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ink supply cartridge 42 to a SUBRBAHIE SHEET (Rgle XOWPSUFi g. 15, there is shown
an exanpl e |l ayout of the Imge Capture and Processing Chip (1 CP) 48. The

| mage Capture and Processing Chip 48 provides nost




of the electronic functionality of the camera with the exception of E_HDéIT 2006
print head chip. The chip 48 is a highly integrated system It conbines

. CMOS i ma e sen3| ng, analog to digital conversion, digital imge processing,
DRAM st OYR84%45HOM and mi scel | aneous control functions PRTAUSHSIS®E chip.
The chip is estimated to be around 32 m? using a | eading edge 0.18 mcron
CMOS/ DRAM APS process. The chip size -dhd cost can scal e sonewhat with
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Par al | e interface ace’an
50 as to provide full colour picture output. Hence, the print supply unit 42 includes three ink supply reservoirs being a

cyan reservoir 104, a magenta reservoir 105 and 2 yellow reserveir 106. Each of these reservoirs is required to store
ink and includes a corresponding sponge type material 107 - 109 \yhichr__‘asgists in stabilising ink within the
corresponding ink channel and therefore preventing the ink from sloshing bﬁck and forth when the printhead is _
utilised in a handheld camera system. The reservoirs 104, 105, 106 are formed through the matmg 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 channe! 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 channeis 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 phug 121 is provided for sealing the refill holes,

Turning now to Fig. 14, there is il]us%rated 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 pomons 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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vendor supplied cores. The ICP is intended to run on 1.5V to nini rfl 2e06pv@hQs
consunption and al |l ow convenient operation fromtwo AA type battery cells.
Fig. 15 |\M)§ B&gﬂes a layout of the ICP 48. The ICP 48 is dom nated by the

i magi ng a ?/ whi ch consunmes around 80% of the chi BCAAAS/00FKE i nagi ng
array is a CMOS 4 transistor active pixel design with a resolution of

1,500 x 1,000. The array can be dividé& into the conventional

confi gue QFQ“%“WFFWM“@F@W“MFSR@P@ fillegryeth inkedth e xieflowing g obtheaidruttes 193 xel i n

each pixel SL@{EQH!BL}! tﬂ_@ﬂlﬁtﬁwaﬁ& pZE’iQn N?ﬁ&ppll%' %L %&g@&dltﬂg phé%gd I1‘br ?Elr‘tllg)l'!a Y-
The | at est \rgsagsces el d of i mge sensin I mage sensing in

parti CLTFpé?‘ml'??i éq“f"&lﬁ’%& "]kﬁ“ptp‘éiéam'@t‘%ffétbe “"T@Q"Fm?"§gf?ém@’|‘“gIbEEE’“Waﬁlwaéﬁtimns on
El ect r 0wk sheiyi cere@geaprefprming a pashing oulle.and thipagieig 16 Bdes e thd B&Bion SUldil) §fringeHilled

;Bgf: F i+l RATRI  hiORe eme}o?erm&,ﬂngtutﬁfk s RGRaG Do [ ity g;fsﬁ% ge Sensors
Fabri cat ed U8PRgMA 1q Fig\Ls, tﬁFFCZSShﬁWGmmPééﬁﬁ%bﬁwmgeICE@M 40 96 cesyiaRip 9LH) The

i magi nggarray uses a 4 transistor active pixel design of a standard
configuratio n m. Ze, chip area and therefore cost, the inmge sensor
pi xel su@%&ﬁﬁeaca%reg’g éoﬁ"ﬁ’f“lg 4?8’81@?351“%“w th the technol ogy available. Wth a
four tof &aslestowr fupaiohalitytoliéhe teynpracaith thd e«edpn@u cifehes;ﬁiﬁl R& B B chib 0B % 4 Mgy

3 Rl B o Ehios WIS kel ek SRR Moy ek Some A
d| ffraéi"faé%RPMrﬁ“?mlﬁ‘fe“%“FPés‘IOE‘FPéf‘mCF‘?“S“@Smé?@W advant ageous“to have a square
phot osi t e, UBedHEXdeEHnﬁ@dﬁ)lﬂearmglnﬂnZQM@ra the diffraction limt in both

