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be further desirable to provide for a system having a convenient and compact arrangement of components such that

they can be inexpensively manufactured in an inexpensive manner so as to allow for the readily disposable form of
printing,

In any form of disposable camera arrangement, there will be the attraction for clone manufacturers to attempt
to copy the process of refurbishing a used camera so as to derive profit from the refurbishment process. Unfortunately,
such refurbishment may cause untold damage to the camera in particular in use of inappropriate inks and print media

within the camera. The inappropriate use of such materials may result in an inferior quality product.

G

*159159*




such refurbi shnent may cause untold danage to the canera in particular in
use of inappropriate inks and print nmedia wthin the canera. The

i napproprj at of such materials may result in an infepjor._quality
product . {N%%k%gl 04551 PCT/ AU98/ 00549 2 especially whei’t&‘” 00549

refurbi shnment is done by a counterfeltelr wi shing to pass off their product
as being one of the 'originals". In this respect, the damawge to the canera
may be FEFGAhEpre the E&'[PI'SP‘I“??@‘S FioRe by 2 FOvPiERites Wishing RLRaES QBT radprd ashsing aReent thei | |
readi |y «dgae. tih@is nedgettf Bedambg to fit@dfamEt’ﬁﬁtaijQﬁHthanPesﬂling&tkiﬁhnf&mr prwuarv'th% the
FLCe)?g]?E) F%’\g‘%‘n ! ﬂ reaglgqulame rt’ﬁa)lnanu?act;urar fo? tne prc%&mﬁe gffsg‘étl];ﬁétf Srlor]c prcr"(li',lcit even &'Pl\gg &a?' H%j
system \hhﬁhctlnanafaﬂevi%@és these probl ens t hereby providing the consuners wth
a better qualifg REQGYES ddRle @ ptawab@,ta Jaﬁé@tnd QJﬁuﬂgauetsmg mmtmewété} thttee
field of photography, three i1nportant fects are of Prea evance.

first i roblers trreby pravidipeghe CB'ét'WééYtthéB‘f"ﬁrlﬂ“a‘%}tRﬂ“db‘I‘ gl hight leygh pliapality assurangpi f | cant

portion of phntqurdap;kwm@w thtde hilrﬁﬁ:ﬁnt SRUIM of grlaﬂWﬂtEe awmstmmsasgmdnlbs@%

t
Dot oor &R TR prRatHr 7 enlsafor™iof FES e’ B s Sk ey S Froesh
traditi poréén of aeazepiptsol @gmghy tharfield af gack fid Whith plgpkrigiaphyo pddiaanalfyosepis foges have
product i Ibgeﬂ ggtmtmqget ln%atontl %martgotsg@agﬁraad abgttl%t@e mtt r@dluttx @Pma]t

weddi ng tos “or fore S|ra e
readily “19!"6&/?36’&“ Ptﬂtogtavt@ eﬂ@@ra&‘tthdﬁdw%@rw thp bece Itmpléfhﬁte@reép Feﬁ@bt@ mbeta%@s of

out put s reautgtbravtaator ﬁle k6ReCifon G@Weeii a8 kruliplkl Hiffbrer? §p@RY oudfuts bRE e of s LRNEadMULR4L
formats. FL%I’ gfrr) ‘[59 deS| rable to provide as versatile a one tinme use
canera Y & §°’58‘§%”f "&5s0 that it can produce a substantially nunber of
di fferent spé€wihad it Bddiradfefiemivaie anstsaitetal oye thie uskenmmeral systein hxpoisibieas @it it carOffodace

i 3P0 a0, SRR e bl HSRLE A el bl oW @ dearee of functf ona

COpr| exi ty as 0SSl elna t1on Imzin power reqU| renents. In
t hi s respect Unjoptunatglypa @ disrosablo camgracif i§ grsifebls tquprevide aslowa degrep pf fnstiongsamplexity as

inter I aGBssiBRY rf}ﬂd&?{fdnttd’l}[tﬂ?ﬂﬁl@%&ﬁebxle@mbrﬁent@dmtﬁld ect Q lsp@(?tsarpl tolragpct,b@rvmﬁ:tsfnltuﬁt. @‘Il“ed t
oper ati on. ortupat e u ste o only be constructed a
a subst &Y f“éfﬁacﬁ Sﬂpﬁé‘ﬁf %tss’tsﬁﬂ Tda't’?fﬁgﬁg‘gﬂgafﬁrl °EJ'°F'3 B89 de for a nore

i nexpensi ve funformatkly]snditasystem Gsdikaly t@ osly bd comsiruded ate snigiantakeost sndas veould b dtsntablato
number i‘ov d!;"? g“l% € 1$e¥peﬁs§vg %1\‘1;\ 3t Bita&:eﬂﬁneéf )?{?gt I@HJ éngggﬂs ﬂuﬂ{i‘aﬂ%‘? Hlﬁﬂ)gr he qm

be further advantageous to provi Ctive Interconnection o
sub conpensenef $e aforegensienstsrangspentem It woul d be advant ageous to provide for

a canera systemulaasisileaivaiide®s td prévide Frake &t@&nb@ﬁ&k&iﬂec@&n amtb SoRipRHeR 5%
capabilities. Unfortunately, such a systemis likely to only be constructed

at a subFPShYTEl cost and it woul d be desirable to provide for a nore

i nexpensi ve flowauldafe aivasthgaois tacxomide dorsly@memsyatam havisgpanrdffedtiftScotor Sadiba bt gatmbit

nunber of &E&/&%@thhéy aspects of the aforenmentioned arrangenent. It would
ta

be further geous to provide for the effective interconnection of the

sub conponentUsfogtnagly cugia sxites jsdikeinioani bs eopstrudiad aif sistaptialcest aindi iponld bodesirbl tabl e

parts W gdlide tdr A enofeifiBRpeRsive ¥ @M nsthrk capferd|sehieRCviidd malhtifns 2 dibadptiA dGRdSorlR gAigvi de
for the effect| vg) i nt ergonnectl on of the sub conponents of a camera system

Fur t her )2REES figheialoremensigts 6 8 si ng such a re-cappi ng mechanismin a
di sposabl e hanedua & fmaer&damsgpsis enprovide fovl thd effacive agicombdiien éfahepiOttinPeneht®6f AN

extremel y, | DEXBENIN G LALN. Bk Sr FARRI M WRRR ARG 3ah, can be utilised in

an | nexpensi orm o S osa
It would be further advantageous to provide for the effective interconnection of the sub components of a

camera system.

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

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

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

provide for a more inexpensive form of instant camera system which maintains a substantial number of the quality
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The long columnar chambers can be filled with a sponge like material to aid usage. Preferably, the print head

outputs at least three separate colors for the provision of full color output images
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SUBSTI TUTE SHEET (Rule 2G (RO AU) WD 99/ 04551 PCT/ AUQ8/ 00549 -5Upon a
determ nation of the authenticity of the refill station, the canera system
interrog ns can resets the value of a print count ing the
nunber o%g??/g{%ﬁl eft for output by the camera system Inpélc}égr cfg{%{?e with a
further aspect of the present invention) there is provided a handheld
camera system conprising an | mage sensor device for sensing an jinage; a
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-6Preferably, the print head is of a long strip form having a tape

aut omat ed bonded i nterconnect along at | east one strip edge thereof and the
i mge se ce conprises a planar integrated circuit g{./ ﬁ%}@é t| ally
rect angul ar 3| nmensi ons having a further tape autonated bohd&d r‘connect
along at |east one edge thereof and thegplanar integrated circuit and the
print head being interconnected to one anot her. Further) preferably, the
processi ng me#fEOPsg REGENDT oee St B Preing PR IOMpIpdhGR ?@H“’E’I“F%ﬂ?"tg ableAyt
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i nvent i oRotignhere is provided a camera system conprising: an image sensor

device for sepsfmdy, 8h biiRGAve naotd@sr.m&&lg&gcmm&afﬁ.m fo%ﬂﬁ?&%k?%d&?ﬁeeﬁﬁ%ﬁ@d
rovi ded for the storage a rol

