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The 1 CP preferably contains the fol lowing functions: Function 1.9 2 OCT 2006
megapi xel image sensor Analog Signal Processors |mage sensor colum
- decoders __ | mage. sensor row decoders Anal ogue to Digital Conversion (ADC)

Col urm ADKOSIRGSE exposure 12 Mits of DRAM DRAM Addr essPaisséisaoss  Col or
i nterpolator Convolver Color ALU Halftone matrix ROM SUBSTI TUTE SHEET
(Rule 26) (ROAU) 0 2 OCT 2006 WD 99/04551 PCT/ AU98/ 00549 - 13- Function
Di gi tal hal fltsenbateen dRy hpprefireed dmbodirentfpasides f&abhﬁp!e@mjnwfnﬁvd?ﬁﬁgroamcm& Fl ash

r ar I f 0
tmr3 <[;1nr)15?/sptr Igﬁ éaahgﬂga%e g@% MSLJE J ?%éﬂttyeﬂé trél L‘}l?c% fer aclgngmf S rch‘frﬁlerﬁEes%fef?ed Bond
pads THE E%Ef %ﬁéff\m‘"‘r“ﬂe?a”éﬂé‘é’?i’éﬂffe“%w*ymqag:ﬁwwrﬁﬁdywcemvmo@u ani pridigerhihc e,
JTAG i nhigrf@decparareADGequatt videst thv fritkhedd iSgpgis] ed corlels The 1CP i Stl nt ended
1. o nsunpt al | ow_conveni en

J([)ge:: ;PI 82 ; rTﬁMm% Qexmorﬁ n]3zand Eg\tlifg lf %usg?tf,s an efplo&%n %gpelctlwra 8&%1? §{< %Plécﬂ%ﬁ% Of
t he | CPvhilg F lgTH*e”qSEPS 2190513 sp ateirwm\ alpwedf biyetteninef thenmigiuply @nidgy witils prvddad it in
CONS UNMGfacdl P4 saﬁ%c%ldgm i€ blsQ Rt pak O PMI %ﬁ;@%ﬁ?}’?%mes alqovwosbme, oo

active pixel design with a reso
;; ?g;sll ??é\’g"r“lf'é‘%‘lﬁ E\ff’lﬁg‘g holrietshed H%‘hé BASY e & e supen of igfute Afpro sprfaciof the slipan wgfeeen
pi xel s foron@equengechinxe 3 miam dieanenckiatieal Rist®| TheYorBas RieRioX &h b9 Fn%ghffe;gmqgrﬁ%ar e

est advances In t
(ol d of Ease L EURReLt A Pl BBty TRt DmCie B nkbind | n
the QPf'efHepysen FYut ingwyigionsf pateRERciTiratiorsatitted Oismaga Chhiio Metbd dDeyjpraess @vey; | N
parti Clﬁlaﬁl’concﬂ&&@&eﬂ@&gs ﬁl@lylsaﬁa&e BFIEOLIIQ@ Fnanyaothc & g&ﬂn&r%gp 5 & crrcc{ﬁ)ghl Otg hSJ m lar

' esent a. | | cati on | SC
D AT o B e T e s TR it B The el e, 28¢ gknupmos

Tec hnolcagyl g 42|bEEMzd:_9aﬁy ofrkge 2 &1iks oF B@ouk Efﬁ@lelﬁl iRl fh&)&gﬂiﬁ&’tﬁci@suéac& SaRhmkel

a onfi mze chip area and
act] ve 10 b deshay ofthe i BOARN Aok DR A B i o el proes Tholeehbre w1 h

t he t eéh#Fdt RSWC SV &plpuapiFtere oumut. H*ewefthnnrmt sunpbzmsn Btighdd eirde ,mktsdwy te;ep;bmbmgn xel
size s Qﬁneﬁerﬁ’cﬁr 184) a 'Enhélﬁ@ reteRBir I (!)Stan@gyeam}egérv%@ fsUE: %}‘ th&e rese