~hori zont n verti ons. In this case, the photosite can be
“speci f p e’ea‘gilllmgae%l %’ '8 M %’%‘A@&E REIEE oLF TP sEad 5t @n sHbeBedRieih Mepra sy,
phot odibadedongiigd gaea ﬁﬁ@& aivé pixel gdasei Ty 2001 soGtdliey is Biei8 @ the sER6r i@l hpprdadiid St or s
are pagkedi@Siman L' shape, rather than a rectangular region, to allow both
the pixel and the photosite to be square. This reduces the transistor
packi ng densit S‘FP <P iiRstries F-MOTlesie asiMP Pisectnse PRAMHovanebe cirtiing. A ady amtiage i n
avoi di ngodnhef Tk héet brQshel hdﬂlvﬁlatllssmgﬁcﬂa?s @ko Bx@@:@ol} m@ucﬁmr Erogﬁﬁﬂ GRS - %\@rse
packi ng d denS| ty. The transistors also have a gate length which 1s [onger
than t FESE REmum for t he process technol ogy. These have been increased
from a dr awdltrestigphhthoICPQank&dily be digidedtino svo disigvne Foe thg CHOB fma@indBrayT mwme;l' hi s
IS tO IfR9Ma T I
00/ 058 eerinbd eul Fivldod Ui RG] sl sfoufi oot R%ngp" gﬁe’e“% 58 S ons
in gat T & “”rcésb?@é“éﬁngé“dé’ﬁ'ﬁjrﬂa‘émap?se‘ﬁwwlcwuﬁbYtﬂHeedthgﬂ raﬂal vg&t mealrmpigod).  The
extra gatslod fdrgibhcati@ndpst he - L' shaped packi ng, nean that the transistors
use nor. an for the technology. Normally, around 8 m -
ul d gger%g %fergl &msmmg Oévr’]n ul"8i"packi ng. Preferably, 9.75 Pro' has been
aIIovved for the transistors. The total area for each pixel is 16 n2,
resulting froma p‘g{ﬁt‘;ﬁ"te—ﬁf—ﬂ—m*ﬂ—ﬁﬁ-‘Wth a resolution of 1,500 x
1,000, the area of{the i maging array 101 |s 6,000 mx 4,000 m or 24 mm?.
The presence of a pdéborzppdgmesensor on the chip affects the process
required in two W‘Wabri cation process should be
optim zed to m ninze current Color filters are required. These can be
fabricated using dy&aeystrercdernskeiee pol y| mdes, resulting in an added
process conpl exit y[ R di&twdiiaders 0atTgs| three photolithographic steps,
t hree devel opnent pteps and three hardbhkes. There are 15,000 anal og
si gnal processors ¢\'§i9§‘)e“2@'§“a‘%%¢“sl'%ﬁf‘%c1 of the colums of the sensor.
The ASPs anplify [b&ursiAp@I, provide a dprk current reference, sanple and
hol d the signal, aad—su-ﬁme&s_t_he_ﬂ_xe_d_pattern noise (FPN). There are 375
anal og to digital EFOHYEPTEFs 206, one for|each four colums of the sensor
array. These nay bp12 MehbfrRMM Of succepsi ve approxi mation type ADC s. A

row of | ow colum W@i—;@-—@u&a the conversion speed required,
and the anount of hRal 0§ ¢FYREf*Yegradati bn i ncurred before the signal is

converted to digi|@dlorinidyioktoal so el Tmnai s the hot spot (affecting |ocal
dark current) and ﬁvo%f,m.utc coupled-npi se that would occur if a single
hi gh speed ADC was Each ADC al so hap two four bit DAC s which trim
the of fset and scal @ol@ﬂwhe ADC to furthgr reduce FPN vari ations between
colums. These DAQEi@Emaadawitet—by—€daja stored in flash menory during
chip testing. The Lolum select logic 204fis a 1:1500 decoder whi ch enabl es
the appropriate digital output of the ADCs
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onto the output bus. As each ADC is shared by four colums, the |ebhsk OCT 2006

significant two bits of the row select control 4 input anal og

mul ti pl eWéﬁ ‘(%row decoder 207 is a 1:1000 decoder which enabl es the

appropri a V8% f the active pi xel sensor array. This SETALPYGH ch of

the 1000 rows of the imaging array is connected to anal og signal

processors. As the rows are always acttessed in sequence, the row sel ect

| ogi ¢ can be i npl erremcm as a shT ft reglstijer. An auto exposure system 208

adj usts the referensg: tmll ge—et—the—ABES-405 in response to the maxinum

intensity sensed ddr f‘ﬁe grew ous frang period. Data fromthe green

pi xel s i s passed ttrpoughdaltecﬁmgl t al peak detector The peak val ue of the

i mage frame period lgtBltEpG:cdréipL ore—(the—reflerence frane) is provided to a

digital to anal ogug DAC) . whicll generates the gl obal reference

vol tage for the coll @rraranBEd! The peak detdctor is reset at the beginning

of the reference f @G mekidg T 1 mummamd—TgXxi num val ues of the three RGB

col or conponents afe also. collected for dolor correction. The second

| ar gest ‘section of |CHEM F4M consumed by a DRAM 210 used to hold the

image. To store th¢ padiieha¥e (#5000 1 Mage firom t he sensor wi t hout

conpression, 1.5 MA@e‘s—gj—DRANLZ.’LO_a.LLLequi red. This equals 12 Mits, or

slightly |ess than|B3%%iE 9883l t DRAM |The DRAM technol ogy assumed is of

the 256 Moit genercltomtnPLu rrpl emented using 0.18m CMOS. Using a standard 8F

cell, the area takg A’dt S HBHBFY—aF-F-ay 4s 3.11 mm . When row decoders,
estmerface

colum sensors, re ndancy, and ot her faqtors are taken into account, the

DRAM r equi res arourd‘esdcmm@ SUBSTI TUTE SHEET (Rule 26) (RO AU) ti 0 2 OCT

2006 WD 99/ 04551 PGELAUS8H-86549—75—Fhi-§ DRAM 210 can be nostly

elimnated if anal ¢g_storage of the immge]signal can be accurately

mai ntained in the @M@EPaﬁiSrragl ng array for the two seconds required to print

the photo. However —drgrtat—storageof—the image is preferable as it is

mai nt ai ned wi t hout degradation, is insensitive to noise, and all ows copies

of the phot o™t GP%@%NP ipagelsensei REMdEash meyory, Rerellel intart-ORAM Gidiefessd 4B emadt or

211 pr OWéhdiBﬁJp;BIila&chsi e 1aPG i@add LAAEPSED rﬁaﬁ)imtzgﬁ o RN b dn abd MG o RRER!

