head surface. The nozile

i sejected normal to the surfacerequired to achi eve perpendicularlJl 1,

| J14typically in the line of j i rall el toThe actuator
noves parallel to the printSurggﬁﬁgﬂggga%kgﬁ%&ﬂggﬁf%ggtionFabrication

conplexitylJ12, 1J13, 1115, 1J33,chip surfacehead surface. Drop ejection
may still beFrictionlJ34, 1135, 1J36nornmal to the surface. SuctionMenbrane
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bnHacO0O sr _a~Oa 5 lInlet filterAfilter is |located between the
ink inletAdditional advantage of inkRestricts refill rateld04) 1J12, 1J24,
1J27and the nozzle chanber. The filter has afiltrationMay result in conplex
const ruct wendbhqdss1 1J30nmul titude of small hol es or slots, | prhpbd/sioay be
fabricated withrestricting ink flow The filter alsono additional process
stepsrenoves particles which may bl ockaihenozzle. Small inletThe ink inlet
channel—t-e—the—Rozzi-ebestgi—sApHei-tyRest+riet-s—eftt—-at-edd82—H 137,
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design to mnimzelJOL, 1J03, 1J05, 1J06l ocated behi nd t heback-fl ow by

arr angi tik JetManufgRtupngs hi ngt he negative pressure behind thelJ07) 1110, 1J11,
1J14i nk- pus hFJ}Qé?rUEl‘fea&é!serﬁfapﬁlhﬁxoﬁ@ﬂa&‘&hxﬂfe m5n¥@eﬁmkaﬁudtd?lﬁﬁr%gldlte%%@1 mlJ,ZZ
1323, 1125surfaceand the nozile. 1328, 1131, 1132, 11331134, 1335, 36,
17351 148 riph o5 R GFF AR &' B (im0l AR peliEE <Bp° Prsiels glﬁ.‘hﬁf%mwg
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| 138act uat or noves tochanber are arranged so that the notionfl ow can be
achi evedconpl exi tyshut oft the inletof the actuator closes off the

i nl et. Conpact desi gns possi bl eNozzl e actuatorln sonme configurations of ink
jet, there islnk back-flow problemisNone related to ink back-fl ow

onSi | verbrook) EP 0771 658does not result inno expansion or novenent of
anel i m nat edact uati onA2 and rel ated pat eati nk back-fl owactuat or whi ch may
cause i nk back-fl owapplicationsthrough the inlet.Valve-jetTone jetl 108,
1113,1115)11171J 18, 1J 19, 1J21 NO~0 ~o 0O .r ron.~ac 00O NOQZZLE
CLEARING METHOD _~ t~ ny -~ 1J O Noul e

Cl eari ngDescri pti onAdvant agesDi sadvant agesExanpl esrmet hodNor mal nozzl eAl | of
the nozzles are fired periodically, No added conplexity on theMay not be
sufficient to displaceMdst ink jet systensbringbefore the ink has a chance
to dry. Wenprint headdried inklJO 1- 1J07, 1J09-1J 12not in use the
nozzl es are seated (capped)!J 14, 1J 16, 1J20, |J22against air.1J23- 1J34,
| J36-1J45The nozzle firing is usually perfornmedduring a special clearing
cycle, after firstnoving the print head to a cleaningstation. Extra power
toln systens which heat the ink) but do notCan be highly effective if

t heRequi res hi gher drive voltage forSilverbrook, EP 0771 6S8i nk heat er boi
it under normal situations, nozzleheater is adjacent to theclearingA2 and
rel ated patentclearing can be achieved by over-nozzl eMay require |arger
drive transistorsapplicationspowering the heater and boiling ink atthe
nozzl e. Rapi d successi onThe actuator is fired in rapid succession. Does not
require extra driveEffectiveness depends substantiallyMay be used w th: of
actuator pul sesln sonme configurations) this may causecircuits on the print
headupon the configuration of thelJOL-1J07, 1J09- |J1llheat build-up at the
noul e whi ch boilsCan be readily controlled andi nkjet nozzleld 14, 1J 16,
1J20, 1J22the ink, clearing the noule. In otherinitiated by digital

| ogi c1J23-1J25, 1J27-1J34situations, it may cause

sufficientlJ36-1J45vi brations to dislodge clogged nozzl es. Extra power
toWhere an actuator is not nornmally drivenA sinple solution whereNot
suitable where there is a hardvay be used with:ink pushingto the imt of
its notion, noule clearingapplicablelimt to actuator novenentlJO03, 1J09,

