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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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bei ng nounted on the chassis; a roll of print nmedia rotatably mo @A 86P 2006
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comuni cating with the chanber to an end connecting the anbient 2% 8ERHGe.
In accordance with a further aspect of the present invention, there is
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and provides for control of the print head. The interconnection g2 8Eergtthe
Flex PCB strip and an i mage sensor and print head chip can be via Tape
- Aut onat e j (TAB) Strips 51, 58. A noul ded aspheri | ens and

apert ur eq@%ﬁ%{#‘%um SHEET (Rul e 26) 22 SEP 2006 WD 99/ 8’%’5‘11%8’0"549 —
PCT/ AU98/ 00549 - -to shim50 (Fig. 5) js also provided for imaging an inmage
onto the surface of the inmmge sensor chip nornally |located within cavity
53 and a | i §it I SHoacchfggin Mo fiaarpod owfomet grivlpyeciefdherinree santis ard arackspig dperl ¢ he
cavi ty deprefsredembbdim@t;ovi de for pr oper light control. A series of

decouplin citor row de rther | ug 45 (Fi

7) i sp pr gv?l 2‘3 %0 exP%Od‘%%FrfPeéwe 'ﬁluma"f%g Eoﬂsség' PP © ?@‘f’ ?r% "feﬁanmgf“g‘ér |ges 01S J
gui de prongg$igeld llluwsaa?frfmeeplédwrteheqcthrv@wr)ﬁ@chssmbly gudedd iofiigp prefdved eidbmebt e PCB
strip 47. Thg 1Isnls,stsdupmaé pag%@c%wépasge%@@%%mf%Lrgrer?ed ELb%EJh uni t which

gui des print nedia under a print | oca supp 'y nmechani sm
Fig. 8 shomélga}ﬁ ilust3feRRiidq PePERiyeafewtohie 3sierbly erqocssof the geferegpinliodimetitgs. 9 and 10
show assenbigezd |s\blper‘£ﬁcct®$ v1§vhﬁusﬁt1@§t’hﬁﬁlserbl6ﬂ df the-;[lmn il th efsHl smbB&ménRiCl Udes a
first pi nch 02'1 g of a Iatten base

| i C S ed to o
62. Attached® to'@srrsat(aef:tgen' erco“ t'°8f’ﬂﬁ%e° B T°8‘ﬁ°"5r5$sger§§m edgmedimeting mechani sm
63 which trﬁlgelﬁsibsratehtbepr@bsabﬁaemﬁhygﬂmﬂsreoémmdnmaut afid having a screwed
thread whi chigio8 ifa3tleBe v ARANRsAin RLERHYHEEL of R o fitted
to the I attlgn éSZa% "?ﬂﬁe ?scr ewed tﬁr euégg engagg@ asﬁ)teﬂ%@%’%&]ﬂ%ﬁdlﬁénfncl udes a
y gp of Qe Epbediments f a5t ener 69. Al so nounted to the block 67

is a count el'furaﬁg Miﬁhl@l’sm\Mﬂdné‘dﬂsly ﬁ(thUClQﬁ?d Iag RIgAGSs iflidstratdd YRrspeB Jiewslof &F dsSerbRd
rotate the di turntraversal of the

cutti ngarr\ll%a coxixsgucﬁsgen zﬁcorclance Iwée}}\]/ tlh%Ung r{fg erﬁboﬁ‘n{jnt vtx)t}'ntl1 O\HIP%? fr%%dﬁ BFISPEqiive view

i ncl udesl g eopyed a@mkﬁacwrsvmn@ iewnTigrcarodrs 1 titdes ppapr of waser filnd &pket hetiehyn

mai nt a'u{aiuﬁgmﬂ)hﬁéa%{mc@gns 3 fohtﬁe @ng {)f tl%fca Qs%%egrr ﬁ%? caﬂla'ggg}en? p clude a 1rsrt]c C’e of

di al nechanism 44. The cutting nechani sm IS inser 10 the atten

base 62uisy4Hhighe d%PreSSad ©1§3pPIE 90 image- aThe eapBifee Hedeeis egfput vid outpPhsot b awm cem of

I ncl udes iddge taA besbled ﬂlﬁ)ﬁ@:ﬂiﬁprﬁgngm&%ﬂﬂbﬁdﬂar 8&byT Rikror PRRRRA DiED fihSs P lihRinadiead
m 80 includes a sponge portion 81

and 1 o saPat Bt o U TERGH IR BF e 6 ot 851 BT PF PESAEBINg of ¢ he
print head. Thegandnesygienef rovidedforervaaddidmemntier ofolwput ﬁrmt&ftplwam tledmansybitie X parsi ve
Lg:} (Th Ce){todfprg:gﬁl; ?gﬁg; féﬁ g%}lgagog Qgggxs gﬁ&{i&g\q}}l u?f{ig ?qh%\ﬂhng:l%ﬁ f re%r gm% ér?n& PR I;e%tn!i (s)c[r}enfe a% 0 a

i nkj et HsPPIROFRUEHRsE Ipsgumed tp bp PHC@‘SOP?I&T thg ey féxﬁ}sql Boerd Swwr@@ycdwﬁe r ecappi ng

mechani sm \Mnxhrbxﬁgt noEthFxg B2thé dsdehiBl) bALEEmEa SIS | bhiBd Qfmnﬁ Beinterfi hal® 81 WAL can
m 90.1is structured around a sol enoi d

t her eoL Tlh? %Pk“? rrechanlg

i ncl udPhyPd ’ié‘leftl?f’ &Y part7 £ RAR PCRpPer Pigph '(?B‘i‘i‘p?xr eutjliged for Spugingdrs @ap fitfed iy | 75
i S tur nedspanding framehofes €2526, 27t at | onery sol enoid arm 76 Whl ch is nounted on a
bottom surf t t 6. nd i.ncl udes ortion .77 to
magni fy eff ggt&lo ‘\Q/r];ﬁei]%4§?e Jg%éér"g_ Ligc(cl)dr‘:ljksglﬁ%#% OPm‘%ua% RET Emrrlﬁ) ?é gmfo ‘l”h’%' 15

mat er i &feppedfited & et ofitlertiampters 4 M. Fhe ddgieic motows il Yean be antirtlp stanidad withsie nprtap V6 ded