i mage; a_ print nedi P‘ﬁ‘{)‘{ meansrhg)
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SHEET ( Retctusid@anfeR@thihdprint hedd 99/ 04551 PCT/ AU98/ 00549 nol di ng i ncl udi ng a
print head fo i ia stored |nt y
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Preferably, the nunber of print rollers is at least 3 and the print rollers
apply a decurling twist to the print nedia The print rollers are snap
fitted to ra system Two of the print roller can nmount ed on a
first chag?mgmv\%?‘gh to which the print head nolding is al E&’ﬁb’ﬂ%o&? and a
third one of the print rollers is rmunt7ed on a detachable platters device.
The third print roller can be inserted between the other two of the print
rol | er smaldie inpleding|agrint bead fospiinpinerthersenssd image prrainianedia s'pred interally b reatiecdia wirelh o
furt her mespmReidith totaha.epcsfaﬁeﬁpwylcmm&; foPtRe st&&esﬁnw f6r uliZatioh dy:@le priht iRead; @ BIRESLS

t
oY ocoss P HESHE B <5 RaS P HEEEE M PRLREGtPihed 9 B P »HEds " Bgiepe
nmeans f @r pibdhidg the papknandafrivipg thewapamedi tee it headpant  head; a print head for
printing thepgeased,! ng@tfl?of%m rfﬂl%rsl?sf AtFL bt BGEH o p?&x%l?e@! %gﬁégﬁllAng&tQO Ih*ﬁ‘grmé

caner a syst ent a OI‘ ower y 1 nt erconnect e
t he sengefia ahmprweﬂeﬁraeé@g §Mgﬂhﬁ§a¢1§a sygierel Tavo glihg arigtrplisecaprpro RS Th 2) it ehewid

bet ween whiieo Mhickihe mdnead rﬁdxml .yalmmﬁedam thifkeon 6t tprikd @Meks B Rdurd 3Pk eéahcﬂaene cut
the pant nedia ;Tgto sheet term ned size Furthge{%q?ref er abl

he bt PR S PO s o P R S ORI s By e i e ha

gui | | ot ifitee tdcdhassis.sm can be attached to the print nedia supply neans and is
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As shown in Fig. 6, the print head includes a flexible PCB strip 47 which
i nterconnects with the print head and provides for control of the print
head. Theyiyyy nnection between the Flex PCB strip and TBdGssensor
and print heag cﬁr p can be via Tape Autonated Bondi ng (TAgg’lrllétrr pgggSl '58.
A noul ded aspherical |ens and aperture SUBSTZT(TrE SHF, ET (Rule 26) V\D
99/ 04551 PCT/ AU98/ 00549 oshi m 50 Flg) %ﬁhl s al so provided for inmaging

i mge onto tfe 'SR FAERIGPOE HEerhgoe Dangbhirdhrst rtarrrﬁr Jappurp E‘ﬂ%t‘f%‘tﬂs%dt"ﬁP%
cavity taprefattd ambotiglait; box nodul e or hood 52 is provided for snap fitting
over the cavity. .53 V] | series of
decoupl i ng c[!agt))zgétzls ?noe?@mgg?ésgﬁg%gﬁét%tﬁnégh%bem&gp%c&s 2 ?ifgheliare fgr Jem%OdmﬁAtug 45 (Fig.
7) is provi digd!7idestrates afion giody perepketivoYiessof dhie essemblyepkdcesh ofithg prefirglembadinent  gui de

prongs eg. 5r5g Wluarrﬁesau.aé;reerecm qvwalﬁrtats%bwbc@tseﬂhetd?&mfet &bbdth&e PCB strip
47. The ink ‘Ejﬁd‘g mechani sm 40 interacts with a platten unit which guides

print nedia lustyates aisidg RTEREEIVE Weva PIdRs apsrpblwumfogess RY B pisSigd smbedi|sit:sm Fig. 8
shows an exptigodeida NdrsﬁWtr&fvretvhﬁst@‘u@ftﬁe@ﬁerﬁb’ﬂloﬂh@ﬂaﬂex\/\ﬁh&|1rﬁheﬁ:irdﬁred eaabadtﬁbnﬂ,o show
assenbl ed vr ni t es a first

f
pi nch rol I er % 1 @\h;]stratﬁ?he mte?‘conne&rf)n {F the ale%tncal c@mponen of t"f!(f preferre? gPtiong]e!base 62.

Attached to He Qeﬂj@ndesshed@%ﬁ‘of @Smbmgahem@ﬁnmoment gnda cut ti ng nmechani sm 63

whi ch traverg §3tsbs'ersratcatetvew ﬂbmerrrﬁaaa,gqte aﬁerﬁ rGss DA preGerrd enibbdadad t hr ead

which is rota dby neanso co wheel which is also fitted to the

pl at t enDg ph Prefeiredia LR agesablock 67 which includes a cutting

wheel 68 f astmegdmuana s.aurhmnmeplg619 andAahgso tmurrtradatt@e&,hawbha@@f @/ asbefmblad

counter actuat or 71 act to rotate the

Gal e QiR Bl i e Rl SR oD Sn v Phad ahefif M ool

As showmndfige? showisg ¥ bick snﬁ rgrSpe@we vine BieahmaneCineludesnpaget of pasticfike $aciat 2 wigighanan

sur f ace, n\ér@aeggrpr.ﬁtt AEREdR Wor ik oBéfon tfa\éermJa%,(stetnhre ﬁ}?@%mer;ytttn@Lmtrtt@s FrirG Gt of
ace o0 Ial “mec

the nunber o phot ographs taken on the sur ani sm 44. The
cutti ngbmﬁawr*swmssr © FARESAP BRISS: e captiEed jmage i ayPuh uia eutigbsiay 6. At copy of
snap fi the hage daf Bexjblaimed tBrofiy depfedsing hREordl “Biirte® Bop§2outtdhCl Wiitetan BED light £ Niadinated.

r ecappi nechani 80 faor. recappi.n ot in e. The
recappi ﬂ‘gﬂﬁ‘a%%{sg msam(’%’v'rdeﬁ(t: eus(l]'gsp‘g ﬁ%‘%ré'aéd 8'8? agﬁsg’iﬁgértam e"sbrﬁélrsﬁf'éd via a
sol enoi d coi Thesgnegsystem Imreyidesder afs@rdand gwalppif ngpu printsagerwhicinthe ¢amerd systbm 1 tdags

P ef er I ek RRROAbARNLR ndiBISF Ko s ook HARAHR e AEHAESInfint AT RFcrhiALAGR
recappi ng mechani sm provi d Incorporation into a e caner a

syst em $6Pa °fR9r°b¥‘b’€/i‘Séi€‘°‘FBrb° ?PF'F‘FWH@&H’C FeiEnS pietepmer systems fandpeedlingr i nt head.

Fig. 11 ill usdricdd@& (e 8xhd Sdasly ¥i teiaéra tyiem rs%s@mbm arRterA BHlags i Mahibrsden Fi 9.
12r||utr§esacos orthont

f the T
vechant Dt BB Litep FoBet B A RR ALPRS SBFLIPZA. ALHGH Ty SngE o A SR s
whi ch canrespomipg ifrgree liorsegl 2669d Wi re. The coil 75 is funed around a first
stationery sgl a@m d ki w&hwg; Pz'tnaaemmts%@lmmaug oagtetggt ;f 1308 urté whillis

pattern 62(Fig. 8) i ncludes a post portion fect | veness
of oper atamsﬁﬁttethe“ar’mlerec eatﬁrs o fpringdecicmeiopdfid 7 abeentisgly Starrslaré é’é‘b‘h‘b‘“%\}éabl e

ar (rjn o:‘ béi oF O4@B? mdtoPpeldid ifdlud Scopged endiporivi BELD fo&anéﬁe&E BR g3 whis] ngrsfrgatvoeabl e
and al soO

made. of ferrous terial. Munted gn the armis spon ort
U r oun e U e e e R Bt S e g bt ol O
gener al Impvemremuat e cross-section and act as a |l eaf springs against the
surface of ttrﬁmpgrerttgﬁ@@stmhauamtur a&attrnttt% y e Qr[j OUEQ 2P 1R 3urh 0 yi de
for a seal agal nst e surface of tfte print supply carni of? 47
the qui EciEstpess bapkppladed paspectpaiows Bigi Giljustinigstadac asserpigedyiey andFig dllystrasnt | y
def or m trgg aebmada,rmr e ak stgrya:eaiam&t 46 rafsassarﬁrt,@ean @k sigp® chrmegesumtcy cwiuuts 42.

