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particular for producing images by means of a portable camera device wherein the stereoscopic image can be
taken at will.

Further, it would be highly convenient if such a camera picture image production system was able to create
automatic customised postcards which, on a first surface contained the image captured by the camera device and, on
a second surface, contains pre-paid postage marks and address details.

Recently, it has become more and more popular in respect of photographic reproduction techniques to

produce longer and longer "panoramic” views of a image. These images can be produced on photographic paper or
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Further, the creation of stereoscopic views, with a first image being presented to the left eye and second
image being presented to the right eye, thereby creating an illusion of a three dimensional surface is well known.
However, previous systems have required complex preparation and high fidelity images have generally not been
possible. Further, the general choice of images has been limited with the images normally only being specially
prepared images.

There is a general need for being able to produce high fidelity stereoscopic images on demand and in
particular for producing images by means of a portable camera device wherein the stereoscopic image can be
taken at will.

Further, it would be highly convenient if such a camera picture image production system was able to create
automatic customised postcards which, on a first surface contained the image captured by the camera device and, on
a second surface, contains pre-paid postage marks and address details.

Recently, it has become more and more popular in respect of photographic reproduction techniques to

produce longer and longer "panoramic” views of a image. These images can be produced on photographic paper or
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It would be further advantageous to provide for the effective interconnection of the sub components of a
camera system.

Further, as it is proposed utilising such a re-capping mechanism in a disposable handheld camera system, it
will be desirable to provide for an extremely inexpensive form of re-capping mechanism that can be utilised in an
inexpensive form of disposable camera.

It would be further desirable to provide for a simplified form of automated picture counting in a disposable
camera system.

Unfortunately, such a system is likely to only be constructed at a substantial cost and it would be desirable to

provide for a more inexpensive form of instant camera system which maintains a substantial number of the quality
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CONPr i Si prihting the sensed image on the print media. The portable power supply can comprises at least one battery and

preferably comprises two standard batteries placed end to end. The batteries can be AA type batteries.

In accordance with a further aspect of the present invention, there is provided a print head ink supply unit for
supplying a pagewidth print head for the ejection of ink by the print head having a first surface having a plurality of
holes for the supply on ink to a series of ejection nozzles, the print head supply unit comprising a plurality of lang
columnar chambers for storing an ink supply, one for each output color, the chambers running substantially the length
of the printhead adjacent the first surface thereof; and a series of tapered separators separating the chambers from one
another, the tapered separators being tapered into an end strip running along the first surface along substantially the
length of the printhead.

The unit can further include a series of regularly spaced structural support members for supporting the
tapered separators in a predetermined relationship to one another. The tapered separators can be formed in a single
gjection molded unit with a wall of the unit abutting the printhead. The tapered separators taper to substantiaily abut a
slot in the wall of the unit, the slot being adapted for the insertion of the print head. The unit can be constructed from
two plastic injection moulded portions welded together.

The long columnar chambers can be filled with a sponge like material to aid usage. Preferably, the print head

outputs at least three separate colors for the provision of full color output images.
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Wi th the agh 18 sohtathethstehr seifis dgdhErediihg ag@ihk theprimthdali ik subpH carfiifesequent |y, the
adhesive tape portion 117 and plug 121 are attached and the printhead
tested for operation capabil it SeBSTIBIIESSHEEERYI26) RAWNNK supply cartridge
42 can be readily renoved for refilling by neans of renoving the ink supply
cartridge, performng a washing cycle, and then utilising the holes for the
insertion of a ref| II syrl nge f| IIed W|th ink for ref| I i ng the |nk chanber
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Alternatively, the ICP can readily be divided into two chips: one for the
CMOS imagi ng array, and the other for the remaining circuitry. The cost of
this two ution should not be significantly differ e
single chwsh%@% as the extra cost of packagi ng and bond- ggﬁi’%@@% -
somewhat cancell ed by the reduced total, wafer area requiring the color
filter fabrication steps. The ICP preferably contains the follow ng
functions: POFREDS BEn that the pesfemed erbpdimepppravides iy o Fimplp ANdJRFXISRLHS ZlcanopiTe 620Ring &
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Further a SpeCI 1 C 1 er ementation Simla e present
applic 2693 19 Proyidejful eqleySRigiuTe PriPYe igneathe pEpt sSupplENAIIR!2 Astufiey ghree ink supply reservoirs being a

cyan reservoir 104, a magenta reservoir 105 and a yellow reservoir 106. Each of these reservoirs is required to store

ink and includes a corresponding sponge type material 107 - 109 which assists in stabilising ink within the
corresponding ink channel and therefore preventing the ink from sloshing back and forth when the printhead is
utilised in a handheld camera system. The reservoirs 104, 105, 106 are formed through the mating of first exterior
plastic piece 110 mating with a second base piece) 111.

