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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 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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accordance with any special requirements before being initially output on
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| mage Creat |1@Wln5/m‘1‘1t9(figarid Appranst e if thd &ditructiod BOGSs il the dhisdrtiod 6f themalgent@eat i on
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| 5- Jul -®iving e gelidGiiectide @lth e pdaoehealind efagay @4 ks Whbel 35 bof Fig. 8. The second gear chain

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

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

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.

SUBSTITUTE SHEET (Rule 26) (ro/AU)




PO8004 15-Jul -97 Image Creation Method and Apparatus (1J26) P080372 2006
15-Jul - 97 I mage Creation Method and Apparatus (1J27) P0|8043 15-J I§F7P .

| mage Cr thod and Apparatus (1J28) P08042 15-Jul -97 |Inmage Creation
Vet hod a?@bkg/gg%gt us (1J29) P08064 15-Jul -97 Image Cr eatiCOAYIEL 43 and
Apparatus (1J30) P09389 23- Sep-97 Image Creation Method and Appar at us
(1J31) P09391 23-Sep-97 | mge Creati 6h Met hod and Apparatus (1J32) PP0888
12- Dec- 97 |ﬁﬁg‘égWéaFls§ﬁ W%t‘gfdtﬂ“ &hi Prpfedrvth @ snap-poiBgy coveppR ghigh ingudeseacsiogy

| mage @rdeg@ym&%hod wagg%&wgggg% mél&zuataﬂs)and RRORLE (nl;thhm:}rs thén k/eﬂérﬁﬁ&t x ar&}h@gt ion

Met hod ar a ation ad an
hopar al 0o et S8 O PRt Tmug P (HISE oS O e o= AT

(I J37) conﬁﬁ@@@'@xﬂilQpl@e@m@Bberﬂmge Creation Method and Apparat us (I J38) PE%_SQS

19-J 98 A X m .

(Rul o 26) ( Ry R, 4° BB nllRi e B0 1R e b b n S g A et

25- Mar "%“ A‘HP“F Wﬁé"é O'Ge@aﬁ ol "By tfs&mfs&ﬂ%@tea@odcmeamher REveofer refiligely - 08

| mage Q’nﬁ&tsym Medsbindmanéin HPPACRE b3 lt€ bifler %ﬁistx? B39 %o&‘d&xﬂﬂe&@edl NBER pigedait | on

Met h d t 42) PP3987 J 98 e Creation Method and
Ao PSR iR b b Bk s A A St RRIHBE s paredetde
(1J44) ensﬁP&a&% pBntd inprp8ly lopeegenalCiF extitei, drordiiat énadle dalycutkypigad reditiLise dohdieai)so asltrk  Jet
Manuf agr%u!ﬁ{cé G&ln?uFoBtI{}xQJ m tﬁe%—cgié %ﬁ)@lglrh l&ﬁ?lcén te&&memyh HSt t!lel cztx%e ?(Q?/tﬁéntcf\cgtes the

sem conduct or abrication te ues Int constructi o
of i nkrfiipe prionpeies. Se@ﬂlptmleUPP&ri’H‘h%‘tam“b ﬁgcm@m Tepeiens umnel nﬁe&s@wnb@d an n t he

f ol | OWexidgnal AbtSdak BY fitdonkeQdih&d 0 witdd RAtousPRRe] fsh&@t:énpﬁhanﬂgraﬁd)!ha% E%éaﬁdlerher e
by cros?l reference: |i  SUBSTI TUTE SHEET (Rule 26) (RO AU) 2006 WO
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t P0806 -97 A
Vet hod 5 AR J0ePe i oiarr Al B aiedi HHELAR AUIPHS Rt oiRbagsee
15- Jul edoir amhfiping eigoratim. Nbinirialeds uaslenr odn akobd praviiied adkiat toudiNof APIPR tEBIAE ar(dlwhivd) 7)
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:)][m gﬁ P at | %ng?ﬁp t usgcﬁ !%{%JUB/I% ar( ?ujq%_wge 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, 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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Sui t abl e nm croel ectronechani cal