Wien it i.s des erate,t ri nthead unit, e insertio
bopor ot et St el PhaT o Ao af e sndeny, st R Ebe frove
down t o sidealauipiere sit 43twhich s groeifid apd shdaestripGo assidn & caing ifiébes forfuphigr @lyai nst  end

pl ate 76 V\Ihl l a or 1 n a CC" S sn
Currant e i o Mgy RS o A ool T Bl T e BRAE L smp
can be dJHgtreiskasnrpspordiog Batng pgitiop Absoge o iefeelymoteabler ent . Subsequent |y, after

phOt 08pr [ nt I AGsholvi @ FRRAPEHe phﬁt hed |1H§![tlﬂgs h ABGLIONCE Jﬂﬁ fQ Urthtch B.grceiﬁed%aﬂig HOpER hEhP
| . aC agal ns ri an [ un SO as (0]
cl ear t ﬁ% ‘gdﬁs 'grf °°'E1T?i: AIB '56?5‘? mB‘ %%‘ﬁ&rrr%t’weg e e biRte a@)a"t“ﬂ%ge SOF Bt i s

f umed ofpfintaeed chipranrvg Sia §ane ABBmatet Bonding (TR BRStrips 53, B0 Al v@itded &3ghesirhidet adeperaeal
is again resting against the printhead ink supply cartridge SUBSTI TUTE
SHEET (Rule 26) (RO AU) WO 51 PCT/AU98/ 00549 It can be seen that
the preferred enbodi nment pro S le i nexpensi ve neans of
re-capping a printhead through the utilisation of a solenoid type device
havr ng a I ong rect angul ar for m Furt her the pr ef erred errbodr ment utr li ses

o v o o o o, "




WO 991 04551 PCTI AU98100549 ~2 be inserted in the ink refill holes and the
ink reservoirs filled with ink with the air flowing out of the air outlets
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Hal f t onerecupping of tiREkhtSeASSTH theprkferBidiemBod{nieut, ter &)provided Alifexpensive form of printhead re-
capping mechanism provided for incotporation into a handheld camera system so as to provide for printhead re-
capping of an inkjet printhead.

Fig. 11 illustrates an exploded view of the recapping mechanism whilst Fig. 12 illustrates a close up of the
end portion thereof. The re-capping mechanism 90 is structured around a solenoid including a 16 turn coil 75 which
can comprise insulated wire. The coil 75 is turned around a first stationery solenoid arm 76 which is mounted on a
bottom surface of the pattern 62(Fig. 8) and includes a post portion 77 to magnify effectiveness of operation. The arm
76 can comprise a ferrous material.

A second moveable arm of the solenoid actuator is also provided 78. The arm 78 being moveable and also
made of ferrous material. Mounted on the arm is a sponge portion surrounded by an elastomer strip 79. The
elastomer strip 79 is of a generally arcuate cross-section and act as a leaf springs against the surface of the printhead
ink supply cartridge 42 (Fig. 5} so as to provide for a seal against the surface of the printhead ink supply cartridge 42.
In the quiescent position a elastomer spring units 87, 88 act to resiliently deform the elastomer seal 79 against the
surface of the ink supply unit 42.

When it is desired to operate the printhead unit, upon the insertion of paper, the solenoid coil 75 is activated
50 as to cause the arm 78 to move down to be adjacent to the end plate 76. The arm 78 is held against end plate 76
while the printhead is printing by means of a small “keeper current” in coil 77. Simulation results indicate that the
keeper current can be significantly less than the actuation current. Subsequently, after photo printing, the paper is
guillotined by the cutting mechanism 63 of Fig. 8 acting against Aluminium Strip 43 of Fig. 5, and rewound so as to
clear the area of the re-capping mechanism 88. Subsequently, the current is tuned off and springs 87, 88 return the

arm 78 so that the elastomer seal is again resting against the printhead ink supply cartridge
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0.36 mcron. This is to i ve the SUBSTI TUTE SHEET (Rule 2G (RO’AL‘J? WO
99| 045 STnp&eFfimgyh%@wel wh ch xs hydrophoblcally 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 reguiar 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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-14transi stor matching by nmaking the variations in gate |length represent a
smal | er proportion of the total gate |length. The extra gate length) and the
L' shap ng, nean that the transistors use nore ar

m ni num ?g’roogtgﬁ)e 5t echnol ogy. Nornmally, around 8 pnz woul d Eﬁé‘g’gﬂ?"ﬁéd for
rect angul ar packing. Preferably, 9.75 pt has been aI | owed for the
transistors. The total area for each &I er is i m-, resulting froma

pi xel shezrsersd ingherpf refillojssand (hp fnk reseryoirsigfled, yitoipk wigh ﬂle aerdbwwg qut oty aionietsd 2 of
t he i magisngubadglisayty, irmdueﬁveﬁapee&ropmané,pmgfﬂzrpﬁa attfbhedZfd flianmh-Ehﬁes&Bﬂtﬁ@ﬁEGﬁorOf a
\(/:\g_;/gr ! mﬂ&%@ Oerﬂuegtgya ? rﬁlﬁ.& rl)g c(éa%fs df § S l%egg’;gr e\/rrg)mc;?gds for reetglmg I’by meaHs ofremovr@(i<

cur r ent ink sufly ertridge, [peréarmaings washrirecrydle; emi thefﬂarélg& tb,emleb@r thaiseitomefadeill siringe fllyed

phot 059»0;%1' ihd %ﬁefﬁﬂ\%ﬂemgﬁﬁlber&?&y&&lhﬂl d\'eﬂk% l?%ﬁ@e R 8% BRrraCONPI €xi ty of
three spin coatings, three photolithographitc steps, three _devel opnent

steps, and tTg nﬁ\ar%k%@mvﬁb-% aeF’@mals lagybof dts dnasg Cannggeaar Prsrm@eﬂ@)
(ASPS) #&05, one for each of the colums of the sensor. The ASPS anplify the
si gnal [ OVi reference) sanpl e and hold the signal, and
suppr esyptl'ﬂ"ege rp%'é"d‘“géf%"%r‘ﬁ&’ﬁ% SPOVEERRE. There are 375 anal og to digital
conver t ertse d@Gonicofinmtidnality efatbd camena rwith aieLemvestiop fof thh @rig dpedlahip aThe alrip 4¥ lires bighimy be
del ta- sj,gpm. Pk stémvcaﬁbﬁ.reyemamrageqemglamrog tmgta%eﬁm rrgrrragz th@Wing HIRARD
ADC s are-used 1o reduce conver Si on SR d requi red the arount of
anal og §‘Pf§€ﬁ’é‘¥0“élé’§’r%‘ﬁfa‘i“i‘°6&‘fCPWEW'F%S‘Béf‘&ﬁ* Phe signal is converted to
digital. Thiﬂ]earlqsi@edﬂhhtéﬂtm&ta&ﬁndtmemhﬁ)dingspot (affecting Iocal dark current)

andthes cou t hat uld occur if a

tns usclidngztes TaERRRH ELORTRRNT s ot IRt BaR S ion S oo b bR B
scal e obut isiiemABKS tye O3 drdve prelhaser daRNOL a0 is@tingOn Bmilse havbesensoodixeimapproadihbs e
DAC s aﬁnﬁra&BE‘qu?' | ed by data stored in flash nmenory during chip testing.
The columm select logic 204 is a 1:1500 decoder which enabl es the

appropri ate ®edfr 43 inslydep (MOSflogioha CMRSsimagst senserhBRAN¢ $9d tanding circuityy. Agien SMBIC | s
shared pryoufltodi MfladhQhet¥RSor othBenoh-dlfifle Mdn@RI & WsAPferiBMinBided fd?fproteﬂﬁm ra WsSreleRE t
control ut anal og nultiplexors. A row decoder 207 is a 00 decoder
whi ch eFf%‘Feé‘Egthe appropriate row of the active pixel sensor array Thi's
sel ect s whi chlenfativielyethellOD Gan readity bodivitidddnte twa ghipsgona for thy CMOS daaging artag,Gind the @ial 0g
si gnal