At a first end of the base piece 11 includes a series of air inlet 113 - 115. The air inlet leads to a
corresponding winding channel which is hydrophobically treated so as to act as an ink repellent and therefore repel
any ink that may flow along the air inlet channel. The air inlet channel further takes a convoluted path further
assisting in resisting any ink flow out of the chambers 104 - 106. An adhesive tape portion 117 is provided for sealing
the channels within end portion 118.

At the top end, there is included a series of refill holes for refilling corresponding ink supply chambers 104,
105, 106. A plug 121 1s 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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Pi xel 1 mage Sensors Fabricated Using a 1.8V) 0.25 ~, m CMOS Technol ogy",

| EDM 1996, page 915 The imaging array uses a 4 transistor active pixel
desi gn of“?og‘} ﬂard configuration. To mnimze chip area Q%&F@gﬁ%ore
cost, the inmage sensor pixels should be as small as feasi the
t echnol ogy available. Wth a four trangjstor cell, the typical pixel size
scales as 20 tines the lithographic feature size. This allows a mninmm
pi xel aPnsersd imhoinhgfilbholes Biing ink reseryoiss fillgd sl iak with fhe ainining Sptob b piequigis! 13 -
subst ant isalsubseqabty,ehet aieesichi tipfe rpaﬂctnl 10 andi pidgt12 Dére haéhed &dShe phifithdadte@ddF6r operation
g:j;/faptag%%%ﬂl%lfslt %ul{s‘equentl)b ﬂlkl ﬁug? ga%ﬁ(% %& C&n&él‘@@%ﬂ% rlemovna %l’ rlp%él[;' megl ?f remoHIngEhg ase,
t he photnbsipple cwﬂgetmrfgpeep Wishing eygle, 2n<8hq@ tiljsin@ the hqbamfor Tk @sepwoptﬁspﬂlieyravaﬂﬁlbé a
phot ogat, Q) inP PR RRAMQRINBE Befort ARG mﬁ%@tylcmdgay loG@amel other sensor.

The four transistors are packed as an ' 6‘2‘ rat her than a rectac%ul ar
region, to altejs B¥tniieHe dsreishoyrmy em@'eﬂﬂxeﬁt et Iepage Lapure ¥ Perewsing iR ICP)
reducesqg he transi stor packing density slightly, increasing pixel size.
However t]he acdvantq%% in ﬁ |4§i vgdthetdlffractlon limt is greater than
the smal'Te EHage @R wsd r°°e§é[1§| BRIt Y The transistors also have a gate

| engt h whihe blequeni¢ @nglenrahtly lofi the tcmramnm theusxedption df e mintosekeipt Elhebipl 48gy 2 hithiese
have be I | sk h of
0 36 mi ?ﬁb lafdg R@:@rﬁs thgﬁxgngﬁ}cgpdré g\ﬂ;éeé@sehﬁr&g&nlél sélj'[ nal&g{}@és‘?é{?_%l%ﬁe gxro&m AU) VO
99| 04551‘0’%#9&99‘89 'OB@H@“"S.LC&?‘WHH%“P@FWSMW‘FH ng by ITB.kI ng the variations in

gate length rrmh@&emnaedtsawrduedszmrﬁmmgtal on of the total gate length. The

extra gat ackin e transistors
e s ol MR AT RS P B S g Prasmrariey o AR S
woul d béutriedpriinaed by 0CMP8 ettiangjxel Ensopaek RHgso skulied ielimitddyes the sefidor pirals dppreach then