1rs ]S Tequ I'éQ’%O ore

rea round 3.6 gm x 3. wever fvﬁ ﬁqolt 0si 1€ must

B“e”'sﬂ‘é?i gln j 0 %’B\fé"“? A SHTPSGWP&T?%I 1°7m 3’9 ofbich Wé?lslsemtabllismg jinds wxmnstbe
advant ag@émsdntgonmm«elands terefore ppalmt@m Bk filo@ sEENg Hadknd IRSth m%gth@pr%% st he

|, n rtical, directions. |n
gi’ifs]:ar a? %lzasgd;ﬂ o{h%‘g‘fe%dggggﬁ%’gmh Omé%e? |°§(S:I 1035 R’i 1&? g, &50“51?7{% ¢ FRWE g5 6?§‘?”Pre can

be a p RI5$tS glacteé 10 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 th? refill holes.

Tuming 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 coiour 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 imnto 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 mouid

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 nned phot odi ode, charge rmdul ation device, or other sensor. The Uo,'yr[][:]' 2005
transistors are packed as an L' shape, rather than a rectangul ar region,

to allow both the pixel and the photosite to be square. This reduces t he
transi st OW%?({’&? r’ig density slightly, increasing pixel siZET/APpaoea?, the
advantage in avoiding the diffraction |imt is greater than the small
decrease in packing density. The transi®stors also have a gate |ength which
i's | ongrerinserisdin thefik refill Apienand thoink telveyoioy fdlebeinh ket e kio Gying BHES G aih@vas hgen

i ncreasggl &y et &I@Meslvgﬁ I avr
m cron. Thi sbgi:qg ti)g i rove‘gﬁt-;nma}(1 lpla%gfl P’}%gl-i%%fg;ﬁqcémﬁ% %ﬁ%fﬂlj)wﬁm’? oCT
2006 \iﬁﬁ’a@’é‘?‘%4%’8%“\%%/%1@‘8?@@5&‘9”8@1% can be peadifi regrp sl foppfillite borapety offremiovinggthe he

var i at i ignspilyicagrétg€ pdriongizha wasipig eﬁeenind &ezﬁdmshdga{e h&és@&%ms&ibn of 2 rthl%yrtngé B gat e

| engt h L' “sh ki ng, that th
1 anst SR AR A2 BR e Qnd B iy PRRSRE eeTn0l gy, Normal |y,

around 8 n2 Mok dobie Figelfuhareid stoor ar et iguitaf thylaedei Gagure Rdet@ésan Guip (@py5 N2
has begn allowed for the transistors. The total area for each pixel is 16
ng, resultlng froma pixel S|ze of 4 gmx 4 gm Wth a resolution of 1,500
x 1, 000" {HE° SR U rerEng g AGVids 9y 101 is 6,000 m x 4,000 m or 24 2.
The pr es aRrodecghic funcihality df Iﬂ”&gﬁmﬁeﬂﬁﬂ)me Gﬂe;i lS'heonlﬂl el GipS Tt‘iehﬁlppi% %:? ﬁ%h

requir t VOGS | cation process shoul

opti ni ?‘gaé n?%d Syrr@ﬁm;&z}%m ar S imsee ?‘ "GO oF f of gftffl é"lﬂ‘s'ersé"t“ do%"@d‘ﬂ‘i‘gf érﬁcessTﬁ%Nban be
f abri catoEge lﬁ@%@dd‘iﬁ@?ﬂaﬂwmoé‘s%ﬁ@qﬂmsweﬂmkyﬁwm des, resulting in an . .

added proceme&msﬁtea%bggo@mg%%h% coatings, three photolit hographl C

st eps, 1tQ ee d@\/sel og% t and thre har dbakes. There are 15, 000

anal og '‘€fgRgEe HIguER ’f‘%@@%ﬁ’s v Hﬁé‘“ﬂ%ﬁ“a‘@é‘b‘;hcabwf soEewhst ilmdposs lahe
sensor .buffiy éorm&@@ by aEION fagtive bigel singnartay 201 evcaley i i s éEéJEeﬁﬁﬂﬁlxe'fs%;%aanﬁ@

sanpl e gpg.hol.g the signal, and suppress the fixed pattern noise (FPN).
There are 375 anal og to dlgltal converters 206, one for each four colums
of the sensdie & iynclhdOSagic BeCMAR inage sisgmBROM, s G Sirvarya APEXindRAL i On
type AlRGosut oAldsOWerry brodMe AnlloRki AR Sy &R0 Héﬁgtﬁ glcl[m‘zggogﬁmkem%n a amqueevrgl on
speed re UI red and the amount of anal og signal” degradation in Curred bef ore
t he si gngol % converted to di gital. This also elimnates the hot spot