Solect o0 EALhE ety ok Y 5 S Lol S gy SRR D o 1R
syst em XFgasssjeximicast efipeckisiop anddendepadastatisrgmevihnt cergeliedimycheaigeedl ot} wales arpasiequirive t he
maxi rrumhreegl@mgrwn@ms@g during the previous frane period. Data fromthe
green pixe ? ﬁ’é asse| htrlg)gl a digital peak detector. The peak val ue of
the i mad® 'FF B 'a'gé?i"'ﬂ'as‘ o g&'ﬁﬁ'ﬁ’i‘fre (the reference frame) is provided to
a digital to anal ogue converter(DAC), which generates the gl obal reference
vol tage for the col ctor is reset at the beginning of
the reference frarre[iuﬁl'rg"m ni mum and maxi nim val ues of the three RGB col or
conponents are al so| (téhiegmt«euhag«;bnsorol or cofrection. The second | argest
section of the chip P a—bRAMP10 used to hold the inmage. To
store the 1,500 x 1 6’8‘8§glﬁﬁﬂ& ssgﬁthe sengsor w thout conpression, 1.5
Moyt es of DRAM 210 ahregerseqmc?lwdecbmrs equals 12 Moits, or slightly less
than 5% of a 256 M hnaéﬁéﬂ&’brromco'd@ﬂ vt Leuuul ogy assunmed is of the 25b Mit
generation inpl enenfed using Usi ng a standard 8F cell, the
area taken by the eﬁ?i’#%“%‘??‘&*}?‘@@ve&sm]}(w%—. Wien row decoders, col um
sensors, redundancy|ceiish ADdEr factors arejtaken into account, the DRAM
requires around 4 nmmp=_SUBSTI TUTE SHFFT (Rl e 26) (RO AU) WO 991 04551
PCT/ AU98/ 00549 - 15ThA¥° B5R8WF 2| 0 can be m)st ly elimnated if anal og storage
of the inmge signal] bild6f § ai ned

DRAM Address Generator

Color interpolator

Convolver
Color ALU
Halftone matrix ROM
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in the CMOS imaging array for the two seconds required to print the photo.
However, di gital storage of the image is preferable as it is maintained

wi t hout t is insensitive to noise, and all ows £ /@58/‘915 t he
photo to prl n ed considerably later. A DRAM address gener 1.
provides the wite and read addresses to the DRAM 210. Under nor nal
operation, the wite address is det er ni'hed by the order of the data read
fromthe CMOS i nage| Bestigor 201 ThIS will fypically be a sinple raster
format. However, theggatamcay e e nthe sensor 201 in any order, if
matching wite addr sses to_the DRAM are_ge¢enerated. The read order fromthe
DRAM 210 wi |l I nor jui rements of a col or

i nterpol ator and thg . vdn, nagenta, and yellow rows of
the print head are eceqqanlv offset by alfew pixels to all ow space for
nozzl e actuators, thE°BHMHN are not read {romthe DRAM simul t aneously.
However, there is piARE¥eddy (1 E 1O read | of the data fromthe DRAM many

times during the pr_nl_i_n.g_g.mr_esst_s_aa.pability is used to elimnate the
need for FIFCs in th¥¥rRAtRMMad interface| thereby saving chip area. All
three RGB i mage conprr@flinterfaca(8tas read 1romthe DRAM each time col or data
is required. This a erter to provide a nore

sophi sti cated convel ¥PEHYHERSSIIhpl e 1ingar RGB to CWY conversion. Al so,
to allow two di nensjosalpLET Tt ering of the ilnage data without requiring line
buffers, data is re jme'* {mr?”he DRAM—ar+-4y. The address generator may

al so i npl enent | magk OPFEIE™ certain nodel s of canera. For exanpl e,
passport photos are| gstvecuttt ed by a nani pul 3tion of the read addresses to
the DRAM Al so, im e the central image is reduced),
i mage war ps, and ka| el "doscopi c_effects canlall be gener ated by mani pul ati ng
the read addresses Bom.dh@SDRAM V\hl le the l|ddr ess generator 211 nay be

inpl enented with substentteat—conptextty—++effects are built into the
standard chip, the chip area required for the address generator is small,
as it consi sfTke @il PRAM, brdehrsensey, R@rtlash wereany Pesalleibnkenfase ETAGnEnfce anfl APG stdn

| ogi c. Q\exfa&] sQ%)llédonﬁg PEe 3EOK infehdbd &PRAY 61 1.5V lofinimRE FoWeLANRRPRA bidEAILW Shvenfl: 2
X green, ixels into RGB pixels. It consists of three 8 bit adders
and assc?&?’%i'f’%@"f‘@’@ﬁétwga“e'?‘ﬁeé'sd| visions are by either 2 (for green) or 4
(for red andFhl ueusifest iayouCanheDIEP 4B TROEOP8Bds adnihaked @ tHfe Ninkging afrdy 1oh1avnmut put
comneCt A PR ooy M SONELIEL, 103 4 PRl Hadk 25t RHELRREM s
and bl ueeSplh@nesl 90 x 1 HQ9. Theagray caff beediided intsl thet conyentiesat evafigufation, wﬂewaggreeemlxpi arne is
di fferenty _IJ)J‘epmdBMueQ&elﬁnagch piél gRE Therdife 13 REBPixelFRouBiFRNmBAR o) C€ as many
sanpl es. The sh arpenlng filter has five functions: To inprove the col or

i nt er pol at i o Pf PETRdvEAESs i hiroded of [ags 5esing ndd VS ioge sesingy iy Pirtipulareay syfound in the
i nt er pol Getodér, 196 Disde 6f IBEE TARACIONI o BEllectfA DRYiced arki mqoaﬂuanaerpp@k 48D @NL968. Futher, a
;grﬁg?sﬁhg‘ﬁ% ?grnré)léngn tion sxﬂxgaé to { cﬁs%lm n%th V\'ge:.tieg\‘t }alca url; % d sclllo | nug}vg nCllegﬁ\%d Actlelz ar e
t ypi cal |Rixef lollagetslméorﬁ ﬁ@geted BSlrtx@ 1§IV| (gﬂﬁwwcwﬁéﬁpemol@ﬁ’alﬁ%lé% age91As t he single

use camera i SI‘h!: ﬂIaQ y@sﬁ.sa@tﬁ%&”%be p%[epdiyﬁtof aﬁ%m@%ﬁ&m@&pi‘@rﬁﬂn@ﬁ%lp area
phot ogr aphi c fpr oduc t he processing can popul ar settings)

rat her tHaherelpre cosp e '%%ﬁvsawels Thyuld Bbﬁrseebas ﬁa\%bl%wﬁ'rﬂgfé?ﬁlwswmhpl@hwﬁh aftrency
(i ndi vi diadistaPtex Qﬁe)ty;ﬂ@l ol sizd Bidled a5 DE1irhed the lithogSdphit feaktire big. THREAloWAR RN Kea

Ip;rg_ggs \S/\a SUﬂéIIG-LH-I;ES ﬁI)wg/%lf! Ithee: pgo%site(nf\:xg b'g\s bstantia\\ll\g agogv{a t?lélgi?fract;gx? lm?‘lt otJ the lens ?t is

also advantageous to have a square photosite, to maximize the margin over the diffraction limit in both horizontal and

vertical directions. In this case, the photosite can be specified as 2.5 um x 2.5 pm. The photosite can be a photogate,
pinned photodiode, charge modulation device, or other sensor.