al | oned f fgi{mgnq‘gmtranm stors. The total area for each pixel is 16 png)
resulting froma pixel size of 4 lrmx 4 Itm Wth a resolution of 1,500 x
1, 000, the aﬂ‘be'aICBf‘*st'w@d?S R ISnlgsia r@YOSL trpey snsgr, BBGMp Adxanaloeoeiguity: iy vest sl
rm1 . Th @mfinf Wm@ﬁorﬁom{epﬁonlvﬁlﬁg@mm Rals® PrefeRBly Glalufed 36T fRstdcBont BMnsPFeRERS S
required in two major ways' - The CMOS fabrication process should be

opti mi z&¥E i ni mi ze dark current - Color filters are required. These can
be fabri cat edltersatively, tiy Bl cpiverlibshe diyided inte twocthips: prede she OMESUithdging grrdyand the atblaled

process t i I i S,
i co. dd b abing bt 6 oFlh BoSRR LIRS podd Vot BN o gRRHRARIL Syl R

si gnal pPfd fracogt afgpesyeing@m bopspad prey is wmewhatrrncellsd bty relyerd tai W%fPréWS@ﬁl‘éfé‘lg
The ASPSheab fiikitatkib@orsstegnal , provide a dark current reference, sanple and
hol d the_ sjgnal, and su the fixed pattern noise (FPN). There are 375
anal og ?Q] Eggﬁfefegf"yﬁ?i‘fﬂ}‘éggéﬁ BHEUBhe for each four colums of the sensor
array. These may be delta-signma or successive approximation type ADC s. A
row of | ow colum A —or-e Hsee—t-e—egueeqt he conversion speed required,
and t he anpunt of a1a'll og "si gnal degradation incurred before the signal is
converted to digita lfﬁhgwlxallmeshsiom nat es |t he hot spot (affecting | ocal

dark current) and the= dgls hAIWI—eﬂ—nﬁise that would occur if a single
hi gh speed ADC was 33 Eac also has |two four bit DAC s which trim
the of fset and scal =1lnﬁgciemcplw@eeodﬁ!§|rther reduce FPN vari ati ons between
colums. These DAC :lrﬂgggsehsgﬂ.bwwc(ﬁg by—datg stored in flash menory during
chip testing. The c@lumm select logic 204 jls a 1: 1500 decoder whi ch enabl es
t he appropriate di gij atlossip Pisital Genverpien (APE: Jont o t he out put bus. As each ADC
is shared by four cOCIUHSADE rgnifli cant two bits of the row sel ect
control 4 input anallaog multiplexors A rowldecoder 207 is a |: 1000 decoder
whi ch enables the a NB&’FPP%Efee row of the adtive pixel sensor array. This
sel ects which of thdq of DRAM O imagijng array i s connected to anal og
signal processors. As—the rows are always gccessed in sequence) the row

sel ect |ogic can be|RPMARKESE O a shift |register. An auto exposure
system 208 adj ust s tToeiofimépdlssace vol t age of] t he ADC 205 in response to the
maxi mumintensity s¢nsed—durihg—the—previods frane period. Data fromthe
green pixels is pas<é:a“"t°'l‘ﬁ"ough a digital pdak detector. The peak val ue of
the i mage franme perijadiob&lilore capture (the reference frane) is provided to
a digital to anal ogye +-eLCDACG-—whi-eHd generates the gl obal reference
vol tage for the col L\Irr{ﬁhgfﬁﬁ's?f."ﬂ?ﬁg peak detector is reset at the begi nning of
the reference frane. The m ni num and nmaxi num val ues of the three RG@ col or
conponents are al so col | ect eSUBSTITUTEISHEET Rule26)t(ROAU)




The second | argest section of the chip is consunmed by a DRAM 210 used to
hol d t he image To store the 1,500 x 1,000 image fromthe sensor w thout
conpr essi ¢y E s Moyt es of DRAM 210 are required. This eq"i’lslﬁ Moits, or
slightly Iess than 5% of a 256 Miit DRAM The DRAM t echnol 375{/‘ Wfd. i s of
the 256 Miit generation inplenented using 0.18um CMOS. Using a standard 8F
cell, the area taken_by the menory arral"is 3.11 mm-. Wen row decoders,
col urm sensors, redifiveiemy, and ot her fact drs are taken into account, the
DRAM requires ar oum?i,?ghmg]ﬁom BSTHTUTESHEHT (Rule 26) (RA AU) VO
99/ 04551 PCT/ AU98/ 00549 -t5Thr's DRAM 210 can be nostly elimnated if anal og
storage of the inag¢Pgntyedintedfaea be accuratdly maintained in the CMOS