1 J16, [J20actuatormay be assisted by providing anlJ23, 1J24, 1J25,

| 127enhanced drive signal to the actuator.1J29, 1130, 1J3 I, 1J321J39,
1340, 1J41, 13421343, 1144, 1145w O~0 ~a0OronHaaOdO tn a GNOY9
5 AcousticAn ultrasonic wave is applied to the inkA high nozzle clearing
capabi lityH gh i npl enentation cost if systemJO08, [J 13, 1J 15, 1J

17r esonancechanber. This wave is of an appropriatecan be achi eveddoes not
al ready include anlJ 18) 1119, I|12lanplitude and frequency to causeMay be
i npl emented at very | owacoustic actuatorsufficient force at the nozile to
clearcost in systems which al gadybl-Ackagasrudd) id/fueasi est to achieve
ifinclude acoustic actuatorsthe ultrasonic wave Is at a resonantfrequency
of the ink cavity.Nozzle clearingA mcrofabricated plate is pushed
agalnstcan cl ear severely cIoggedAccurate mechani cal allgnnent
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|J series ink jetsjetting the

i nstant| yNo paper cockle occurslnk tenperature may be
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skilled in the art that numerous variations and/or
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nodi fications may be

departing fromthe spirit or scope of the invention as broadly descri bed

The present enbodi nents are,
rest ncuve.

be illustrative and not

| RL6SG 61 The clains defining the invention are as foll ows:
print on demand, digital
sensi ng an i nage;

recycl abl e,
i mage sensor
sai d sensed i mage;

dev

ice for

one-ti ne use,

therefore, to be considered m al

1. A

canera conpri sing:
a processing neans for processing
a supply of print media on to which said sensed inage is

respects to
SUBSTI TUTE SHEET (Rul e 2G) (RO AU)

an

printed; a page width print head nol ding including a page width print head

for

i nk supply means defi ni ng,
whi ch a different col or
ef fect ed;

a plurality of
ink is stored to enabl e ful

color printing

SUBSTITUTE SHEET (Rule 26) (RO/AU)

printing said sensed inmage on said print nedia the nolding including an
i nk supply chanbers in each of

to be



a power supply connected to said print head, said sensor and said

processi ng neans; a cutting nechanismfor cutting a portion of print nedia
containing said i mage froma remai nder of the supply; a first drive notor
for drivi WO8¥YSSbrint nedia past said print head; and a PETOXP8MI54%9e not or
for driving said cutting mechanismfor cutting said portion, the first
drive notor and the second drive notor -#eing i noperative when the inmage
sensor iBuidfephtive. 2 A canera as claimed in claiml wherein the first and

second drive gypi.Qts pﬁgehtveﬂ.bsmen{smgpdtmze% u&rdem%l@&%% 0t Geaf Ltseﬁ.teggsystems

mechani sm respective via gear, trains danmera as cl ai med
in clai e w'&o&fﬂé 10F g SPrace °%IP'1 Jeteorist yf dessihggr @%@’"‘a‘“@t"é‘ﬁﬁbﬂ“ PHRYSigal Faspt
advanci ngecﬁdaanoﬂrmmsclmdloawnm a8 heie®ncdipSi@ted B RRSHef@@sd: t he print head and
sai d st gppetr—HBt-O—ris ne?ep-a-t-we—nmgn—s-a-d—pu-m-—heay-s%-n% 4. A
recycl alyl eA“%Wﬁba“tlr lipgpte print on demand, di diieal camera) conpris{ng: an