operatlon t ite aﬁ!fdress is determned by the order of the data read

fromth&® Aé“%%’ &6P 91, This will typically be a sinple raster

f or mat . weﬁmﬂﬁ :lmmtedalaaouc afitheDIEPr4@adhd 1apMAst i @orsiened &) ti2Qdhaging aﬁz@)QOQrvde:ﬁ, i f

mat chi t t rder from

'he  DRAMITD ol Gh FoRFF) S “ﬁ’ el B 27 CEICR, Fhrplitieh PR Bl g &

i nt er porXlubm °§h€P°t"Hé’°‘brTfhﬁ?mh€aa&e ‘ﬁ%edt"FPéhWWHOMgem“atmawdﬁ tyaedrdeopiaisoms  of

the pr 'ﬂadplﬂhﬁatdlOW&EPRaQﬁﬁaﬁﬂeﬂgﬁuﬁ)ﬂe’iﬁe@Vxﬁiofpfﬂ!'gmuﬁ%@:ltﬁeﬁ%u@ w space for

nozzl e act uat.o re not. read fromthe DRAM sinultaneously.

However, ther e[ategt a‘svf’"chtT/m%F“ﬁq (i(’%H‘E‘g‘f B8 A UGS Bpeesmeinga paticplr s e fRPDRAR many
times d@frfqbprgl%h @sue of {ERE i Tngsagiosoe Sectrol Mietices ardalalplaﬂtahyar |p5geu s8dot 19682 | Futien at e
t he neeﬁtecﬁffa m?th-F x%xoh HthP% i AIJEFOSEH' ﬁ%’% gl‘ er f aaglon IS aVI ﬂg‘ﬂv@g A ar ea.

hree nponents can FeAgPiES Bf or
dat a |sP‘¥eé’(§B$er5é'i‘f°r5 *T"r“?f‘%a‘ed HpirgoviS Vel - Qé(bllﬂbiEM%&@@O@ehv@b@W% mlgqj?dﬁ)w de a nore

sophi sti cat efle GRPMELS) Bas 4 Niekhsistde &'timx@ Jeé;é&%@ﬁ stﬁ@d EOQﬁMOH ﬁ%)ﬂﬁrééh nareaAI SO,
to allow,.two dIITEE]%IOI’laJ filterin telmag[J dat a ‘W t hout clg ing line

buf £ er s AP 18 PR PT RTRE Sop] ERAMTL s wikdhedesobBs gt Whr oty
al so i ntmnesmemll tharpg@l refef e bagled a9 2@ et te nhdgaﬁed Bat@ si%aTHR aflows Ee&;m&‘x@md&a

asspor §faro . o Ahhon of 1 e resses to
P por &¢ ma%%% @E@uﬂeH“&J 9&‘ (?hq‘gE ?enm%?)va]er ! ?"ﬁ bove th ?&aﬁt; rlal ggf I§ns Itis

t he DRAM image framn cen

r educeddse aﬁ“’ﬁ‘ﬁﬁ@’“ﬁ\fa r*‘ﬁ@ a squpfe P}}@m'e:l t a7 the mesfefnexyershesiffiacedn| limp @ bgtb hentmtae@d by
mani pul &t-tlczﬂ@w&ﬁbﬂs [&ﬁﬂc%@ﬂdﬁh@tﬁﬁ@&n@é LtRd RRAVL Mbis | f, RSnAddr &o% JeReLat or
211 may mned hnﬁ%%gep \éM]t h ubst anstplcal co M‘“e’ia t)F/l i f gaf f ectcs arg g&%‘

into the St aRUArd EEi: "?“ﬂ'e QF  BF s ¥equired for the address generator
is smal I asrhe foucrongstogst 2g: mReked/as af L&ﬂlﬁh’eﬁﬁtﬁerﬁﬁxﬁ]ﬂf&&ix@ul&ﬂ@mﬁ, to M0 BdtPhEpianmdnt  of
random tkp ol I 14 convert e interleaye pattern of
Fod. o §oBbe s Gy Tl £ARS BN AA ReGRIMRE Sehy nirBhR SRR iobRie 86 s

bi t add‘?é‘i’@*a&’d@la‘a’é@b@t‘ﬂ diffeeiion kgl lszreﬁresthan‘ﬂhemdi dedreason gackingstelsigy. ei t her 2 (for
green) or 4 tht @msi@aidneveld ght€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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so they can be inplemented as fixed shifts in the output connect i oy QCTtﬂmﬁ
adders A convol ver 215 is provided as a sharpening filter which applies a
smal | Q¥8 ﬁhlon kernel (5 x 5) to the red, green, and blue planes of the
i mage. QYT uti on kernel for the green plane is difPEFARPS40SEM t hat of

the red and blue planes, as green has tw ce as many sanples. The
sharpening filter has five functions:"™o inprove the color interpolation

f rom t hensisiorremshing it reskjpo thataisionsiy pildgtirehrysedt h enat@lpdporiod bk @ghidiEngth. 1 0 A

