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| CP, as the extra cost of packagi ng and bond-pad area i s sonewhat cancell ed
by the reduced total wafer area requiring the color filter fabrication
steps. The ICP preferably contains the follow ng functions: Function 1.5
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aval | adyhrreseit 1048 nha@dita 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 is provided for sealing the refill holes.

Tuming now to Fig. 14, there is illustrated a close up perspective view, partly in section through the irk
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 sul;faca 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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PCT/ AUQ@J 8:9%54{9 to Ee]séu'are. 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 fonger 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

SUBSTITUTE SHEET (Rule 26) (RO/AU)



To antialias | mage Warping. These functions are all conbined into a single
convolution matrix. As the pixel rate is low (less than I Mi xel per
second) the total nunmber of multiplies required for the three color

channel s |s 56 million multiplies per second. This can be provided by a
single mM¥Q!¥PYr. Fifty bytes of coefficient ROM are al PETAIEBDIEY. A -
color ALU 113 conbi nes the functions of col or conpensation and col or space
conversion into the one matrix nulti-ft-ication, which is applied to every
pi xel ofnsitttyenafchiagtey. majisg th¢ tahatisdzar dae iinfigreprésae 2 etdil@prop@tidn@€ind Ol g&bmgﬂd mat ch

~ the nost popyleat @@teagungémr@mggd Mg&ﬁ &&%gﬂ%&&&y sek.gmémﬁg enhmum

conpensation circuit of the color provi des conpensati on
| ght i fhreckriesy Nefsly. Tﬁ‘é‘d%@t woylhpeoequirsd fof repitnetis grekiphis Praferably aﬂévenhaﬁal ly
inprovednbmwausmmnh&meﬁlor conpensatlon whi ch i ndependent|y nornmalizes

t he contras bright.nes t,he e col nponent s. A col or .| ook-up
PR Bt e T Mt e R R e S e
separ at £0025P0K g aremvmagmeqm FG1 isch.080 grok &P00gdN, G 24dd’.bi ts. The CLUTs are

used as par imQfesdrlior £RloPHaf kS § f ed for color
speci al effec?seS such act)s g%gchasﬁh%%'pgﬁ&g {:t e%géﬁlr&ilﬁh‘%g\% rW&foects A

col or space TheGMRS %‘i”&’i‘f"@?‘%‘fséf?f"é‘i‘b"t“ﬁ’é"‘%?épd’?m‘m}?ﬁaéwwrts fromthe RGB col or
space of t heolbrvage aﬁ&ﬂ;ﬁﬂsﬁ Tl@se chihie: feBvitat€ials@g d)‘l‘eﬂ%ﬁ&osé}igltvte%lymlﬁeﬁ]tr%ﬁltmngh@m

a1 ol o sh ORHEERARAL T B g8 PO FR e Phop B Bt oeorsimephigs M
per f ectardhpkesspectra for both t he col or f| Iters of the imge sensor, and

the ink dyespeeAte 15 h@) aQ&lJé%fgna@ﬂfrBJe@&F?(ASﬁs) Fost Sde 7 LRE G e c&&rﬁ&s%@&@é&ﬂsgﬁ@ ADs
sanpl ed three dinensjional arbitrary transtormtable his can effectively

‘mat ch ARY PhBhE I RInERYGe £ Jorb gt fer%é?@nié@%‘e 19 hel! the glenab ardgpprEpdbeixedgam gpisc

syst emesh.usual |y necessary to obt al n good coI or space conversion when the

_print engin hi,G However . since
ﬁon | i negrl t?helre a][e%?% ]P%m d?m?gosweﬁgs et oef e ffmsr c‘\’/er?ns ofhs ﬁe'fsoragaysﬁ%ﬁ B P&y st em

can be dﬂ@eﬁma A susqeRsiyF apprrgimation tmglf’efi'cbﬁl yAc,fa\m oﬁﬂmcﬂd@neé(@,@ | @ntised @saduesthe Thi s

req uir %&vé}kl&espém |refqh1ﬂh |a§r§th@-ﬁl’ﬁbu§t| o?F alﬁﬁ!g E:Fdapéﬂegra@ﬁogn ﬁ&%m%r&hé(g%naltlsl’] oNRYES |
ess i xel |l sec ese

since the conton i xel rate

oper at (IR TORAE P he o1 e GO G roreni S Qb FHEotTRY P o
adder dfraginglg gigh ipred a DEGtaOsedA\ FathwiTiCCAo ha nedfatired DAICtshvhtch @inC6d &fset a@R@nsati on
functi r a di S ered

ai t her Aot Bl b Al RE PAE 3o SRR B 58 i e w116
is pro@WH@dm?%$m%tor|ng dlther cel | coefficients. A dither cell size of 32