78. Theeigf o Apd Qﬂoﬁgtyﬁmiﬁﬂ&mjd@a G%Qéid &ld %&lonn@% f&fdrntu?gr sQHSor Bt \?crllg al ﬁrstlmléﬂt ed

on the arm fngcerﬁgﬁ)rtlon surrounded by an el astoner strllo

el ast ofBf ‘”"3{5 FPB’V‘;‘%’ preonspiing *’g"é??é?“&?’l“&?“é‘?‘i?hﬂf* & SN $& IsPronidd Py conyeflingdrintyell o

| eaf spwvengs. agai nst the surface of the pri nt head i nk supply cartridge 42

(Fig. 5) sorgs.dfx for a;neal ;a st L surface af the rlnthead
T grn% dt% 9%4 g% 7 8£ tf‘ h IR s%‘ Jed ngiak% Pp. pyO ec anbﬁ ut&zeéléxi g?ﬁﬁne &s}ewg

i nk supp I;/ cart escen
uni ts 8B, Petraiesta b@@# xpleded peesmclny Vetelf E)g 6 ilfusteates b bk ess@nbled eial andFigay Hlusustes £ he

sur f ac @obsstrtfed iviek. SHORK Yuphi) infechifism Wﬁ? Baskd ardufid %grﬁk Gl Ea?ca&gg% gal%&,ﬂsms

printhead unit, upon the insertion of paper, eno

act i vaPper ink gndapriptheqd pechanipo fr prinfinezogt mf@"%m éerraawﬂhf Bk Py efftdee f inelederhe end
pl at e i6e aluftirunestrip 43 Shiclsis prebidd ﬁg@he&&frnpﬁfh&lsﬂh &ttﬁlg?r@ges%rhkﬁapérl?@l printhead is
printing by S, .of smal | urr el Si muyl ation
results i ndfxggfmmt]aﬁ‘s? ﬂ% grovigied oﬁgﬁﬁ%‘ﬂ? &%Pﬂm GEL) pﬁ‘@ts gg?tg g fi gﬁléﬁ‘fhﬁ'i}s"] ¥dESEhan

t he acfitrdtiireyeh xaorrespontiing iBuhsBgestish s to fftedly roplabit.o printing, the paper is

gui I'l ot i nedabyodif F@Ué Rh'e BiSht H&@Qaﬁﬂeém&&eg&BE lg47 @Haﬁ&tkrg&n %?\?"{ﬂﬂﬁe pl‘lAl hea ni um

Strip 43 of Fig. 5, rewound so as e area re- cappi ng
mechanfglpfosiges f@&ﬁ?@&tﬁé\ﬁt’whea‘{ Hide iigrcpnapptior hetweep theetlex FEB stripiehd apimagegens@and 88

r et ur NpinfRead aigBar e GHTApPAltorhdAQ BRARS (PABSrpe S, 58. SA FHdded adphild RY ROYei5d the
printhead ink supply cartridge. SUBSTI TUTE SHEET (Rul e 5 (RO AU) 22 SEP

2006
SUBSTITUTE SHEET (Rule 26)




WO 99/ 04551 PCT/ AU9S/ 00549 -11- It can be seen that the preferre82 SEP 2006
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capabilities. Subsequently, the ink supply cartridge 42 can be rd2iSEp 2006
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: perform ing cycle, and then utilising the holes for the insertion
of a refi I? s)yé;?signge filled with ink for refilling the i FICTANEMSY bef or e
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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 piug 121 is provided for sealing the refill holes.

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

The ink supply unit includes two guide walls 124, 125 which separate the various ink chambers and are
tapered into an end portion abutting the surface of the printhead 102. The guide walls are further mechanically
supported and regular spaces by a block portions eg. 126 which are placed at regular intervals along the length of the
printhead supply unit. The block portions 126 leaving space at portions close ta 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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Motor drive transistors (5) Cock PLL JTAG test interface Test2& $EQi206
Busses Bond pads The CPU, DRAM | nage sensor, ROM Flash nenory, Parall el
i nterfacgyoddffssi nterface and ADC can be vendor supplie Jhe ICP is
intended to run on 1.5V to m nim ze povver consunpti on angy&%‘gﬁf"g%gveni'ent
operatlon fromtwo AA type battery cells. Fig. 15 illustrates a |ayout of

the 1CP Th S domnatedb thel ing array 201, which
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EE Transactions on El ectron. Devices and, in

the Cct obe 1997 i |
particul ar, 6%%0“' ‘%gg&gdheieg OWIER) CxRle lavgut °§tb"el€ia$e|Cépri"ﬁﬂdé’l‘ﬁ%ﬁf"ﬁqhéﬂ{'@l) m | ar

to that48di sclosed in the present application is disclosed in Wng et. al,

abricated Using a 1.8V, 0.25 gin oo
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t he technol&g% % ﬁftﬂ H} a four transistor cel he typi cal pi xel
size sCQPERYY BMiqeligpeons gurol feARy N2 SHgiRMPeat ur e si ze. This allows a
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sensor. The '§0GF 4? PR dogit 8 (MQSimage ensain DRAM, &K #plog GirgiitFye A Yepyasmalh
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packi ng. Preferablly Yg l&75 n2 has been aljowed for the transistors. The
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4 gm Wth a resol Aﬂaw |Sigdalpmlces,5;o§ x—+-666] the area of the imaging array
101 is 6,000 gmx 4,00 4 'mP. The presence of a col or inage sensor
on the chip affect s‘"laﬁée’wwwsieqoéﬂefw red |n two maj or ways: - The CMOS
fabrication proces Inﬁgb(géﬁggprmeé&w@ mzed—tp mnimze dark current Color
filters are requir These can be fabrichted using dyed photosensitive

pol yi mi des, result ’h‘&‘°$‘}‘i‘°d?1g“a‘aﬁfl’d\§ti'°bff‘é?§éss compl exity of three spin
coatings, three DQE@HEW hree devel opnent steps, and three
har dbakes. There 15 000 analog signalfprocessors (ASPs) 205, one for

each of the col unmnkA¥YeXPEEe sensor. The ASPs anplify the signal, provide a

dark current refergEnibisSORAME and hot d The signal, and suppress the fixed
i \}
pattern noise (FR DRAM Address Generator