techni ques are described jn the foll bii\anq Australian provisional patent
speci f | cavstralim || NEdngRatat ed here by cross-refige ence: Australian F{ling Date
Titl e | Proviiemabnal Nunber| P07943 15-Jul -97 A device (MEMSO) POB006
15- Jul 1 9Numbdevi ce (MEMSOR)  P08007 15-Jul -97 A device (MEMS03) [08008
15- Jul 118od5 deviiceuloNEVSCHage BRERA Meihbd bl hpRindsiey T c€ (VEVMSU5)  P08011
PEINIY  E ENe T A BN SYS l SH
15- Jul [ROBOR_devi'cduPRENB1II2ePOus Methodsag Agsarams OS] ce_and._ Met hod [ MEMBI 1)
PPO8 75 PteTeC- 911 sAulDRVI C efindyb-biiedion MeiOEAd Adpdraieqrody A Devi ce and Met hod
Sy T vl L bt | G T R MR s
i ncl ud uti | 2‘3{’[97 on ofmaée Geatign Mstpdang Apperems 196X em such as t hoke
descri [(p&@044n t hg5Hdi%F ow nigmapeiSieatiah mmommmp;ﬁiaﬁaajmpat ent specl ficptions
LPCS{ PRiGRb@RU Neli6. g7 CT OSknde €L BN MEthod WA] ar%& &jy&s)‘" rmg—Bat=—rt] e
nopar SR, poy [N Bpy 7 lrag? Fiiog Yehodshg hEreBH@oRbt hoa (1 RO2) DEPB6o
12- Dec|PO80%& Dev|16duland Ve ingelCredting MpthédROB 8ppark@s (Dac) 97 | nage Creatf on Met hod
‘3288@2 PRGOS ( 151&5)97 PPOR&Re drénibk frefdd aﬁ@Ag,aa@gsgm)ogugf rom bygtD g é | RO6)
o Doc PR ragol STASP: o [TREL A OB ARy AikDoy  PPOGYL 12 Cho- 97 A
Devi ce|P288BoMet hdéi'Jl(l-P’R13) PRESTEativP MPbel HF Aparalin@ly® Processi ng Metjhod and
Appar alpogoqgl R14)1s-1PBD8 77 |kiipd erearid MBnddaNd d AfpadflYBt NOd (1 R10) SZSI\/Et hod
T P S R T B e o 1 AR

PO8067 15-Jul-97 Image Creation Method and Apparatus 1y 16)

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 (1320)

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 (1124)

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

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

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

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

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

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

P0O9389 23-Sep-97 Image Creation Method and Apparatus (I1J31)

PO939] 23-Sep-97 Image Creation Method and Apparatus (1J32)

PP0838 12-Dec-97 Image Creation Method and Apparatus (1J33)

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

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

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

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

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

PP1398 19-Jan-98 An Image Creation Method and Apparatus (1J39)
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PP0880 12-Dec-97 A Device and Method (1R20) PP0881 12-Dec-97 A Dﬁgngﬁ% bug
Met hod (1 R21) Dot Card Technol ogies Further, the present appli cat 30
i ncl ude h,{;@ Jﬁ j zation of a data distri buti on system such _as th

descri be e following Australian provisional patent PQB’e‘&PF’PQ,Sé?l ons’

i ncorporated here by cross-reference: L Australian Filing Date Title '..
Provi sianal Nunher ~PP2370 16-Mar-98 TRta Processing Method and Appar at us
( Dot OLPP25PP2371[23-8fakBé - 98/ADatage PraioeNishaugnd/eigards @re) Appar at us ( Lot 02)

Artca pi»rg@fmol ol Sfar-odir t hmage@rgﬁomag&%dwahg@m)on may T nctude |t he
utili 7P ‘9§ —of ojllr;ng ar lm o €SSiHHg—teent steh—as—an-{Art cam
type devi’ce as ribhed ag?‘;’ﬁ Hp Ftﬁ #‘Rﬁ@‘f’?@@an provi sional |patent
speci f PBHBT ons 9#&’0?%or at é@g%Faé!OWethqﬂraodsspm@ﬂue@Jéﬂce: SUBSTI TUTE [SHEET