X 32 is adequadbRmh lec@h 08 istahabool BRAE Shich LRRNSAT e anﬁJnt@te H@ltamg.&puydf%lebi{[%s The
i thered usin e sane

t hree col - ellow - are al

cel |, % B & Supes el Aabio: %éfgﬂaﬁﬂ%l S oo o SETIETEBIo L1 o e SV iF R FrreL e
rruddyurmg-‘an@Cfgrrtuhelemsd tones which results frombleed of dyes from one dot

to adj acent c $Shl whPE.d e NM sl ze yired KByt e,

as the oneA%%‘L\/lgﬁ }gé}s "ng‘ MO Eer P?t %ﬁ%sﬁh TR grOfg'gé e ?xeé ﬁ"w?ﬁmee

col or s . Thiypedecy vk %fltheH&qoff?‘ﬁrﬁf ﬁ'g m&s'e&jafias ISde@eEqute@alemwnelmdms@d ds thheawswiet h

st OChastulafs a&i@gsédrﬁl %@an@'tﬁehﬁsei@ahﬁlb&nbé@p'eﬁemé;'a;mwré%gtendoes not produce an
i mage quite as shar or diffusion, it does produce a rmre accurate

i mge with APékk%F"P&?‘FﬁSP&E&?@S adppyts e reftence Valinas o i ¢ D528 fcesgongs o die pgiintum

di f f usiieesitysensad tiirfni thie a’cwouaﬁdxelpe&s Bafion e Ig&t-ml fixeR ﬁt(iasaeﬁ@w:fugﬁ aedlguh@&k dettRs har p
EY?S g 0 OfThL I’C%E "fn«g OPEE SQE“)[@ OEI Ee??r% %@%%g% ncerh'amr:} I% E/m V\%Q tc.p gfnal t(l; gnsa V(\)!é%t on
f or med C%"c"@ﬂ?ﬁaéﬂ &‘h'ﬁh gensees ﬂ?aslPﬁakeferEmchtwe fchanefc@lwm Aigfsi Brepek ﬂmcwerd rebpyat@he

di gi t albediiing oD RBrehdBirhme? File Hifiln0E 2/t HixFRMEV 2P e SRR ARELIVESRpdaBis ar&%t one
i nform‘:};thm3 ff lmthe DRAM 210 and the contents of the dither matrl x 216.
Duri ng PBEHE PPSRE M ocess, the resolution of the i mage i s changed from
the 250 dpi Tof setchélagepiettion df boaipineniumagsy 4 DRANME 1 dLus&do hdﬂ)'the @fagt. ITe spteitat ed

i mge. i rted t n_avel 40. 96, hal ft

dor o, ORGSR el B 1 3 BB HBET Blor oo BB, 7
The | CPbitEbYIFHY Kesahan &%k oflxa25HMbit BRAY 0 EriIRAM teemol @Plassouxdds of 19 236dMbitgenetating

m scel |1ﬁﬂaﬁﬁd§d@ﬁg8ﬁ@mf¢m’(§:§l ons, such as reading the buttons, controlling
t he nmotor and. sol enoi ds, .settin t he hardware, and, aut henti catin he
refill statrdh? S‘ﬂﬁqﬂd BY flels qﬁS‘b\ﬁk?“’F‘é‘ﬁWF‘@d‘bﬁ/“ﬂﬁ‘@ By fow decagars,

and a werdes, waundety adfothPIfBEe 36 Glkentns R8oubdhe DRANM SRGires arid 4 B2 ENt I T e CPU
programis run froma small ROM 220. Program conpatibility between canera
versions is not inportant SUBSTIAGTESHEET Rk pi GY¥aWs are run. A 2 Mit (256
Kbyt e) program and data ROM 220 is included on chip. Mst of this ROM
space is allocated to data for outline graphics and fonts for specialty



requirenments are mnor. The single nost conplex task is the encrypted

aut hentication of the refill station. The ROM requires a single transistor
per bit A Flash nmenory 221 may be used to store a 128 bit authentication
code. J/Ogtgé des higher security than storage of the authentication
code in W as reverse engi neering can be made essenti alf/AYB8%YEY bl e. The
Flash nenory is conpletely covered by third |evel metal, making the data

i mpossi bl e to extract using scanning probe nicroscopes or el ectron beans.
The aut hent iTelaPROM 2bdeby nepstiytetmiadediifpnildzstopkd b thafreage ngaplgiras eesnretely mAitathe@ast

two ot hethe cRibBSRhgRE brihy & he FRALHAS fqliRd & RYLAS Rbk&at a,ga; sey;;@@@fﬁ& im&e R T
whi ch | ocks out. repro amh%fgraof t he aut hentication code, nd a bit which

i ndi catPEEPRA T E H‘é‘“’f‘,‘é\ BN PSP Sos 2l oanseprisi of tE"aRhé‘ﬁ o he pyifqd

st at i onronsilbrebiflktesh menory can al so be used to store FPN correction data
for the i ITB.gJ Hia Ecﬂ%s ge@ggérbﬁloﬁg&] c#EQ/ the ing qglsrgadl aﬁcci'esg 1o tEOBR‘KPﬁa llJn egnormal
paranmeter is stored provi ded for scaling i Ng. cyc

appr oproPHEEEen- M '@d‘tjdf‘tsﬁ ﬁé‘ﬂ“"‘m@ by [the @tderfof éﬁd@h"@%ﬂ fpoetle (FM@S Iﬂtﬁwmswéob Wstvéil
accur a%wﬁlbﬂ:@@sﬂ@le e&a&eﬁum@na}eamcapmvdd%@l thems&bam bRt lhﬂat&m{g%n&f a -
crystal, C | ocked 1 oop 124 is As

a ed.
Chectr attiBre P F DARVORE EmeReDaur Feb prf RO RE CAV o vaoPeieRy s s
chi p, rtdoenfentecfizenioyinterpdiit@ agfthd fhiet hesiCAd thatyar, mb@nt,hed Rlidw dos ﬁhﬂgl pridtlhkad are
tri mmq,csiggml gffsletruytal @iv £hes td MGw sfabeeoY QALH@ aenﬁamét R @&Jorg D ELf%?Ja frollE, hxméh?l

