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obt ai nedtviedrowprigihe teipg Bersy ahlg teeprasies @ rwer!ablppqrm dgck s;gnplythe Brittiobeing prajrirfiosdl toeen  LED
|'i ght 5m;5u551énlall Wg@ﬁgéﬁgfor stofi \@1@%; tﬂel§;§(1§st|§|£nf@'|m§\§} tcﬂh&)ﬁln@%ar& ba%el’h%ﬁ&l’ngé{shg

finder in addition to a e capture/lensing system9

syst em ‘f’e PO ERe Poming '%eefaﬁtﬁ%iha a%‘ih‘i”r?f’ér" s ’“Eﬁ%fﬁ‘ﬁﬁ’c‘ﬁﬁphti%”ca‘lotd@?mww gUrert he
caner a syisg @amdercalassrescdliog thatig méns sdasps provute al @R outpBiueta@hg SJedd wilin b S
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correspondi ely. rotatable. As shown in
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aspheri cal > ‘éﬁﬂ°55b°e PIOAPEPerSRCIBE ‘Tetﬂeﬁ’pﬁ'lgiEE"“a‘(‘%ﬂf@e Eﬁf”eQZ“@EF’C'EOOG VO
99/ 04551 PcmgAmsahﬂa@ﬁld@d petspectivg hf tha xaau;(pb;ucgmdga)ofmspra‘erea efftfodkdded for inmaging

cavi 1y 53 andt & FRORE BavRetrest) esdr Bo A b B AL phlreh G i fing
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SUBSTITUTE SHEET (RULE 26) (Rro/Au)




provided for re-plugging ink holes after refilling. A series of @& SEP 2006
prongs eg. 55-57 are further provided for guiding the flexible PCB strip
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col our i YOI IS 06 sup ink to different portions
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128 def |C¢Pe@g9ﬂ@emeptmruftmd carriage of the ink to the front surface. The ink
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i nterval, e rinthead_su uni t. The bl ock
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for the76¢alnewm$ealfwhusanat9m#d the back surface thereof. The printhead supply
unit is pref Ql2ldnd. 0608, § 10) [ n .on no nd t he
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t he ink |nk reservoirs fill th in th the air
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por t i on Inthg quesedntpotitipn 3 2ibstemree speitg wEhed 8%aetho trdaitienply Hetdr @@ cblabt@id &dl FQBainst the

oper at i gJ}facgbam@m;ubglt‘eﬁﬂ Subsequent ly, the ink supply cartridge 42 can be
readily removed for refil % by means of renoving the ink supply
cartridge, Wf”dt‘h‘ii‘ﬁ‘&dé? ‘\Rﬁ%i ﬁ@f‘“@?@l“@‘ ungh ghe inpretion oft Haber, dfienglenbld eoiliS lissstivitet  t he

i nserti 6nasaf cadse e bt 18 t(SMdNe ﬂ@ﬂt th bd zld_@d:nt tWhb thd'pmé 73 theraﬁﬂ( J78' xL ﬁeﬂﬂ; atlrQPen!i @5&; ’r7]6| ng

chanberr‘_ﬁleetg inth &k Wr th gbt he | égg cartridge 42 to a camera

nowto Fi g, 15 ?ﬂ e SREh di™ F‘F%‘Tré“rfe&‘yl?tﬁ“ OF Smrdatipnyisyyks ‘E%ﬁ‘}telﬁ‘taem“and
Process ikwger@rrept cfrj @)gmﬂdaatly 433 ghaik chaxa@aptrtmze samhuamgeeesma@prmgpmégaper is
provi desyilids i C

except i %n of édbgthe t:dl?tlﬁlﬁ?le&grgsltrp@ o@FxE lé[}%n% 9%%& Aﬁi%nmum étnph43 ?FE Sa imﬂ feé’&?"ﬂts‘e*ﬁ to
system °ft “t‘?dﬁf)?fﬁ@s'e RS 't'%?g'en % r%‘i’we"ﬂa,rwl compnt lé)mdlpfg@ff ah SO\ 88 Fepim, the

di gi t al ainBgehi (He elestowiertehl is LEAMVEstirla@liBGIR prifttdd iniddd) l)mar%ﬁigé | aneous control
functions in a single chip. The chip is estimated to be around 32 mM®2 usi ng
a | eadi ng edge 0.18 m cron CNDYSDRANEARSEROe®SRO/ADE chi p size and cost
can scal e somewhat with More's | aw,
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but is dom nated by a CM3XS active pixel sensor array 201, so sca
I :Jm ted as the sengor pi xel s approach the diffraction limt. The 1CP 48
i ncl udes a CMOS i nage sensor, DRAM and analog circuitry. A
very snal /ﬂﬁﬁﬁt of flash nenory or ot her non-vol ati | e reaVAI98/00]9 al so
preferably included for protection against reverse engineering.
Alternatively, the ICP can readily be 'divided into two chips: one for the
CMOS i magi nd,tcarr?%ﬁyen thahibe Rfﬁére@)trtri@riunerftcprovttiéseforraeimlerahd”hgexsdn&%eﬁxfs)éf re-ERY ?h gpst  of
this twWankdal prougd ©d htﬁlﬁﬂ&lk@ldltsdenggtt}g)tpgeov%e Sl£aUC a?q@hﬁ rec&nrﬁ%lab%)er e uga'taetr hl?eg%efqrrgd
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:lagg{/\ﬁ af"p°d§ﬁe8e‘1créscf“‘5‘9‘a'tpﬁ‘%e‘ PR B RE Ry “’wa*reéwhllatrﬂ@aiemqe Goparitiogl and dueitigalyor
filter ohlabiiwietperanrestiapmired st hGRinpeRfikARLY contains the fol |l ow ng

[ : | nsor Anal og Signal Processors
rlrjrggtel ggﬁsorﬂ: Mﬂ%Eéx%g&b é’?‘s?g%férrg’g‘gusgaé gBF"P o8%R pdré‘?fﬁfﬂ%?%‘g%ﬁ‘m“&ﬁn@ﬁmse B git al

Conver $ihis FigABdusraes p glosn upsBons! i of acheposefie idAupdy brsidgf wibRAMinRRAMiAJdr ess

one matri
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13- FORETBPensy {\:’glh" R4l %efj g’iﬁ“ﬁ‘@j‘““ e for e sply eftinkrtd af@t suBach bfttheGRtinaafke

Pr ogr arfoer R@Mqudat aghonmalrmmyro el&Erb alechipadsySERAMmeRahak LBJ?JUOI’J JAIA 17 Iﬁg\ Gi ff(:rent lPorms)
g