Color interpolator
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Color ALU
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There are 375 analog to digital converters 206, one for each fou® 28EBr85
of the sensor array. These may be delta-signa or successive approxinmation
type ADCygg odlpds@W of |ow colum ADC s are used to reduce the conversion
speed requi red and the amount of anal og signal degradat PG ARPH%d before
the signal is converted to digital. Th| s also elimnates the hot spot
(affecting local dark current) and the’substrate coupl ed noi se that would
occur if a single|highonspeed ADC was used. Each ADC al so has two four bit
DAC s which tri mtmﬁ@mﬁm-e—m—the ADC to further reduce FPN
vari ati ons between|cal ums hese DAC s arfe controlled by data stored in
flash memory duri ngrieReedinteda®ei ng. The collurm select logic 204 is a 1: 1500
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decoder 207 is a 1]¥a8Ghedg0oder which enafl es the appropriate row of .the
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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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photos are generated by a manipul ation of the read addresses to t$h2 SBRAMNDS
Al so, image framng effects (where the central imge is reduced), image
war ps, a Jogdsgoscopic effects can all be generated by manipul ating the
read addr esses Of the DRAM While the address gener ator }ﬁclTiAﬁW 0348
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Howev e, iR Eush @18&8%‘3 pixel rate is low (less than 1 Mi xel/sec) these
operatlons can share a single nultiplier .
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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and adder. The nmultiplier and adder are used in a color ALU whi ci® 2 SEBHA4I6ed
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dither cell size of 32 x 32 is adequatg to ensure that the cell repeat
cycle is not_visible. The three colors™- cyan, magenta, and yellow - are

al | di t her ed™§dIfAY! 210 Fria e Bpry ignineied i ea'esmsqrrgéomwaﬁgrekfmp*zssrcvrafelminwgtamd t he

i nk dot is the TMCS mgngmﬂﬁ& thelTuicldybndiGequiedd td gt tho ;ﬂlotb Q{bﬁrsvexwhrgneahstorarg@smet iage OM

oi 2o i (TRt Eou s R SR o U sy P RE PP RO PHE LN 5
for eac@nsmierablhétet hree coI ors. The digital halftoning used i s dispersed dot

ordered di t hebruitRarsk g&aaérzlrp,qaaes rnez@rr 1k FeheLaaBE R | ke Pma'z% Lﬂhégs—;m ng

does not pr oduce_an | mage Ite as ar as error usion, It
pr oduc e*PEekpRr e WHtss & dF‘ﬁ'ﬁ‘@j‘éd O therpr def ‘g\mé’rda‘a Feed fFoacthsCMOh mmaparanser 28hdhipeiti ng
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smal | 276°# ess&e“e%” B E‘f BlemerY {negrefigsd °"8ﬁ?r‘€?déls efé BiHHY eYa@Plpssport
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accur aGya QbshsRroRiaitbfa snkl ReehbiRs. are provided. To elimnate the cost of a
crystal, an on chip oscillator wth a [})‘hase | ocked | oop 124 is used. As
M

the frequency of "aFPTBFsEHPHh<gSee Py Whish erpgtrugnasigiteaite from chip to
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The following is a table of external connections to the print he®® SEP 2006

i nterface: Connection Function Pins DataBits[0-7] |Independent serial data
to the ei ments of the print head 8 BitCd ock Min or the
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SHEET ( Reiné Taigyan brpvilsy bz spelsmptighen Bty m@s SpOirEBRROPOTE MIORAIBD549 - 18-
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t he cl ocking cy to an appropriate ¢t " The cl ock frequency

does not r eqh?%speqeywmlonamwé@ym@r hb‘écqneﬁrtdmnethé mtqloomceaftae ipig@vdnghed. ToO
elim na&@CMhQOlGIQ§JCC 6f theBprintey s'ﬁeaskmpleétrkorg'grsﬁms R1 sQérﬁﬂlérAeﬁtto? FhaWGB Qatg pﬁﬂéﬂ lsglrethlsOCked

loop 124 is used. As the frequency of an on-chip oscillator
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the data correctl for the print head. The print head interface al so
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Dat aBi t sS[ O fjg; i dat. . -TH o)t nLS of theerlnt
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head 8 BitC ock Main data cl pri nt
| ndepertdiffte “@H‘éiﬁpéf‘ Yp dpeavided fefrsmfli*ﬂéi“@’(/ﬁe“&eﬁﬂi?&t“@ré dithgt qekbwwg32dq 3ﬂﬁsea|deln¢te ®

pul se ténsmshd ae cﬂﬂﬁﬂ&at@j&:ie(l{ not Bﬁtﬂck Eﬁ@\m&{o@‘sl]cyzﬁl rha%ﬂﬁa, %d Qﬁ)@ -%}erEh' Li&h@r@@@sﬁ?
i nterl eaved aﬁttuat on of nozzl es. Thi s allows two different

print speeds poner  rorf r‘?{ﬁ' P ?1““0'{‘?86?(9 8‘61“% doty Jis NigiEizes Ay fdying | of wemidiqnes Vit of
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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 is 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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The print head utilized is conposed of eight identical segnents, 2a8EP12005
cmlong. There is no connectian between the segnents on the print head
chip. Anyweovpasiions required are nmade in the external %Eréﬁggﬁglﬂ film
whi ch i s double sided. The division into eight identical B¥s to
sinmplify lithography using wafer stepp rs The segnent width of 1.25 cm
fits eaS|Iy§_Lntoastepper field As t print head chip is |long and narrow
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vol tag ﬁnJol-tH@ Litekns @Qﬁinskbﬂ:trur§ Q@ﬁ §Abﬁ-t2f5@ ﬁw’(eﬁl gro%r‘rmb fnd! dﬁ?‘ﬁéM%@‘ls Imthdeg Fx%'l ghlxzpher

the transistors are far away fromthe sensor as possi
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a plastic former An end cap 8 provi end of the
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22, 23 are utilised for driving the guillotine blade with the gear wheel
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Turning next to Fig. 22, the assenmbled unit 90 is then inserted 22 SER 2006
front outer case 91 which includes button 4 for activation of printouts.
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and Fig. 19 also illustrates a back side view. The first gear chain comprising gear wheels 22, 23 are utilised for
driving the guillotine blade with the gear wheel 23 engaging the gear wheel 65 of Fig. 8. The second gear chain
comprising gear wheels 24, 25 and 26 engage one end of the print roller 61 of Fig. 8. As best indicated in Fig. 18, the
gear wheels mate with corresponding buttons on the surface of the chassis with the gear wheel 26 being snap fitted
into corresponding mating hole 27.
Next, as illustrated in Fig. 20, the assembled piatten unit is then inserted between the print roll 85 and
aluminium cutting blade 43.
Turning now to Fig. 21, by way of illumination, there is illustrated the electrically interactive components of
the camera system. As noted previously, the components are based around a Flex PCB board and include a TAB film
58 which interconnects the printhead 102 with the image sensor and processing chip 51. Power is supplied by two
AA type batteries 83, 84 and a paper drive stepper motor 16 is provided in addition to a rotary guillotine motor 20.
An optical element 31 is provided for snapping into a top portion of the chassis 12. The optical element 31
includes portions defining an optical view finder 32, 33 which are slotted into mating portions 35, 36 in view finder
channel 37. Also provided in the optical element 31 is a lensing system 38 for magnification of the prints left number
in addition to an optical pipe element 39 for piping light from the LED 5 for external display.