This all ovvst e clock PLL to contro heat er se W W th
suf f i cisEnangualy rtippgver. Aegedy plenphyidigne smm 4“50%6 fqomslﬁea@w AN s dwrng thea 6T

cell. -Ehﬁtmﬁ GroadsL Mnadppniovi chedho l-RRRAY B¢ YecdBAPIFYs infiQprikthi@adlifedld thbrEtly- 5&&%24

bytes is. ade print head |nterf ts th ata correctly

or T he BRSO a5 R PadE b8t Sot s S R reaprer s

ti m ng alevgrmtolr sguionederdy ptohide pmontsofieadied Tinesdont th:m ngmgie Gimal BRGBray CM3lr y
dependijg.pen tenperature, the nunber of dots printed sinultaneously, the
print mediumin the print roll, and the dye density of the ink in the print
rol |. The fdtPdniial credinensions) frerisg ofihaimpgs 4ita wigkpawpifigise pusfers aia proid fleead

i nt er f akEDRABO@RAGCt i on Function Pi ns Dat aBi ts[O 7] | ndependent serial data
to the eight, segnent s o of . 58 BitdC 1I\£ai n dgta cl FCk for the
e b St Rl S St ey

act uat aihetos 2 dewprdited §y dmﬁrﬁ@hecntof pmtcs@adﬁmmso thoPRAM. Adacimagitagiing effects (where the -
BankEnabiyai Qm%e] is éhllcgwslmgéetvﬂﬁag and [AKidoRBROME 0 Lan! M HEL Ln@r@t\é@gy ﬁ:&ﬁﬂd%dgqma Rl two
banks of nozz[es. This 2 alliows two different prlnt speed/ power
consunpEHrETes PRt s Nozzl eSel ect [ O- 41 Sel ects one of 32 banks of nozzles
for simul t anadiege aditessatdean: 5 | nRakedinpl@hateewi smﬁ&mlanﬁdﬁlmmpereﬁarsade lb&lt mtorﬂ&nSf er

regi st g r. hift r |st rsI SUBSTI T
Srier (Rt o) BRI BE By PR Bl oy ofidg i Mg o
transi steerapgroutsiof randamitigigsh menory 221 may be used to store a 128 bit

aut henti cat |Apd3lof381@$olata- Q'l@coWex%\&he‘:’ﬁccrlem%ﬁJm SERY drden, tanmue pﬁ(‘:@fnﬁg&mcbﬁxelg h‘te
aut henti cati on code as reverse engl neerl ng can made essenti al | Yy

i npossi B oifyge ‘ic‘?‘%fé??fs aﬁ%ﬁi?ﬁ*@ﬂ"q regiseiPicdivisiop ‘”’&Wé'i‘*\éﬂz &y 8’teﬁ‘i) pif (fogtré prdrpiveha| |
maki ng sb ey dabeimpiaass isliixe shifs @&Eﬁmtcohi&ttmg;osﬁaﬂmr@g probe mcroscopes or
e Ly

aut hentéresatapdirueplants @b imageh The cwdvpleton ke Br thelpreanefanaig digfermit frgm gt df khe red and

aut hentyieplahd s grbeR U8 owid i mahy Rinfplei CHyd RELGAL Bifr b dfnGamera has been
refilled %ya an garut hemll ca?ed%fl | 1 statlg'lée% : lhlr a?ﬁgsﬁ% mgrmr can al so be
used to store FPN°EBYTEEE PN nFamekimdiomt hreinparigsraalgtionroxied Wd‘EﬁCPPUﬁ‘SIP?‘VOF
phase |oekedajpeimatioascaink Bgmop@hanet er is stored is provided for scaling
the cl ocking cycl r.opriate. correct time. The clock frequency

does not requi reTgfoym f“asi%l ‘:@Eedrg% FOning &g g"“lﬁ'é{f‘@"‘%%?zf’&’ﬁs are provided. To
elimnate the codb adist e wgﬂg’omness dmayh acdmgpconalstcl préfertnogs, wiidhhereatypidahyster thocked
| oop 1214151%&5[0 S & htiy%ﬁarﬂeh@aﬂc feSHMGERY sfile A9 kL 1E”QO98 Gl hc&glﬂ{er Fr%dulall il ¥ a
variable fromchip to chip, the frequency ratio o e oscillator to the
PLL, i s RIPTGFEal APgrosrphipradreis dierogrssingicanmgtch the gpst P@uimvﬁ@gvaqﬂwqughewara@em. n

Fl ash menory 121 To?@b@ss&kkiﬁiﬁ&:ﬂghﬁhlﬁ ﬂﬁtlﬁnd?l@hd:%ﬂhamh hée. ThB QinkdK issidlilarRerad er
pul se V\Ilw(‘js},l maslt(h suffl cient accuracy. A scratchpad SRAMis a small static
RAM 222 W't h & é’rlo cell. The scratchpad provided tenporary nemory

SUBSTITUTE SHEET (Rule 26) (RO/AU)



for the 16 bit CPU. 1024 bytes is adequate A print head interface 223

formats the data correctly for the print head. The print head interface
also provides all of the timng signals required by 'the print head. These
timng signal s may vary depending upon tenperature, the number of dots
print ed g‘%)rﬁffot‘%?ﬁeousl y, the print mediumin the print roPFT/ARPRO0SHE dye
density of the ink in the print roll. The followng is a table of external
connections to the print head interfact  Connection Function Pins.