It
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Par al | &l ‘“‘ﬁ"ﬁﬂé‘F’T‘ %e&‘é” in prppigiprialpetat Fragcaton @ntiBIC Apdinagh Ereatié® RGBS d a6 RhrkB Jggg)r FIS -
The | CRIel Sonk:xﬂieﬁ@dledwxﬁlos Hidhly s@fbid - @t\éo&rgé mng omr%xggept(gvl\ﬁ ]ooxefz a‘bre{?églt‘?%f iaj‘tgrth?d:t os a

ty atter
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whi ch cauodsyabsngthouppty &S setidaef &M&h%@@-etch&htﬁrohéﬂ%'b@& sHabe¥ e %rm?he:gvos 4
transi $86:00 tﬂ@&ekc\/lgnop b%i%lpre%ﬁ%l egltt;odlmen!1 it 1 assumed that a three colour printin

so as to provide full colour picture output. Hence, the print supply unit 42 mcludes three ink supply reservoirs being a

g process is to be utilised

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
A 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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resol ution of 1,500 x 1,000. The array can be divided into the cdh®&fPi bfal
configuration, with two green pixels, one red pixel, and one blue pixel in
each pi xel . There are 750 x 500 pixel groups in the imaging array.
The | at esY© 349%&% inthe field of i mage sensing and CMESTIAT®§®033eNsi ng i n
particular can be found in the October, 1997 issue of | EEE Transactions on
El ectron Devices and, in particular, pédges 1689 to 1968. Further, a

speci f ibe insqred i the itk atiill dplesindithd gl regenyoitstidied vlihgitd vois @d aik RovtigSutdf @S em&utiets 113 -

appl i cati o e t i ve ge Sensors
app! | Cagse dghﬁsse;a‘unmysﬁai RB&Ae | taEle Zaémaglﬁand @Lg nogyo% gﬁﬁta,]d é‘BM”Tb"‘@% ested pmtgn =hel

i magi ng*RaPHEy %?g%@e’alwet"fw&’IY§fleﬁgeéét«‘qn\Perepﬂﬂx gmord & ryfilliegfoy aneas emdmvmg the

conf i guimatppoartribig, ﬁErfbirﬂ]ﬂgZ!@vaﬁxﬁhg pyca,raeamexﬂnﬁlsu{gf&@rham&%e on o#ehﬁhuls% @ﬁlﬁ@“sor

pi xel s d be. ; 83 m t he technol ogy avail a a
f our t“?tgnnglfs e?ﬁngt%‘f f'mf'hb f° em mgp ex‘\éy%su%pyzcém% A doa caeenn ¢ nes the

| i t hogr aphi dufnisganaey te Figj léetherél‘lhshswazinle@wleaaymrrof thiia i Camtlire ald@eocesig @pquopgl 3. 6
pm x 3.4 m However, the photosite nust be substantially above the
diffraction limt of the lens. It is also advantageous to have a square
phot osi PBIMaRC AR I PsesimR hidB BPYideePeY the diffraction limt in both

hor i zonf &le crttbnic \idttiohalig of Chelc@fidrd WirSthe bxdeptit & KOS RY he&h@uppmt c(l:lél A58 § ﬂ'i@hlp €

speci f i, The phot osi t n be_ a photogate, _pinned
phot odlus(r)at o )égré ‘Q%‘a% at | onagﬁee\?lmcgea"alc%% t°§igﬁ%|”°"§eéﬁ‘?§0 g‘ta"f’haée PIOgEFSing DR st or s

are paél@eae &@Ma%dmlffce"@h%lp@nﬁql fundtiens intalsimale ehi ect angul ar region, to allow both
t he pi xel angech;phﬁstmggggg;,&ng@mug; re. This reduces the transistor
packin ensity sli .l ncreasing er size. However, the advantage in
avoi di g“@ ‘P%e@gfu‘?/ B ‘g’t %@%"?Wﬁ P§ Reocy- e‘g‘ﬁ EHP 578 a3 cpshisn ssAiptome vty dnereisiaw,

packi ng:utdem:rta;ed byl EMOB ans¢ fiked keisoPAraP 20123 cAing B ifidd QDAL Rndbhpigel apgoakiPRger
than t |+I_Mmfor the process technol ogy. These have been increased
froma ravvn ength of 0.18 micron to a drawn | ength of 0.36 micron. This
is to inprove [Re iSYBSTIMASTEEIGHEROY Ruabese6) DRRD) Aidl)ana?@ Shtry2 @08ry SN

99/ 0455&10\139&/ MLORL érgothexlﬁ]on-vglﬁtﬁé‘] - i the v I‘I ations
in gate Ienax th reprfge)%ent a srra eﬁ«é:ﬁ%%;%}%ﬁ}aggﬂ@:ﬁd totp %won a%amlserﬁ‘ﬁfsh. The
extra §g®EMéngth, and the "L shaped packi ng, nean that the transistors

use nore ar eaertdnedly mhmpmmeamme diviaed lithﬁvotcﬂﬁsh&@'f@gﬁ’ CMN@H@E Yray BhPHNGhS MR

woul d kin era nQ has been

al | ovveg(ﬁfﬂ% ?chg i'S S%ts hv ?g?"? ong %’5be S’é’é ﬁﬁf"%gfm fhan thegsingls chip

resul t ey a-‘f‘?e(??ﬁ““e?"iﬁ phpadkagirig aed bofid-pad greaxs S4mtwhrat ciicellad by tireegiodeditoiabDinfefrea rdqubing X
1h000 tﬁehao,amaa:aba&angn{;epsl magl ng array 101 |hs 6h000 ][r}x 4, oog m or 24 mmi
The prese a col or |mage sensor on the chip affects the process

r equi rgrg {&ﬁpi"'&ﬁbl?‘rﬁ‘i"[ﬂ"s%@g“w"gﬁ‘“ﬁ*ﬁés CMOS fabrication process should be
optim zed to mnlmze dark current Color filters are required. These can be
fabricated using d phot-asenstve—pelyf nm des, resulting in an added
process conpl exity|o uf“‘:“’hr ee spin coatings| three photolithographic steps,

t hree devel opnent >tlémgap18.¢‘lﬂna‘gd”séreﬁ ‘har dbakes_ There are 15,000 anal og

si gnal processors rf;.lr;",sl 205——on or—each of the colums of the sensor.