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

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

have been increased from a drawn length of 0.18 micron to a drawn length of 0.36 micron. This is to improve the
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-16 PCT/ AU98/ 00549 These functions are all conbined nto a single
convolution matrix. As the pixel rate is low (less than I Mi xel per
second) t nunber of multiplies reqU|red for the t e r

channel s ?@%@E%II lion multiplies per second. 'this can bgéﬁf‘ﬂgﬁ?@gﬁ by a
single multiplier. Fifty bytes of coefficient ROMare also required. A
color ALU 1 |3 conbines the functions 8f col or conpensati on and col or space
conver strasistdr matghing iy mekies theeyprigtions jnghte jepgtt repagsend msmaiig propprtjon ofthn il eake iengthever y

pi xel of there.adBate IBzthV¥nll e AN P8 PAcKiBy, med¥GhaE@L Rnsitdd JsERdE 28 mgymuﬁm ch

t he nost ular setti t her an the nost accurg

corrpens%lf{?‘ EC'I‘SPIP%U ?""?}p ‘H’ég g&ﬂ“o?"’k{ rﬁ%“i’)‘i?lfﬁfesc“’eﬁ‘%‘béar‘i'é‘%ﬁ|Pc5‘?{e“fb3r9¥%'€" has

| i ght i ngeeodllobdadorieatmsistordhe vast majority of photographs are substantially
i nproved by e S endent | y..nor izes the
Lo e o dﬁb%a’TErtLanfgrge%hg,gxePﬁmf’@E rékhfugg”ffom"‘é‘p&eﬁ‘mze%?%t i 9%“"‘0?"‘8?‘ alr%a dof oF

t abl e ( GHOOF)! Omgeprsaoéwemagiwmbwéé@w wwoodmrmémmi These are three

separ at e 256y pfseriBoiME: olorr iRaHdsdnbongh the hiplafdcts A pBdess reqfifed i t¢v§ majdriWaysCLUTS are
used as part oF t he col or correction process.. They are al so used for col or

speci al - effeE’F§M0sSLf"t?H“3§‘Pé"ﬁit“‘l‘i%t%"(tieeéf|"l‘§‘7d@é?"é’c‘i%@k%q"ﬂ color” effects. A
col or space Cdd\RErS ke Reqsines.t Raese 0fn HelTRbricaBdd QingAliyed @W@Elﬁ\& pbiyienited, I?e&xlﬁ@rh a0l or
space of the | e to t col or. space._of inter.

ot etk ierel BHIRRL Her!ofin ek Wb o BT i 3o Wi

si npl e banibeiss.si on assunes perfect linearity of both color spaces and

perfect dye fRRGLN&0d0AhaldE kA Gr&%s&PdAQFs) 305! dn€ Fob ealf of 12 ColdrR BEhERG Ofine AR T he
ink dyes. At the other extrene is a tri-|inear interpolation of a sanpled

three dPFPRYRCNGYERT: REVISE ¢ fagl gpe §F?§°F‘i9rsﬁ’?‘lfl%1ﬂf’é°‘d *ﬁﬁ*gnabaﬂswwéte.fmpgﬁem% any
non-|ingaN).ty or differences in either coI or space. Such a systemis
e oS TR e SRR e RS8R R Rl of
hal f t ondadta-sigrka prestucceﬂawmnpromslawmesﬁﬁﬂd Aaoxs |0frtwh~eqoluslysﬁt11§1’n Geenusésieto Ureduek, the
sinpl e pRLddich saaeb tebpRted! afePie moqrwofisas%f Gt &Q,Iadaﬁmwuaga bemtﬁe SR W c%ﬁénéa't@e

mul ti p| Ies and six ad dltl ons er contone |xe since the contone
pi xel r digil Teis plg\glimingics the hof spqt (gffegsing Josy! Fs'éeyﬂtﬂﬁé@ée sa?fgﬂeﬁo%m‘mea*ﬁt Wyigrogeun
single ﬁulsiaglpm.'giﬂsbeeamcaddem Eddi @ DiCLalsb hdd kv oerourdin 0Aadd@ich ﬁlhm&hel.biitﬁdanu BcaR® of@¢ OF

ALU whi IS, Shar t olor.co ns un | .tal
nal 11 onARg ReRP 0 oS Gt bR RRE BAG B a8 Biliep W i Jiymemory
stochast!tirmgdmtpsrmgzed dither cell. A halftone matrix ROM 116 is provided for

storing dit h?ﬁe cGlﬁJnJ\ sefegqggfcl 2@4 EQQSSOO%«:&!&& u'ﬁir:h &@Alés té'aﬁﬁopggte %ﬂaf(ouégt o'f the %@%Quat e
to ensure that the cell repeat cycle is not visib hree colors -

cyan, mAYRHE PPuLE Asepqh JRC-is shpred ba fqur @Mﬂﬂefhééfasas&nrf@aw we bgsme row|sglect qoprobhs ur e
maxi num@m—amhﬁxmﬂatoﬁg of the ink dots. This mnimzes rruddyl ng' of the

m d-t ones whi,ch res s fromaone do adj.acent dots
Mt 6 orr 1t SR o7 s UGS wRin SRS oy PG et o Een T SR A o
shar ed BOis sefieets hbtth‘ df dmlﬁ)@ rturmOf the imagingamwi is obnnecked tdt dnalepssignd |p(9pf:ssors Thgtheliogs tral
hal ftonLamysuéc@s@ednésegk&p%Wsa@&rog,@saq@J,ﬁ\glem BEJa sk tegiseeit OChasti ¢ optim zed

dither matri X. hering does no oduce anlrraﬂg quite as " sharp'
as error di ff*ugvtwww 588@52%?%%8@f‘é“‘ﬁ’ﬁ“r@‘%@ﬁﬁ*‘ﬁf‘@“ géespgnecrio thegatimum

ar tcl [ }‘ aCTirﬁensnﬂ] Bedseld BREL the harqaeﬁunﬁgerpa cmlﬁtﬁemd thlagreelrprxele is Gssieﬁ tlnﬁdug?hrh dighal pdak Ha‘tic@i al , g
an es I’ accur te t han ter errorne
e d o e PR ool o R B PR ST Tt b S b5 e |
resul t s convereXRAC) wiri¢h mates myglvvnlederme vegraga forehe koldnor ATKY. Bit pekdesttbrds wiet dnee
matrix. bgguginF @% thm%elfeﬁcg %lﬂg Tflesmlmﬁ\[ntx Qé]mgmg% »@m&' *hg ﬁ'xlree t&@bfcgl?xn:'oﬂgmﬁlﬁ' Jﬁﬁ%ﬁ/ﬁ
romthe 210

using a sinple conparison between the contone infornation
and t he celsfitddpreglorgPTec¥pd- di t her matrix 216. During the hal ftone process, the

resol uti on offhd §a@nd [AREEsetton 6NAN@RHUs dohRted byea BroAM AP us@ff to hdl@the ARk TEslore BB ONe
i mge t (? i of the. printed Each. co ne pixel is
conver t 00§ 8 ape R 8% gyt i REPrYha S TP PR R e d2 26
(RO AU) Mbit\\&r ightip) %5 Fitkn 5% of a 256 Mbit DRAM. The DRAM technology assumed is of the 256 Mbit generation
implemented using 0.18m CMOS.
Using a standard 8F cell, the area taken by the memory array is 3.11 mm? When row decoders, column

sensors, redundancy, and other factors are taken into account, the DRAM requires around 4 mm?,
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PCTI AU98/ 00549 _ The ICP incorporates an 16 bit mcrocontroller CPU core
219 to run the m scell aneous canera functions, such as reading the buttons,
controlli JoRgssyot or and sol enoids, setting up the hard

i gw re &Ey t-he CPU

authenticating the refill station. The processi ng power re
is very nodest, and a wide variety of Rpocessor cores can be used As the
entire CPU programis run froma snal | 220. Program conpatibility

bet ween cameitis REAN P ifan begonly elintinaise ifenploe storage ohthe Imecciena Fanye ergiraitismantined un,