Dat aBi t-s[ 0- 7ip aitialke pesgel&mpinger i al data to the ei ght segnents of the pri nt
head 8 Bi t%eglﬁmmwargm @onfglngp.lﬁto U Q&vamontmanﬁaﬂsz xRk ]f% &l2: 2]

1% ENI di fveren

| ndependent enabl e S|%na S actuators
pul se tYIRESPY &rodhiEhte b‘f”ﬁ'l""Sr DBQH‘RFEﬁ%l‘B‘Il”efQ)fD'l‘]‘C thfet enigs chaprely efr56 iilkien f?‘é!n’é@wsr or
i Nt er | easssd] THEdanl b fréftedfy atsibfle Jaamksr rafry @tes brQ&ZfRa: ROMUrsaBtdaag two di fferent

print speed/ ns tiop .tr.ad S Nozz| eSel ect[ 0-4] Sel ects one of
32 banks of Agg\ﬁl egq Ho%mes LFet %‘ﬁce'%"ﬁsopcéoé(ir GHPEBPIoB andsgle ﬁPTcé}:Weéﬁ’%l”B?:R‘e P¥ads

- t he parmedmixghultplighian E‘Plchrlegqphﬁtdecr evelly tphieltofige Glatca Al maimsitdnening hief dblor @géctdnahaiidl

Total Zfhich RGoRpbddlar REAL Mitet hbifdndsSicGQRPOSed of eight identical segments,
each 1.25 cm | ong. There is no connection between the segnments on the print

head chip. AhS'OETREEHPHIE o8 tEiFHE ALY Preovide emaertation r by iesingaf hamBofbarng
film nidpdrighof pistogepts ke sibb:ehadly uﬂ_ﬂil?/edjb}?\fd sﬁﬁ;ﬂhrtolb:fﬁoﬂﬁdﬁﬁa&tﬂ wﬂléﬂ%t:ﬁc&g;hlﬁ%&?xm&tzs i's
to si A i . fer .Ssteppers. The segnent width of 1.25 cm
fits gBL;sélcl Xm%tﬁ%dg)pg{neegwm%} ?glof p%:'ssti he print head chip is | ong and narrow
(10 cm x O. 3“ il ‘°°k“ﬂm@‘fs{t3é‘d@érl2 s prsvideddersachicoler campnny | Bess arg fieen tepodte 38 x3r i nt
head chirpsas, Adi@ing b P86, i Blsd Thescrtie Er@tlﬁﬁ & plrt gﬁh@mo?(cogrecﬁon%cesé ﬁ@ﬁ%%[%ge of

four co Ifetgglprln eads are atterned in each wafer step.
SHEET (¥ °28)PTERGHY §‘§ff‘ 91-“8@’15‘3’?‘6?7}/‘}5\'@98'}’06%&9 -19 never drlven at the

. same tine ass ¢oleesm¢mgmrs@nss®m off e £t A LU TdhvSts ir6m th@R@N il spdlof 1ADiRage sensor to

f1 uct f L
uc Ua:Bé (vaﬁ cgl&cL QQE‘{ t§eo alz:r ?’ﬁe s%tléstn (%?Vcrswne {slﬁ‘r{aq ement otfﬁle Rlégldﬁtf e Ohfﬂ/el’s ﬁlgn dard

transistors are focate e Sensor as Pos
JTAG ( JHmak cometsion meymepperieyt b’ﬂ’ﬁf)‘y Pfr*PP@ 1cflerorac@ 28d pesfedt dysl sprdtescfor bath e @olbr@Rerf off

testi ngheplulagma@& a%ﬂlﬂ'ue R IEi:,%:s' AR FROSEERNs PY¥i-thbe mfeﬁ;t)l'atlml'l oftd %ﬁl&%e i@at NE
conpl exi of t.he iety of testing techniques are req wred

i ncl udi ﬁ" B SRR i ¢ s Caa iy T‘}““aﬁ‘m“‘f"dﬁef%’halrfefmced'kﬂﬁh%ﬂ%rtsmsﬁ Sugiyp

over hea@dst@f is] @aliyn nm;hasqw & @bain Loas S ust@dsph@r con@hiop Wies then Grink ichgintl isr y cbieor t he
random JegistaRphiit Ons. The overhead for the large arrays the i mge sensor
and the DRAM 1S smaller. The JTAG interface is al so used for

aut hent i cat i 1ot sipgsdhemes-finearinggf a haliamed iMhietoutpy i vag smaletsinpier envsru Fas b ivad: At he

camer aSsuﬂﬂeﬁmﬁmd n)‘ultl’pQ/fChI{ ﬂr@die \Wtctildn: Gld@ids I Tt} rdﬂﬁﬂ?ﬁmeaﬂﬁtlph@ knadl a@dthﬁs%%llltyne ixel.
construlgt t hus, preventing inferior. quality refills from

r ef
occurring. FREC tlélen% P “er?ﬁf[trht%llitk}‘f’e(?ffsi thag! Mriygisep él’lﬁfel"Pe"‘g‘P'}itci‘“o‘;Hm 3 %i'igf?e?’“'f‘ﬂ‘érn
vi ce veandadderTTiee radsipiior end apieotracaiin 4 ®locenmmmtiﬂasmaeh it tHe B@or k @kpedshtios ﬁzach‘lbro n