(af fecting mrc:aanvﬂbamk 1GParreadly) bealivided e neuelips 51 he OMPE a@hgﬂgmﬁ ahd@d ohaoul d

occur i agl two four bit
DAC s i i el APl B S Bl il S ey s s P
vari at iloh@s et ogekegngend Wém@oge‘wﬂ@m@dm ryolie|reldcebiptatiodfep arat reyuiigk | N
fl ash mroyﬁlﬁuﬁhinli@ozfshbsp testing. The columm select logic 204 is a 1:1500
decoder. ch enabl es he a l’l ate digital output of the ADCs onto the
out put %&Eppﬁgﬂ 5“?”?% ﬁ&“ffeg‘wp‘% H’ by four columms, the |east significant
two bits of the row select control 4 input analog multiplexors. A row
decoder 207 is a 1yFH00€ i bl es the appropriate row of the
active pixel sensof_array. This selects which of the 1000 rows of the

i magi ng array i s cprinectadel inmgaseabog S| gngl processors. As the rows are

al ways accessed inmggggm%—ect | ogi c can be inplenented as a
shift register. Anlauto exposure system 208 adjusts the reference voltage
of the ADC 205 in E@W%@C?@Wdﬂ@dﬂaxi mum| intensity sensed during the
previous frame per | Gfige LR Jeait TTe—green pi xel s is passed through a

di gital peak detectar The peak value of [the inmage frame period before
capture (the ref er eftaosyeiiignal CoavassioniAB@d|t o a digital to anal ogue
converter (DAC), whiChugRARTATES the gtobal reference voltage for the col um
ADCs. The peak detégctoris.reset at the egi nning of the reference frane.
The mi ni num and nakPHRFPFEFues of the thrge RGB col or conponents are al so
col | ected for col of Tabik GRORAGD. | The segond | argest section of the chip
is consunmed by a DW&#—L@J&MB i mage. To store the 1,500 x
1,000 image fromth BFss QFEABUL conpr éssion, 1.5 Myytes of DRAM 210 are
requi red. This equaldorkitmohfat ts, or sTightly | ess than 5% of a 256 Mt
DRAM The DRAMtec".EG! Stovg assoredi+s-of the 256 Mt generation

i npl ement ed using D. PSHith omos. Usi ng a sfandard 8F cell, the area taken by
the nmenory array i >C®or3LUan When row deg¢oders, columm sensors,

redundancy, and ot pgrrfaciRrsaretaken—nto account, the DRAM requires
around 4 mme.
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SUBSTI TUTE SHEET (Rule 26) (RO AU) 0 2 OCT zoos WD 99/ 04551 PCT/ ADOB/ODIS28)6
-15- This DRAM 210 can be nostly elimnated if analog storage of the image
signal c be accurately maintained in the CMOS imaging array for the two
seconds r @Lﬁfﬂéﬁ to print the photo. However, digital st®EyeUsHohe i mage
is preferable as it is maintained wthout degradation, is insensitive to
noi se, and allows copies of the photo & be printed considerably later. A
DRAM addr ess genera!tnﬁan:{Ll provides the w]te and read addresses to the
DRAM 210. Under norjra ‘mta opera aton—the—wife address is determ ned by the
order of the data rigal “FFBRT he CMOS i rmge| sensor 201. This will typically
be a sinple raster [flinredd.intdddsever, the dafa can be read fromthe sensor
201 in any order, ”_EE%WSSGS to the DRAM are generat ed.
‘The read order fronnt e 210 will nornmplly sinply match the

requi rements of a cjoiregram Rither poI ator and the print head. As the cyan,

magent a, and yel |l ov Flés’t‘l‘men&bl-y the—pr+nt—heath are necessarily offset by a few