A 2 Mt the2Bodimatiny aridy fagrha:moadashdd@mewu@&@pno& Hacelvucmgskamra fithe uMaers of
this RO\/I?éElglce is alloca

t f tl
6 L Emangiied SH PRt T PEERT o Parcerrhe P sSoeh R & P ted

speci al P

conpl ex cenaigdablydatdrhe encrypt ed authentication of the refill station. The ROM
requires a singl s bfaRASemtt 2Hepfrovgrl:stm \ﬁhtﬂmadg@&m{]yto%' DRAN zRﬁuH&%ﬁ n‘}nﬁ
store a 128 bit authentication co Thi's provi des her securit

st or age oesratiprh Be Hjte Adres i dptermained O e ondey ofdm gt ataarsadrﬁevéhe A iEresSEFIr A E'athHe
made ess@Rhiyakh Mmprma@@ Skt erowwaeml?hm BEBERR FrYim the s G A Yrd& QViRiidthg Bite

third | evel e 0S t usin cannj

pr obe ma@“ﬁ?ﬁﬁﬁ’pg% D8gel T’%g‘i"?rﬁt?f' S.geaﬁg‘l n‘%ﬁeﬁs {nﬁgﬁ]z&vreﬁo ﬁ"B’B’ﬂlrl?/ g@a&%%g@i n
t he chi pequifetantywefia ublerGdterpadecbr andtthel peisthtadt Asgheatydnemagedtg sind )bildv»srom“cétheetheaédref or
t he aut r i

bt hont 1R bR B0 GRE: kRl bt ibe O Kai00 he ESPY BORGTY Ml HREM
refill edmtyyanemslwtoweﬁr F"éfat‘%!de"?yefff itim tosteash 4llof the Tpfa frpm shetPRAMBRYY time deging drebe

used to ﬁﬁtmg ﬁro&:eE”\h‘lﬁ@Jaﬁﬁmiyl iPRedka bnihY ihd REd foﬂﬁgd)snig th'érphﬁmead/hﬁi&'fa&el Q8adylsingd
phase Iocke rescal i ngqnﬁ)ararreter is_stored is provided for scali 38 t he

cl ocki nghie ¢Et- é‘? ee {75 P20 pIIPATeR's 648, Led oM fs DRAWEeaE) Yrseolor &auis FraYredi®@8 not
requi r e altowssit @lor gREUaeKer 3¢ POddenD mo@tsephfstivaed tanssiartianpr Gupld édtar RGB @ CMynat e
t he costcor%m? crystal, an on chip oscillator with a phase | ocked |oop |24
is used. A< The frequency of an on-chip oscillator is highly variable from
chi p to chi pAbefiealpy stpsimresionplditering effthetimage daixvithpy regyiringding budferpidpta |s se-rggddioma| | y
trimed ylRAMarapi tial testing. The value is stored in Flash menory 12|
This allows the clock PLL to control the _ink jet heater pulse width with
sufficient adtiAddes senpateapayplsgpplemenimpaeeect; ingegain medels pficamesga Kar sxpopls; passPoy 67
cell. Trpeotsscareagmhpady phaipuied of AaRar AiryssdI R hy HRAM. rAriohmage&rabrlng e@aslrwriéﬁm
A N A I L T A
timng Stdgﬁ#sfﬂFCélMMed by the print head. These ti m ng signals may vary

dependi ng uUPGyiib esrmﬁregtgureew ilhﬁ.amrﬁhﬁsmee&d »d@,tsﬁbsrartraruoﬁg &KWE&@E\@QMF? ndé thet N
print mediumin t print |1 nd the enmtq;gﬁﬁ e ink in print

rol | . THEH °f“8vx,l‘en°glj‘p|a§a qu‘f"zi f°éfh6?dd§§€‘tgé’}‘~’ﬁ59 is SRAIngs At ORHHE oplY °’iﬂ4%’°sbf‘?“ﬁ‘€’s Pﬂé'd’d
i nt er f aamideraio mndnttof @b gtci onPl nsDat aBi ts[ 0 7] I ndependent serial data to

the eight Segj) E terg%l;i\térgﬁ J%EU auqép %(p emo %en,taﬁ b%@w];lg{n;[otkla% 6: It;.lls rl]tt

head1Col or En e en ena
al | owi ncponpisfs oethren§ bifadderscand eswelyed‘ registegsa Bt dweionﬁrare%amam gregnpor ¥ (foptefl wré)lue)

ei t her %m&}&%&.%@méﬁ{edhs%&jrshﬁﬁi{ﬁgolﬁﬁiéd%étﬁ&o%eEd\ﬂé?s banks of nozzles. This
allows two different %)I‘I nt speed/ power consur;gtlo

t r adeof f s2NoZYIOBSEERLt b B 0211'%&1 aém"'mfétemhm e84 Rmallspnvplydon kereel 54,5) to the red,
simult an@@u,&ncamaewumnﬁl:’mgd TielcXivelntch @ahd pads g&dﬂ@)laﬁe’ilﬁ aiktbrext frbrfi Mo @€ red and

regi st er lWl kﬁﬁs L) f romthe Ehi ft lﬁ%ﬂi stersil eve%mct%lsBSTl TUTE SHEET
(Rul e /&Ej 8:9"7’ A8 SPET/ AUSBTUEBAY"
To improve the color interpolation from the linear interpolation provided by the color interpolator,
to a close approximation of a sinc interpolation.
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 1s 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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Turning next to Fig. 22, the assenbled unit 90 is then inserted into a
front outer case 91 which includes button 4 for activation of printouts
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-21 InkWUet Printing A large nunher of new forns of ink jet pripteris have
been devel oped to facili tate alternative ink jet technol ogies for the
preferred enbodi nent. Vari oSiSBSTOTINERHEED (Rulaifo) (ROKAY)et devi ces can be
included in printer devices incorporated as part of the present invention.

Australian Provisional Patent Applications relating to these ink jets which
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mechanism 40. The flex PCB is interconnected with batteries only one 84 of which is shown, which are inserted in
the middie portion of a print roll 85 which is wrapped around a plastic former 86. An end cap 89 is provided at the
other end of the print roll 85 so as to fasten the print roll and batteries firmly to the ink supply mechanism.

The solenoid coil is interconnected (not shown) to interconnects 97, 98 (Fig. 8) which include leaf spring
ends for interconnection with electrical contacts on the Flex PCB so as to provide for electrical control of the solenoid.

Tuming now to Figs. 17 - 19 the next step in the construction process is the insertion of the relevant gear
chains into the side of the camera chassis. Fig. 17 illustrates a front camera view, Fig. 18 illustrates 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
aluminijum 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.

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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_27_ I R Technol ogi es PCT/ AU98100549 Further, the present application may
include the utilization of a disposable canera system such as those
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(RQJAU) WO 991 04551 -30 Ink Jet Technol ogi es PCT/ AU98/ 00549 The

enbodi ments of the invention use an ink jet printer type device. O course
many di fferent devices could be used. However presently popul ar ink Jet
printing technol ogies are unlikely to be suitable. The nost significant
problemw th thermal inkjet is power consunption. This ~s approxi mtely 100
tunes that required for high speed, and stens fromthe energy-inefficient
means of drop ejection. This involves the rapid boiling of water to produce
a vapor bubbl e which expels the ink. Water has a very high heat capacity,
and nmust be superheated in thermal inkjet applications. This leads to an
ef ficiency of around 0.02% fromelectricity input to drop nonmentum (and

i ncreased surface area) out. The nost significant problemwth

pi ezoel ectric inkjet ~s size and cost. Piezoelectric crystals have a very
smal | deflection at reasonable drive voltages, and therefore require a

| arge area for each nozzle. Al so, each piezoelectric actuator nust be
connected to its drive circuit on a separate substrate. This is not a
significant problemat the current limt of around 300 nozzles per print
head) but is a najor inpedinent to the fabrication of pagew de print heads
with 19,200 nozzles. ldeally, the inkjet technol ogies used neet the
stringent requirenents of in-canmera digital color printing and other high
quality, high speed, |ow cost printing applications. To neet the