during the aiH%lQmiﬁgrqngt grﬁ Ffﬁ'FIIQCPﬁ%g E]r %rs% 9‘8{1 or refl f! er uga%d F stotcipa.snfcgl'{nngg élger o lia

spots on the H?é?p“nt ere sta as the newin

i nj ect SBIMERRBATXROM § 161 providsdfor yarige d@e cpll qoefeientst ésiltheeeﬁ*l sigd W2 32 i hceqtnem

st ep i Nenbufsth QRSN fefdad Hitle @ﬁ@@@iﬁi@ T inles t:ol(F 4 -gcyar;]- Z‘laéelnla,%ct fe@&vﬁ-sar@allfJ R usifATET &
Vi ew. THrsn%Qanovy‘smm tt he asihs %/( canera system proceeds
via first asSendliTh ?'ﬁg‘"] RroLrns Sf ik r?héM"H?B‘ze"‘Fﬁ@d)F‘}ge‘ifﬂPEE’ foaes which

i nt er c oxsulciasblesi foﬂytﬁeftotne:ne &8 toatdjhogntaine whitk saif wanhiine fawai BOM biesrvequirsiiié CRBAL, €

| nser t el hdrobindLAghe hm@rngms B et RUL Bhec LOLL 65 which i s wrapped ar ound

a plastic former : provi &’qu at the other end of the.
print roll g&%e §t§""é§al’?‘tﬂmﬁ E1y éfriilst’?wd S‘i’tlorﬂﬁrﬂi dithkr witkcitophastic eptinassd fliihemaprix $/hikhe

i nk su pﬁﬁm#nng’(ﬁ&h&ﬂ bﬁﬂ'ﬂce Maé‘e(ﬁlu?erﬁ.@'sﬁtmp Qd drrol (ﬁfﬁlsBL Q{&&W&Q ghofe Q&Braé h@é@)f f O

i nt ercof,nne(?:”gl?acts . %Fagu% 8% whi ch include |l eaf spring ends

i nt er conneéti-on W f“ﬁge Pipg proguced By, groop difusigp, isapigcixy 3@9(‘&%3%“%‘6"'%@(‘ P?S‘“'b‘? B de
for el eveshingaisk ditering pérfoodied i cei@dre Aemath. The Tiigh Piird B:sdh@ (i BooFdpOSL, 604 dpiyresdi it he

next St&&l!!&rﬂquah?w Q§ﬁéf’a%ﬁ]lfo%edg{o&%s i 1th|ersmatrhe insertion of the relevant gear
chains into the SI nmera chassis.” Fig. 17 illustrates a front

camera vi ew, Dlpiabhalﬁfgmg Is| pgdarpett yse digibhiaktosinglenitvi! @wsing a simple comparison between the
contone information from the DRAM 210 and the contents of the dither marix 216. During the halftone process, the

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.

SUBSTITUTE SHEET (Rule 26} (RO/AU) -
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BankEnabie[0-1]+ | Allows either simultaneous or interleaved actuation of two banks of' 2

nozzles. This allows two different print speed/power consumption |

tradeoffs
NozzleSelect{0-4] | Selects one of 32 banks of nozzles for simultaneous actuation 5
ParallelXferClock | Loads the parailel transfer register with the data from the shift registers 1
Total - 20

The print head utilized is composed of eight identical segments, each 1.25 cm long. There is no cénnection
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 identical segments is to simplify lithography using wafer steppers. The
segment width of 1.23 om fits casily 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 cmi. An

average of four complete print heads are patterned in each wafer step,
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of an I mgr%in%%ﬂeg&4%91m.ﬁte@ge(clng Md%f‘t)le 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
tnto corresponding mating hote 27,
Next, as illustrated in Fig. 20, the assembied 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 inte 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 feft number
in addition to an optical pipe element 39 for piping light from the LED 5 for external display.
Tuming 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.
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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. 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 roli. The LED light is then activated for a predetermined time during which
the DRAM is refreshed so as 10 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 alt 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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the construction of large arrays of ink jet printers. Suitable
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Dot Card- Technol ogi es Further, the present application may include the
utilization of a data dlstrlbutlon system such as that described in the
foll owi ng Australian provisional patent specifications incorporated here by
cross-reference: Australlan Filing Date Title Provisional Nunber
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. Thermal Bend Actuator Ink Jet Printer 1J24US 1J24 Conductive PTFE Ben

[ JI7US 1J17 PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet

Printer 1JIBUS 1J18 Buckle Gip Gscillating Pressure Ink Jet Printer

1 J19US 1J19 Shutter Based Ink Jet Printer 1J20US 1J20 Curling Cal yx

Thermoel astic I nk Jet Printer 1.121US 1J21 Thermal Actuated |Ink Jet
g’ﬂ’f’ﬁ 1322 1ris Mtion Ink Jet Printer 1J23US |DSBABRWEL Firing

Activator Vented Ink Jet Printer 1J259S 1J25 Magnetostrictive Ink Jet
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SUBSTI' TUTE SHEET (Rule 26) (RO AU) WO 99/ 04551 PCT/ AU98/ 00549 -32 1J35US