i magi ng array for thgp T to print the photo. However,
digital storage of fthe inmage is preferabhlelas it is maintained wthout
degradation, is i ns¢REBRMPEIM o noi se, and 4l | ows copies of the photo to be
printed considerabl yFladm@moryA DRAV addr ess |generator 211 provides the wite
and read addresses to-the DRAM 210 Under gornal operation, the wite
address is deterni ngd”H§PREAY der of the data read fromthe CMOS i mage
sensor 201. This W [[Traki¢pheratd o€ a sinpl g raster format. However) the
data can be read fr@ﬁs&nsgr_z.m_i_n_aw order, if matching wite
addresses to the DRAMOSFEVGENY¥E @Y. The rdad order from the DRAM 210 wil |
normal Iy sinply mat ¢iClochrLLr eqw rements of g color interpolator and the
print head. As the ¢ypf; fagentas and—yeH-dw rows of the print head are
necessarily offset B 5 Fal W prxels to all ow space for nozzle actuators, the
colors are not read ﬂpsomcmhe DRAM si nul t angously. However, there is plenty
of time to read all [gfthe—data—tromthe—BRAM nany times during the
printing process. This capability is used tlo elimnate the need for FIFGCs
in the print head iitﬁe'rdfpa@e, t hereby saving chip area. Al three R& imge
conmponents can be r ime color data is required. This
allows a col or space converter to provide a nore sophisticated conversion

t han a si npl &hf CrigéARARGEagoscERIYREMNKlesh giemery, PARlsbintetfge, ATA@ intettwpardiADENS: @nal
filteri ngnddf subfiid écrdagenedab & iMénkiddQditun & ! ead
fromthe DRAMbgrray Th address gé“ﬂéfgﬂaﬁd‘ﬂ‘gf‘iégg‘fp?gﬁ%% ® aqﬁlﬁwa&zwgen%{‘“rects
in cert aPHIRBEYT BOSHA wReREEY Bor exanpl e, passport photos are generated by
a mani pul at i diig. 0f ilkveter £ agbuadihekPes. (Tae tctmsDRMA,ma&ldSb@ the iFRGHR af'rﬁ)afﬂlnﬂhlch
effects genl $p reduced

kal ei dos{?}({)m{ﬁ%eaeéfughgg({;ﬁ%éﬁthﬂ ?gbgm L8 By DER ‘EET"&??#@"VF Risel dgsigg with a
addr ess ggsoytiontof bSOORANP0. Vi areay ean be @tddhd egfsthgementatl«b ronfigutatiora yithyeo greqplpizeie ndeed
w th subsd @at, hr@'onmmﬂlxa)fd dadh p‘ixt*.l gﬁiui’ GhdrSars6 x bdb'pkxtel érd%s% &Dﬁ)aéﬁg%ﬂgﬁrd chi p,

the chip ar eal_shr e@ ed for ée e address gener at or mal |, as I't consists

onl'y of addr €98 E%aNeErdt Gnrido! imagerensing andfOR | "“6$° SF'E'H%IBW‘%B! qan befoung jngihe

lr)r} et pol adaiber21947 OMWEIEES Trahectionto I‘Eleetamﬂ)}vxfb]?hﬁd? mrpa@iéularr Qfdges 268¥ td}f9683 nsuneaﬂda
ue pixg - consists of thre

associ at g%fﬁicll ﬁ@‘“?@‘ Bﬁlﬁa‘? Zhat A'sé:llosd(ré])sm KPEsegt e tﬁ%FdECI‘(Sf‘{)‘P ag?ge"'éﬁl) CMOSJ‘C Yo

red and Ritetieygesionsern Eapricate Usig ai 18] G29aimt EMOA Jechioiags!’, BHDIM 1936, bage #lie  out put

connections Opye Hﬁgn@&iﬂ?ﬁésaﬁraﬁﬁ%\/%l%%xe?d]e é d §ftm %MLQE%LM%& ?‘?{%J;lg{ %%M%Qr

filter whi pl1es smal | convol ution ern

¢
and bl ué™pl Sfﬁta 'g °g5h e H’éagf ??&‘Q’ep'xe*Fﬁ*é’“'édﬁﬂ‘de‘ﬂHS&%ﬂ%‘F‘ﬁ’él’e tpchpolaghevaifgble e Witing @me is
di f f er entandistonoallf theexypicaf pistelseze Kcales a8 DEinkk the 1iRbeAPRS featd@s sigh! BRIMINAS nlidh &L piRP arbPNY

oo PSR PRTR e o A o e R ol e .