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

button 4 for activation of printouts.
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Appar al, g kr(otm:l gr)amic format of images. Further, a postcard style output can be provided through the printing of
4
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, kleidoscopic effects can be provided through address remappings and
wild colour effects can be provided through remapping of the colour lookup table. Many other forms of special event
cameras can be provided for example, cameras dedicated to the Olympics, movie tie-ins, advertising and other special
events.

The operational mode of the camera can be programmed so that upon the depressing of the take photo a first
image is sampled by the sensor array to determine irrelevant parameters. Next a second image is again captured
which is utilised for the output. The captured image is then manipulated in accordance with any special requirements
before being initially output on the paper roll. The LED light is then activated for a predetermined time during which
the DRAM is refreshed so as to retain the image. If the print copy button is depressed during this predetermined time
interval, a further copy of the photo is output. After the predetermined time interval where no use of the camera has
occurred, the onboard CPU shuts down all power to the camera system until such time as the take button is again

activated. In this way, substantial power savings can be realized.
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descri X(g)_éd_hﬁg__t_hglgﬁ J( oW image a"‘“f ﬁgltEOdr%Pc ‘Sﬁp?atﬁ?w(z‘ﬁi)nat ent SDECI fidations
i ncor ppP&f3éd herlérhw7 cr osEnagefreationiethod apd ipatais @H3)Fi | | ng Date Tit|l e
Provi s|pogais  Nujrban-97 PP2 Jikhgd Oredvibr m8Rdlaad Rppb@e@S s Ng METhod and [Appar at us
(DO 0153070 15-Jul-97 Image Creation Method and Apparatus (I)15)

PO8067 15-Jul-97 Image Creation Method and Apparatus (1J16)

PO8001 15-Jul-97 Image Creation Method and Apparatus (1J17)

PO8038 15-Jul-97 Image Creation Method and Apparatus (1J18)

PO8033 15-Jul-97 Image Creation Method and Apparatus (1J19)

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

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

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

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

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

PO8041 15-Jul-97 Image Creation Method and Apparatus (1125)

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

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

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

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

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

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

PO9391] 23-Sep-97 Image Creation Method and Apparatus (1J32)

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

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

PP0890 12-Dec-97 Image Creation Method and Apparatus (1J135)

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

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

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

PP1398 19-Jan-98 An Image Creation Method and Apparatus (1J39)
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PP2371 16- Mar-98 Data Processing Method and Apparatus (Dot02) ARtZCSER 2006
Technol ogi es Further, the present application may include the utilization
of caner ta processing techniques such as an Artcamtype device as
describegw?%ﬂygg fol l owi ng Australian provisional patentPQE@%¥$W§§¥ions
i ncorporated here by cross-reference:3SUBST|TUTE SHEET (Rule 26) (RO AU) 2
2 SEP 2006 WO 99/04551 PCT/ AU98/ 00549 28- Austral i an Filing Date Title
Provi sjppasal  NunpeMar-8807 994n bhgelCrbatiOivMéth gsi Apasessinog Vet hod and jAppar at us
(P é%g%bgng’éfﬁf)05gé-war-9§ﬁ~u9‘: R d CTBEn MERGRPA R DRT and 7ppar atus (P 6\%83 a)

LU J Ul LI/ uC Ll CCSIoTTIY I —
15- Jul £872°4 mageét‘&ﬁs essi nPaRETRER Metpd AptAnparpi U ART03)  PO8012 18- Jul - 97
| mage [PPH8Essi ng-iweAhod ghrdeAppréipralelisnd @IARNIP&)ws (FEBO017 15- Jul - 97 Ijmage
(PrA ggg;mggsn Vet Nogunaiad  ADHRagd ¢HSatibrd Wrethda knd AfgiiflA1y3h- Jul - 97 Vedl a R% g)e

025 =—J=971 e Processtng—veth ant—Apparat-ts—A

P0803 AP Y 1 - 9P e prlReiraion MetboR Ao (HaD - <" ARTOO) | B0O7999
15-Jul - 97 I nage Processi ng Met hod and Apparatus (ARTIO  P07998 15-Jul -97
| mage Rieadsuiguiat hod and Apparatus (ART 11) P08031 15-Jul -97 | mage

Processi ng hod and Apparatus (ART 1 P0O8030 .15-Jul - 97 Medi a Devi ce

( ART13) Posg/b e (%9 ARG fgﬁﬁ%‘ab "lﬂ?S d‘@l@ s"l%#@"eﬁ/esf‘ﬂ‘ﬁ‘a‘d‘éfﬁ’a fosigptipry fegiapen RiF 1ty
P07997 cdhSrugdtioh 0D argh/atkiya of Deky jecreine ARTdibYle RBBTEring BectniduesOate ddsdlibaal iDew ifatiewifgART]
6) PO 15 = i M Ce D .15-Jul - 97 Medi a Devi ce
(ART18§ Q%@?%grﬁd#‘ls"?@ %frl-yg’gé'%ét{g% "5?%8'&‘??}‘%} T\?%SF %g?gfz%hd Appar at us ( ART19)
P07989 15-Jul -97 Data Processi ng Method and Apparatus (ART20) P08019
15-Jul - 97 Medi a Processi ng Method and Apparatus (ART21) P07980 15-Jul -97
| mage Processing Met hod and Apparatus (ART22) P07942 15-Jul -97 | nmage
Processi ng Met hod and Apparatus (ART23) P08018 15-Jul -97 | nage Processing
Met hod and Apparatus (ART24) P07938 15-Jul -97 I nmage Processi ng Met hod and
Appar atus (ART25) P08016 15-Jul-97 I mge Processing Method and Apparat us
(ART26) P08024 15-Jul-97 Inmage Processi ng Met hod and Apparatus (ART27)
PO7940 15-Jul -97 Data Processing Met hod and Apparatus (ART28) P07939
15-Jul -97 Data Processing Method and Apparatus (ART29) P08501 1 I-Aug-97
| mge Processing Met hod and Apparatus (ART30) P08500 11-Aug-97 | nage
Processi ng Met hod and Apparatus (ART31) P07987 15-Jul -97 Data Processing
Met hod and Apparatus (ART32) P08022 15-Jul -97 | nmage Processing Method and
Appar atus (ART33) P08497 11-Aug-97 | mage Processi ng Met hod and Appar at us
(ART30) P08029 15-Jul-97 Sensor Creation Method and Apparatus (ART36)
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PO7985 15- Jul
97 Data Processing Method and Apparatus (ART38)
P09395 23-

15- Jul -

Data Pr oc&a%m%sll\/bt hod and Apparatus (ART39)