Cl 0se appr O)f'l'ner@itre! éﬁl@ legém gnd%l'leng sha'ﬂéd%%&glk %e!irﬂnat :hl%nS;RHP;E n%gft eeafthoag thg rblgumum g€
“softening’ which occurs during Itrzation d i mage

shar pnd¥dhe;teshiplpgy Alomply. agend 3t Mfﬁ*éf? beyreqred féh’é@%‘g“1W%CE1hB aﬁr@embw Salriyhad or

t he i magaildwad eethstangdksl y sharper than reality. As the single use canera is
i nt ended as consuner pLof es si onal phot ographic
product s, tﬁgtdgdgess “Pmﬁgﬁq%%?cﬁﬂ”ﬂ%hﬁBgf'%6ﬁﬁ1 drse ¢ Jth 2preseiviigp of han

t he noJIt50Ge WP .dtearea Jighedrappe eres 141 1ieeh,09hiam poiongp, @fi4 minh f r equency (i ndi vi dual
pi xel ) nois K' process.
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To antiali adh % aWﬁ?B?Hﬁ*ﬁ¥ﬁ@§%”PUﬁ€FFUH§m§?@“ﬁpmmtonblned into a single

convol uti oncomt frue:x areAcSqutré’ﬂeT}fé!;e)@@d bd’ fbrRatddSusin® Wel |pﬁ§o§en51h@$olblmm|é40 FXBdng RELN
red for t hree col or

second) .t he tot ui

channel %IJ I gro%e%s corn IF ukgPF tlflre ipln c[:)atué% tche &o{ogt@v ﬁxahlc Sﬁ]ﬁ éhreé F\VCIB%“thrW a—g d_hrbey a
si ngl e bardpakéspl i er. Fifty bytes of coeffl cient ROM are al so requi red A

col or ALU 19[1?&%'05%&15&%13;1 H@&;ser{A%PQBOSC&lE%eaglpmggﬁlﬁlgn's erble%{]ngor SPsSpace

conversion into the one matrix nu l'ication Toevery
pi xel GFPYHBE figanRrovided dif pysret ﬁéﬁ‘eﬁ@nﬁaﬁﬁfe andjheld the pigral, and syppsess |tbe ﬁxeg meEinaoisarat ch
t he nogFeNpopul ar settings, rather than the rmst accurate. A color
conpensati o r 0 he, cal e sation for the

li ghting of Eﬁé are%k% aggt?dé%l ‘fegersrm@j%o i eaCh °";5ﬁ° %?%ﬁ?soéﬁy'sm%th ally
i mpr ov deltatsigma Osii‘mﬁséfe @ppregimagay e A §- oﬁ rmwhf o qomdep*@wemteluyedn@ﬁdmieitﬁees
the conbfvasitn %&d rdafiited N BS &adaﬁt o Rfalol E&grﬁﬁde&a&a%n &9%%@@@%@ snéhaél E%Lng rﬁ,d 4 Qok-up

tabl e ( %% rovi d for each col or conponent

separ at@ @5 is°8""m§ 158 hotsRel Gifeiing dpodd darpusgentigpd ‘Be sybpmatqsogpied “W%éla@@l%ﬁlf seoar e
used asf el higlf sptdd DOt Esed: BadhGEI0 A h VAL Bit DADR YihiaHl €lm e ket & Ee@le bfage col or
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. 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 platten unit is then inserted between the print roll 85 and
aluminium cutting blade 43. _ I

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 opticai 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 33, 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.

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

button 4 for activation of printouts.
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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. Afier 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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speci f (f&4¥5%ns 1réPpor at|rsstigrsionyetodepd srppatieiidhce:  SUBSTI TUTE | SHEET
(Rul e p@ROORY Al-1092  OCTin2@06reaiiOMARIQADRpbaribaly M¢J98/ 00549 -28- Australian
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( ART02)P08P07993|13-H4-3ul - 97 InlagaCreatiP netmnm.gapwm‘(@ds)and Appar atus (JARTO03)
P08012 ul I e br arus (ARTOS)—H080 17
5 Sl L e e N e Gy Po80L4 15 Jui - 97
Medi a PEP%e (ARTHY’ Pos Bueeq ereajign Method and Apoarpiis WABs | g’ et hod and Appar at us
( ART08)PC8038 15-Jul-97 Image Creation Method and Apparatus (1}18)

PO8033 15-Jul-97 Image Creation Method and Apparams (1519)

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

PO8068 15-Jut-97 Image Creation Method and Apparatus (1321)

POS8062 15-Jul-97 Image Creation Method and Apparatus (1122)

PO8034 15-Jul-97 Image Creation Method and Apparatus (1123)

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

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

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

POB037 15-Jui-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)

POB064 15-3ul-97 Image Creation Method and Apparatus (1J30)

P0O9389 23-Sep-97 Image Creation Method and Apparatus (1331)

P0O9391 23-Sep-97 Image Creation Method and Apparatus (1J32)

PP0833 12-Dec-97 Image Creation Method and Apparatus (1J33)

PP0O89i 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)

PPO89¢Q 12-Dec-97 Image Creation Method and Apparatus (1138)

PP1398 19-Jan-98 An Image Creation Method and Apparatus (1339)

SUBSTITUTE SHEET (Rule 26) (RO/AU)




P08032 15-Jul -97 Image Processing Method and Apparatus (ART09) PORSDOCT 2006
15-Jul - 97 I mage Processi ng Method and Apparatus (ART] 0) P07998 15-Jul -97
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(ART27) P07940 15-Jul-97 Data Processtng Method and Apparatus (ART28)
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(ART53) P08027 15-Jul -97 I mage Processi ng Met hod and Appar at us ( ART54)
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PO8503 11-Aug-97 |A Method of Manufacture of an Image Creation Apparatus (1JM30a)
PO939¢ 23-Sep-97  |A Method of Manufacture of an Image Creation Apparatus (IJM31)
PO9392 23-8¢p-97  |A Method of Manufacture of an Image Creation Apparatus (IJM32)
PP0889 12-Dec-97  |A Method of Manufacture of an Image Creation Apparatus (IIM35)
PP0887 12-Dec-97 A Method of Manufacture of an Image Creation Apparatus (IIM36)
PP0882 12-Dec-97 1A Method of Manufacture of an Image Creation Apparatus (1IM37) -
PP0874 12-Dec-97  {A Method of Manufacture of an Image Creation Apparatus (1JM38)
PP1396 19-Jai-98  |A Method of Manufacture of an Image Creation Apparatus (1JM39)
PP2591  |25-Mar-98 |A Method of Manufacture of an Image Creation Apparatus ([JM41)
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giving a chip area of 35 square nm The print heads each contain 18,2067 200§
nozzl es plus data and control circuitry. Ink is supplied to the back of the
print head by injection nol ded plastic ink channels. The nol ding requires
50 m cr owd @assies, whi ch can be created using a |ithographicslidoyse _