i nt er pol 2P dvantagepugtobive 8 equarpprosiieremaxbmizeahe reargii over thentifscpien lididiith horizbal and

conpens afeicdl Gifectod€ inl tiIBAE:, thSHbHED LA e spMeG B 3G S, s‘M lI‘E'f.gphg‘os(r% Lh 88t plhc())tggate
pinned photodiode, charge modulation device, or other sensor.

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

The transistors also have a gate length which is longer than the minimum for the process technology. These

have been increased from a drawn length of 0.18 micron to a drawn length of 0.36 micron. This is to improve the
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- To adjust the imge sharpness to match average consuner preferences,
which are typically for the image to be slightly sharper than reality. As

t he singl nmera ~s intended as a consumer product,

pr of essi ona(r%g@ogr aphi c products, the processing can mat gﬂ"{lﬁg’o%

popul ar settings, rather than the nost accurate. To suppress the shar peni ng
of hi gh frequency (individual pixel) ndfse. The function is simlar to the
unshar pansistetmatchinglpyeapking Wt REAPIHsTERte SREHETEPreseR) ik amaplenpropgiyn Af fhe totah\eme Boatin4551
-16 To anti akiedfial g @RptY\edRe G shabd PalHE BheRORA De nABRSSust HBE biedhs: aﬁrnﬁmadnl

conblnedlntoasmle convql uti,on trix rate is | ow

than 1 Fpihedsehngiepy- & EEBPPH?”‘E“H@ W pgyld ‘ifﬁ‘B‘é’Fd ereﬁ‘ii‘ﬁ‘flfgp?f“?@% ?'@&’6‘?'*8&5 PE}% ha he

t hr ee ceotentlioebdimsd mndisers56 m | lion multiplies per second. This can be
provided by & i m¥ wtcoef L eient &M .an | so
required. A 216?!3{,]% ?e_fjn%fgé %‘oaﬁgé'ﬁes}e{ h’xg %ng f(egfrslée gf“fmfc;‘r”q%:o engaﬁ'%n&and
col or spattx WM hermsh eftheimasins trtie L O i dtem k 2000 PRt MEat i on, V\/m ch is applied

to every piXehe pRbentda EdicRMRige séBor'bh fhblchip MEERRIRIpRBess Maﬁedqm“%aﬁma&@ctl on
shoul d match t he npst %‘ﬂ ul ar tin rat her than the nobst accurate. A

col or conpendBGMe fakricgtigt Rrocgs Shf’ﬂébecoaﬂﬁ‘?edN_'U“‘b’r‘zf)%“b‘égc“&orrpensat ion for the
i ghting of thier fﬁ]*aﬁta& reqllfied. Vie€tcairey fabrichtyd Bing ﬂmtpﬁgﬁsaﬁlh& lyimides restiigi inah | y

| TRr OVeQady pBeedl c".ﬁ?;ex, 784 Bk SRTBENRANCO RoaHd Cg%é Q4EREOAZI o' r”ga{ga fige the
tabl e (@rdbekes212 is provided for each col or conmponent. These are thr ee

separ at e 256mr&r§%bdsana15ges%ul pro®8ord (AsP)3bs, Bfe 18 kack 8nebilifins of M sefsbi/TRe ASFS

used as part of the color correction process. They are also used for col or
speci al *Bpiffepe §§“a'sEI8‘Hd°é§ar§ f‘ﬁ'i?‘i‘ié%et"?“&eafal“?le &y hé‘ét"@d'g“*\}ua'l‘dcf“??bﬂ“&" fixg agtqr woise A
col or spe®. conversion system of the coI or ALU converts fromthe RGB col or
zlpﬁgleegz tcgﬁ\}-lérgﬁg%ﬁ ana?og{o f;g(?al Eonvert TS 06hc%ne %f ea{%ﬁfa ur rHa{]tge sLe) o nt er Thes? lﬂay be

si npl e cldRwEMms oD prceRssivg moxwmneme Mpfheam oy of flovh ediymncAPGs %spaasfés) reguqe] the