-97 Data Processing Method and Apparatus (ART37)
P08023 15- Jul
97 Dat a

PEDSEP 2006

-97

VBt hod and Apparatus (ART4) SUBSTI TUTE SHEET (S"FSFH’%U%‘J’S“(’RO’AU) 2

Processi ng
2 SEP 2006 WO 99/04551 PCT/ AU98/ 00549 5£9- P08021 15- ul -97 Data
Processing Mt hod and Apparatus (ART40) - P08504 11- Aug-97 | mage Processing
Met hod drahstplar |Riling Dét&RT42) PO8000 15-Jul -8i#le Dat a Processi ng Met lhod and
Appar at y¥révadgiopa3) PO7977 15-Jul -97 Data Processing Method and Apparat us
(ART44) | Pemde4 |15- Jul - 97 Data Processi ng Met hod and Apparat us (ARJ45)
PO7990 ]56’1:935 971 {Pnl-ev Pf&&ﬁﬂi&d dig'laMﬁchﬁéi)f &ﬂﬂ:aﬁﬂﬁ@h&i/&bﬁarﬂtﬁ'ﬁﬁl@!@) POS‘ 99
11- Aug- € T e 9 ART 8502 4 Aug- 97
e T S R L s (P 1)
Pr ocessi|Pe79REt hdé- %3h%|7 A(Yb%e’a? MRS, of aplyperdBeatis AppasUMAa Progessi ng
Met hod gpoBodppar|at-luso1 AR Hethdd of Bﬁiﬁ&&re’]ﬁarﬂwage@}ea%t@pf?it&((ﬂﬁl&t)ng Meg hod - and
ar at u IS 02 | Appar at us
?ngT53) T ey N [ C @M%‘fidfwa?'gécg’gs?g@maéqﬁ&a& a"% (= 2"?54)
P08028 180896t - 071 Tithle 1 MeOtql N ipstirrcR] “hiTReAppscAPRE s AYE8)  P0§304
23- Sep- Qrodoshge |Pr-ees s ijAyetvist df dtindmdireA palmage (BealidhFAbpatjtus (PAGBO6 23{ Sep- 97
Dat a Pr 45G#s1 NG |VERAOT A0 NicARRANBRH ok YD hes CrOH MopA ety o0l0g 7 DALg
Processis o th % APp e . a—Pre¢essi ng
Met hod 2 Zinar ¥l AR it e i o PBr RS bSo Not hod and
Appar at U BO'(%(RT 61)5- JUPW94()®M2@°CBéMa@EaCM@amgﬂésatlmmhaanUMmd Appdr at us
(P 95183) |pd1a861 01 1pSnbern- I Melddor MaRERER dith IMRE 9 KppARRANRT HS (AR] gg)
3[ =l L1TTOU Al TAUAT O LI A%
9. e TR o DR I VR S s A P PR SN Al Dae bon- 07
Dat a Pr qt@s98¢ ng |Meluh®yd aﬁMetA?SbéMaNi@tU(mr@@)age GPROQSPAEusdID7 A Dht a
Pr ocessilrasob®t Nqeh-andy AppRfedsd s MaMifRR)of al RS Thead Wa&@rﬁ:d){edl a Pevice
ART69 Wtﬂ?ﬁ?}ﬁﬁ I 641551
I(:’CTl AU)9€ I 3 a s 1k m&aﬁ féc[\(lre of an agelCr Ation. Ap arz}ng‘(l({]}dﬂfhzslﬁz ention
use an i[PR8O7Et AFIMEYr (A Methesiof Meufaciope of an jmage Gresriep Abpdrdnes(dMi6) devi ces coul d
be used.lpdforever 1 pruBse Nt A Veapf Mafiuficiike qfa{ Inﬁgeloaéatxdhg\pbﬁmmnﬂ/lml es afe
unl i kel Yo &d870e JW AP € M Qrgg A) SR ermat] i nkj et
I S power ('S‘ensum; -oh Thi @!ﬁo %nmcg&o'f&ﬂ ée Jaﬁ Mieqw_ud for
hi gh spdRRBoShind |sYihiy ¢ r‘%NF‘f‘?i’é’f %"ﬁ@lﬂm}”‘i%E‘fﬁ‘?@l%twnrr‘é’a‘ﬁ%“élﬂfﬁéﬁ)op ej ecti on.
Thi's i nypo8ess t Hes-lubyi d |ANikthodv Maniffacuid of tin lndgeDir@tdiCpaanisgpreo) bubbl ¢ whi ch
expel s URSrokfK-_ VRS MR e Wil el W AT iR g N be
superheuw At Fre—i »f ct—appi-Heat ngQ‘?éénm EY A@é%l—ei-f—l-e ency of
around (POP8L 1 |blekte ci4 Me pdpf M ‘E)‘lﬁ"“‘fed’fﬁ"rlﬁ‘ﬂge Grgtieetpra s ABMZ) ner eabed
surface [2P&829 oyt5-Jul-97 |A Method of Manufacture of an Image Creation Apparatus (IJM23)
PO7941 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM24)
PO8077 15-Jul-97  {A 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)
P0O9390 23-Sep-97  |A Method of Manufacture of an Image Creation Apparatus (IJM31)
PO9392 23-Sep-97  |A Method of Manufacture of an Image Creation Apparatus (IYM32)
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 (IJM37)
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 (IJM39)
PP2591 25-Mar-98 |A Method of Manufacture of an Image Creation Apparatus (IJM41)

SUBSTITUTE SHEET (Ruie 26) (RO/AU)