The ASPs anplify Lhe &G I Sﬁ?’%w de a dark current reference, sanple and
hol d the signal, apthaguppereggnide@dds xed phttern noise (FPN). There are 375
analog to digital "Wgﬁ‘f 5o e ore—fer{ each four colums of the sensor
array. These may bg a-signa or succegsive approxinmation type ADC s. A
row of | ow col um AB@losuea‘r@g*aé@dverS@n(@mca the conversion speed required,
and the anount of B gmat—degradat+pn i ncurred before the signal is
converted to digifpal__This also elimnatges the hot spot (affecting |ocal
dark current) and [A#Eas¥erate coupl ed npise that would occur if a single
. hi gh speed ADC was| Ti5&#s ofipRa ADCatsohap two four bit DAC s which trim
the of fset and scaleof the ADC to furthger reduce FPN variations between
col umms. These DAQ SRAMAdEHEERPRd by daja stored in flash nmenory during
chip testing. The FOdismemoRIoeCt To0gic 204]is a 1:1500 decoder whi ch enabl es

t he appropriate di ggt-al_auL.pu.t_o.f_Lh.e_Am> onto the output bus. As each
ADC i's shared by fpu?'¥6f ums, the least bignificant two bits of the row
sel ect control 4 OcpMTALanal og nultrplrexofs. A row decoder 207 is a 1:1000
decoder whi ch enab £S5t etre“““‘m' aterow of the active pixel sensor arny.
This selects which| o PHEPIGY r ows of thp imaging array is connected to
anal og signal processors. As the rows are
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al ways accessed in sequence, the row select |logic can be inpl emegedrrym
shift register. An auto exposure system 208 adjusts the reference voltage
of the ADC 205 in response to the maxi num intensity sensed during the
previ ous WO aH¥SPeri od. Data fromthe green pixels is pasgew/aubseusgh a -
digital peak detector. The peak value of the inage frame period before
capture (the reference frane) is provided to a digital to anal ogue
converter (DAC), whifghg@ner ates the gtobahy reference vol tage for the col um
ADCs. The peak deté¢ctor is reset at the egi nning of the reference frane.
The mi ni num and naxPRIHWEH#Es of the thrde RGB col or conmponents are al so
col l ected for col of rpean&eGEiHRR. The second | argest section of the chip is
consuned by a DF%AI\/"’21n ysed-to hold the igage. To store the 1,500 x 1,000
i mge fromthe seng 8P mﬁ’but conpression,| 1.5 Mytes of DRAM 210 are
required. This equ§Psgd@aROMOItS, or STI gntly | ess than 5% of a 256 Mit
DRAM The DRAM t ec } jle 256 Moit generation

i npl enented using ¢.18m 0S. Using a stgndard 8F cell, the area taken by
the nenory array i $S@adhpadBRBM When row dec oders, colum sensors,
redundancy, and ot fact e—taken—+Ht o account, the DRAM requires
around 4 mmp. SUBSTFéﬁJr‘T‘EmgﬁEE%ﬂ( Rul e 26) RO AU) 2 2 SEP 2006 WD 99/04551
PCT/ AU98/ 00549 Thi $ MoRrAMIV2tDsigams(She nostly elimnated if anal og storage of
the i mage signal cqgpbEpgccuratety maintafined in the CMOS inmging array
for the two second$_required to print thejphoto. However, digital storage
of the image is p EFAGabineTass it i s mai nfai ned W t hout degradation, is
insensitive to NOi $&est addks &l | OWS COPT €S the photo to be printed

consi derably | ater {-A DRAM address generaffor 211 provides the wite and
read addresses to {H&SBRAM 210. Under norral operation, the wite address
is determ ned by theofampeer of the data read fromthe CMOS i mage sensor 201.
This will typical b—be—a—sinpletaster fdrnmat. However, the data can be
read fromthe sensor 201 in any order, if matching wite addresses to the

DRAM ar e gerie GREORAVE mag&dmomm,rm‘sw Q) éar@ml}(ér%éeonwd Jnerﬂ&raﬁ'@kbd cal 'bmﬂ y

match tlag. L, o smene 1A ol.ator and th e print head
cyan, rr‘g}g?deng gd{%gﬁﬂ]t §CP % EQK% 'fﬂ }g}’Bﬁ‘P“"ﬂ‘é%EPwér EsuRRIoR &l afiqw %?“‘G’F‘f'%et by

a few mps‘éé‘l%ff‘e"bfwalAlAGW §1sta@eeﬂ$or nozzl e actuators, the colors are not read

f][ognht hg tDR/FM 1§luﬂ§dJat£s8dWﬁ§%U§Athe IFP%V%G ICbQ@rxse??Im%a{ng S%E Ofgm%' e 2510 wixﬁl?d all
0 e data A ny i mes durin pri IS
capabi | |°?s§m‘fssaf°ﬂ% %’/“t %fDEAMm Fat é”“? [ReeipamY ﬁSoar CHOR @girapsiftor h@wqomehtlesxbea@ a

i nt er f arewelutidner, B0y 18@V Thgarragdah pe divi@aintoAlelcordvErigal uratiBR Iith fsSoncan be
read 1o DRAN. 626 b R BRLO Tl aed S gL o, TS 2l ove a cotor

space converter to provi re Soph é‘?’eé‘f‘ﬁﬁ‘gf"ﬁén a sinple
| i near RGB t18¢ EeRavadvanenyirethastielsiof lwesﬁensmg @d §MOS\ndgweenghigieicait adn b fohxtdeﬂs iherg  of

t he . rre@ﬁbé}atf)a? mu; mggx-: TRtk 38 Eleld otwcfei £6iSn Q@cﬁxéxf Ipasgesr 1%8J ?ssf t he
dr ess ener at or may al so | ITDFEITE ec

cer t al "r?{fa &tP emS’Tta“(Q,'hsr‘Pé’Pét thet gysclpsedif e Bresens appliptiontis digsloest! @swmget @;éﬂM@&t\ede by a

mani pul Ritel longeSénstrhabriceadiUsiddn 85,3e5 pﬁxocdeTelaR&My AEBR, 1996“;]%955913c ramng effects
(where the ﬁfﬁ%’%m nage , i.S Srst%rclutce 4 rgq war ps kal ei doscopi c
effects can Enerat ed By svavsPitdssen é“faﬁ‘t?rdrcé‘éf&“m%?dd?é‘é@é%e GP 2ehe
DRAM  \And 1hefef?lh@Sfaﬂielmsﬁssergermecplatlwld Belad sl s fomibie ith &H&ﬂheldgyvuvanhbles oG tagdat 1 al

conpl eXdahsytok &ell fefeichiSixalsBe Ralslal 20 e e. chip. area
r equi rega for I heetg,gl\cdr%gssS gener At or ?getlsrrérla‘ﬁ&cqr&g“szegg'ﬁgllbgf LMBHND PEF WY dr ess

count er®S T8I >4 M ot HIaYsh tif BhotFite ik Bowbsapiplix aboy teecshfctionriins ofxod lets Jris 214
conver taso tdventdgeouies h@aalﬁﬁbrmbtbﬁé o xﬁh&mﬁﬁdm er % ol 818 BifrraBtlO iRk M BotPhoiGdnil nt O