per f ect chgsn&pﬁgetd &ult‘egran@m: Qm&uhleof dello%rmgfla'l hégﬁﬁa?norpfnc&rpc?be'fomg@s@1§1n§%veﬂ@tﬂg the

ink dyes. At the other extrene is a tri-linear interpolation of a sanpled

t hree didieel<This Alsg elimngtes thediorsnqt (affertinedocah dark pyrient) and he subsirate equplestojse, gt Wouldecel any
non- | i nepdsingly high speddfATET @8 GE Bath ADC 1R hasa@b L b&pnmwhﬁu@rmnae&&ahﬁrﬁwléome
usual |y essary.to talin good col or ace _convers

engi ne” (A0 R folet B VB8 i Ak BRED BB edteP Recto Bt PP of
hal f t oneldringrkip fegting.out put is very small, a sinpler systemcan be used. A

si npl e mat ri iy Rl 642085V 46 &&%Mh?cmna&@ssth@ Jp&opr&@hémr Gipat 6:‘%}% ABdie
mul tiplies and six additions per contone pixel wever, sSince the contone

pi xel e theguipthpys( Apweh AR Shifew fis epdsery therleag élg'a?fé'rt 1970 b5 the 2y select poatro] 4
si ngl e Mkpui dnfldd reiltipRReds. adder . The mul tiplier and adder are used in a color

ALU which is S h Qﬁggder J7 Pﬁ')o& & co% er w%lcggﬁglos?tkel a}%groprla tq Ty c? ﬁ\é actwgrlxe?seasor array.

hal ft oni ng can hsa I'sper ere
st ochastThés sci@tsmlnct eftthedi0ftrews of die Ilmag)ﬁg lareely fist comecteyipie arialeg FREDM piobGsarss Apltl@vwded for

storing i %méesssﬁhLeq@ea&ftﬁérw&re&rfagm%n%mfe&emlgasﬁlﬂ%@g.ssa 32 x 32 is adequate
to ensure he ce repeat cycle is not visible. e three colors -

cyan, magent &\" [ GRPBIY HiFm 204 adjusks| the reference vligee i ths PRGOS dfriponselp [the maginWRs ur e
m_a>c<|i mim imammsdsédi mglru@ pebious haxtl)d ﬁa-koddmaa‘mmﬂm gseernfs,msm' pm@i thrmgldmgnalgaeakm&e&dae

m d-ton C ul.ts rom e

whi | e s?ﬁ‘ﬁ IpeaL %]“" gﬁ‘é past Fa’?““’FEfi{ﬂdg’ufg PRy yuﬁ'?é”é”‘i“&" %“‘I%By?@"'g"g? a J"g“a' B nalogh ogtie”

converter(DAC), which generates the global reference voltage for the column ADCs. The peak detector is reset at the

beginning of the reference frame. The minimum and maximum values of the three RGB color components are also
collected for color correction.

The second largest section of the chip is consumed by a DRAM 210 used to hold the image. To store the
1,500 x 1,000 image from the sensor without compression, 1.5 Mbytes of DRAM 210 are required. This equals 12
Mbits, or slightly less than 5% of a 256 Mbit DRAM. The DRAM technology assumed is of the 256 Mbit generation
implemented using 0.18pm CMOS.

Using a standard 8F cell, the area taken by the memory array is 3.11 mm? When row decoders, column

sensors, redundancy, and other factors are taken into account, the DRAM requires around 4 mm?,
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the one ROMis shared by the halftoning units for each of the three colors.

The digital hatftoning used is dispersed dot ordered dither with stochastic

optim zedyd §aksmet ri x. While dithering does not produce %?/Adm&‘sMU' te as
“sharp' as error diffusion, it does produce a nore accur atP

fewer artifacts. The image sharpening pgoduced by error di ffu5| on |s

artificial, and | ess controllable and accur at e t han "~ unsharp nask’

filtering perhigPRdM 2]¢rcar pranasty stiminaeddipraloeitoragid the irpage fignplistn be aseyptely majpfaiped