(Rul e 25398£RO'A]U)Jun?982 SEPI,&@Q@eat,mm&%dQ@%aQQQMW 00549 -18- Austral i an
Fi || nofoPREeE T T8 $yOvis uage |\|un1$Z T —97—t+rege—Prgcessi ng
Met hod_a.nB_AppaLat (ART B W?“%Aﬁ?arét’?sqj ge Processing Nethod and
Appar at us (ARTO a) P07988 15- Jul - 97 | mage Pr ocessi ng Met hod and Appar at us
(ARTOZ)nkJE’Qﬂﬁﬁﬁcﬂ:Eng]ul 97 I mage Processing Method and Apparatus (ARTO3)
PO8012 15-J 97 J.mge Prac SSi n rat us ARTOS) PO8017

15- Jul - 97 |ﬁ“éthe ot %&“&aﬁ%“"’l\}ﬁ’% "g/ﬁza %ﬁ%&ega%eé\gg@%ﬁfd&‘ atigsyy ggfiguepsin 3 e - 97
Medi a DBewtiugteon (OARf@ ZiraypPOBOR 5t mﬁte@uISu@t?le mamfenBrzoehs@einge dMakibaddn aldolidppar at us
(ARTO8 080 3@sidharpatdit 5 i and Apparatus (ART09)
P07999)Ai%r§1\]u?‘%97 I’;?ége p%?%%i@%ﬁcgﬁB&Qfﬁ%g@ Jg?k\pgger atus (ARTIO P07998
15-Jul - 97 I mage Processi ng Met hod and Apparatus (ARTI 1) P08031 15-Jul-97
| mage Processing Method and Apparatus (ART12) P08030 15-Jul-97 Media

Devi ce (ART13) P08498 11-Aug-97 | nmage Processing Met hod and Apparat us
(ART14) P07997 15-Jul -97 Medi a Device (ART15) P07979 15-Jul -97 Media

Devi ce (ART16) PO8B015 15-Jul -97 Medi a Device (ART17) P07978 15-Jul -97
Medi a Device (ART18) P07982 15-Jul -97 Data Processing Method and Apparat us
(ARTI 9) P07989 15-Jul -97 Data Processi ng Met hod and Apparatus (ART20)
PO8019 15-Jul -97 Medi a Processi ng Met hod and Apparatus (ART21) P07980
15-Jul - 97 I mage Processi ng Met hod and Apparatus (ART22) P07942 15-Jul -97
| mge Processing Met hod and Apparatus (ART23) P08018 15-Jul -97 | nage
Processi ng Met hod and Apparatus (ART24) P07938 15-Jul -97 | nage Processing
Met hod and Apparatus (ART25) P08016 15-Jul -97 | nmage Processing Method and
Appar at us ( ART26)
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P08024 15- Jul
-97 Data Processing Method and Apparatus (ART28)
ﬁsi\/e" hod and Apparatus (ART29)
od and Apparatus (ART30)

15- Jul

Data Pr oc&ggb

Pr ocessi

Met hod and Apparatus (ART31)

ng Met

-97 I mage Processing Met hod and Apparatus (ART27)