i mage sens'EfP“ﬂ‘é\?l ce for sensing an inege; a processing neans for processing
sai d sersed\“l“hbﬁ@e' a replaceable supply of print nmedia on to whichjsaid
sensed ijp@gyes i s pri|litield’ a [Fapdy Mptdctdhnqampmatuh@a)d for printing saidfsensed

i rrg_ge Orpés%bﬂ pr| ntlsn'@lCWa' Bubiiy M&h&ﬁ‘%ﬁd"ﬁppﬁ%s@ﬁ)‘ Vi ng Sa' d supply o pr: nt

nmedi a pds He—ptiat ¢ t—+rrage—to—be—prtnteeh—pne | i ne
at a ti r,g0949)4 t he r%‘g%? o Abev}aﬁﬁ"dlﬁ“?‘w m;aﬁs for (‘nrl'r rollij ;m

oper at i oh@ﬂﬁft&ﬁlﬁﬂ@% nt head and the drive neans such that, when the print

head is pri ntFuﬂgerStI&I ﬁiﬁsdnﬂﬁgﬁiatloﬁlh}ﬁy diilizy inmrh&mbo'iddcﬂaﬂrﬁﬁrro@.@chmmaﬂmteh’ﬁﬂﬁﬁ\esﬁrhe

d dva th
Carmer o oe SRR o RECTR 0P RS TR OB REARES Ee e ARGV B

for dri quﬂgmmmﬁemtpmnmtovmm ;&tentﬁpealﬁsatlep mwwtedaﬂmrcmss@@fermccarrer a as clained

in clain m™the \SAJLLT ‘r" rears—ettetes— —-t—head—nterFace and
rel ated cH?‘t*Hf“faPly forF"E'éhf"Fol i ng operation of Tﬂ‘g print head and g drive
transi stjo vﬂ‘ﬂ%ﬁ gnent for comtrolling operation of the drive neang.
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ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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r N=?U=} xr | gb] X] ] ca] ca] ca] caU] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! =-dgXYuU] | %888884J {' ' ' ' =1clolt 112
}xsni d_Zl gb] X]]] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
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U] c”a] caU] calU] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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PYYYYY*" | wmhc”YTI gb] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] ca] cal c”
a] caU] ca] ca] ca U c”a]cal] ca] cal] ca] caU"éa] ca] cal] ca] ca] c*a
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=?AFHLN al] c

a] cal] c |a] sajrak U] ca] caU] ca] ca] ca] €ge)] ¢ a] ca] cal]ca]ca

| wr | gb\

aJ ca] ca I ca] cal callca] ca]cal ca]calcalU calcal ca]l calcaUcd] ca]ca]c

a] ca] ca] ¢ pecd7 An Image Creation Method and Apparatus (IR01)
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e o BB o L T ] Sl LRSS and gkt fifoy? © 111

a] ca] ca] Jcalc
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(+9<AF |pPos71 {12-Dec-97 A Device and Method (IR13) L
e R T R L A L A N R e S G A
aNZRTX\ A BEOR7%y | &( . |'PHgt-97a] Vi |6 evireant MppeiR16k] caUl cal caU] cal cal c”allcaU] ca] ¢
aU] ca] cafypesak cal] c|12-Dec-97 A Device and Method (IR17)
Ursad Y hc] Xj e
e sl B S I e et atuins
a] ca] caU|fee8da] caU 1&Dee- 3] c alAdeviesand Mewsd fRIR) calU] ca] call ca M GNLX6B:
=?FM Q.{ (Rp&B0ZTj e [1RjDec-p1] cal]AdRU]cca:]imib])dm]maU] ca] calU] c a]cal] cal]c
a) ca] caU ﬁ)@dg(i:aUJ ca 1§§HJI 62] CAW S EAFMebd [taj caulcal caulcaj caul cal 271>$$$
3553355 $esrhete—re—Ueteade ale cha} cat-cafecatecatecalde
a] ca] ca] caU] ca] ca] cal] ca] cal] ca] cal] c
aU] ca] calutCa Eeshughigfee a] cal] ca] ca$$((,,,,,,,,,,,,,\5"5d5f 5h5j 51 5n5p5r 5u5{ 5~
5555zt oi d* XS] @L%Mtlﬁadfgs&lt apphcatlon may include the utilization of a data distribution system such as that