pi xels to allow sp zle actuators} the colors are not read from
the DRAM si mul t angowsicypad Hgwéver, there i plenty of tinme te read all of
‘the data fromthe AN 3 he printing process. This

capability is used jta pllmna'r(-" the need fpr FIFGs in the print head
inter-face, thereby M&VidHg TP Carea. Al l|three RGB i mage conponents can
be read fromthe DHAM:aL tI1ne color data is required. This allows a

col or space convert-e{%—ppew_de_a_mnphi sticated conversion than a
sinple |inear RGB tlo EASersion. f A so, to allow two di mensional
filtering of the inegeceatsa without requiring line buffers, data is re-read
fromthe DRAM arr ayf—The—address—generat-or nay al so i npl enent inage effects

in certain nodels ofBu(s:sasrrera For exanpl e, passport photos are generated by

a mani pul ati on of tjiendmdd addresses to the DRAM Al so, image fram ng
effects (where the —ee_m—ﬁal—i—ﬁage—i-s—-ﬁedeeﬁd), i mage war ps, and

kal ei doscopic effects can all be generated by nmanipul ating the read

addr esses of TheR@UDIN INi¥gk beasor. ROMa BdsherwsogShaelichinGifac? mAmayerf:bearid mpemat ed
with Subs‘hﬁéi@ﬂﬁpﬁ’eld c@r&”ﬁﬂ@?@l’ts\f nibridec®h F&GhS . S@rt@mgﬁulée&m\];ep%o?xsu ption an n\.g %‘Jngen%rnl P,
the chip area required for the address generato as It Consi'sts

only of E‘?f g ?)%’tyéerbém&’rfﬁl’sa moderate ampunt of random logic. A color
i nt er pol at or Fig 14 ilhereen tgoit heme riresd. env ech Rk td@ﬁiﬁhtegfby rtl%dmag%-gxarr%r K8 Nwhic@nd

bl ue pi oPlpX . e(:onS| sts of bit adders and

associ a?ogkdﬁn r geg}%@fl g% PLF B arvzi s?hons RSBy élcﬂg@rf‘ gangifioy actiyp RRF|)desigp wih @f of
red andregiie) ot 1390 x H89. Tz‘laﬁTabeanl bapividedante tladcoaentfonat extfigibiibr, Sith o i@ piRerd fat
connect i@BselQhd ctnbl ﬂu@;ﬁ!@ﬁﬁ §ach Aepg?&y Ot hre %hR 560%:»:@1@?0&!;5%@3 %§%u&taﬁ§a; 23 ni ng

filter which agdp es %g convol ut1on kernel green,
and bl ue pl al&&sy ‘F‘Pf’és 'n i e offiRge SBTREGN EYIQTimeesrseieins in prrtiqulaecambedfennd inftane i s
di f f er eftotfer, 09A7 tideatof CHEEt TR@sattdes @IEleced m&ezcalaﬁﬂ ﬁispartlaﬁar %@E Mosh@S1obdM aRnepS MRNY
sanpl es i rove t he col or

i nt er pol pa%f]cgﬁapﬂn&%g ﬁ'%?rfm Jéal'iﬁscms i téeoqméfnf BR %PB(? ’d“é?ﬁcdﬂﬁ‘/% L @lo YOS Active

i nt er poPiag! fnage Sepsgrs Fabeiraed @Slmﬁdr&)’xﬁlﬁﬂm EMOS Technadrigyi IEDNV mcppigam ison. To

conpensat e fof ihfife kiR ALs 2 SELLERLOY: plwﬁegi%h 06 G5 SHELNGoC Jl"(grlmlmlm%zg Ehl Ok o
adj ust the inmage shar Eness to match avera consuner gp eter Nnces, Ich are
1

typi cal tlfeE?F"retcﬁ% theingeg Ei0pPIERE sequjddRey Sy‘a’éﬁéq%“"thhl&ﬁ“h@bm lvyllablAsthifvefom ngl e

use canesnsistirseli, thé @ﬁiﬁk@p‘]xeﬁﬁze &:aﬁs)e@ SO tH ﬂliﬂﬁﬂﬂz@fm feathtelsiROThisAtiowR raq;u?ﬁﬁl ?ajrea
ular settings,