P07939 15-
P08501 | |-
PO8500 11- Aug- 9?Qﬁ%ﬁ B/0ps

P07987 15;Jul -97 Data Processing Met

2§ §ER, 200

| age

%ce33|ng
hod and

Appar at ys—(ART32) _ P02022 15.1ul -97 | rmma Processing Method and Apparatus
(ART33) Ay f’linAQge D7 | mage Processi ng Mtthhod and Apparatus (ART30)
P08029 13roisiondy Sensor | Creation Method and Apparatus (ART36) P0O7p85
15- Jul - 7 "e@PY processi hg Met hod and Apparatus (ART37) P08020 15-pul - 97
Dat a Pr gp@msi ng |i¥Buliod andetiqipdMadufsuieARTIMRge d?&ﬁ&%ppé];gms\zwo 197 Dat p .
Vot hod A e bt R R T el S BT 5 of 2 D506
VIO 99/ 04RF e/ IRUBEY 00 Buetbosof Merylagre ol . Ippge Corpliefipairaeis &R | ng Met hod and
Appar at YBOSOARTA(05-JulP085 pMMéodAal atifachira litigeCeasdinmgpdaishiodoand Ap par.at us
(ART42) [pGIgBO00 \E5 BT~ NTvERIAT R ol INEL Ul SIS CAT43)
PO7977 t ol f ethod—and f H
ol - R TR A et SERTPes CreedgRTRR S B0 15 Pul - 97
Dat a Pr ¢R$8%3% ng | MEulHad MetMpaMaztutastU(eAﬁMﬁage CRE®4IPpatanls (MepH 97 | npge
Pr ocessi mow N Jand ADPAERSE AR b o PR A0H (WIS PTpcessi ng
nopar at (Ao TSR QIR ded g itest 5Ean izes Lecest A QMO Appha at o
Appar at §s S0 Pl pgar at us
(ART51) qué3P983 {fgm\ﬂjl - P Methadaf Meanyéactyrs iofay Iivkste ﬁmdtlcmmdpaﬂq@pﬁﬂmwms ( AHTSZ)
P0802|6 ,l{mésol 9Tishamge E&rmaaﬁif‘»rlngmmmeﬁhnaa:ﬂa}f HR&%ML; ﬁmhgzg ;’ gﬁr o7
IlrSrag;g Pr’l&;gg?i;l'gﬁ S)ﬁi: He 1!1 o% anu f‘zlacture% %reg}%,fsagf\r% (I%ﬁ ) 97 | F;la ge
Pr ocessi[tR§%et hod-utd A ?‘WGEMW}QWP“HP@%QEF&@BASWQW@a}b a Processing
Met hod oﬁppa1&Um&7(Aﬂmﬁa&moFﬂQ&ﬁ&n£3ﬁ$&ﬁ@8EmB&h&pE%ﬂﬁ@ﬁﬁmpg Metjhod and
Al T TR DT ST e T g T S
P09400 P88y oy SPHPA prAdYistkadiofianyfactirs af 2 hmasaration PaRartARIN®)  POJ401
23- Sep- YPOSMRt a PSSUOSS| AgMddei loOidarmfchurd pa Tiadgd s:reétAR'Rﬁl&)atus BO9AD2 23-1Sep- 97
R L U AN T T S e e A O
Mre'? ﬁgzsﬁiﬁ R na 131’"1’ 3 Fridoiod oysenylenirg af amlmasg EreatiomAppirabl REWE ng Met hod and
Appar at JROSPRRT6 8- JUlPPi39Nel®d@éMatﬂ&ctﬁre MadlilmagBexehiivg ADpARRS A)MBIBSTI JUTE SHEET
(Rul'e 283076430 Alds-1€37 SHR MO of MBS 38R Tmise Elehiiod Rppirind diMAy -
- |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 (IIM23)

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 (IJM26)

PO8051 15-Jul-97 1A 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)

P0O9392 23-Sep-97  |A Method of Manufacture of an Image Creation Apparatus (IIM32)

PP0889 12-Dec-97  |A Method of Manufacture of an Image Creation Apparatus (1JM35)

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 (IIM41)
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I nk Jet Technol ogi es The enbodi nents of the invention use an ink ??SEP 2006
printer type device. O course many different devices could be used
However popul ar ink jet printing technol ogies are unllkely to be
suitableawgﬁgﬂﬁ%gt significant problemwith thermal inkjdCTAUS0NRSY "
consunption. This is approximately 100,tines that required for high speed
and ste the energv-ineffjcient peans of drop ejection. This invol ves
t he rap‘PH39(§®i | i [Fcfun-9f WatMsthot of Nienafdergeofan inmpotredioiperambhitivoepxpel § t he i nk.