m cromachined insert in a standard injection nolding tool. Ink flows
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D37 - |PROR parltiwdBar 4 Mewod of aaiacassf ndmese SrratimaAveraiséiMiRen fi] ed as
Australian provisional patent applications (as nentioned1n the .-

af orenenti oned tabl es) having the correspondi ng reference nunber in their
title: Docket No. Reference Title U0l US |JO1 Radiant Plunger |nk Jet
Printer 1J02US 1J02 Electrostatic Ink Jet Printer 1J03 U SS 1J03 Pl anar
Thernoel astic Bend Actuator Ink Jet 1J04US |1J04 Stacked El ectrostatic Ink
Jet Printer [1JO5US |JOS Reverse Spring Lever Ink Jet Printer 1J0O6US |J06
Paddl e Type Ink Jet Printer 1JO7US IJ0O7 Permanent Magnet El ectromagnetic
Ink Jet Printer 1J08US 1J08 Planar Swing Gill Electromagnetic Ink Jet
Printer 1J0O9US 1J09 Punp Action Refill Ink Jet Printer 1JIOUS Ul0 Pul sed
Magnetic Field Ink Jet Printer 131 1US 1311 Two Pl ate Reverse Firing

El ectromagnetic Ink Jet Printer 1J 12US |1J 12 Linear Stepper Actuator |nk
Jet Printer 1J13US 1J13 Gear Driven Shutter Ink Jet Printer 1J 14US |J 14
Tapered Magnetic Pol e El ectronmagnetic Ink Jet Printer 1li 15US 1J 15
Linear Spring Electromagnetic Gill Ink Jet Printer [1JI6US |J 16 Lorenz

Di aphragm El ectromagnetic Ink Jet Printer 1J17US 1J17 PTFE Surface Shooting
Shuttered Gscillating Pressure Ink Jet Printer [JISUS 1J18 Buckle Gip
Gscillating Pressure Ink Jet Printer 1JI9US 1J19 Shutter Based |Ink Jet
Printer 1J20US 1J20 Curling Calyx Thennoel asti¢ Ink Jet Printer 1J21 US

1 J21 Thermal Actuated Ink Jet Printer 1J22US 1J22 ¥ris Mtion Ink Jet
Printer 1J23US 1J23 Direct Firing Thermal Bend Actuator Ink Jet Printer

1 J24US |1 J24 Conductive PTFE Ben Activator Vented Ink Jet Printer |J25US

| J25 Magnetostrictive Ink Jet Printer 1J26US 1J26 Shape Menory Alloy |nk
Jet Printer 1J27US 1J27 Buckle Plate Ink Jet Printer 1J28US 1J28 Therma

El astic Rotary Inpeller Ink Jet Printer 1J29US 1J29 Thernoel asti ¢ Bend
Actuator Ink Jet Printer 1J30US 1J30 Thernoel astic Bend Actuator Using PTFE
and Corrugated Copper Ink Jet Printer 1J31US 1131 Bend Actuator Direct |nk
Supply Ink Jet Printer 1J32US 1J32 A Hi gh Young's Mdul us Thernoel astic | nk
Jet Printer 1J33US 1J33 Thermally actuated slotted chanber wall inkjet
printer 1J34US 1J34 Ink Jet Printer having a thermal actuator conprising an
external coiled spring

o
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SUBSTI TUTE SHEET (Rule 26) (RO AU) 0 2 OCT 2006 WO 99/04551 PCT/ MSBOBE@%E
~-32- 1J35US 1335 ( Trough Container Ink Jet Printer 1J36US |J36 Dual
Chanber Single Vertical Actuator Ink Jet 1J37US 1J37 Dual Nozzle Single
Hor i zont a¥o Baddssium Actuator I nk Jet 1J38US 1J38 Dual NogetrQuSsewede
Hori zontal Actuator Ink Jet 1J39US 1J39 A single bend actuator cupped
paddl e ink jet printing device 1J40US26J40 A thernmally actuated inkjet
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nmet hod (9 types) Nozzle ate construction types
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PR E ono—ono oo of
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Most of ' PBY 1 10 Pa%145 exa el MENSH ade into inkjet print _jheads with
char act{&?808% i cs §idgelrdor to ArdpvicUMEMEI)Y avai | abl e i nkj et technoil ogy.
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The informati on associated with the aforenentioned | | di nensi onalﬂrzaBETxZﬁﬂﬁ