phot ogr 0C ng can
r at her ?f%gu ngdt e‘%irr%g{é "ac C?J“Fe‘ét éhe p%%osg "g‘ﬁ? b§§‘§’5tf'ﬂﬂg§'ﬁ’é{? ‘B‘éﬂfﬁﬁﬁm’bﬁ“"rﬁfﬁ‘ﬁ lepsr Bijuency
(i ndi vi ¥ipevapipsees Jo havsiasiare Miotosife tm oadinize themadimavkralic diffactida@imit i bamazphrma k'

pr oces SvernebiRktioh iSHEET . c ) ,99/,04551
PCT/ AU98/1109549 %’E‘h.ro antéhgd%gs%@ngéme\%li)su%zzw %Qpﬁotos < l? ph§gt

plane

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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These functions are all conbined into a single convolution matrix. 04 0Chez006
pixel rate is low (less than | Mixel per second) the total nunber of
rrultiplie‘% g/%ﬁl red for the three color channels is 56 mllion multiplies
per seco 82 can be provided by a single nultiplier PCFRiAU§/005y2 es of
coefficient ROM are also required. A color ALU 113 conbi nes the functions
of col or conpensation and col or space '¢onversion into the one matrix

mul ti plaagséstor omshinghy wiking ge wplohseﬁlgateoenem&wsemiax;ezhle@fop&m of hOBB.garf@ngd. t h

shar peni ng, o Gf 4 t he nos o] ar_settings,
rather than T?‘bgnﬁ%'tse? Jnatggfj{tge % 39%6 Wﬁqman”%aeﬁlga STON" EF 'r“c'%uf‘% 45 HEFERE or
ALU pr %% e heaiigs SrpEay: giqurrd Greny’ eulf |bgﬁﬂlllfﬂ‘§f00fectineléarpﬂbm9 Prifbrably 9% pmrheg or ity
of photbe@ramp»hiifoamemm&ﬁd antially inproved by a sinple color conpensation,
whi ch mdepe&de}p; %\forrlgccm | 2 eg i he coBtrast and brightness of the three
col or conponent TOP™T Sok “lip " TABE o7 EPefyizerf A Hrkx @ridy i W resletioa gt h

col or déﬁ@eh@(}ﬂtmeaﬁqe@@ !laag@gﬁrtwéféls@@amakeoaﬁﬁ] Q(r28mm5RA|\/B requiring a total
of 6,144 bit Qr, correction process.

" They are al s?ﬁepfﬁrgﬁa@g}r&g%F%?Mé%gg?ﬁ poa?fg'?s mtcess St uhed ILWEPARRES i cal |y

sel ect éd " wiTPe-NMGP Bricatiay Hr%CESF$°“'Abwilﬁﬁed§vae!@=zemm@l on system of the col or

ALU conver t Sofof fiferstdterediold. TRbctin 6QA6RaE ush @yel ch%%%@fymﬁcf@s &slihe col or
space of . the print ément —of t he

added proc scomplg 1%nftpreespm ateSttHCOqg;oB c',oon '3 at S )
RGB data.  Howe i MoV PP RSB HEs "ﬁ%rdf"@lf’t’mﬁl“i fFEm eRd tyrecof
bot h C@Pféhakﬁpaces and perfect dye spectra for both the color f| I ters of

the image SenN§Ofe lS@@(danﬁigkes (%hen Erotgysgé (AS&) 265h§1e?on I;-l:l%lll. f%ic(ttcgluemm% } the s

a ear
i nterpol ation of a sanp ree di nensi onal rar ’f’ran%”l’S E

This caRPEY f“éé‘%’la\/eff’vdeﬁaff& RS yeferare 1amale andibely theprgxm ﬁrﬁewemsels fikqd pettemhleuse coI or
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for the 16 bit CPU. 1024 bytes is adequate. A print head interfacel228CT 2005
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reselution 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 4(.96 halftone dots.
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chains into the side of the canera chassis. Fig. 17 illustrates a rd(T 2006
- canera view, Fig. 18 illustrates a back side view and Fig. 19 also
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Totat

20

The print head utilized is composed of eight identical segments, each 1.25 cm long. There is no connection
between the segments on the print head chip. Any connections required are made in the external TAB bonding film,
which is double sided. The division into eight identicat 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 (10 cm 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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(1JM1) comprising gear wheels 24, 25 and 26 engage one end of the print roller 61 of Fig. 8. Asbest 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 fxssembled platten unit is then inserted between the print roll 85 and
aluminium cutting blade 43, L

Turmning 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 iensing 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.