Wat er h@SBQQO ver lo-j-gh hﬂ&ﬁet%@@@@dnhﬁcﬁxr@&‘% m%EJCr%on %&%&P@N@P rn-T|her mal
i nkj et 23 an—ef-ferency—of—arouh 829%—f rom

ol ectriEr 3}3 LT MINTDAT arsglan ik PP ] ooy dut - The
most si BRI cank- Jm—%l emwmﬁofdﬂ?@zfe@he@ﬂan Inmgd Crigtient Afipsratgs @4and codt .
Pi ezoel PBXQBR C cpysi-ed S ha)!/eﬂ]oﬂioﬂl\ﬁnb(facnﬁmhﬁ Ingg‘é((tr@aﬁg)rl %al‘a&s (ﬁfﬂ@épnab' g drive

oo

vol t ages;—amdtheref ore Tequr re—atargearea—for—eath—ozze- , each

pi ezoel ectric actuator nust be connected to its drive circuit on a separate
substrate. This is not a significant problemat the current limt of
around 300 nozzles per print head, but is a major inpedinent to the
fabrication of pagewide print heads with 19,200 nozzles. ldeally, the

i nkj et technol ogi es used neet the stringent requirenents of in-canera
digital color printing and other high quality, high speed, |ow cost
printing applications. To neet the requirenents of digital photography, new
i nkj et technol ogi es have been created. The target features include: |ow
power (less than 10 Watts) high resolution capability (1,600 dpi or nore)
phot ographic quality output |ow manufacturing cost small size (pagew dth
times mninmumcross section) high speed (< 2 seconds per page). Al of
these features can be net or exceeded by the inkjet systens described bel ow
with differing levels of difficulty. 45 different inkjet technol ogies have
been devel oped by the Assignhee to give a wi de range of choices for high
vol une manufacture. These technol ogies formpart of separate applications
assigned to the present Assignee as set out in the table below The inkjet
desi gns shown here are suitable for a wide range of digital printing
systens, frombattery powered one-tinme use digital caneras, through to
desktop and network printers, and through to conmercial printing systens
For ease of manufacture using standard process equipnment, the print head is
designed to be a nonolithic 0.5 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 snallest print head designed
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 m cromachined 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 SUBSTITUTE SHEET (Rul e 26)
(RO AU) 22 SEP 2006 WD 99/04551 PCT/ AU98/ 00549 -31- to a particular case.
These applications have al so 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

1 JO1 US 1JA Radiant Plunger Ink Jet Printer
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1 JO2US 1J02 El ectrostatic Ink Jet Printer 1J03US IJ03 Pl anar Ther e#gﬁti
Bend Actuator Ink Jet 1J04US.1J04 Stacked El ectrostatic Ink Jet e 200
1 JOSUS | JRe ofpyRise Spring Lever Ink Jet Printer 1JO6US |JO6 Paddl e Type
Ink Jet Printer 1JO7US 1J07 Permanent Magnet El ectronagnefGHAYHOOR:
Printer 1J08US 1J08 Planar Swing Gil L, El ectromagnetic Ink Jet Printer
IJ09US h\]g Pllmp Action Refill Ink Jet Printer 1JIOUS 1310 Pul sed Magnetic
eld | rinter 1l 1OS1ii I Two Plate Reverse Firing
EI ect r omagnétutier, [tgkoredat enfpdim¢nemay dtilizel itk delvk® s&stdﬂetanhesn@amwd m;w;aiyaémsl nk
Jet Pri Pri | J 14Us | J 14
Taper ed]%ﬁanrg rﬁderg%%b%oﬁ;%ﬂ&o atcaégﬁs S%Hg %tglt@ ng gt {ze‘g%lbéﬂéf’h? ﬁ’élowmg Rik gﬂgﬂ‘” ’f’? lear
Spri ng %F“é‘%?t}"[‘fnﬁbﬂ%‘fl"f“? °G"'P‘ThlarelhﬁRbyJ’é?PrPP’F‘Fq"hYéTOSS'r?fgi'GUS 1 J16 Lorenz Di aphr agm

El ect r MAgRGLIidn | MRrildgDate | L ET 191 70S 13177 glijfﬁmm—am Shut t er ed
Gscil | 3t ipgviksapsure I'nk Jet Printer 1J18US %8 Buckle Gri p Gscillating
Pressune Inmbpdet Fri nter | 19US IJ19 Shutter Based Ink Jet Printer 1J20US