are set

out in the follow ng tables.
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0.2 OCT 2006 WO 99/ 04551 PCT/AU98/ 00549 34 D\ ~/] C NOO- aOy 0yO
6. N OO sdodgssf2 O t " ay ~+ b Nd moo a F= wv t PE ‘Awaﬁoosi\ﬁ 41. . N
Ny MMQwYcat as CQ " Eo nUX5~CN~WFo o TJ Ad co
~. ox‘oOOyHL30LNCUOo-@y_CmSva'~W|syRO'~vA‘
P -0 -PifMeddoiggiey P NOON m . yvim. ati"LNv.NL7 TaN .NG
‘Och—L—NTrg_aec = ObyateECCNOOenEc‘~mnbudyuv,E
t o Ad u ., Burhe e prgsept agplication mayginghudeytty upilizgtio o\t Mispopgble camera syddmgsuc as2hofe 3 m
M 0' ~N descritbedtin thgfoll@ng“AL(\ tralidm p39151_9’r\a&ﬂﬂteﬁt speEﬁcaYon@-mgo%ora&Kher@o'}Jﬂﬂss Fofgrentl; 1~ @ Z 2
u vm duCNE-~OI OOC i O UouEc c Ccy Ox y V
m~ 7N CUt mCTchXG We to2aoA a' " 'mCvmdOE" O O
MYy P B Zuskraiian0 0 FitingJdk | CC CmaE mn.c Lpge E I3 > EME O IO M 0 0 m
O aozWw@idwkomil ZW o 0. d ay~ 000QL-rzUOTQYOLNO
Number

PP0895 12-Dec-97 An Image Creation Method and Apparatus (IROI)

PP087C 12-Dec-97 A Device and Method (IR02)

PP0O86Y 12-Dec-97 A Device and Method (IR04)

PP0O887 12-Dee-97 Image Creation Method and Apparatus (IR05)

PP0883 12-Dec-97 An Image Production System (IR06)

PPO884 12-Dec-97 Image Creation Method and Apparatus (IR10)

PPORB6G 12-Dec-97 Image Creation Method and Apparatus (IR12)

PPO871 12-Dec-87 A Device and Method (IR13)

PPQ876 12-Dec-97 An Image Processing Method and Apparatus (IR14)

PP0877 12-Dec-97 A Device and Method (IR16)

PP0O878 12-Dec-97 A Device and Method (IR17)

PPO879 12-Dec-97 A Device and Method (IR18)

PPO8S3 12-Dec-97 A Device and Method (IR19)

PP0O880 12-Dec-97 A Device and Method (IR20)

PPO881 12-Dec-97 A Device and Method (IR21)

DotCard Technologies

Further, the present application may include the utilization of a2 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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V.MM Upor9s M A187u%7 W' [image Processing Method and Apparatus (ART02)

PO7693 15-Jul-97 Image Processing Method and Apparatus (ART03)

POB0O12 15-Jul-97 Image Processing Method and Apparatus (ART05)

PO8017 15-Jul-97 image Processing Method and Apparatus (ARTO06)

PO8014 15-Jul-97 Media Device (ART07)

PO8025 15-Jui-97 Image Processing Method and Apparanes (ARTOS)

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

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

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

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

PO8030 15-Jul-97 Media Device {ART13)

PO8493 11-Aug-97 Image Processing Method and Apparatus (ART14)

PO7997 15-Jul-87 Media Device (ART15)

PO7979 15-3ul-87 Media Device (ART16)

PO8O15 15-Jul-97 Media Device (ART17)

PO7978 15-Jul-97 Media Device (ART18)

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

PO798% 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)

POB016 15-Jul-97 Image Processing Method and Apparatus (ART26)

PO80O24 15-Jul-97 Image Processing Method and Apparatus (ART27)

PO7940 15-Jul-97 Data Processi;mg Method and Apparatus (ART28)

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

P0O8501 11-Aug-97 Image Processing Method and Apparatus (ART30)

POS500 11-Aug-97 Image Processing Method and Apparatus (ART31)

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

POg022 15-Jul-97 Image Processing Method and Apparatus (ART33)"

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

POB029 15-Jul-97 Sensor Creation Method and Apparatus (ART36)

PO7985 15-1ul-97 Data Processing Method and Apparatus (ART37)

P0O8020 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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PO7934 15-Jul-97 Data Processing Method and Apparatus (ART45)

PO7990 15-Jul-97 Data Processing Method and Apparatus (ART46)

P(08499 11-Aug-97 Image Processing Method and Apparatus (ART47)

PO8S02 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 (ART51)

PO7983 15-Jul-97 Data Processing Method and Apparatus (ART52)

PORO26 15-Jul-97 Image Processing Method and Apparatus (ARTS3)

PO8027 15-Jul-97 Image Processing Method and Apparatus (ART54)

PO8028 15-Jui-97 Image Processing Method and Apparatus (ART56)

POO394 23-Sep-97 Image Processing Method and Apparatus (ART57)

P09396 23-Sep-97 Data Processing Method and Apparatus (ARTS8)

PO9367 23-Sep-97 Data Processing Method and Apparatus (ART59)

P(09398 23-Sep-97 Data Processing Method and Apparatus (ART60)

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

PQ9400 23-8ep-97 Data Processing Method and Apparatus (ART62)

PO9401 23-Sep-97 Data Processing Method and Apparatus (ART63)

P0O9%402 23-8ep-97 Data Processing Method and Apparatus (ART64)

P09403 23-Sep-97 Data Processing Method and Apparatus (ART63)

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

PP0%59 16-Dec-97 A Data Processing Method and Apparatus (ART68)

PP1397 19-Jan-98 A Media Device (ART69)
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d emall deflahtid@Oat Seasonable drive voltages, and therefore require a large area for each nozzie. Also, each

o-

o = vVaw
=
cC o

piezoelectric actuator must be connected to its drive circuit on a separate substrate. This is not a significant problem at
thé 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. | '

Tdeally, the inkget 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
difftculty. 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
7 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 stanciard 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 138, 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/AL)
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ocuy \NO%}JS 1303 Planar'fhermoelastxc Bend Actuator Ink Jet