Tumning 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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The operational mode of the camera can be programmed so that upon the depressing of the take photo a first
image is sampled by the sensor array to determine irrelevant parameters. MNext 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 photb 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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PO7946 15-Jul-97 A device (MEMS10)

P0O%393 23-Sep-97 A Device and Method (MEMS11)

PPOS7S 12-Dec-97 A Device (MEMS12)

PP0894 12-Dec-97 A Device and Method (MEMS13)
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35 n a |Ppo89s , 12-Dec-97 An Image Creation Method and Apparatus {IR01)

PP0O870 12-Dec-97 A Device and Method (IR02)

PP0869 12-Dec-97 A Device and Method (IR04)

PP0O887 12-Dec-97 Image Creation Method and Apparatus (IR0S)

PPQO88s [2-Dec-97 An Image Production System (IR06)

PPQ884 12-Dec-97 Image Creation Method and Apparatus (IR10)

PP0886 12-Dec-97 Image Creation Method and Apparatus (IR12)

PPO8TI 12-Dec-97 A Device and Method (IR13)

PP0O876 12-Dec-87 An Image Processing Method and Apparatus (IR 14)

PP0OE77 12-Dec-97 A Device and Method (IR16)

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

PPO879 12-Dec-97 A Device and Method (IR 18)

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

PP0830 12-Dec-97 A Device and Method (IR20)

PP08S! 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 provisicnal 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-93 Data Pro'ccssing Method and Apparatus (Dot02)

Arteam Technelogies

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

an Artcam type device as described in the foilowing Australian provisional pateht specifications incorporated here by

cross-reference:
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PQ8012 15-Jul-97 - {Image Processing Method and Apparatus (ARTO5)

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

PO8014 15-Jul-97 Media Device (ART07)

PO8025 15-Jul-97 Image Processing Method and Apparatus (ARTO08)

PO8032 15-Jul-97 Image Processing Method and Appararus (ART09)
PO79%9 15-Jul-97 Image Processing Method and Apparatus (ART10)

PO7598 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)

1PO84938 11-Aug-97 Image Processing Method and Apparatus (ART14)
PO7997 15-Jul-97 Media Device (ART15)

PO7979 15-Jul-97 Media Device (ART16)

POBO135 15-Jul-97 Media Device (ART17)

PO7978 15-Jul-97 Media Device (ART18)

PO7982 15-Tut-97 Data Processing Method and Apparatus (ART19)
PO7989 15-Jul-97 Data Processing Method and Apparatus (ART20)
POBO19 15-Jul-97 Media Processing Method and Appararus (ART21)
PO7980 15-Jul-97 Image Processing Method and Apparatus {ART22)
PO7542 15-lul-97 Image Processing Method and Apparatus (ART23)
PO8018 15-Jul-97 Image Processing Method and Apparatus (ART24)
PO7938 15-1ul-97 Image Processing Method and Apparanfs (ART25)

POB016 15-Jul-97 Image Processing Method and Apparatus (ART26)
PO8024 15-Jul-97 Image Processing Method and Apparatus (ART27)
PO7940 15-Jul-97 Data Processing Method and Apparatus (ART28)
P0O7939 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-Jul-97 Sensor Creation Method and Apparatus (ART36)

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

- PO8020 [15-3ul-97 Data Processing Method and Apparatus (ART38)

POB023 15-Jul-97 Data Processing Method and Apparatus (ART39)

POG395 23-Sep-97 Data Processing Method and Apparatus (ART4)
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PO7981 [15-Tul-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)

POB026 15-Jul-97 Image Processing Method and Apparatus (ART53)

PO8O27 15-]ul-97 Image Processing Method and Apparatus (ART54)

PO8O28 15-1ui-97 Image Processing Method and Apparatus (ARTS6)