RGB pi JebionCRNSI S | ers and associ ated regi sters.
The di ﬁé‘?a(l)#sestgrsepb Scase%%eeogmf te(cfarc‘)l?e S&?“éédrf)szaf‘mlf 351 The ahospsits o391 b @ photogas. t hey

can be H‘Wpéﬁ@ﬂdedha&smqhﬂ@e@dswefqrsthﬁrseniohe out put connections of the adders.
A convol ver Tzeliéurln%ns%g\ﬂe s‘cded%amsmé RERE B o Lt el Wi Ch. n%l»ﬁtgo@'t%fsp,,i%wgém'

convol ution kernel (5 x 5) to the red, green, T rfffé”ém

i mage. ORYHIJE tﬁ‘iuﬁrﬁrnThPéé?dH“éf ‘hF S?“S'ffﬁé’a‘éfmééws'pl shightly, isregkin feleiat. Howomn tbat  of
t he reddangge lrtﬂvblﬁnglheaj’\‘&&:norﬂﬁmt@' 2R4ar thid the EiMIGEredS il FikYng 3 Rl es. The

shar peni ng fﬂé&agsrnsmbs%so t n v@\ng To i mprove the col or interpolation
fromthe [inear 1nterpoiatfor rﬁt}‘o ¢ @(H’“%ff/“‘f‘%‘ée BHIYm forifegrqsest tsghentogy. These a

cl ose dpYsrbesuiirpeersed fionpf drawrs iemh A 9ti @ mpeoh &t 4 @iwn length of 0.36 micron. This is to improve the
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To conpensate for the inmage 'softening’ which occurs during digitg2&FEPoos

To adjust the image sharpness to match average consumer preferences, which
are typically for the image to be slightly sharper than reality. As the

si ngl e us¥O c?ér‘?ﬁsb is intended as a consuner product, and FEIVAB98/00549

pr of essi onal phot ographi c products, the processing can match the nost

popul ar settings, rather than the npbstt4accurate. To suppress the sharpening

of *hi ghrafsisguatey b} naeeditatonh k@l kngMQiriont aEAGIcf M&Gﬁxbm the %ggéag}lzeleghg Ot o the

"unsharp STl TUTE SHEET (Rul e 26 06 WO
99/ 04551 PC’S# iﬁg’é%gﬁ%@ ai(}é@ g SI%Fn P4 mgam“f' R W?ﬁtﬁ’i i m°“Fﬁ§§@a”f”EFrf&‘f‘{“Hﬁs are
al | corfii theeigchpgiegy. NMermdlingroandciormy of aytdibe reqmiget! (fdr xectankslart fagkingi Referablgtogrs ius?* haow
(1 ess tdaa@nidwed Mpind@insii®d second) the total number of nultiplies required
for the three color channels is 56 mllion nulti pI ies per second. This can
be provi ded By°8 EPYIE" At i1 pFFerouiimefiop appelese of ¢ spaf4 iei Wit 2 ROMiars al so
requi r ecsoo Al,om| toe arelotihelith@ing @iy i1 01EiS 6,000 @i LVOS prﬁ)laszzi(afmzcol or conpensation and
col or space .con nto the o nmul tiplication, which is
applied to e’r\%e?rysgr{c? !))(fgl olc&rf\malgehsens?r on e chngBfI'eW %gehpr%cﬁéfeg Fﬁ lﬁavo ntaﬁéw%(f)l or
correct-i on s'ﬂhoGM@S fah*mt@hpm%wmlétbeMpubtaommetxzeldngsmmat her than the nost

accurate. ARt BferCATREASAH %aﬁ'bg@a\ﬂlga of, y n
conpensation for The If:éhtlne of the ph su&m@fﬁ%lﬁ&%m% prlm'ges resulfmg an

phot ogriaff ST ECERIFEY & fe%lfﬂ"sf°?tﬁﬁ5r Wédh%s}“hag@i"ﬁﬁ% thredl @Vclqmrmetws,am thres
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To compensate for the image ‘softening’ which occurs during digitization.

- To adjust the image sharpness to match average consumer preferences, which are typically for the
image to be slightly sharper than reality. As the single use camera is intended as a consumer product, and not a
professional photographic products, the processing can match the most popular settings, rather than the most accurate.

- To suppress the sharpening of high frequency (individual pixel) noise. The function is similar to the

‘unsharp mask’ process.
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of

resolution of the image is changed from the 250 dpi of the captured contone image to the 1,600 dpi of the printed

image. Each contone pixel is converted to an average of 40.96 halftone dots.
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€ is NO connection
r . . .
Appar atgkgedy %Qé)nents on the print head chip. Any connections required are made in the external TAR bonding film,

which is double sided. The division into eight identical segments is to simplify lithography using wafer steppers. The

segment width of 1.25 cm fits-easily into a stepper field. As the print head chip is long and narrow (10cm x 0.3 mm)

the stepper field contains a single segment of 32 print head chips. The stepper field is therefore 1.25 ¢cm x 1.6 cm. An

average of four complete print heads are patterned in each wafer step.
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fabrication techni ques n Q strates a front camera view, ?xg 1% 11mtrates a back side view
and Fig. 19 also illustrates a back side view. The first gear chain comprising gear wheels 22, 23 are utilised for

driving the guillotine blade with the gear wheel 23 engaging the gear wheel 65 of Fig. 8. The second gear chain
comprising gear wheels 24, 25 and 26 engage one end of the print roller 61 of Fig. 8. As best indicated in Fig. 18, the
gear wheels mate with corresponding buttons on the surface of the chassis with the gear wheel 26 being snap fitted

into corresponding mating hole 27.

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

Turning now to Fig. 21, by way of illumination, there is illustrated the electrically interactive components of
the camera system. As noted previously, the components are based around a Flex PCB board and include a TAB film
58 which interconnects the printhead 102 with the image sensor and processing chip 51. Power is supplied by two
AA type batteries 83, 84 and a paper drive stepper motor 16 is provided in addition to a rotary guillotine motor 20.

An optical element 31 is provided for snapping into a top portion of the chassis 12. The optical element 31
includes portions defining an optical view finder 32, 33 which are slotted into mating portions 35, 36 in view finder
channel 37. Also provided in the optical element 31 is a lensing system 38 for magnification of the prints left number
in addition to an optical pipe element 39 for piping light from the LED 5 for external display.

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

button 4 for activation of printouts.

SUBSTITUTE SHEET (Rule 26) (rRo/au)




construction of large arrays of ink jet printers. Suitable manuf 2& SEP 9606
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| mage Creatl p%@jlplm} medg of tlid c3mverd dan 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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| R Technol ogi es Furt her,
utilization of a di sposabl e canera system such as those
fol |l ow ng Aust raI i an provisional

Cross-r

12-Dec-97 An I mage Creation Method and Apparatus (1RO 1)

HANO4551

ef

the present application may include the @2 sep 2006
described in the
pat ent specifications incorporated here by

Australian Filing Date Title Provisi onabcT/Ausdmmss9 PP0895

PP0870 12- Dec-97

A Device and Method (1 R02) PP0869 12-Beec-97 A Device and I\/bt hod (1 R04)