1 335 Trough Container Ink Jet Printer 1J36US 1136 Dual Chanber Single
Vertical Actuator Ink Jet 1J37US |1J37 Dual Nozzle Single Horizontal Ful crum
Actuator Ink Jet 1J38US 1J38 Dual Nozzle Single Horizontal Actuator Ink
Jet 1J39US 1J39 A single bend actuator cupped paddl e inkjet printing device
| J40US 1J40 A thermally actuated ink jet printer having a series of thernal
actuator units 1341 US 1J41 Athermally actuated inkjet printer including
a tapered heater element 1J42US 1J42 Radi al Back-Curling Thernoel astic |nk
Jet 1J43US 1143 Inverted Radi al Back-Curling Thernoel astic ink Jet |J44US
1J44 Surface bend actuator vented ink supply ink jet printer 1J45US |J45
Coil Acutuated Magnetic Plate Ink Jet Printer Tables of Drop-on-Denmand
Inkjets Eleven inportant characteristics of the fundanental operation of

i ndi vi dual inkjet nozzles have been identified. These characteristics are
| argely orthogonal, and so can be el ucidated as an el even di nensi onal
matrix. Most of the eleven axes of this matrix include entries devel oped
by the present assignee. The followi ng tables formthe axes of an el even

di rensional table of inkjet types. Actuator nechanism (18 types) Basic

. operation node (7 types) Auxiliary nechanism (8 types) Actuator

anplification or nodification nethod (17 types) Actuator notion (19 types)
Nozzle refill method (4 types) Method of restricting back-flow through
inlet (10 types) Nozzle clearing nethod (9 types) Nozzle plate
construction (9 types) Drop ejection direction (5 types) |Ink type (7

types)
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The conpl ete el even dinensional table represented by these axes contains
36.9 billion possible configurations of inkjet nozzle. Wile not all of

t he possi ble conbinations result in a viable inkjet technol ogy, many
mllion configurations are-viable. It is clearly inpractical to elucidate
all of twepasssibl e configurations. Instead, certain inkfeausypsss have
been investigated.in detail. These are designated 1JO | to |J45 above.
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sone claseastrgian SUBSHRIRAE |SHEET (Rul e 26) (ROMAU) WO 99/ 04551
PCT/ AUO8FOOBKIal 133 printdgr may be listed nore than once in a table, where
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PO8008 15-Jul-97 A device (MEMS04)

PO8010 15-3ui-97 “|A device (MEMSO05)

PO%011 15-Jul-97 A device (MEMS06)

PO7947 15-Jul-97 A device (MEMS07)
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PPG89S 12-Dec-97 An Image Creation Method and Apparatus (IR01)
PP0O870 12-Dec-97 A Device and Method (IR02)
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PPO887 12-Dec-97 Image Creation Method and Apparatus (1R05)
PPO88S5 12-Dec-97 An Image Production System (IR(6)
PPOE84 12-Dec-97 Image Creation Method and Apparatus (1R 10)
PP0886 12-Dec-97 Image Creation Method and Apparatus (IR12)
PPO871 12-Dec-97 A Device and Method (IR13)
PPO876 12-Dec-97 An Image Processing Method and Apparatus (IR14)
PPO877 12-Dec-97 A Device and Method (IR 16)
PP0878 12-Dec-97 A Device and Method (IR17)
PPO879 12-Dec-97 A Device and Method (IR18)
PP0O883 12-Dec-97 A Device and Method (IR19)
PP0880 12-Dec-97 A Device and Method (IR20)
PPO83! 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 foliowing Australian provisional patent specifications incorporated here by

cross-reference:
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PO8503 Bk lt/;\’ug-‘)? Imagé Processing Method and Apparatus (ARTOla)

PCO7988 15-Jul-97 Image Processing Method and Apparatus (ART02)

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

POBG12 15-Jul-97 Image Processing Method and Apparatus (ART05)

PO8017 15-Jui-97 Image Processing Method and Appératus (ARTO06)
POS014 15-Jul-97 |Media Device (ARTO7) '
POB023 15-Jul-97 Image Processing Method and Apparatus (ARTO8)

PO8032 15-Jul-97 Image Processing Method and Apparatus (ART(9)
PO7999 15-Jul-97 Image Processing Method and Apparatus (ART10)
PO7998 15-Jul-97  |Image Processing Method and Apparatus (ART11)
PO8031 15-Jui-97 Image Processing Method and Apparatus (ART12)
POS8G30 15-Jul-97 Media Device (ART13) _

POB498 11-Aug-97 Image Processing Method and Apparatus (ART14)

PO7997 15-Jul-97 Media Device (ART15)

PO7979 15-Jul-97 Media Device (ART16)

PO801S  |15-Jul-97 Media Device (ART17)

PO7978 15-Jul-97 Media Device (ART18)

PG7982 15-Jui-97 Data Processing Method and Apparatus (ARTI9)
PO7989 15-Jul-97 Data Processing Method and Apparatus (ART20)
PO8019 15-Jui-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)

PO80I8  |15-Jul-97 Image Processing Method and Apparatus (ART24)

PO7938 15-Jul-97 Image Processing Method and Apparatus (ART235)
PO8016 15-Jul-97 Image Processing Method and Apparatus (ART26)
PO8024 15-Jul-97 Image Processing Method and Apparatus (ART27)

PO7940 15-Jul-97 Data Processing Method and Apparatus (ART28)