1J04US 1304 Stacked Electrostatic Ink Jet Printer

1J105US 1305 Reverse Spring Lever Ink Jet Printer

1J06US 1J06 Paddle Type Ink Jet Printer

[Jo7UsS o7 Permanent Magnet Electromagnetic Ink Jet Printer

1J08US 1J08 Planar Swing Grill Electromagnetic Ink Jet Printer

1J09US 1309 Pump Action Refiil Ink Jet Printer

H10US 110 Pulsed Magnetic Field Ink Jet Printer

J11USs 1l Two Plate Reverse Firing Electromagnetic Ink Jet Printer

J12US iz Linear Stepper Actuator Ink Jet Printer

J13US 1713 Gear Driven Shutter Ink Jet Printer

1314U8 1314 Tapered Magnetic Pole Electromagnetic Ink Jet Printer

J1suUs 1315 Linear Spring Electromagnetic Griil Ink Jet Printer

1euUs s Lorenz Diaphragm Electromagnetic Ink Jet Printer

31708 17 PTFE Surface Shooting Shuttered Oscillating Pressure ink Jet Printer

H18Us H18 Buckle Grip Oscillating Pressure ink Jet Printer .

[J18Us 1J19 Shutter Based Ink Jet Printer

1J20Us 1J20 - Curling Calyx Thermoelastic Ink Jet Printer

L2IUs 121 Thermal Actuated Ink Jet Printer

1122US 2z Iris Motion Ink Jet Printer

iJ23US 1323 Direct Firing Thermal Bend Actator Ink Jet Printer

1124US 1324 Conductive PTFE Ben Activator Vented Ink Jet Printer

25uUs [J25 Magnetostrictive Ink Jet Printer

[J26US 1126 Shape Memory Alloy Ink Jet Printer

12708 1z7 Buckle Plate Ink Jet Printer

128US 1128 Thermal Elastic Rotary Impeller Ink Jet Printer

L129U8 129 Thermoelastic Bend Actuator Ink Jet Printer

1J30U5 1130 Thermoelastic Bend Actuator Using PTFE and Corrugated Copper Ink Jet Printer

H31us 1131 Bend Actuator Direct Ink Supply Ink Jet Printer

1132U8 1332 A High Young's Modulus Thermoelastic Ink Jet Printer

[J33Us 133 Thermally actuated siotted chamber wall ink jet printer

1J34U8 [134 Ink Jet Printer having a thermat actuator comprising an external coiled spring
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1J42US ' 4z Radial Back-Curiing Thermoelastic Ink Jet

1143138 [J43 Inverted Radial Back—Cur_]'mg Thermoelastic Ink Jet

1J44US 1J44 Surface bend actuator vented ink supply ink jet printer

1J45U8S 1145 Coil Acutuated Magnetic Plate ink Jet Printer

Tables of Drop-on-Demand Inkjets

Eieven important characteristics of the fundamental operation of individual inkjet nozzies have been
identified. These characteristics are largely ortﬁogonal, 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 tabies form the axes of an ¢leven dimensional table of inkjet types.

Actuator mechanism (18 types)

Basic operation mode (7 types) } L -

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) ' oo

Nozzle plate construction (9 types)

Drap 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 resuit in a viable inkjet technology, many
million configurations are viable. It is clearly impractical to elucidate ail of the possible configurations. Instead,
certain inkjet types have been investigated in detail. These are designated 1JO1 to [J45 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 1J0} to 1145 series are also listed in the examples column. In some cases, a
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SUBSTI TUTE SHEET (Rule 26) (RO AU) 0 2 OCT 2006 WD 99/04551 PCT/ AU98/ 00549
- 60 It would be appreciated by a person skilled in the art that numerous
vari ations and/or nodifications may be nmade to the present invention as
shown in the specific enbodiments wi thout departing fromthe spirit or
scope of the invention as broadly deéderibed. The present enbodi nents are,
therefore, to be considered in all respects to be illustrative and not
restrictive. 5 SUBSTI TUTE SHEET (Rule 26) (RO AU) 0 2 OCT 2006 -61 The
clains defmng the invention are as follows : 1. A canmera exchange system
whi ch i ncihgglemadgiiningthe inveptfiorome ag follewsise, di gital canmeras, each camera
including : a supply of print nedia; a printer for printing an i mage onto
sai d prinft nedicamem exciidnge system shickiinahglesa printed i mage from said supply of

print nedia; counter for count] t he nunber of cuttfing operations of
said cutter; ag"frailklﬁ?éﬁlteftﬁ’é? F%?ndlﬁ’éa%@eﬁaﬁéaag‘?f‘m%wmﬁ i ncl udi ng: at

| east one refurbisiipply ottt @8dikor refurbishing used, returned caneras by
repl enishing at |east said supply of print nedia of each of said returned
caneras and by raErenfpgprinting apouagesmto saikprnitirdissi cat i on nmeans of each
canera aut henticagl . : i . . ref urbi shing
station is aut ho?af%dgtgr%g‘ge‘{‘%ﬁelgtg'b?gﬁégr}%?%hq%ﬁlgg%@g@i’lﬁ%%%é%{:prgg@’ 2. The system
of claim 1 in whizdvueke forcamgmg themanbes obtutidngupeesions oPsattiuuttecy, each
canmera costing ap ro%nzat I%{ Y currency units to manufacture, where Y is