P0O9394 23-Sep-97 Image Processing Method and Apparatus (ARTS7)

PO9396 23-Sep-97 Data Processing Method and Apparatus (ARTS58)
PO9397 23-Sep-97 Data Processing Method and Apparatus (ART59)
P0O9398 23-Sep-97 Data Processing Method and Apparatus { ART60)
P0O9399 23-8ep-97 Data Processing Method and Apparatus (ART61)
PO9400 23-Sep-97 Data Processing Method and Apparatus (ART62)
POY401 23-Sep-97 Data Processing Method and Apparatus {ART63)
PO9402 23-8ep-97 Data Processing Method and Apparatus (ARTé4)

PO9403 23-Sep-97 Data Processing Method and Apparatus (ART65)
PQ9405 23-Sep-97 Data Processing Method and Apparatus (ART66)
PP0O95% 16-Dec-97 A Data Processing Method and Apparatus (ART68)
PP1397 19-Jan-938 A Media Device (ART69)
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of water to produce a vapor bubble which expels the ink. Water has a very high heat capacity, and must be
superheated in thermal inkjet applications. Thls_ leads to an efficiency of around 0.02%, from electricity input to drop
momentum (and increased surface area) out. - ‘

The most significant problem with piezoelectric inkjet is size and cost. Piezoelectric crystals have a very

- small deflection at reasonable drive voltages, and therefore require a large area for each nozzle. Also, each
piezoelectric actuator must be connected to its drive circuit on a separate substrate. This is not a significant problem at
the current fimit 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'igital 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 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 2 width which depends upon the inkjet type. The smallest print head designed is 1738, 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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- 1J02US 1oz Electrostatic Ink Jet Printer

1J03US 1J03 Planar Thermoelastic Bend Actuator Ink Jet

[Jo4US 1J04 Stacked Elecrrostatic Ink Jet Printer

1J05US 1305 Reverse Spring Lever Ink Jet Printer

1J06US 1306 Paddle Type Ink Jet Printer

LIO7US . 1J07 Permanent Magnet Electromagnetic Ink Jet Printer

[JO8US 1i08 Planar Swing Grill Electromagnetic Ink Jet Printer

1J09US 1309 Pump Action Refill Ink Jet Printer

[J10Us 1o Pulsed Magnetic Field Ink Jet Printer

JHus Ut Two Plate Reverse Firing Eiectromagnetic Ink Jet Printer

12us 2 Linear Stepper Actuator Ink Jet Printer

IJ13US 1113 Gear Driven Shutter Ink Jet Printer’

1J14US 1J14 Tapered Magnetic Pole Electromagnetic Ink Jet Printer

| 1J15US Jis Linear Spﬁng Electromagnetic Grill Ink Jet Printer

H16US 16 Lorenz Diaphragm Electromagnetic Ink Jet Printer

117058 m7 PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet Printer

[Ji8Us 18 Buckle Grip Osciilating Pressure Ink Jet Printer

1J319Us 1519 Shutter Based Ink Jet Printer

[J20US 120 Curling Calyx Thermoelastic Ink Jet Printer

J21US 1321 Thermal Actuated Ink Jet Printer

12208 122 Iris Motion Ink Jet Printer

1J123US 1123 Direct Firing Thermal Bend Actuator Ink Jet Printer

1J24U8 124 Conductive PTFE Ben Activator Vented Ink Jet Printer

[J25US 1125 Magnetostrictive Ink Jet Printer

[J26US 1126 Shape Memory Alloy Ink Jet Printer

E27US | 1327 Buckle Plate Ink Jet Printer

1J28US 1128 | Thermal Elastic Rotary Impelier Ink.Jet Printer

[J29US 129 Thermoelastic Bend Actuator Ink Jet Printer

1130US 1330 Thermoelastic Bend Actuator Using PTFE and Corrugated.Copper Ink Jet Printer

[J31US 1131 Bend Actuator Direct Ink Supply Ink Jet Printer

1J32US 1J32 A High Young's Modulus Thermoelastic Ink Jet Printer

[133Us 1333 Thermally actuated slotted chamber wall ink jet printer

1134US 1134 Ink Jet Printer having a thermat actuator comprising an external coiled spring
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IJ4I US 1141 A thermally actuated ink jet printer inciuding a tapered heater eiement