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

PO8501 11-Aug-97 Image Processing Method and Apparatus (ART30)
PO8500 11-Aug-97 Image Processing Method and Apparatus (ART31)
PO7987 15-Jul-97 Data Processing Method and Apparatus (ART32)

PO8022 15-Jul-97 Image Processing Method and Apparats {(ART33)
PO8§497 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)
POZ020 415-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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PO7985 15-Jul-97 Data Processing Method and Apparatus (ARTS2)

POZ026 15-Jul-97 Image Processing Method and Apparatus (ART53)

PO8027 15-1Jul-97 Image Processing Method and Apparatus (ARTS4)
PO8028 15-Jul-97 Image Processing Method and Apparatus (ARTS6)
PO9394 23-Sep-97 Image Processing Method and Apparatus (ART57)
PO9396 23-Sep-97 Data Processing Method and Apparatus (ART58)
PO9397  |23-Sep97  |Data Processing Method and Apparatus (ARTS9)

PO9398 23-Sep-97 Data Processing Method and Apparatus (ARTGO).
PO9399 23-Sep-97 Data Processing Method and Apparatus (ART61)
POS400 23-Sep-97 Data Processing Method and Apparatus (ART62)
|Po9401 23-Sep-97 Data Processing Method and Apparatus (ARTGS)
PO9402 23-8ep-97  |Data Processing Method and Apparatus (ART64)
PO9403 23-5ep-97 Data Processing Method and Apparatus (ART6E5)
P0O9403 23-5ep-97 Data Processing Method and Apparatus (ARTG6)
PP0959 16-Dec-97 A Data Processing Method and Apparatus (ART68)
PP1397 19-Jan-98 A Media Device (ART69)
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of water to produce a vapor bubble which expels the mk Water has a very high heat capacity, and must be

superheated in thermal inkjet applications. This leads to an efficiency of around 0.02%, from electricity input to drop
momentum {and increased surface area) out.

The most significant problem with piezoeleétric inkjet is size and cost. Piezoelecrric 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 thé stringent requirements of in-camera digitai 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 resolutio.n 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 featwres can be met or exceeded by the inkjet systems described below with differing levels of
difficuity. 45 different inkjet technologies have been developed by the Assignee to give a wide range of choices for
high volume manufacture. These technologies form part of separate applications assigned to the present Assignee as
set out in the table below.

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

For ease of manufacture using standard process equipment, the print head is designed to be a monolithic 0.5
micron CMOS chip with MEMS post processing,. For color photographic applications, the print head is 100 mm long,
with a width which depends upon the inkjet type. The smallest print head designed is 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 lthographicaily 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 fo 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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a WU ppo3sus 1303 Planar Thermoelastic Bend Actuator Ink Jet

1Jo4US 1Jjo4 Stacked Electrostatic Ink Jet Printer

1J05US 103 Reverse Spring Lever Ink Jet Printer

[J06US 1106 Paddie Type ink Jet Printer

[}07US 1J07 Permanent Magnet Electromagnetic Ink Jet Printer

[J08US 1308 | Planar Swing Grill Electromagnetic ink Jet Printer

1Jo9Us 110% Pump Action Refill Ink Jet Printer

1J10US [JE10 . Pulsed Magnetic Field Ink Jet Printer

Jiius il Two Plate Reverse Firing Electromagnetic Ink Jet Printer

{J12Us U1z Linear Stepper Actuator Ink fet Printer

1J13Us 13 Gear Driven Shutter Ink Jet Printer

[J14us 1J14 Tapered Magnetic Pole Electromagnetic Ink Jet Printer

1J15UsS 115 Linear Spring Electromagnetic Grill Ink Jet Printer

H1eUsS 116 Lorenz Diaphragm Electromagnetic Ink Jet Printer

H17U8 To7 PTFE Surface Shooting Shuﬁered Oscillating Pressure Ink Jet Printer

LJ18US 1318 Buckle Grip Oscillating Pressure Ink Jet Printer

J19US - 1119 Shurter Based Ink Jet Printer

1J20U8 1320 Curling Calyx Thermeoelastic Ink Jet Printer

J21US Lz1 Thermal Actuated Ink Jet Printer

12208 122 [ris Motion Ink Jet Printer

112308 1J23 _ Direct Firing Thenmial Bend Actuator Ink Jet Printer

[J24U5 1J24 Conductive PTFE Ben Activator Vented Ink Jet Printer

[J25US8 1325 Magnetostrictive Ink Jet Printer

1326US 1126 Shape Memory Alloy Ink Jet Printer

708 |02 Buckle Plate [nk Jet Printer

1J28Us 1128 Thermal Elastic Rotary Impellier Ink Jet Printer

129Us 1129 Thermoelastic Bend Actuator Ink Jet Printer

{J30U8 1130 Thermoelastic Bend Actuator Using PTFE and Corrugated Copper Ink Jet Printer

U31Us {131 ‘ Bend Actuator Direct Ink Supply Ink Jet Printer

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

1J33US IJ33. Thermally actuated slotted chamber walt ink jet printer

1J34US 1134 Ink Jet Printer having a thermal actuator comprising an external coiled spring
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[J41US )41 A thermally actuated ink jet printer including a tapered heater element

1J42U8 1142 Radia_] Back-Curling Thetmoelastic Ink Jet 7

134308 [J43 Inverted Radial Back-Curling Thermoelastic ink Jet

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

1J45U8S 1345 Coil Acutuated Magnetic Plate Ink Jet Printer

Tables of Drop-on-Demand Inkjets

Eleven .important characteristics of the fundamental operation of individual inkjet nozzles have been
identified. These characteristics are’ largely orthogonal, and so can be elucidated as an eleven dimensional matrix.
Most of the eleven axes of this matrix include entries developed by the present assignee.