a] cal] ca] cal] ca] ca cal cal] ca] caU] ca] ca] ca] ca] cal] c
a] ca] ca] Cdﬁjcé%ﬁj“é%f% éé}ls%%{f%g?}]lsdcail @ﬁ‘w] spegifications incorporated here by cross-reference:
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aEEE]EE;]EEE;’@ET VEEEE%"”E] . 'di T e ehod A ety T o o] cal ea
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ca] cal] ca] cal] ca] cal] ca] ca] cal] ca]caUl ca] caU cal] caWWWWS[ 8[E[I [K[P[\[c[r][
R\\]]1A ! 11 0"""&_'[ “i° " zupkfa\WU] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c

aJcalcalc §isa] ca] ca] cal] ca] caU] ¢
Further, the present application may include the utilization of camera and data processing techniques such as

Q

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

cross-reference:
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PO7978 15-Jul-97 Media Device (ART18)

PO7982 15-Jul-97 Data Processing Method and Apparatus (ART19)
PO7989% 15-Jul-97 Data Processing Method and Apparatus (ART20)
PO8019 15-Jul-97 Media Processing Method and Apparatus (ART21)
PO7980 15-Jul-97 Image Processing Method and Apparatus (ART22)
PO7942 15-Jul-97 Image Processing Method and Apparatus (ART23)
PO8018 15-Jul-97 Image Processing Method and Apparatus (ART24)
PO7938 15-Jul-97 Image Processing Method and Apparatus (ART25)
PO8016 15-Jul-97 Image Processing Method and Apparatus (ART26)
PO8024 15-Jul-97 Image Processing Method and Apparatus (ART27)
PO7940 15-Jul-97 Data Processing Method and Apparatus (ART28)
PO7939 15-Jul-97 Data Processing Method and Apparatus (ART29)
PO8501 11-Aug-97 Image Processing Method and Apparatus (ART30)
PO8500 11-Aug-97 Image Processing Method and Apparatus (ART31)
PO7987 15-Jul-97 Data Processing Method and Apparatus (ART32)
PO8022 15-Jul-97 Image Processing Method and Apparatus (ART33)
PO8497 11-Aug-97 image Processing Method and Apparatus (ART30)
P0O8029 15-Jul-97 Sensor Creation Method and Apparatus (ART36)
PO7985 15-Jul-97 Data Processing Method and Apparatus (ART37)
PO8020 15-Jul-97 Data Processing Method and Apparatus (ART38)
PO8023 15-Jul-97 Data Processing Method and Apparatus (ART39)
PO9395 23-Sep-97 Data Processing Method and Apparatus (ART4)
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PO9396 23- Sep -07 Data Processing Method and Apparatus (ARTS8)

PO9397 23-Sep-97 Data Processing Method and Apparatus (ARTS9)

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

PO939% 23-Sep-97 Data Processing Method and Apparatus (ART61)

P0O9400 23-Sep-97 Data Processing Method and Apparatus (ART62)

PO%401 23-Sep-97 Data Processing Method and Apparatus (ART63)

P0O%402 23-Sep-97 Data Processing Method and Apparatus (ART64)

PO9403 23-Sep-97 Data Processing Method and Apparatus (ART65)

PO9405 23-Sep-97 Data Processing Method and Apparatus (ART66)

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

PP1397 19-Jan-98 A Media Device (ART69)
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The most significant problem with plezoelectric inkjet is size and cost. Piezoelectric crystals have a very
small deflection at reasonable drive voltages, and therefore require a large area for each nozzle. Also, each
piezoelectric actuator must be connected to its drive circuit on a separate substrate. This is not a significant problem at
the current limit of around 300 nozzles per print head, but is a major impediment to the fabrication of pagewide print
heads with 19,200 nozzles,

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

low power (less than 10 Watts)

high resolution capability (1,600 dpi or more)

photographic quality output

low manufacturing cost

small size (pagewidth times minimum cross section)

high speed (< 2 seconds per page).