requi renents of digital photography, new inkjet technol ogi es have been
created. The target features include: |ow power (less than 10 Watts) high
resolution capability (I,600 dpi or nore) photographic quality output |ow
manuf acturi ng cost small size (pagewi dth times mnimum cross section) high
speed (< 2 seconds per page). Al of these features can be net or exceeded
by the inkjet systens described belowwth differing |evels of difficulty.
45 different inkjet technol ogi es have been devel oped by the Assignee to
give a wi de range of choices for high volume manufacture. These

technol ogies form part of separate applications assigned to the present
Assi gnee as set out in the table below The inkjet designs shown here are
suitable for a wide range of digital printing systens, frombattery powered
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Actuator notion (19 types) Nozzle refill nethod (4 types) Method of
restricting back-flow through inlet (10 types) Nozzle clearing nethod (9
types) No y te construction (9 types) Drop ejection direction

types) Ink type (7 types) The conplete el even di mensi onal FQBF@”W@ﬁ?esented
by these axes contains 36.9 billion p025|ble configurations of inkjet
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i nventor, one or nore of these exanples are listed in the exanples colum
of the hﬁb&&&mbﬁ&ﬁﬁﬁ The 1JOL to 1J45 series are also listed in the

exanpl es co 0 sone cases a SuU STI TUTE SHEET (Rul e 2G (RO AU) WO
99/ 04551 P “E%é’si HEAY" a@‘%fﬁ’?ﬁ 8PY P{7e pdvanted t semicongeter ¢ Tphsiptiorh daghniatesaint te)| e,
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appl i Cakbs@mﬁn br@&é dﬁg?)atemggﬁcprohﬂﬁchﬁﬁ ateaqeieniuero el Ak K printers, Short run
digital printers, Commercial prin Fanf 1 ¢ printers, Pocket
printers, Internet WWVprinters, V'deo printers, Mdical inmaging, Wde
format printers, Notebook PC printers, Fax nachines, Industrial printing
systens) Photocopi ers, Photographic mnilabs etc The information associ ated
with the aforenentioned 11 di mensional matrix are set out in the follow ng
tabl es. SUBSTI TUTE SHEET (Rule 26) (RO AU) ACTUATOR MECHANI SM ( APPLI ED
ONLY TO SELECTED INK DROPS) ..t tnr a NOa 5

Act uat or Descri pti onAdvant agesDi sadvant agesExanpl esMechani snrher mal bubbl eAn
el ectrothermal heater heats the ink tolLarge force generatedH gh power Canon
Bubbl ej et 1979 Endo et above boiling point, transferringSinple
constructionlnk carrier limted to wateral GB patent 2,007, 162si gnifi cant
heat to the aqueous ink. ANo noving partsLow e~ci encyXerox heater-in-pit

| 990bubbl e nucl eates and qui ckly forns, Fast operati onH gh tenperatures
requi redHawki ns et al USPexpelling the ink.Small chip area required forHi gh
mechani cal stress4, 899, 181The efficiency of the process is |ow,

wi t hact uat or Unusual materials requiredHew ett-Packard TIJ 1982typically

| ess than 0.05% of the electrical Large drive transistorsVaught et al USP
4,490, 728energy being transfornmed into kineticCavitation causes actuator
failureenergy of the drop. Kogation reduces bubble formationLarge print
heads are difficult tofabricatePiezoel ectricA piezoelectric crystal such as
| eadLow power consunptionVery |large area required for actuatorKyser et al
USP 3, 946, 398l ant hanum zi rconate (PZT) is electricallyMany ink types can be
usedDifficult to integrate with el ectronicsZoltan USP 3, 683, 212acti vat ed,
and either expands, shears, orFast operationH gh voltage drive

transi storsl1973 Stemme USP 3, 747, 120bends to apply pressure to the ink, H gh
ef ficiencyrequi redEpson Styl usejecting drops. Full pagew dth print
headsTekt roni xi npracti cal due to actuator sizelJO4Requires electrical
poling in highfield strengths duringmanufactureEl ectro-strictiveAn electric
field is used to activateLow power consunptionLow maxi num strain
(approx. Sei ko Epson, Usui et all JPelectrostriction in relaxor materials
suchMany i nk types can be usedO. 0l % 25340i / 96as | ead | ant hanum zi rconate
titanateLow t hermal expansi onLarge area required for actuator duel JO4(PLZT)
or | ead magnesi um ni obateEl ectric field strengthto | ow strai n(PMN). required
(approx. 3.5 V/ Response speed is marginat (-- 10 p.Itm can be

generateds)w thout difficultyH gh voltage drive transistorsDoes not require
el ectrical requiredpolingFull pagew dth print headsinpractical due to
actuator size O

SUBSTITUTE SHEET (Rule 26) (RO/AU)



n~aO0a.. bnYC~0o000 ~0 m.. co No~ Ov 5 FerroelectricAn
electric field is used to induce a phase tran)sitihon be'Itvaeen th;a Corial
antiferro ' AFE) and ferroelectric (FE) phase. Per \gkl e materials
such as t%}@%@ﬁsﬁ (ed I)ead | ant hanum zi rcon((alte titanate (PEP YoM bi t

| arge strains of up to |% associated wit)y the AFE to FE phase _
transiti Low power consunption Many ipk tyvnes can be used Fast operation
(< 1 I.t$AuRellian i VihgDate gh | ongi t udi nal straiTidedi gh ef ficiency Elec{ric
field sti@rayisianadf around{ 3 V/~.mcan be readily providedDi fficult t¢
i ntegrat ¢ Nemberellectroni ts Unusual materials such as PLZSnT
PO7935 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM01)

PO7936 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM02)
PO7937 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM03)

POB061 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM04)
PO8054 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1JM05)

PO8065 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM06)
POB8055 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1JM07)
PO8053 15-Jul-97 A Method of Manufacture of an image Creation Apparatus (1JM08)
PO8078 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1M09)

PO7933 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1]M10)

PQ7950 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IIM11)

PO7949 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1IJM12)

PO8060 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IJM13)

PO8059 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IJIM14)

PO8073 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IIM15)
PO8076 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IIM16)
PO8075 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IIM17)
PO8079 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1IM18)
PO80S0 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IIM19)
PO8052 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1JM20)
PO7948 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM21)
PO7951 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1JM22)
PO8074 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1JM23)
PO7941 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1IM24)

PO8077 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM25)
PO8058 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1IM26)
PO8051 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM27)
PO8045 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1JM28)

PO7952 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM29)

PO8046 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IJM30)

PO8503 11-Aug-97 |A Method of Manufacture of an Image Creation Apparatus (1JM30a)

PO9390 23-Sep-97  |A Method of Manufacture of an Image Creation Apparatus (IIM31)

P09392 23-Sep-97  |A Method of Manufacture of an Image Creation Apparatus (IJM32)
PP0889 12-Dec-97  |A Method of Manufacture of an Image Creation Apparatus (IIM35)
PP0887 12-Dec-97  |A Method of Manufacture of an Image Creation Apparatus (IM36)
PP0882 12-Dec-97  |A Method of Manufacture of an Image Creation Apparatus (IIM37)

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)
PP2591 25-Mar-98 (A Method of Manufacture of an image Creation Apparatus (IJM41)
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are required Actuators require a |large areal JO4El ectrostati cConducti ve
plates are separated by alLow power consunptionDifficult to operate

electrost kﬁ

i nk types can be useddevices in an aqueousair).