The nost significant problemwith piezoelectric inkjet is size af® §6Bt2006
Pi ezoel ectric crystals have a.very small deflection at reasonable drive
vol t ages, erefore require a large area for each no i each
pi ezoel e&??%“ggcht uat or nust be connected to its drive ci ?@Eﬁtw@ﬂ‘%ggsepa'r ate
substrate. This is not a significant problemat the current limt of
around 300 nozzles per nrint head but 1s a mpjor jnpedinent to the
fabri calPP-’dBB of Bdlg?e% deArMethnd of Mpefebgiranif pihink@:; QeGomempahies(M4tleal | y,} the
ij_nkj tetI ERHNOI 0gl@Sosus §A MBS of MBufiufd dmemager@suﬁbrrm%ssamzy n-car {a
Igita Tt o How-egs
or int i a8l | OaP e Y féﬂufm"wf?"}f“ réa"&rtﬁpﬁff u%@?“‘*é?hot ography, new
i nkj et [PROBhol ofiles?8hayé Mstahof Mapyfacat. ofmhlelag%@rgae-pn Amaretuy @M4tncl udd: | ow
pover (fpess: t halnjdiQs\\at [k 3ethbd §iMak@ScRkelbr bidIhageaRad b Adpiatlsl@IB@S) dp1- Qr nore)
phot ogr apnTC_guar Tty output towTemrotactor ||g cost—smat—st+ze—{pagew dt h
times mninmumcross section) high speed (< 2 seconds per page). Al of
these features can be nmet or exceeded by the inkjet systenms described bel ow
with differing levels of difficulty. 45 different inkjet technol ogi es have
been devel oped by the Assignee to give a w de range of choices for high
vol ume manufacture. These technol ogies formpart 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
systens, frombattery powered one-tine use digital caneras, through to
deskt op and network printers, and through to comrercial printing systens
For ease of manufacture using standard process equi pnment, the print head is
designed to be a nmonolithic 05 mcron CMOS chip with MEMS post processing.
For col or photographic applications, the print head is 100 mmlong, wth a
wi dt h whi ch depends upon the inkjet type. The smallest print head desi gned
is 1J38, which is 0.35 mmw de, 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 nolded plastic
i nk channels. The nolding requires 50 mcron features, which can be
created using a lithographically mcronmachined insert in a standard
injection nolding tool. Ink flows through holes etched through the wafer
to the nozzle chanbers fabricated on the front surface of the wafer. The
print head is connected to the canera circuitry by tape automated bondi ng.
Cross- Referenced Applications The followng table is a guide to recently
filed cross-referenced United States patent applications filed
concurrently herewith and di scussed hereinafter with the reference being
utilized in subsequent tables when referring SUBSTI TUTE SHEET (Rul e 26)
(RO AU 22 SEP 2006 WD 99/04551 PCT/ AUQ8/00549 31 to a particular
case. These applications have also been filed as Australian provisional
patent applications (as nentioned in the aforenentioned tables) having the
correspondi ng reference nunber in their title: Docket No. Reference Title
JO I US 1JOlI Radiant Plunger Ink Jet Printer 1J0O2US 1J02 El ectrostatic Ink
Jet Printer 1JO3US 1J03 Planar Thernocl astic Bend Actuator Ink Jet 1J04US
1 J04 Stacked Electrostatic Ink Jet Printer [1JO5US |JO5 Reverse Spring
Lever Ink Jet Printer 1J06US 1J06 Paddle Type Ink Jet Printer 1JO7US |J07
Per manent Magnet El ectronmagnetic Ink Jet Printer 1J08US 1J08 Pl anar Sw ng
Gill Electromagnetic Ink Jet Printer [1J09US [J09 Punp Action Refill 1nk
Jet Printer
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1 JIOUS 1,110 Pul sed Magnetic Field Ink Jet Printer 131 1US 1JI | 2R\BEPI 286
Reverse Firing Electromagnetic Ink Jet Printer [1J 12US IJ 12 Linear

St epper g lnk Jet Printer 1J13US 1J13 Gear Driven o nk Jet
Printer ﬁ?ﬁ)}%fg ' J14 Tapered Magnetic Pol e El ectromagneti f %‘59§@?g4ﬂ>rl nt er

| J15US 1J15 Linear Spring Electromagnetd.c Gill Ink Jet Printer U 6US [J16
Lorenz H hragm El ectromagnetic Ink Jet Printer 1J17US |1J17 PTFE Surface
Shoot i ng—-@ﬁn%@ered Cscillating Pressure Ink Jet Printer [1J 18US 1J 18
Buckl e Gri p Ragtei, the atesanpentopdimenti may ytitike ajank debivierytspstem13 #BWE jd3d0. [Bhivert SsterBased
I nk Jet L3 Gks 1.C r
D510 oy MR AR el G N lethe ek DB ol Syl B bl AR

Jet Pri RecHjcationsothq fisclpsysef vighapeherehyinemgorateddy grggs-refenge: Act uat or I nk Jet Pri nt er
| J24US[TTZZ [ LRRAUT tmy,pg,j-’tlel—— BeEN ACtTvartor verJItige mR—Jetr—Prrmter—] | J25US

1 J25 Magnehassdki ctive Ink Jet Printer 1J26US 1J26 Shape Menory Al|oy |nk
Jet Priint efumped 27US 1327 Buckl e Pl ate | nk Jet Pr| nter 1 J28US U28 {Ther.mal

El ast i ¢Ratary—+mpet tn rt H29US5—+329—Therreetast+£ Bend

Act uatrl?d} 03 et ﬁijulﬁzr %’i?ﬂ%ﬁw thf‘ﬂﬁ"d‘ls" «R?‘WAFQIstl c Bend Act uat or lsi ng PTFE
and ConfRQ#gt ed Copiderl-97nk [Pupph¥éthpdend App884s (B8 U31 Bend Actuator pPirect |nk
Suppl y [povkosd et PI’IMISBIIS 91 J3A&ngggammlahgb) Young S Mbdul us Thernoe] astic |Ink
Jet PriTfERS TedunotorS 1 S o0 1ermatHy—actuated—stotted—echarber—wet+— nk j et
printer— 4 Ink Jet Printer having a thermal actuator conprising an
ext ernal coifltddr 815 Preryt aPEIBIT R AtizeSidEEcEd fqmidopdugte) mi¢rREpiniechRcaSEMNIQROE WO
99/ 04554 B%Mh@@%s oBidk Jed pligrs/Ssiidom T4 etinERRk A teBlquds B ael&loed T it €T
IJ36US g?] BJ " | Si n%;e Vertical Actuator Ink Jet [J37US |J37 Dual
Nozzl e %}af‘ E'SHi‘%{‘P PRET}" SRPOTRREE TIgPaRed hete By rpssTofeyesestys | J38 Dual Nozzl e
Single quugtmg,;a Agjikgbnt T nk Jet TJS9USTI3Yy A STNgre bend actUpt or
cupped|peagdisgndink jet printinhg device 1J40US 1J40 A thermally actpated

i nkj et |prNehgs having a serips of thermal actuator units [1J41US JJ41 A

t her malf} CtUat €4 R et Pridier rng—atapered—heater—etenent
|J4zusm@MA&ew (W‘ngﬁm?i c In}l: let 1.J43US 1.143] I nvert ed
Radi al [i888%. cur | {'AduPher noel dsteyiee (MEMSIBt 1 J44US | J44 Surface behd

act uat grogo@nt ed {1skuisappl y |mqeﬁte(pllEM8033r 1 J45US 1345 Coi | Acut upt ed

Magnet | te 1 Printar Drop-om=Demand IIIK] ets even
[ rrportr?sw(?csﬁa¥ ae llg.n.ﬂ??. e5—of %qjx@eﬂy%ysﬁ?i atal—operation of indi \/|1":1I.Ja| i nkj et

nozzl ePBYPe peelWPAnt i 1 i ok devierdMEMSBSr act eri stics are | argel y
orthogimbll and $6-Jd#i be el Uoledat(®EMigs)an el even di nensional matfix. Mbst
of the p@r,gzwen ax qg_JQth hi's rra‘t({emg (Mlgfdsblﬁe entTies deveroped by the present
assi gn ?2}79 |||c fo 15}{?9"9 t+ables—f ur mthe—axes—of—an—eleven—din nal table
of ink ypes Plat or nPRAERMEMEYE { ypes) Basic operation de (7
t ypes) PO7944 15-Jul-97 A device (MEMS09)