PP0887 [1Zuldegand [ FiRgPBadr AL 1 ON VET hOJ ard ﬁ%ar atus— (T ROS—PPE885
12- Dec-{9Frofitlodairage Producti on System (| R06) 0884 12- Dec-97 | magge Creation
Met hod janeusfiepariat us (IRl O) PP0886 12-Dec-97 | mage Creation Methpd and
Appar at (TRT2) PO8TT afid B76
12- Dec y Ogéq 1 15 J'E LOCess Jhﬁeg"% N tO r@thﬁﬁld&RWAW{lgpé) ( | R14) PP0O877] 12- Dec- 97
A Devi dBO%d Mt r?o’al 7l RL6)™IBPORTEN Methpeud 9PpattBEVite and Met hod( LRL7)
PP0879 [adsomec- 9115AuBBVi Ce|iand CNatoh 0dihbd &&LparﬁP@@ﬁﬁ 12-Dec-97 A Devi ce and
Met hod déﬁe[ ] FRC 12- t—+R26)—PPess|
12- Dec ; thmn %”ﬁgﬁd Mo "&5%{eqt§’3w\{‘°md%3?3r?“‘f’w hol ogies Furthel, the
pr esentp%?ﬁﬁﬂ i catl Pol-Hay i hetesGeation Metiod gnd Aqvaraon (85) a dat a di stribltion
Ssyst em|{BOROEs as t{ifaui-97des c[imdge Grebtion Whrerod akilappirang (1M§t raltan pr OVI'S onal
pat ent %@4 il cagqugs; | nc%ggbg ) =ference—Aust{ al i an
Filing e Fit 1;51 rpvist = iiu %ﬁg@% %‘Bé?ﬁa%$§JO7ar- 98 Data Prockssing
Met hod @8 Appad 21 Dot aﬁ? reop dpiod 9d dmparags (i93} & Processi ng Met hod and
Appar at E@Soébot 02)>- Julp§t canfifaze Rrralon dylethed #ad Appeeitus (dae present appli fation may
| ncl udgrédes LT 1i52aE570n_0finds0RERn Mod A ARALAESS] MY TECHTI U puch as
an Artd go pE T VL TS & Aust+rali-an pr bvi si onal
pat ent @nﬁ%"f Lol .Jn‘ﬁf inc m%%‘* € Creation M%‘“P‘i-““ﬁéppa&%“{%é%” ef erence: SUBSITI TUTE
SHEET (BRA% 26) ’(SF&#%U) 2pmagECppatipg ithod M B9Paut5E 511 2PCT/ AU9S/ 00549 - 28-
Aust 1 alfp@gosdi | | Ng-Dare Ti fhae CREMW Meihodalk AEMFQR@U]IJPO799I 5= Jur- | mage
Pr oces §}85g4dVET o0 gy APp PO8505 Adg—9-+traee P ocessi ng
Met hod faRa—Appat-aits (AR %%EPCEW‘} &ﬁ-‘,‘d ‘?‘PWa’aa‘?(Iﬁ?}r%np Processi ng Met hod and
Appar attEOART 02519k 7 993(mage Gisption Methagane APyacsne §8i5ng et hod and Abpar at us
( ARTO3 Pozwsmz b5l - 97|Ihdgageatidh or@ssina gphRkBasdisand Appar atus ARTOS)
P8O 7 [A8wod T - I T1sLRaE T ks Sl Wikt tUs—tARFO6)—PP8014
15- Jul - n_’soivlkdi & J‘ 'l' ce \ A \I%l b T ngnr) gﬁd%p?araﬁ%ﬁﬂ% Vet hod and
Appar afﬁ f\ ARTOR f)_gcu 9 Image reation Method : and Apparatus (1J18)

PO8033 15-Jul-97 Image Creation Method and Apparatus (119)

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

PO8063 15-Jul-97 Image Creation Method and Apparatus (1J21)

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

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

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

PO8041 15-Jul-97 Image Creation Method and Apparatus (1]25)

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

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

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

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

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

P0O9389 23-Sep-97 Image Creation Method and Apparatus (1J31)

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

PP0888 12-Dec-97 Image Creation Method and Apparatus (1333)

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

PP0890 [2-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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P08032 15-Jul -97 I mage Processing Method and Apparatus (ART09) &% 8§68 2006
15-Jul - 97 I mage Processi ng Met hod and Apparatus (ART10) P07998 15-Jul -97
| mage Processing Met hod and Apparatus (ARTOL) P08031 15-Jul -97 | nage
Processi B Mpdd and Apparatus (ART12) P08030 15-Jul - 9chMadbsooBevi ce. .
(ART13) P08498 | ]-Aug-97 Inmage Processi ng Method and Apparatus (ART14)
PO7997 15-Jul -97 Medi a DeV| ce (ART 15p3-P07979 15-Jul -97 Medi a Devi ce
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23ph 79892 Manth -97‘“B§%%feﬁb?*blt4@%<§|awﬂmw@4b>nd Appar at us ( ART20)
POSO19YPEBIUUI - IF-IWERS a _Pr|ucesGimion Mbhdiash Aparadppazat us (ART21)  P07980

15- Jul |pB:Gs] MEGElGITE08ES ST (i VEEBAGh ANRbART Mé@@wa POT9A2715- Jul -

018-15 'lnl Q7 !rmge

I mage SSti |vr; hod
Proce 3:%? f‘r)u“ aid Apy h?aﬁﬁﬁat‘?%%‘@ﬂ?nd ArpreReI4€_ 1yl - 97 | mage r ocessi ng
Met hodPRe8p Appalp-atnd (ARTB@);eCrﬁ@maho%ndhdpar@tﬁs(ﬂMﬁ)ge Processi ng }ethod and
Appar atus (ART26) P08024 I5-Jul-97 Thage Processing NVeErhod and Apparat us
ART27)( E igg%g 15-Jul - 97 Data Processing Met hod and Apparatus (ART-28)
P07939 a Processing Method and Apparatus (ART29) P08501 1
| - Aug- 97 | nigberPtho creessit ragplivisioh ody anitke Agpacedt sgsxcénﬁ&m(})bncﬂaﬁﬁeﬁlqdeslm ﬂé\ug 97
| mage BLQeeRs ionEeMatle r %,Aﬁg /
Pr ocesgclr %ﬁl Met hod an %fplg*ggaéﬁg@ Al g%%‘fég)%gg Tégﬁm cf‘réngtée r'o egSS| ng
Met hod A4 ’%B’ﬁ‘éﬁ‘%f’d’é‘e’ttmym‘F’BB’&‘Q‘Y‘“‘ET-bAETQGS*BEfETq“P\Bage Processi ng Met hod and
Apparatus (ART30) P08029 15-Jul -97 Sensor Creation Method and Apparat us
(ART36) PO07985 15-Jul -97 Data Processing Met hod and Apparatus (ART37)
P08020 15-Jul -97 Data Processing Met hod and Apparatus (ART38) P08023
15-Jul - 97 Data Processing Met hod and Apparatus (ART39) P09395 23- Sep-97
Dat a Processi ng Met hod and Apparatus (ART4) SUBSTI TUTE SHEET (Rul e 26)
(RO AU) 22 SEP 2006 WD 99/04551 PCT/ AU98/ 00549 -29- P08021 15-Jul -97 Data
Processi ng Met hod and Apparatus (ART40) P08504 | 1-Aug-97 |Image Processing
Met hod and Apparatus (ART42) P08000 15-Jul -97 Data Processing Method and
Apparatus (ART43) P07977 15-Jul -97 Data Processi ng Met hod and Appar at us
(ART44) P07934 15-Jul -97 Data Processing Met hod and Apparat us (ART45)
PO7990 15-Jul -97 Data Processing Met hod and Apparatus (ART46) P08499
11- Aug- 97 I mage Processi ng Met hod.and Apparatus (ART47) P08502 11- Aug-97
| mrage Processing Method and Apparatus (ART48) P07981 15-Jul -97 Data
Processi ng Met hod and Apparatus (ART50) P07986 15-Jul -97 Data Processing
Met hod and Apparatus (ART5 1) P07983 15-Jul -97 Data Processing Met hod and
Apparatus (ART52) P08026 15-Jul -97 I mge Processing Method and Apparat us
(ART53) P08027 15-Jul -97 I mage Processi ng Met hod and Apparat us ( ART54)
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-97 I mage Processing Met hod and Apparatus (ART56)