1J42U8 1J4z Radial Back-Curling Thermoelastic Ink Jet

1J43US 1143 Inverted Radial Back-Curling Thermoelastic Ink Jet

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

1J45US 1J45 Coil Acuiuated Magnetic Plate Ink Jet Printer

Tables of Drop-on-Demand Inkjets

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

identified. These characteristics are largely orthogonal, and so can be elucidated as an eleven dimensional matri

Most of the eleven axes of this marrix 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)

IX.

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 £J45 above.

Other inkjet configurations can readily be derived from these 45 examples by substituting altemati

ve

configurations along one or more of the 11 axes. Most of the 1J01 to 1145 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 coiumn of the tables below. The 1J01 to 1J45 series are also listed in the examples column. In some cases
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OCT 2006 WO 99/ 04551 P /AU98/ It woul d be appreciated b
person ski Ihlwé’ﬁllgf’%ap[’rﬁcéawﬁ Y2 Pfal Skﬂuér:)re?igﬁrst IO TERY SRR 8?“??58?“??583%/?80% ma
be nedde b diephen preserds siony eriteispriliagniofiows without frearsgdonfilicspigrbodk piint s

Wi t ho%varqglpgsrlgrbaglg dgsl’:rq;ga t lﬂt% p?@énlf E&bo@fmea%@g‘pel‘heg?oret Ia:tebe (!OFI]SYGQIQB h Of r@sﬁecg rtcp@edl y
descri bed. The present embodi nents are, therefore, to be conS| dered in all
r espediugaive Ppgnot Egiciét r at i ve and not restrictive. 5 SUBSTI TUTE SHEET (Rul e
260 (ROAU) 0 2 OCT 2006 61 The clains defining the invention are as
follows: 1. A recyclable, one-tine use, print on demand, hand-held digital
camera conprising: a jacket being hand-held and portable; a viewfinder

| ocated within said jacket for selecting an image; '

wz
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an i mage sensor device |located within said jacket for sensing sai dUiMﬁé;gwE
processi ng neans located within said jacket for processing said sensed
image; a pagewidth print head |ocated within said jacket for printing said
sensed image; an ink supply neans | ocated within said jacket for supplying
ink to the print head; and a supply gff print media in the formof a roll

| ocated within said jacket on to which said image is printed, the supply

of print media being pre-narked with tokens designating that postage has
been pai dhsslamhadelmaughthe nvgatipriraaellows: on the print nmedia has ore such
token associated with it, the tokens being pre-printed at regularly spaced
intervals on one surface of the print nmedia, wherein each token has an

address Zone andcgldhlaoke-Hoeaisé @iinien &dni@d AsBOGicRl BgitaMciderkt on  sai d one
surface tomBr_Qvi_de a postcard effect. 2. The canera of claim1l in which
each i mag@™PYPEi nted on an opposed surface of the print nedia. 3. The

camera of cl ahgaci(eﬂﬂ%iﬂg*ﬂaﬁﬁthéﬂaeaﬁ%&[blé;s in a currency of a country in which
the camera is bought, Wth a notice to that effect being carried on an
exterior of tB&ewlmderlgcated within said jacket for selecting an image;
an image sensor device located within said jacket for sensing said image;
a processing means located within said jacket for processing said sensed image;
a pagewidth print head located within said jacket for printing said sensed image;
an ink supply means located within said jacket for supplying ink to the print head;
and
a supply of print media in the form of a roll located within said jacket on to which
said image is printed, the supply of print media being pre-marked with tokens designating
that postage has been paid so that each image printed out on the print media has one such
token associated with it, the tokens being pre-printed at regularly spaced intervals on one
surface of the print media, wherein

each token has an address zone and a blank zone for writing associated with it on

said one surface to provide a postcard effect.

2. ! The camera of claim 1 in which each image is printed on an opposed surface of
the print media.
3. The camera of claim I in which the token is in a currency of a country in which

the camera is bought, with a notice to that effect being carried on an exterior of the
camera.