]-} 600ddm th&CMO@Q\QgﬁIQh&ay FoP bl bufoSsedoiis a-xqwaa loqanﬁt ttqqmdm wwwk\emglussto?@e atmhige is
orned st stic dit t onin

digital pﬁ% F PLESH ‘ﬁ&’a'ﬂ‘ﬂ'l"?d “Q@E ff’éra??aon gmser?'sp 'Vé%cnglrsr‘fja?da on C%[Pq[s te%pmetﬂeo c8“ "She
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used. However presently popular ink Jet printing technol ogies are unlikely
to be suitable. The nost signiftcant problemw th thermal inkJet is power
consunption. This is approximately 100 tunes that required for high speed,
and stens fromthe energy-inefficient neans of drop ejection. This involves
the rapid boiling of water to produce a vapor bubble which expels the ink.
Water has a very high heat capacity, and nust be superheated in thermal
i nkj et applications. This leads to an efficiency of around 0.02% from
electricity input to drop nomentum (and i ncreased surface area) out. The
nost significant problemw th piezoelectric inkjet is size and cost.
Pi ezoel ectric crystals have a very small deflection at reasonable drive
vol tages, and therefore require a large area for each nozzle. Also, each
pi ezoel ectric actuator nmust be connected to its drive circuit on a separate
substrate. This ~s not a significant problemat the current imt of around
300 nozzl es per print head, but is a major inpedinent to the fabrication of
pagewi de print heads with 19,200 nozzles. ldeally, the inkjet technol ogies
used neet the stringent requirenents of in-canera digital color printing
and other high quality, high speed) |low cost printing applications. To neet
the requirenents of digital photography, new inkjet technol ogi es have been
created. The target features include: |ow power (less than 10 Watts) high
resolution capability (1,600 dpi or nore) photographic quality output |ow
manuf acturing cost small size (pagewi dth tinmes m ninum cross section) high
speed {< 2 seconds per page). Al of these features can be net or exceeded
by the inkjet systens described belowwith differing | evels of
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—rn GN Oa 5 Permanent An el ectromagnet directly attracts alLow power
consunpti onConpl ex fabricationlJO7, 1J | Omagnet el ectro-permanent nagnet,
di spl aci ngyd bdsps88ydMaNY i nk types can be usedPermanent magnetic material
suchmagnet | ccausi ng drop ej ection. Rare earthFast operati &TdAHBEWEMT um

| ron Boronmagnets with a field strength ground 1Hi gh effici ency(NdFeB)
required-Iesla can he nsed Fxanples aré: Fasy extension from singl eHi gh
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power corrsorptT ||CU||pi ex—fabrrcatront36r—+365;
| JI Cel ectro-nmagneticsoft magnetic core or yoke fabricatedMany ink types can
be usedvaterials not usually present inald 12, 1J 14) 1J 15) IJ 17froma

ure
in aLow

T LU0,

ferrous

iron alloys such as CoN FeH gh efficiencyCoN Fe,
t heEasy extension from singl eH gh | ocal

CoFe, or

pagew dt

mat eri al
Ni Fe al

hCopper

aprint headsfor

such asFast operati onCMOS fab such as Ni Fe, el ectropl at ed

| ays.

Typi cal |y,
currents requiredsoft magnetic materi al

is

or CoFe are requir

in two parts,nozzles to

ed( 17,

nmetal i zati on shoul d be usedwhich are normally held apart by
| ong el ectrom grationspring. Wien the solenoid is

actuated)lifetine and low resistivitythe two parts attract, displacing the
i nk. El ectroplating is requiredH gh saturation flux density isrequired
(2.0-2.1 T is achievablewnth CoNiFe [ 1 ])MagneticThe Lorenz force acting
on a currentLow power consunptionForce acts as a twi sting notionlJO6, |J
11, 1113, 1J 16Lorenz forcec~'~g wue in a nmagnetic field isMany ink types
can be usedTypically, only a quarter of theutilized. Fast operationsol enoid
| ength provides force inThis allows the magnetic field to beH gh
efficiencya useful directionsupplied externally to the print head, forEasy
extensi on from singl eHi gh local currents requiredexanple with rare earth
per manent nozzl es to pagew dt hCopper netalization should be
usedmagnet s. print headsfor |long electromgrationlifetinme and | ow
resistivityOnly the current carrying wire need bePignented inks are
usual | yfabricated on the print-head, sinplifyinginfeasiblenmaterials
requirenents. wO~0 ~0 6 pun .r bnaonoOO0a-~o H rnHc NOa S
Magnet o-strictionThe actuator uses the giantMany ink types can be usedForce
acts as a tw sting notionFi schenbeck, USP 4,032, 929magnetostrictive effect
of materials suchFast operationUnusual materials such as Terfenol -1J25as
Terfenol -D (an all oy of terbiun) Easy extension from singleD are