1 J20 Curtg Cat-y |||c|uc Pri-pter—4-J321-US-1 J21 Ther mal
Act uatcréslpw let #92 §5ﬂ¥@?tﬁ°§2"q‘?ﬂp§a‘féﬂﬂbn Ink Jet Printer {J23US

| J23 Dijr@8e5 Firi n(15=|3hle9r7rral SErphcMebioid @t Apparkmk(Fdet Printer 1J24US |J24
Conductposaod TFE Ben.siebi valaObev Ve @by €1 Printer —1JZ5US IT25

Magnet eV Thdnigloay TR et Printer—+32665—+-326—Shape—Menpry—A-oy—-hk Jet
Printe —1‘3‘2703—(1)%27 Buckl e Plate Ink Jet Print er IJ28US 1J28 Ther nmal

El asti c Rot dMyher: fHs@repegtappliskion mey Wlizerpdeanced sdR@uBctir}@igockaemethadi@stdhtiqie md

Act uat Ohe doﬁ'ﬂ&ud@{ of?d’rgerht*r@rs of nlkgﬁt%ntkr; 3&1“11“@15%&&6@&{1&&:“@? ngﬁ\grs 'éx%td%{:rlb fn% PTFE

and Corfrlﬁq% zf‘ gl(l)aﬁﬁ Ink Jet Printer 1331US 1J31 Ben t uat or rect |nk
Suppl y PrRk™g 6 ‘f’8?‘°“F‘f§?b§°‘i‘%?§?“wwp@'ﬁtedmtfﬁgcrsssmmms Ther noel astic | nk
Jet  Prinisgirathm o8 USFik el Nef mar Ty actuatred shgrred chamber—watt—j nk | et
printel ph3diiail)34 Ink Jet Printer having a thermal actuator conprising an
externgl mehbeed $pri ng SUBSTI TUTE SHEET (Rul e 26) (RO AU) 22 SEP| 2006 WO
99/ 045 =321 I335USA335—TFrough—Contatnrer—+nrk—Jet{ Printer

| 336UShY3 g_l___éhan;z_gr Sj Ad%“ﬁsﬁﬁﬁéi Act ugt or _lnk Jet 1J37US } J37 Dual
Nozzl e |PS3A% e Hoii*Z8iffal Ful [ArdarissAMEMSODr | nk Jet |J38US 1338 Dupl Nozzle
Si ngl e#dsod7zont alisAatomat or mlaed@t(MEﬂ@&l)JS 1 J39 A SI ngl e bend actupt or

cupped m&gl e 1 nqjsq‘gl opT T ntT gat ed i nk
j et pr A-ef ha\vl= a earl s actuator units 1 ]4| Uq 1.J4 A

t her mafi%%%%ct uat 43 T et Drr'\rilf‘é‘fe(MﬁMﬁQﬂl ng a tapered heater el engnt
| J42US|R03412 Radi fbs-y@a¢k- Cur | ngvxEEhﬂEmﬁﬂ)aStl c Ink Jet 1J43US 1J43] | nvert ed

Radi al {f2aed¢- CUrT 185ul- blaer Im)el g%ul&mgmg)ﬁt 440951344 —Surface—bend

At At By Rt et e PP Y RS MEMS08)
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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| J45US 1J45 Coil Acutuated Magnetic Plate ink jet Printer Tables §§ SEP 2006
Dr op- on- Demand | nkjets El even inportant characteristics of the fundanental
operati OQV(Q% od4Bdi vi dual inkjet nozzles have been identified, These
characteristics are largely orthogonal, and so can be el 8&f {ﬂ‘é}t"%"sé% an’

el even di mensional matrix. Mst of theg eleven axes of this matrix include
entries devel gped by the present assignee. The follow ng tables formthe
axes of Rhechnolagies, §i nensional table of i nkj et types. Actuator mechanism (18
types) F BaBinbero€ bxﬂieﬁt&ﬂ:lmge;néﬂmﬂwp @5 )utlm lok @ Iapdsa e eSS HtdnB subty RQBdse

Act uat or modi fic es Act uat or notion
(19 t pg?%%m& g)ﬂ%“é'% /Tu?trahantpﬁovﬁm te? esrr}3 can Wé"&’of)af %%‘%yrcf%sfrffﬁ‘fj’c%ack f1 ow
through i nlet (10 types) Nozzl e cI eari ng met hod (9 types) Nozzl e plate