The following tables form the axes of an eleven dimensional table of inkjet types.

Actuator mechanism (18 types)

Basic operatic;n maode (7 types)

Auxiliary mechanism (8 types)

- Actuator amplification or modification method (17 types)

Actuator motion {19 types)

Nozzle refill method (4 types)

Methed 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 dimensionai 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 irivestigated in detail. These are designated 1J01 to 1J45 above. 7

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 knpwn to the inventor, one or more of these examples arc listed in the

examples column of the tables below. The 1JO1 to 1J45 series are also listed in the examples column. in some cases, &
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woul d be appreciated by a person skilled in the art that nunerous

vari ations and/or nodifications may be nmade to the present invention as
shown in the specific enbodinments wi thout departing fromthe spirit or
scope of the _invention as broadly destibed. The present enbodi nents are,
t her ef or &AMShe considered in all respects to be illustrative and not
restrictive. 5 SUBSTI TUTE SHEET (Rule 26) (RO AU) -61- CLAIMS 1. In a
canmera systemincluding an i mage sensor device for sensing an imge, a
processing nmeans for processing said sensed image, and a printing system
for printi.ng onta ceaéd @smﬁemmdmg nErgémage s@khodevide ol whsiagraneiedagegaa

sensed | nagceesgigg l%‘l%aﬁé %‘orr]tp?o%egsliﬁg se}{d sens%d image, and a printing system for printing out

said processed image, a method of color correcting a sensed image to be printed out by said
printing system comprising the steps of:

receiving a command to sense an image;

utilizing said image sensor device to sense the image a first time in response to the
command;

processing said first sensed image to determine is color characteristics;

utilizing said image sensor device to sense the image a second time in response to the
command within one second of the first time;

applying color correction methods to said second sensed image based on the
determined color characteristics of said first sensed image; and

printing out the color corrected image with the printing system.

2. A method as claimed in claim 1 wherein said processing step includes examining the
intensity characteristics of said first image.

3. A method as claimed in claim 1 wherein said processing step includes determining a
maximum and minimum intensity of said first image and utilizing said intensities to rescale the

intensities of said second image.



printing system conprising the steps of. receiving a command to sense an
image; utilizing said imge sensor device to sense the image a first tine
in response to the command; processing said first sensed image to
determine its color characteristics; utilizing said inmage sensor device to
sense the image a second time in respongg to the comrmand w thin one second
of the first tinme; applying color correction nethods to said second sensed
i mage based on the deternlned coIor characterlstlcs of sald first sensed

i mge; and printiMgTH h AMIERA FSIHM ng system
2. Anethod as clained in cIa|n11 mhereln sald proce55|ng step incl udes
examning the intensity characteristics of said first inmage. 3. A nethod
as clainmed in claim1 wherein said prodéssichg step includes determining a
maxi mum and mnimumintensity of said first inmage and utilizing said
intensities to rescale the intensities of said second i mtage. 62 METHOD OF
COLOR CORRECK| @NetaNsyAieDl (G TsAtishavtE R SW@T EM st seastr deice fte fer s;;zsngml( 1)
is disclosed, [ngl Y for ge:

o process: ng Wt Bropsinb IR G SRS Sl ¥ ehed ibee, By SETRLAN Som ETE,
for printingrigidg ditethsessed intmpges nitigel 60 Colof cG@é@inngOEélﬁed imgeeatsbased
image to be printed out the print head (102), conprising: utilizing the
i mage sensor PGS egt E(ys’fhy Pﬂﬂbh@érﬁi@)acwmsseng #H&émg&%@@gg iSPRFOT Aievieg (549

| mge o det g/ qhi, £l fadeNfl E&Ei‘i@  ifsPinlecdo dbiofrthe S6RP ElbrhdBARics of a
utilizing the i nmage sens evi ce dense a secon Image; I1n rapid
successi on t first kanséd msdagei nakiEng &mpmagelgerrsoﬂ d)ema:m(r‘jﬂktn senre metdood smage; tuine

second inmage based on the deter.m ned c lor haracteristics of the fi
sensed | nagoePRRTHECpORP S DA (TR SBEBIE FAltigisshat Sty 1o dhossadng
sensed | mgelm@eaﬁ@&ﬁen Wh QbRrmined %GBE‘Q:hQJactTeH@an' iSthe IRASQAsddRAGA06 t he
processing step includes exam ning t intensity characteristics of the

first image. pﬁmtmgmub&mpmgi magp Bmﬁerabim thd eccotidtsetrsail irhagy is serssd withirahd

m ni mum i nt ensi t the E.e i rsé[ aqn&Eut |0Ic| zing tt hmcl dnetseer)g]}mtmlgs tfl

rescalethefr‘f?lé fthed T ?ﬁéiglé RrOCESYe gop melu g the
intensity characteristics of the ﬁrst image. The processing step can include
determining a maximum and minimum intensity of the first image and utilizing the

intensities to rescale the intensities of the second image.

Fig. 17