PO7946 15-Jul-97 A device (MEMS10)

P09393 23-Sep-97 A Device and Method (MEMS11)

PP0875 12-Dec-97 A Device (MEMS12)

PP0894 12-Dec-97 A Device and Method (MEMS13)
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DotCard Technologies

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

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

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

Artcam Technologies

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

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

cross-reference:
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PO8012 15-Jul-97 Image Processing Method and Apparatus (ART05)

PO8017 15-Jul-97 Image Processing Method and Apparatus (ART06)

PO8014 15-Jul-97 Media Device (ART07)

PO8025 15-Jul-97 Image Processing Method and Apparatus (ART08)

PO8032 15-Jul-97 Image Processing Method and Apparatus (ART09)

PO7999 15-Jul-97 Image Processing Method and Apparatus (ART10)

PO7998 15-Jul-97 Image Processing Method and Apparatus (ART11)

PO8031 15-Jul-97 Image Processing Method and Apparatus (ART12)

PO8030 15-Jul-97 Media Device (ART13)

PO8498 11-Aug-97 Image Processing Method and Apparatus (ART14)

PO7997 15-Jul-97 Media Device (ART15)

PO7979 15-Jul-97 Media Device (ART16)

PO8015 15-Jul-97 Media Device (ART17)

PO7978 15-Jul-97 Media Device (ART18)

PO7982 15-Jul-97 Data Processing Method and Apparatus (ART19)

PO7989 15-Jul-97 Data Processing Method and Apparatus (ART20)

PO8019 15-Jul-97 Media Processing Method and Apparatus (ART21)

PO7980 15-Jul-97 Image Processing Method and Apparatus (ART22)

PO7942 15-Jul-97 Image Processing Method and Apparatus (ART23)

PO8018 15-Jul-97 Image Processing Method and Apparatus (ART24)

PO7938 15-Jul-97 Image Processing Method and Apparatus (ART25)

PO8016 15-Jul-97 Image Processing Method and Apparatus (ART26)

P0O8024 15-Jul-97 Image Processing Method and Apparatus (ART27)

PO7940 15-Jul-97 Data Processing Method and Apparatus (ART28)

PO7939 15-Jul-97 Data Pracessing Method and Apparatus (ART29)

PO8501 11-Aug-97 image Processing Method and Apparatus (ART30)

PO8500 11-Aug-97 Image Processing Method and Apparatus (ART31)

PO7987 15-Jul-97 Data Processing Method and Apparatus (ART32)

PO8022 15-Jul-97 Image Processing Method and Apparatus (ART33)

PO8497 11-Aug-97 Image Processing Method and Apparatus (ART30)

PO8029 15-Jul-97 Sensor Creation Method and Apparatus (ART36)

PO7985 15-Jul-97 Data Processing Method and Apparatus (ART37)

P08020 15-Jul-97 Data Processing Method and Apparatus (ART38)

PO8023 15-Jul-97 |Data Processing Method and Apparatus (ART39)

P0O9395 23-Sep-97 Data Processing Method and Apparatus (ART4)
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PO8502 11-Aug-97 Image Processing Method and Apparatus (ART48)
PO7981 15-Jul-97 Data Processing Method and Apparatus (ART50)
PO7986 15-Jul-97 Data Processing Method and Apparatus (ARTS51)
PO7983 15-Jul-97 Data Processing Method and Apparatus (ARTS52)
P0O8026 15-Jul-97 Image Processing Method and Apparatus (ARTS53)
PO8027 15-Jul-97 Image Processing Method and Apparatus (ART54)
PO8028 15-Jul-97 Image Processing Method and Apparatus (ART56)
P0O9394 23-Sep-97 Image Processing Method and Apparatus (ARTS7)
P09396 23-Sep-97 Data Processing Method and Apparatus (ARTSS)
PO9397 23-Sep-97 Data Processing Method and Apparatus (ARTS59)
PO9398 23-Sep-97 Data Processing Method and Apparatus (ART60)
P0O9399 23-Sep-97 Data Processing Method and Apparatus (ART61)
P09400 23-Sep-97 Data Processing Method and Apparatus (ART62)
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PO9402 23-Sep-97 Data Processing Method and Apparatus (ART64)
P0O9403 23-Sep-97 Data Processing Method and Apparatus (ART65)
P09405 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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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 suitabie 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 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

SUBSTITUTE SHEET (Rule 26) (RO/AU)




EO0.1 A~ pq n ai2SEPQ 4

C-.SzpCCRw. vs_ a EEon puwCv 3m
0 ipCD-'Gmrv.y. UEt eb
F

v3mdcb0y a~y CRRRwWNt2

- v EVRSRE L iy Fev s F v E 00 E v v Rkl D r Y
R4 EGG ,. FGDOOO BD m wEE SUBSTI TUTE SHEET (Rule 26) (RO AU) 22
SEP 2006 WD 99/ 04551 PCT/ AU9S/ 00549 37""Qmd Nao wco mWN Nb b mM~
| 4 O e @ pptichlgrcasg. Fhese appligations haye Ypanbesn filed ag A@tralian mrovshonal patenj applicxians as' n
N O O GueMtidded ifrthe HorEHmenMoned t%ley) h¥vu% the cg'responcggrxréfé‘enge num[;e;l in theirtigdd W> U N "O N
E CNNJdtom _WN d msS Gvyv nfy-Ct CE
a 0. m yDackgtNay, Hﬂfereese / m> F voo mOmthleCOy y COrn EOm|NC
"~ by IFeios Y [Wol~ D RﬁdlanthuﬁgeHnHeUPrmEér S Ea“y—Cl—u-"er—E—O-d—d—d—o— " ost
.k 9lap ao ytC ~ Q4{Nv y d Oa wyoaal ama3$ s N o