requi reddysprosi um and iron devel oped at thenozzles to pagew dt hH gh | ocal
currents requi redNaval Ordnance Laboratory, hence Ter-print headsCopper
netalization should be usedFe-NOL). For best efficiency, theH gh force is
avai |l abl efor tong el ectromi grati onactuator should be pre-stressed
tolifetinme and | ow resistivityapprox. 8 MPa.Pre-stressing may be

requi redSurface tensionlnk under positive pressure is held in aLow power
consunpti onRequi res suppl enentary force toSilverbrook) EP 0771 658

A2r eductionnozzl e by surface tension. The surfaceSi npl e constructioneffect
drop separationand rel ated patenttension of the ink is reduced bel ow t heNo
unusual material sRequires special ink surfactantsapplicationsbubble
threshol d, causing the ink torequired in fabricationSpeed may be |imted by
surfactantegress fromthe nozzle. H gh efficiencyproperti esEasy extension
from singl enozzl es to pagew dt hprint headsVi scosityThe ink viscosity is

| ocal |y reduced toSunpl e constructi onRequires supplenmentary force
toSi | verbrook) EP 0771 658 A2reductionsel ect which drops are to be ejected.
ANo unusual material seffect drop separati onand rel ated patentviscosity
reduction can be achievedrequired in fabricati onRequires special ink

vi scosi tyapplicationselectrothermally with nost inks, butEasy extension
from singl epropertiesspecial inks can be engineered for anoules to

pagew dt hHi gh speed is difficult to achievel 00: | viscosity reduction. print
headsRequi res oscillating ink pressureA high tenperature
difference(typically 80 degrees) is requiredAcousti cCAn acoustic wave is
gener ated andCan operate w t hSURSTACOESHEET (Rule2e) @OrAtli t ry1993 Hadi m ogl u et
al , EUPfocussed upon the drop ejection region.nozzle plateConpl ex
fabrication550, 192Low ef Fci ency1993 Elrod et al, EUP 572, 220Poor control of
drop positionPoor control of drop volune wO~0 ~o 0 aw.. bnHYC-~0 ao
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hi gh coefficient of Hgh force can be generatedRequires speci al

mat eri al slyd4 ,945)_4 rt hermal expansion (such as PTFE) isVery |ow

power devel opnent {TEHl gh CTEt her noel asti cdoped with conduct i Hg/atH¥ces

t oconsunpti onconducti ve pol yner)actuat ogi ncrease its conductivity to about
3Many i% égﬁ 5 can be usedRequires a PTFE deposition process, orders of
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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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PO7980 15-Jul-97 Image Processmg 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-Jut-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-Jui-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-Jut-97 Sensor Creation Method and Apparatus (ART36)

PO7985 15-Jul-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)

P0O9395 23-Sep-97 Data Processing Method and Apparatus (ART4)
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into a motion with longer travel and j,
lower force. The lever can also reverse

A lever and fulcrum is used to transform
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The actuator is connected to a rotary
impeller. A small angular deflection of

the actuator results in a rotation of the
impeller vanes, which push the ink

against stationary vanes and out of the

nozzle.
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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
arefund; 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 consumables 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.
4, The system of claim 3 in which the refund is approximately 0.25X.
3. The system of claim3 in which Z is approximately 0.03X.

6. The system of claim 1 in which a selling price of either one of a new and a

refurbished camera by the manufacturer is approximately 0.5X.



IR255G 62

7. The system of claim 1 in which, for a return for refund rate of approximately 90%

of the cameras, a total gross margin as a percentage of sales exceeding 75% is achieved.

8. The system of claim 1 in which a cost to the user of each photo processed by the

camera is less than 0.05X if the user returns a used camera for refund.

9. A method of exchanging cameras which includes the steps of:

providing a plurality of one-time, use digital cameras, each camera containing
consumables which are consumed by use of the camera;

receiving returned, used cameras to be refurbished by replenishment of the
consumables 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.

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.
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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.