Lale &t

COﬂStrULLAUII r{gDaH qperectrondrrectt ot S—types)—tak—yRe (7

t
types) [The Co a{e e 'erevén |di mensi onal tabl e F¥presented by these |axes
cont ai njs I I ion possilble configurations of inkjet nozzle. \fhile not
all of o e e—copbiadti-ons—resutt in a viable inkjet technallogy, nany

\VEe xey | | A2\ "AAJL AN EE"

mi 11§ onlPRBR% i qur at 7B ar e |48 lgeeCreaion M@hoéla@bﬁnpva%@ﬁ%btu cal to ellucidate
al | of fpPee7ossi HiBDeHTf | gLAakh@mdMétmtmazj certain i1nkjet type< have

been i nl\,sﬁfs J gated;s- Beccb@)[ ai |ADé\;}%§§$ﬁ&®dg{§§andt ed 130t to+345—abgve. O her

i nkj et H--gH-ati-ons—eah f-rom-these-45 exanplgs by

substitfﬁ’ 831 al t dr iR Ve II(S‘HﬁQfEi‘F‘%{’cIY’%‘??ga%ﬂACPﬁHaWOé} more of thel|l I axes.
Mbst of [PPa88S | JOI [iBDécI5 examiplagsPralaniobsysemd®oé)nt 0 i nkj et print Heads with

char actppigsd 1 CS SUNBELAT T QinAENCrEHET Mok YndMpheb@iXiFI of NKI €Tt echmofjogy.
Wher e “#1‘?0 are :Li &t NUASA . jor e of
these dRed es arllPreleq i ﬂea“‘&f%“ﬁlt? & APBei{®IR) t he tables bél ow. The

1 JO t dPPA3A5 seri|bsDegrd8 al 4 DeviestaedtMéthod (IRE3)exanpl es col um. | n sofe cases,
a SUBJPkoRI E SHE l:.‘ZlDéc@ﬂ e zﬁaln{ag@r&l&&mgll\/lgtho'agh)d AppaQtus (\ﬂQ4?9/ Uasol

PCT/ AUQWQ = ]sz é)d7mc|Ab ‘ycm-‘%frldpM fﬁ)?,mi},ﬁnure than—onee—+n—a—tablle, where

it sharles charactléFIetics \ e entry Suitable applications
i ncl uddPP®Behe prijitBree? Of fif Bevisserdidetiod (RITt ers, Short run digit all
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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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POY99d U (35-7wl9a d |Gnage Precessing Methbd 4itd Mppafatul (ART@3)U ~O O CWd
pOs#E28~ Rs-Jfo7 W 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 (ARTOS)

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

P0O7999 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)
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)
P09395 23-Sep-97 Data Processing Method and Apparatus (ART4)
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superheated in thermal inkjet applications. This leads to an efﬁmency of around 0.02%, from electricity input to drop
momentum (and increased surface area) out.

The most significant problem with piezoelectric inkjet is size and cost. Piezoelectric crystals have a very
small deflection at reasonable drive voltages, and therefore require a large area for each 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 2 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 Waits)

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
difficuity. 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 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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1304US 1304 Stacked Electrostatic Ink Jet Prmter