23-Sep-97 I mage Processing Method and Apparatus (ART57)
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PO9390

23-Sep-97

A Method of Manufacture of an Image Creation Apparatus (1JM31)

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 (1IM35)

PP0887

12-Dec-97

A Method of Manufacture of an Image Creation Apparatus (IJM36)

PP0832

12-Dec-97

A Method of Manufacture of an Image Creation Apparatus (IJM37)

PP0874

12-Dec-97

A Method of Manufacture of an Image Creation Apparatus (IIM38)

PP1396

19-Jan-98

A Method of Manufacture of an Image Creation Apparatus (1IM39)

PP259]

25-Mar-98

A Method of Manufacture of an Image Creation Apparatus (IJM41)
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Ink is supplied to the back of the print head by injection nol ded DIS&8: 2085
i nk channels. The nolding requires 50 mcron features, which can be
created using a |ithographically mcronmachined insert in a standard

i nj ecti oNVO B3P Ig tool. Ink flows through hol es etched PhTaugsodshe waf-er
to the nozzle chanbers fabricated on the front surface of the wafer. The
print head is connected to the canera -@&+cuitry by tape automated bondi ng.

Cross- R@f’ﬁﬁ@nce@m’vﬁpﬁl ' CﬂMe@iG@ofMqu&]r& % ﬁl&gé @r%x& Ap%argtusqx‘& [ o rgcently

Lo I. MNT TGO

filed referenced ates

concur rIEPhY, nel i1 i e o Rt i b Ipaes iy Ao Moy omed e ng
utili ze@PIo0B6 sub§équ%§nt A dsthed ofiMirarfaqued eian Inrge CrEtIBSTHpArtiTHIISHMEBET ( Ryl e 26)
(RO A J)>P3824 SEP9 208 VWB&%@Mutﬁ’&Té Mﬁ\»{agé)@@a%on Ap%&rat&s‘hﬁﬂ@)a”' Cyl ar case.

These atTEs. iavy tSt+al s+enal— pat ent
appl i ¢ PPIET (o N A BT AL ng 1 ho
correspondlng reference number in their title: Docket No. Reference Title
[JOL US 1J1J | Radiant Plunger Ink Jet Printer 1J02US 1J02 Electrostatic
Ink Jet Printer 1JO3US 1J03 Planar Thernoel astic Bend Actuator Ink Jet

1 JO4US 1J04 Stacked El ectrostatic Ink Jet Printer UO5US UO5 Reverse Spring
Lever Ink Jet Printer 1J0O6US |JO6 Paddl e Type Ink Jet Printer 1JO7US |JO0O7
Per manent Magnet El ectronagnetic Ink Jet Printer 1JOSUS |1J08 Planar Sw ng
Gill Electromagnetic Ink Jet Printer [1J09US [J09 Punp Action Refill 1nk
Jet Printer 1J 1 QUS IJ 10 Pul sed Magnetic Field Ink Jet Printer J i | | US
11 I Two Plate Reverse Firing Electromagnetic Ink Jet Printer 1J 12US |J
12 Linear Stepper Actuator Ink Jet Printer 1J13US 1113 Gear Driven Shutter
Ink Jet Printer 1J 14US 1J 14 Tapered Magnetic Pol e El ectromagnetic Ink Jet
Printer [1JISUS 1115 Linear Spring Electromagnetic Gill Ink Jet Printer 1J
16US 1J16 Lorenz Di aphragm El ectromagnetic Ink Jet Printer 1JI7US 1J17 PTFE
Surface Shooting Shuttered Gscillating Pressure Ink Jet Printer 1J18US
1J18 Buckle Gip GCscillating Pressure Ink Jet Printer 1J19US 1J19 Shutter
Based Ink Jet Printer 1J20US 1J20 Curling Cal yx Thernoel astic Ink Jet
Printer 1J21 US 1.121 Thermal Actuated Ink Jet Printer 1J22US 1J22 Iris
Motion Ink Jet Printer 1J23US 1J23 Direct Firing Thermal Bend Actuator |nk
Jet Printer 1J24US 1324 Conductive PTFE Ben Activator Vented Ink Jet
Printer [1J25US 1J25 Magnetostrictive Ink Jet Printer 1J26US | J26 Shape
Menory Alloy Ink Jet Printer [1J27US 1J27 Buckle . Plate'Ink Jet Printer

1 J28US 1328 Thermal Elastic Rotary Inpeller Ink Jet Printer 1J29US 1J29
Ther noel astic Bend Actuator Ink Jet Printer 1J30US 1330 Thernoel astic Bend
Actuat or Using PTFE and Corrugated Copper Ink Jet Printer 1J31 US 1J31
Bend Actuator Direct Ink Supply Ink Jet Printer 1J32US 1J32 A H gh Young's
Modul us Thernoel astic Ink Jet Printer [1J33US 1133 Thermal |y actuated
slotted chamber wall inkjet printer ’
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1 J34US 1J34 Ink Jet Printer having a thernmal actuator conprisi ng2#SEP 2006
external coiled spring SUBSTITUTE SHEET (Rule 26) (RO AU) 22 SEP 2006 WO
99/ 04551 PCT/ AU98/ 00549 -32- 1J35US 1J35 Trough Container Ink Jet Printer