Vv p[ U0 N[@%, N N Hetrstat bl G

1J03US 1J03 Planar Thermoelastic Bend Actuator Ink Jet

1Jo4UsS 1J04 Stacked Electrostatic Ink Jet Printer

1JOSUS 1J05 Reverse Spring Lever Ink Jet Printer

1J06US 106 Paddle Type Ink Jet Printer

Jo7US 1307 Permanent Magnet Electromagnetic Ink Jet Printer

1JO8US 1J08 Planar Swing Grill Electromagnetic Ink Jet Printer

JO9US 1309 Pump Action Refill Ink Jet Printer

1J10US 1o Pulsed Magnetic Field Ink Jet Printer

J11us |48 Two Plate Reverse Firing Electromagnetic Ink Jet Printer

J12US 112 Linear Stepper Actuator Ink Jet Printer

1J13US 13 Gear Driven Shutter Ink Jet Printer

1114US 114 Tapered Magnetic Pole Electromagnetic Ink Jet Printer

J15US 115 Linear Spring Electromagnetic Grill Ink Jet Printer

J16US 1J16 Lorenz Diaphragm Electromagnetic Ink Jet Printer

J17US 17 PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet Printer

1J18US 118 Buckle Grip Oscillating Pressure Ink Jet Printer

1J19US 19 Shutter Based Ink Jet Printer

J20US 1320 Curling Calyx Thermoelastic Ink Jet Printer

J21US 1321 Thermal Actuated Ink Jet Printer

2208 122 Iris Motion Ink Jet Printer

1J23US 1323 Direct Firing Thermal Bend Actuator Ink Jet Printer

1J24US 1324 Conductive PTFE Ben Activator Vented Ink Jet Printer

1J25U8 1325 Magnetostrictive Ink Jet Printer

[J26US 1326 Shape Memory Alloy Ink Jet Printer

112708 127 Buckle Plate Ink Jet Printer

1J28US 128 Thermal Elastic Rotary Impelier Ink Jet Printer

1129U8S 1129 Thermoelastic Bend Actuator Ink Jet Printer

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

H31US 131 Bend Actuator Direct Ink Supply Ink Jet Printer

1J32U8S 1332 A High Young's Modulus Thermoelastic Ink Jet Printer

1J33US 1333 Thermally actuated slotted chamber wall ink jet printer

1J34US 1134 Ink Jet Printer having a thermal actuator comprising an external coiled spring
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d d cN 1439us 13139 Asmgle Bend actuator cupped paddle ink jet printing device .

1J40US 1J40 A thermally actuated ink jet printer having a series of thermal actuator units

1J41US 141 A thermally actuated ink jet printer including a tapered heater element

1J42US 1J42 Radial Back-Curling Thermoelastic Ink Jet

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

1J44US 1144 Surface bend actuator vented ink supply ink jet printer

1345US 1145 Coil Acutuated Magnetic Plate Ink Jet Printer

Tables of Drop-on-Demand Inkjets

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

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

Actuator mechanism (18 types)

Basic operation mode (7 types)

Auxiliary mechanism (8 types)

Actuator amplification or modification method (17 types)

Actuator motion (19 types)

Nozzle refill method (4 types)

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

Nozzle clearing method (9 types)

Nozzle plate construction (9 types)

Drop ejection direction (5 types)

Ink type (7 types)

The complete eleven dimensional table represented by these axes contains 36.9 billion possible
configurations of inkjet nozzle. While not all of the possibfe 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 145 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 curre.ntly 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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UGcd .--Oy ~GCT 42 Om~ a>AbOGC 0 E O SUBSTI TUTE SHSER 206
(Rule 26) (ROAU) 1 2 SEP 2006 WD 99/04551 PCTI AU98/ 00549 - 60 - It would
be appreciated by a person skilled in the art that nunerous variations
and/ or nodifications nay be made to the present invention as shown in the
speci fic enbodi nents wi thout departing fromthe spirit or scope of the
invention as broadly described. The present enbodi nents are, therefore, to
be considered in all respects to be illustrative and not restrictive. 5
SUBSTI TUTE SHEET (Rul e 26) (RO AU) 226BEP 2006 61 WE CLAIM 1. A

recycl able, one-tine use, print on demand, digital camera conprising: a
chassi s oanpr.aguing: an i mage sensor device for sensing an inmage; a
processi ng neans for processing said sensed i mage; a pagew dth print head
for printing said sensed imge; an ink supply nmeans for supplying ink to
t he print. headlrecglablepplevtingfusg printondedard, digitat @meahicohpsangl sensed i nage i s
printed; andzgm§§§%&%¥gkg@ recycl able material surroundi ng and encasi ng
sai d chassi s, tﬁe casing  being arranged to be renpved so as to allow
refilling of the 3piRa28sPpInyeTiefasserting angnagecycl ing of the camera, and to
be repl aced aft era piddessingbehdsif¥gprocdssing B8d afBimeef claim 1 in which the
casi ng conprises two %£§|L% th shellsdbei 8 | ocked together during one
of a manufact uri AGFTEERRE berg 3‘?@@%@@1ﬁ@“% B&¥ss. 3. The camera of claim
1 in the ink supphynkrepphsmeosfor bupelyinginkitnthe gtippead; cartri dge whi ch defi nes
a plurality of | nushaRiotGHARNG!S wiBREH Sltlelis biinkfl SfoMUNI Cation wi th
the print head and €ach channel containing a d ?_renf color ink, in use,
for enabling ful > @B foerxstablsgnatgiahaurowrding @pg gncasing Fitbcheasive the cedingc| ai m 3
in whi phbdir_ig&rﬂaﬂé_edsmbﬂeﬁloﬁbarsb fag ld)@ﬂl_()iﬁﬁﬁh@&ﬁ_' X th%_ﬁrali sﬁhhﬁy r&@@l Nduiiglg ]tee{clhngd ofd _
communi cat i Wi chapnel v ich said channel is refille uring
recyclin%gggg¥%g&ggﬁgggkﬁggﬁﬂ Egeﬁﬁﬂ%ra of claim3 in which each channel
has a vent associated therewith, the vent being open during a refilling

operati on Of hBRakdaBNGhim! DinAlkiIMKE BB ToMbrisBd fwo hONY [HI&LGRABAL AR the
vent bein |l ed after the refillin peration. 6. The canera of claim5

se g
in whi cht"g‘ﬁléef wie opgofz magpfaguingrocessand a wegychpg resitved during the refilling
operation and replaced by a new seal after conpletion of the refilling

operati of). The camera of claim 1 in the ink supply means comprises an ink supply cartridge which
defines a plurality of ink supply channels, each of which is in communication with the print head
and each channel containing a different color ink, in use, for enabling full color printing to be
effected.

4, The camera of claim 3 in which the ink supply cartridge includes an inlet opening in

communication with each channel via which said channel is refilled during recycling of the camera.

5. The camera of claim 3 in which each channel has a vent associated therewith, the vent
being open during a refilling operation of the channel to allow egress of air from the channel and

the vent being sealed after the refilling operation.

6. The camera of claim 5 in which the seal is a replaceable seal to be removed during the

refilling operation and replaced by a new seal after completion of the refilling operation.