l ess than 0.5X 3.8 81%5\?‘8 8PB¥ claim 2 which includes at |east one

col I ection depetysdiefigthar iSRidingan return a used one of the cameras for a

refund; and a plurality of refurbishing stations operated by a manufacturer
for receivi ngatt¢st ongdefyriidhiag sfatiqn forrelibighing usedapfuragkcapsrasdut i on depot ,

each statiphiding a8 sids Lo iRy to
repl eni shéét?h‘e prfg’:ﬁl‘%t roS oFﬁggnguse %:(g%e%ragoitﬁél eng%%ﬂiggle%g%c?%: shed
caner a t eespibing said opuntert thx authentatign meins of eawhdambe apthehtidating avhether or

manuf act Yer: 4 9 1§ e Qéf%rl?)ighri]r?g StEHOR i aul%l‘?olnggd % ettéct r%ﬁglyislﬂlqé })fs said

camera,

2. The system of claim 1 in which each camera retails at a price of X currency, each
camera costing approximately Y currency units to manufacture, where Y is less than
0.5X.

3. The system of claim 2 which includes

at least one collection depot where a user can return a used one of the cameras for
a refund; and

a plurality of refurbishing stations operated by a manufacturer for receiving the
used cameras from said at least one collection depot, each station being able to be
authenticated by said used camera, to replenish the print roll of said used camera to
enable a refurbished camera to be re-sold at X currency units, and the cost to said

manufacturer to refurbish the camera being Z currency units.,




0 2 OCT 2006 -62 4. The systemof claim3 in which the refund is 02 OCT 200§
approximately 0.25X. 5. The systemof claim3 in which Z is approxinmately
0.03X. 6. The systemof claiml in which a selling price of either one of a
new and a refurbished canera by the manufacturer is approximtely 0.5X 7.
The systemof claim1l in which, for a return for refund rate of

approxi mately 90% of the canmeras, a-62etal gross margin as a percentage of
sal es exceeding 75%is achieved. 8. The systemof claiml in which a cost
to the user of each photo processed by the canera is |ess than 0.05X if

t he user 4 et uiThe stenseftlamemavifioh theet¢fundlis appropimmielh8625&f exchangi ng
caneras which includes the steps of: providing a plurality of one-tine, use
digital caneras, each canera including : a supply of print nmedia consuned
by use ofs.t he ThaBRte ofcldm3ih #hidh( ispppakintgel@0.08age onto sai d print

media, a cutter for severing a printed inmage fromsaid supply of print
media, a counter for counting the nunber of cutting operations of said

cutter, deceir})ai?@gﬁren?%mm inUSISEh § KIBEAsideOf Bitndr 8helbPd sheghdd | east by

repl eni shnent rint roll and by Tesetting of the counter to provide

r ef ur bi shefirbished cameradydhe memfesieicristapprgximaiely 8a&h of said returned
caneras, that a refurbishing station at which said canera is refurbished
is authorised to effect refurbishing of said canera. 10. The net hod of

cl ai m 9 vhi ch Theeysudest dsindiein wigicl foraetan foe tefuid siea dpproaimateip@0tchor i sed

refurbishing station inoperative. 0 2 OCT Zggg -63d11. &he net haqd of cl aim
10 whi ch 97489 GRmsEascaioRy) BiRSS BaFein at RRerosniige ohelesrxaredineddup BitEMFYR: t o
determne if the refurbished camera is operative. 12. The nethod of claim?9
whi ch includes selling each canmera at a retail price of approximately X
currency &ini t $he st ofccdaier hincwkieh agosh pihe ksaraf each photewrewhed bhifhiet s t o

manuf act uralene\x(\a'pieslieess t;lﬁ%%})é?ﬁ?%l}é;ﬁg& re%ﬁus%ﬁ%a%ﬁ %,gr&{ﬁl(ﬁmunt for the return

of a used?Carera: Ing ea urned, used canera at a cost to
a refurbisher of Z currency wunits. 13. The nmethod of claim 12 which

i ncl udes refundin n, ampunt of appr xinate&% 0.25X for the return of a
used cameé'a. %ar.ﬂe'%ﬂ@%ﬁ{gﬁ%lnﬁcamegﬁw%i ingludgs;t %ﬁt%sioé appr oxi mat el y 0.03X.
15. The met hogRfigifd ApMtalidy $hiretichd) G&Eé‘&igﬁal SaREhY, ichh daafewd Bickibipg : cameras to
a retailer at a cost of approximately 0.5X currency units.

a supply of print media consurhed by use of the camera,

a printer for printing an image onto said print media,

a cutter for severing a printed image from said supply of print media,

a counter for counting the number of cutting operations of said cutter;

receiving returned, used cameras to be refurbished at least by replenishment of the
print roll and by resetting of the counter to provide refurbished cameras; and

authenticating, via each of said returned cameras, that a refurbishing station at

which said camera is refurbished is authorised to effect refurbishing of said camera.

10.  The method of claim 9 which includes rendering a camera refurbished by an

unauthorised refurbishing station inoperative.
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11.  The method of claim 10 which includes carrying out a test routine after

refurbishing to determine if the refurbished camera is operative.

12.  The method of claim 9 which includes

selling each camera at a retail price of approximately X currency units, each
camera costing approximately Y currency units to manufacture where Y is less than
0.5X%;

refunding an amount for the return of a used camera; and

refurbishing each returned, used camera at a cost to a refurbisher of Z currency

units.

13.  The method of claim 12 which includes refunding an amount of approximately

0.25X for the return of a used camera.
14.  The method of claim 12 in which Z is approximately 0.03X.

15.  The method of claim 12 which includes supplying refurbished cameras to a

retailer at a cost of approximately 0.5X currency units.