1 J36US | JBB9MMEP! Chanber Single Vertical Actuator |nk JePCTAY988954837 -Dual
Nozzl e Single Horizontal Fulcrum Actuator Ink Jet [1J38US 1J38 Dual Nozzle
Single Horizontal Actuator Ink Jet 1J39US 1J39 A single bend actuator
cupped RigidiSupplyi nkj et printing device 1J40US 1J40 A thermally actuated ink

jet printer e, Bg pasemmb&ﬁneaif miyN@LAR nR QLN wstema &1§ka fehd. Blived 4 stehs
t her mal | gt&act uat e nter i ncI udi ng ered heater el ement

| J42US "F¥RS CREFHRRY %&E Fé’J At i’ A RSP FGE d&%?f“?eé “‘I ‘}Pé’t“g YRS YIRosaliPRIFR f t ed
Radi al sBaigkatiQurthd dmgosih@fwmlarmtr?b& inconporgted by crbsdbfedbieel J44 Sur f ace bend

act uat g—vept-et—-k—stppyr+t—-et—prrter—IJ454US—1Jd45—Coi—Asutuat ed
Magnet i ¢ ‘F’I‘Séff"é‘"l nk FVREDBEE] er ool -Xite. _ Tapl es of Dropf on- Denand
| nkj et \ﬁ% 312} mport ant characteristics of the fundamental operafion of

i ndi vi dqual"Y Wi et lnozzles have been identified These characterilstics are
| ar gel )LPQW@hogonal 15-7erfd s ofSerply Nigthod pndppkatesdFlas an el even di nmensijonal

mat ri x Jpoghyst of t1heuxe)heversu@mmﬁa,{dmpgarmt(m)x include entri es d vel oped
by the }*59%?6”[ _3%16517 Aelge'vf@éa'm%fm& 94(:1-@”' es—formrthe—axes—of—an el even

di nensilg tablg nl/l P=) /nes tor nechanism (1R TVDF\Q\ Basi ¢

oper at |¥a5ﬂ§§&é’-—¥9ﬂt ypes) Auxiliary mechanism (8 types) Actuator

anpl i fi cati curter, tiepesechi application magedtinadd(alcéd Eeyfmﬁﬁi)xctorAﬁ&rM&Et@ﬁxedﬂMctham(i&Qs hypes)
IN&ZZ![ € ( Jol SllTLCtlgf(gfh% (‘r?%s toy lﬁlggt%_ prl%ts hgq?_lb?e dm (:rge %cﬁérr?egll)ar%%o ngue]; ?rg \é\ésénjggdqg glre]
constr u@‘ﬂqwm A(’W‘an B@S';‘Oﬂal[w@]@)SPeql@ettondeommtéthele(bn crpsrefopepes) I nk type (7

types) [t | md unmw axes
cont ai rs vm .:én i ﬁm%%ass ble '.... confi gu?éf ions of inkjet nogzle.

Whi l e o the p055| bl e conbinations result in a viable inkjet

technol r\rnl an c6h Loy At Anc atr-e \II

FreRy--H--eR—e R able—Ht-—is-—clearly
i mpr acti@at3 t o eI ’l?c’FoPé{t e al | ASEVIEMEMSARi bl e configurations. | nstpad,
certai (pGsntg et t ypesi-Ylave bepnevicemEMSg@t ed in detail. These are fesignated

1 JO1 tc»pdgwﬁ abmg;ug—,her I'n &L,cqu@p,lsgyratl ONs can readi 1y pbe defived from

t hese 4 B Hes thst+tpt Yotve—cont-gurat-ons—al-o one or
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PP0869 12-Dec-97 A Device and Method (IR04)

PP0887 12-Dec-97 Image Creation Method and Apparatus (IR0S)

PP0885 12-Dec-97 An Image Production System (IR06)

PP0884 12-Dec-97 Image Creation Method and Apparatus (IR10)

PP0836 12-Dec-97 Image Creation Method and Apparatus (IR12)

PP0O871 12-Dec-97 A Device and Method (IR13)

PP0876 12-Dec-97 An Image Processing Method and Apparatus (IR14)

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

PP0878 12-Dec-97 A Device and Method (IR17)

PP0879 12-Dec-97 A Device and Method (IR18)

PP0883 12-Dec-97 A Device and Method (IR19)

PP0880 12-Dec-97 A Device and Method (IR20)

PP0881 12-Dec-97 A Device and Method (IR21)

DotCard Technologies

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

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

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

Artcam Technologies

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

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

cross-reference:
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Ud OL %Pgﬁbd u |1 1=Aug-97 Image Processing Method and Apparatus (ART01a)

PO7988 15-Jul-97 Image Processing Method and Apparatus (ART02)

PO7993 15-Jul-97 Image Processing Method and Apparatus (ART03)

PO80G12 15-Jul-97 Image Processing Method and Apparatus (ARTO05)

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

PO8014 15-Jul-97 Media Device (ART07)

PO8025 . {15-Jul-97 Image Processing Method and Apparatus (ART08)
PO8032 15-Jul-97 Image Processing Method and Apparatus (ART09)
PO7999 15-Jul-97 Image Processing Method and Apparatus (ART10)
PO7998 15-Jul-97 Image Processing Method and Apparatus (ART11)
PO8031 15-Jul-97 Image Processing Method and Apparatus (ART12)
PO8030 15-Jul-97 Media Device (ART13)

PO8498 11-Aug-97 Image Processing Method and Apparatus (ART14)
PO7997 15-Jui-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 15-3ul-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)
PO8029 15-Jui-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 15-3ul-97 Data Processing Method and Apparatus (ART39)
PO9395 23-Sep-97 Data Processing Method and Apparatus (ART4)
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.{PO8499 11-Aug-97 Image Processing Method and Apparatus (ART47)
P0O8502 11-Aug-97 Image Processing Method and Apparatus (ART48)
PO7981 15-Jul-97 Data Processing Method and Apparatus (ARTS0)
PO7986 15-Jul-97 Data Processing Method and Apparatus (ARTS1)
PO7983 15-Jul-97 Data Processing Method and Apparatus (ARTS2)
PO8026 15-Jul-97 Image Processing Method and Apparatus (ART53)
P0O8027 15-Jul-97 Image Processing Method and Apparatus (ART54)
P0O8028 15-Jul-97 Image Processing Method and Apparatus (ARTS6)
PO9394 23-Sep-97 Image Processing Method and Apparatus (ART57)
PO9%396 23-Sep-97 Data Processing Method and Apparatus (ART58)
PO9397 23-Sep-97 Data Processing Method and Apparatus (ARTS9)
P0O9398 23-Sep-97 Data Processing Method and Apparatus (ART60)
PO9399 23-Sep-97 Data Processing Method and Apparatus (ART61)
P0O9%400 23-Sep-97 Data Processing Method and Apparatus (ART62)
P0O%401 23-Sep-97 Data Processing Method and Apparatus (ART63)
P0O9402 23-Sep-97 Data Processing Method and Apparatus (ART64)
P0O9%403 23-Sep-97 Data Processing Method and Apparatus (ART65)
PO9%405 23-Sep-97 Data Processing Method and Apparatus (ART66)
PP0959 16-Dec-97 A Data Processing Method and Apparatus (ART68)
PP1397 19-Jan-98 A Media Device (ART69)
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superheated in thermal inkjet applications. This leads to an efficiency of around 0.02%, from electricity input to drop

u~a

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 a major impediment to the fabrication of pagewide print
heads with 19,200 nozzles.

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

low power (less than 10 Watts)

high resolution capability (1,600 dpi or more)

photographic quality output

low manufacturing cost

small size (pagewidth times minimum cross section)

high speed (< 2 seconds per page).