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

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

For ease of manufacture using standard process equipment, the print head is designed to be a monolithic 0.5
micron CMOS chip with MEMS post processing. For color photographic applications, the print head is 100 mm long,
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 1s connected to the camera circuitry by tape automated bonding.

Cross-Referenced Applications

The following table 1s a guide to recently filed cross-referenced United States patent applications filed

concurrently herewith and discussed heremafter with the reference being utilized in subsequent tables when referring
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Conductive PTFE Ben Activator Vented Ink Jet Printer

1125US

1325

Magnetostrictive Ink Jet Printer

[J26US

1326

Shape Memory Alloy Ink Jet Printer

1J27US

1327

Buckle Plate Ink Jet Printer

1J28US

1728

Thermal Elastic Rotary Impeller Ink Jet Printer

1J129US

1729

Thermoelastic Bend Actuator Ink Jet Printer

1J30US

1130

Thermoelastic Bend Actuator Using PTFE and Corrugated Copper Ink Jet Printer

U31US

)31

Bend Actuator Direct Ink Supply Ink Jet Printer

1J32US

132

A High Young's Modulus Thermoelastic Ink Jet Printer

133US

133

Thermally actuated slotted chamber wall mk jet printer

1J34US

1134

Ink Jet Printer having a thermal actuator comprising an external coiled spring
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The complete eleven dimensional table represented by these axes contains 369 billion possible

configurations of inkjet nozzle. While not ali of the possible combinations result in a viable inkjet technology, many
million configurations are viable. It 15 clearly impractical to elucidate all of the possible configurations. Instead,
certain inkjet types have been investigated in detail. These are designated [JO1 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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Description

simplest mode

the

directly

actuator

the

operation:

supplies sufficient kinetic energy to

expel the drop. The drop must have a

sufficient velocity to overcome the

surface tension.

of

reduction

some manner (e.g. thermally induced
tension

surface
pressurized ink). Selected drops are

separated from the ink in the nozzle

by contact with the print medium or a

The drops to be printed are selected by
transfer roller.

The drops to be printed are selected by

some manner (e.g. thermally induced

surface

of | The drop sel

reduction

tension

pressurized ink). Selected drops are
separated from the ink in the nozzle

by a strong electric field.

BASIC OPERATION MODE

Operational mode

Actuator directly | This

pushes ink

Proximity

Electrostatic pull

on ink
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paper
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characteristics
100 nm, and is determined by the

(especially no wicking or cockle). Oil
preferred curvature of the surfactant.

Oil based inks are extensively used in
offset printing. They have advantages in
soluble dies and pigments are required.

improved
A microemulsion is a stable, self forming | Stops ink bleed

emulsion of oil, water, and surfactant.
The characteristic drop size is less than

Microemulsion

Oil
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2 A camera as claimed in claim 1 wherein the first and second drive motors drive

the supply of print media and the cutting mechanism, respectively, via gear trains.
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3 A camera as claimed in claim | wherein said first drive motor comprises a stepper
motor for advancing the print media in a step wise manner past the print head and said

stepper motor is inoperative when said print head is printing.

4, A recyclable, one time use, print on demand, digital camera, comprising:

an image sensor device for sensing an image;

a processing means for processing said sensed image;

a replaceable supply of print media on to which said sensed image is printed;

a page width print head for printing said sensed image on said print media;

a drive means for driving said supply of print media past said print head for
enabling said image to be printed, one line at a time, on the print media; and

a control means for controlling operation of the print head and the drive means
such that, when the print head is printing said image, the drive means is inoperative, and

when the drive means is advancing the print media, the print head is inoperative.

3. A camera as claimed in claim 4 in which the drive means is a stepper motor for

driving the print media in a step wise manner.

6. A camera as claimed in claim 4 in which the control means includes a print head
interface and related circuitry for controlling operation of the print head and a drive

transistor arrangement for controlling operation of the drive means.