1JOSUS 1J05 Reverse Spring Lever Ink Jet Printer

Jo6uUS 1306 Paddle Type Ink Jet Printer

Jo7US 1307 Permanent Magnet Electromagnetic Ink Jet Printer

1JO8US 1J08 Planar Swing Grill Electromagnetic Ink Jet Printer

1Jogus 1J09 Pump Action Refill Ink Jet Printer

1J10US 1310 Pulsed Magnetic Field Ink Jet Printer

u1us Uil Two Plate Reverse Firing Electromagnetic Ink Jet Printer

J12US 12 Linear Stepper Actuator Ink Jet Printer

J13Us 113 Gear Driven Shutter Ink Jet Printer

1J14US 1114 Tapered Magnetic Pole Electromagnetic Ink Jet Printer

1J15US 115 Linear Spring Electromagnetic Grill Ink Jet Printer

J1eUsS 1116 Lorenz Diaphragm Electromagnetic Ink Jet Printer

J1708 17 PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet Printer

1J18US 1318 Buckle Grip Oscillating Pressure Ink Jet Printer

[J19US 019 Shutter Based Ink Jet Printer

1J20US 1J20 Curling Calyx Thermoelastic Ink Jet Printer

D21Us 121 Thermal Actuated Ink Jet Printer

1J22US 122 Iris Motion Ink Jet Printer

1123US 1323 Direct Firing Thermal Bend Actuator Ink Jet Printer

1J24US 1324 Conductive PTFE Ben Activator Vented Ink Jet Printer

1125US 1325 ' Magnetostrictive Ink Jet Printer

[J26US 1326 Shape Memory Alloy Ink Jet Printer

1127U8 127 Buckle Plate Ink Jet Printer

1128US 1J28 Thermal Elastic Rotary Impeller Ink Jet Printer

[129US 1329 Thermoelastic Bend Actuator Ink Jet Printer

30US 1330 Thermoelastic Bend Actuator Using PTFE and Corrugated Copper Ink Jet Printer

H31Us 1131 Bend Actuator Direct Ink Supply Ink Jet Printer

32U8 132 A High Young's Modulus Thermoelastic Ink Jet Printer

1J33US 1J33 Thermally actuated slotted chamber wall ink jet printer

1J34US 1J34 Ink Jet Printer having a thermal actuator comprising an external coiled spring
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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

1J45US 1J45 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 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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29 SEP 2006 61 WE CLAIM i 1. A recyclable, one-tinme use, print on

demand, digital camera conprising: an imge sensor device.for sensing an
i mage; a processing neans for processing said sensed inmage;
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a supply of print nedia on to which said sensed image is print ed; 23 SFdy 806
wi dth print head nolding including a page wiwdth print head for printing
said sensed inmge on said print nmedia the nolding including an i nk supply
means defining, a plurality of ink supply chanbers in each of which a
different color ink is stored to enable full color printing to be

ef fected; a power supply connected to said print head, said sensor and said
processi ng neans; a cutting nmechanismélor cutting a portion of print nedia
containing said imge froma renmainder of the supply, a first drive notor
for driving said print nmedia past said print head; and a second drive notor
for driviwg@ais:cutting mechanismfor cutting said portion, the first
drive nmotor and the second drive notor being inoperative when the inmge
sensor is operative, wherein the first and second drive notors drive the

supply ofi. pri atre¢yerbla oBttmé Be, it b Meghahice QAR icERBra cInPFNSE: %_ti vely, via gear
trains. 2. A canera as §Pweg§d inclaiml wherein said first drive notor

conprises a sfeppér s hit PRSI ANETEY the print nedia in a step w se
nmanner past t heropessing mbveatbr prockssiag didsteppifageydt or is inoperative when said

print head is, al ne t.inme use, print on demand,
digital carrera pkg/ kﬁ%tm%dlaé’{O%X&lnasalgs%dsedg%lﬁgedse%mée >for sensing an inage; a

processi ng nean@efvmth pHith @e@ﬂ%ngmlddlsem%d widttepyat head lf(&}pﬁﬁlﬁlgabiﬂ gemsedppl y  of
print me%&%e @R s1i@ p%'nfeﬁm%ﬁc' ﬂ(&éﬁ%ﬁ%ﬁldfnggg gllk Cfﬁ%,?)f flﬁ%&]gg@ainm% P & %‘# print

head for prlntlng sai d sense ans for
driving S8PY chaphsrsin gqchgf which préﬂfe@npmr inkaip stoned torenatile futl CDbr pmmag) kiteg said
i mage toefaReeRs i Nted, one line at a time, on the print nedia; and

a power supply connected to said print head, said sensor and said processing means;

a cutting mechanism for cutting a portion of print media containing said image from a
remainder of the supply;

a first drive motor for driving said print media past said print head; and

a second drive motor for driving said cutting mechanism for cutting said portion, the first
drive motor and the second drive motor being inoperative when the image sensor is operative,
wherein
the first and second drive motors drive the supply of print media and the cutting mechanism,

respectively, via gear trains.

2. A camera as claimed in claim 1 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,

3. 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