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

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

For ease of manufacture using standard process equipment, the print head is designed to be a monolithic 0.5
micron CMOS chip with MEMS post processing. For color photographic applications, the print head is 100 mm long,
with a width which depends upon the inkjet type. The smallest print head designed is 1J38, which is 0.35 mm wide,
giving a chip area of 35 square mm. The print heads each contain 19,200 nozzles plus data and control circuitry.

Ink is supplied to the back of the print head by injection molded plastic ink channels. The molding requires
50 micron features, which can be created using a lithographically micromachined insert in a standard injection
molding tool. Ink flows through holes etched through the wafer to the nozzle chambers fabricated on the front surface
of the wafer. The print head 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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1JO3US 1jo3 Planar Thermoelastic Bend Actuator Ink Jet

1J04US 1304 Stacked Elgctrostatic Ink Jjet Printer

DJosuUS 1JOS Reverse Spring Lever Ink Jet Printer

1Jo6US 1J06 Paddle Type Ink Jet Printer

1JO7US 1307 Permanent Magnet Electromagnetic Ink Jet Printer

1JO8US 1J08 Planar Swing Grill Electromagnetic Ink Jet Printer

1JoSUS 1309 Pump Action Refill Ink Jet Printer

1J10US 1J10 Pulsed Magnetic Field Ink Jet Printer

1 U11US Ll Two Plate Reverse Firing Electromagnetic Ink Jet Printer

1208 12 Linear Stepper Actuator Ink Jet Printer

J13US 113 Gear Driven Shutter Ink Jet Printer

1J14US 1J14 Tapered Magnetic Pole Electromagnetic Ink Jet Printer

1J15US 1J15 Linear Spring Electromagnetic Grill Ink Jet Printer

1J16US 116 Lorenz Diaphragm Electromagnetic Ink Jet Printer

1708 17 PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet Printer

18US 1J18 Buckle Grip Oscillating Pressure Ink Jet Printer

1J19US 1J19 Shutter Based Ink Jet Printer

1J20US 1320 Curling Calyx Thermoelastic Ink Jet Printer

21US 121 Thermal Actuated Ink Jet Printer

1J22US 22 Iris Motion Ink Jet Printer

1J23US 1323 Direct Firing Thermal Bend Actuator Ink Jet Printer

[J24US 1324 Conductive PTFE Ben Activator Vented Ink Jet Printer

1J25U8S 1325 Magnetostrictive Ink Jet Printer

[J26US 1J26 Shape Memory Alloy Ink Jet Printer

12708 1327 Buckle Plate Ink Jet Printer

1J28US 1328 Thermal Elastic Rotary Impeller Ink Jet Printer

[J129US 1329 Thermoelastic Bend Actuator Ink Jet Printer

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

H31UsS 1131 i Bend Actuator Direct Ink Supply Ink Jet Printer

32US 1132 A High Young's Modulus Thermoelastic Ink Jet Printer

33US 1333 Thermally actuated slotted chamber wall ink jet printer

[J34US 1J34 Ink Jet Printer having a thermal actuator comprising an external coiled spring
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Tables of Drop-on-Demand Inkjets

Eleven important characteristics of the fundamental operation of individual inkjet nozzles have been

identified. These characteristics are'l'argely 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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1J42US 1J42 Radial Back-Curling Thermoelastﬁc Ink Jet

1J43US 1J43 Inverted Radial Back-Curling Thermoelastic Ink Jet
1J44U8S 1744 Surface bend actuator vented ink supply ink jet printer
1J45US 1345 Coil Acutuated Magnetic Plate Ink Jet Printer
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PCT/ AU98/ 00549 - 60 It would be appreciated by a person skilled in the art
t hat numerous variations and/or nodifications may be nade to the present

i nventi onWaIs#EsWN i n the specific enbodi nents wi thout deariveg@edsp om t-he
spirit or scope of the invention asebroadly described. The present -

enbodi nents are, therefore, to be considered in all respects to be

i |1 ustrati Ve&ouftr WeEcyed Ly 7 peept skdled Bilisat i praereysprrionsn/er mogiicgipgemaUc 12 SEP
2006 nfade e f3ksBht Mvdntionfss Breey @ ltt@bpeeific @rbeditnkntewitiae depfting fbm cha spihe fesadgbe ofaiTer a
COMPY | SLIG o0 Aol MY LR P LhEGIEAL 3 SANNY PR LIRGE] B RLOCESSLNT
means T or processin for processi ng sai d ‘sensed I mage; a supply of print
medi a ilyeirativs apiobestrslyed sensed inmmge is printed; a page width print head
nod di ng including a page width print head for printing said sensed inmage
on said print nedia, the nolding including an ink supple neans defusing
plurality of ink supply chanbers in each of which a different color ink is
stored to enable fall color printing to be effected by said print head and
a plurality of print rollers arranged in a path between said supply of

print nmedia and said page width print head nol ding for engaging said print
-medi a and driving said print nmedia past said print head, -at” l.east one of
said rollers being nounted on a detachable platen device, the platen

devi ce being renovably received between the print head and the supply of
print nmedia. 2. A canera as clained in claim1 wherein said print rollers
pi nch the print nedia between themas the print nediais fed fromsaid
supply to apply a decurling action to said print nedia. 3. A canera as
claimed in claim1 which includes a chassis and certain of said print
rollers are rotatably received on said chassis. 4. A canera as clained in
claim3 wherein two of said print rollers are nounted on the chassis to
whi ch said print head nolding is also nmounted and a third print roller is
rotatable nounted on said platen device. 5. A canera as clainmed in claim4
wherein said third print roller is arranged between the other two print
rollers. 6. Acanera as clained in claim3 wherein said platen device is
snap fitted to said chassis.
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WE CLAIM
1. A recyclable, one-time use, print on demand, camera comprising:

an image sensor device for sensing an image;
a processing means for processing for processing said sensed image;
a supply of print media on to which said sensed image is printed;

a page width print head molding including a page width print head for printing said
sensed image on said print media, the molding including an ink supple means defining
plurality of ink supply chambers in each of which a different color ink is stored to
enable full color printing to be effected by said print head and

a plurality of print rollers arranged in a path between said supply of print media and
said page width print head molding for engaging said print media and driving said print
media past said print head, at least one of said rollers being mounted on a detachable
platen device, the platen device being removably received between the print head and
the supply of print media.

2. A camera as claimed in claim 1 wherein said print rollers pinch the print media
between them as the print media is fed from said supply to apply a decurling action to said print
media.

3. A camera as claimed in claim 1 which includes a chassis and certain of said print
rollers are rotatably received on said chassis.

4. A camera as claimed in claim 3 wherein two of said print rollers are mounted on the
chassis to which said print head molding is also mounted and a third print roller is rotatable

mounted on said platen device.

5. A camera as claimed in claim 4 wherein said third print roller is arranged between the
other two print rollers.

6. A camera as claimed in claim 3 wherein said platen device is snap fitted to said chassis.