vol t age,
i nk, The

, 1J04pl atesconpressible or fluid dlelectrlcl%ﬁ§éﬁglyhhny
t heFast operatlonenV|ronnentplg;es attract each other and displ ace
electrostatic actuator willcausing. drop ejection.
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t enper at ureMay be danaged by sparks due to4, 799, 068acce|erates the ink
towards the printair breakdownl1989 Mura et al, USPnmedium Required field
strength i ncreases as4, 810, 954t he drop si ze decreasesTone j et H gh voltage
drive transistorsrequiredEIectrostatic field attracts dust O~0 0 0O a wb n
HaC~o000O0a.o ~ tn Na Oa 5 Permanent An el ectronagnet directly
attracts aLow power consunptionConpl ex fabricationlJO7, |JI Omgnet

el ectro- permanent magnet, displacing ink andMany ink types can be

usedPer manent magnetic material suchmagneticcausing drop ejection. Rare
eart hFast operationas Neodym um |Iron Boronmagnets with a fell strength
around 1Hi gh efficiency(NdFeB) required. Tesla can be used. Exanpl es

are: Easy extension from singleH gh |Iocal currents requiredSamari um Cobal t
(SaCo) and magneticnozzles to pagew dt hCopper netalization should be
usedmaterials in the neodym umiron boronprint headsfor |ong

el ectrom grationfam |y (NdFeB, NdDyFeBNb,lifetine and | ow
resistivityNdDyFeB, etc)Pignented inks are usuallyinfeasi bl eOperating
tenperature limted to theCurie tenperature (around 540K) Soft magnetic
coreA sol enoid i nduced a magnetic field in aLow power consunpti onConpl ex
fabricationlJO, 1JCS, 1J08, 1J10el ectro-nagneticsoft nmagnetic core or yoke
fabricatedMany ink types can be usedMaterials not usually present in alJl2,
1J14, 1J15, 1J17froma ferrous material such asFast operati onCMOS fab such
as Ni Fe,electroplated iron alloys such as CoNi FeH gh efficiencyCoNi Fe, or
CoFe are required[1l], CoFe, or Ni Fe alloys. Typically, thegay extension
from singl eH gh | ocal currents requiredsoft magnetic material is in two
parts, nozzl es to pagew dt hCopper netalization should be usedwhich are
normal |y held apart by aprint headsfor |ong el ectrom grationspring. Wen
the solenoid is actuated,lifetinme and | ow resistivitythe two parts attract,
di splacing the ink.Electroplating is requiredH gh saturation flux density
isrequired (2.0-2.1 T is achievablewith CoNiFe [ 1 ])MgneticThe Lorenz
force acting on a currentLow power consunptionForce acts as a tw sting
notionlJO6, 1J 11, 1J13, |1J 16Lorenz forcecnlY~g wire in a nmagnetic field

i sMany ink types can be usedTypically, only a quarter of theutilized. Fast
operationsol enoid I ength provides force inThis allows the nagnetic field to
beH gh efficiencya useful directionsupplied externally to the print head,
for Easy extension from singl eH gh | ocal currents requiredexanple with rare
earth permanent nozzl es to pagew dt hCopper netalization should be
usedmagnet s. print headsfor |long electromgrationlifetinme and | ow
resistivityOnly the current carrying wire need bePi gnented inks are
usual | yfabricated on the print-head, sinplifyinginfeasiblemterials
requirenents. O~a ~aOp.rbnao~o00a ~ rnrnHc NQ .. O5
Magnet o-strictionThe actuator uses the giant MAY ink types can be usedForce
acts as a twi sting notionFi schenbeck, USP 4,032, 929magnetostrictive effect
of materials suchFast operationUnusual materials such as Terfenol -1J25as
Terfeno(-D (an alloy of terbiun Easy extension from singleD are

requi reddysprosi um and iron devel oped at thenozzles to pagew dt hH gh | ocal
currents requiredNaval O dnance Laboratory, hence Ter-print headsCopper
nmetal i zati on shoul d be usedFe-NOL). For best efficiency, theHi gh force is
avai |l abl efor |l ong el ectrom grati onactuator should be pre-stressed
tolifetinme and | ow resistivityapprox. 8 MPa. Pre-stressing may be

requi redSurface tensionlnk umlBSTIOTESHEET (RuRISUREG/ALS hel d i n aLow power
consunpti onRequi res suppl enmentary force toSilverbrook, EP 0771 658

A2r eductionnozzl e by surface tension. The surfaceSinple constructioneffect
drop separatlonand related patentten5|on of the ink is reduced bel ow t heNo
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O~o00wv. .rnHaC-~a000O0is ~o rn Nr. OY Thernoel asticAn
actuator which relies uponLow power consunptionkEfficient aqueous operation
requi resl o4sq9, 1317, | J18bend actuatordifferential t nsi on
uponMany ﬂ&ﬁ (y%sgs can be useda thermal insulator on the ﬂg{'@”ﬂ%@

1J21, 1J22Joul e heating is used. Sinple,planar fabricationsidelJ23, | 124
1J27) 1J28Smal | chip area required forCorrosion prevention can bel J29,

1330, | JB4dSUPPBoeach actuatordifficult1J33, 1134, 1J35, |J36Fast

oper at i onPi gRethérettle preskes emeodintog mag fudlezs binke ddliv@y systend 8Bthg inld 3O head. DéDNekygplstems
efficiengy I, . I M. | end
et Uat of e B e e A e
si ngl en@esifiestiont gre gisdRsyiF eftHijsh ?’ﬁber‘?‘?éﬁﬁf@qﬁ’{fﬁ bUF‘EAfefPEPP“érl al with a very high
coeffic em n o Eqﬂmggﬂ g generat edrRequi Teg, spect ar_natertar (g} g. | J09,
1J 17, lqm]? 20’[ ermoel asticof thermal expansi on (CTE) -such asHIFE is a
candi da} e WPTFE) 1 J21,| 1J22, I J23, | J24act uat or pol yt et r af | uor pet hyl ene
(PTFE) "M'* eH-ef-ect+-e—genstant H-E—depoestt+en—preeeps) | J27,
| 128, | 58003 330 ac| FHIR7 CT 'S‘ifﬁ‘é"élefhﬁﬁfé’détp%a'%&}gl)l v _non-insulation i

ULSI whi [Ple8o0s not y@s-lddanddbupply Medi8d and |AppaRatusE24 3, | J44conductive, B heater
fabri cafppdsdsr OM aVigs geﬂ,ggw pg\mc,wﬁgl\,ﬁg@gﬁgnductl ve materral 1S
i ncor po StHptofrPHE—deposttor—earrrot—be—fott+ewed56—+m | ong
PTFE be wi t hMany ink types can be usedwith high tenperature
(abovepol ysi Firthemthipresew apriipatiorliBayriiilizs adwancsi sepicendpdtermagrocfectomeabanicaltpr8E@ieOp

pr ocessiynqhRtionGR gl rapa\ys &kenid j8 QribtbrlN $uRfiebmirBGecthihectambiPlelhnihts Bre aLsEibed R4 1 €
forPi ~nented 1 nks may bé i nfeasible, mdeflection. Actuator notions

i ncl ude:fellewine Asirefian BPYAOnY PYFRESRECITSaLORS RCPrRRIpRISTe bW PP FF&FINSE: BendFast

operat i ngﬁgg"g,a TaT Al patalo Nl gn er1 11 Cl ency CVigg Conpat 1 bt e vol tagps3)
Buckl eap P,q,u,g,{,,g;pt 54) Rot at eEasy extension from singlenozzles to

pagew d pm,m;e, adst~oa0an >C~00000 _~t-rrnN.. Oabs

Conduct 1 w-ttr—a—tgh—co rt fHet—force—can—be
gener at Tb@(}m re - grj]lg"‘g? al At g‘l“e‘éﬁ"z' Egg{)wlil \LII:I‘ u:gr rmlU ;xnanm;lﬁ (spich as
PTFE) i {@8pap | ow 3éWé19€ieveI ogﬁé‘n‘tlce((Mﬁglﬁ()?@TEt her noel ast i cdoped With

conduct m()(s/ubst anea8g- 9tyoconsume,;,&rmgmlmtl ve poTymar) actuatorincrgase its

conduct P03 O a%u]uu §rvul|y U\ evné’e[{ ue usedRequiTes a rlr—: Eposi tion

process ers of [ ag ] phich is
not yet |RO8AWdar d i'Ad8dper. Thid devieedMEMSPY pol ymer Smal | chip area réquired

ecnnoio

for' ~-flogbabsexpanda-smhen reidstite(REMsbBat ed. each act uat or PTFE deposi tion
cannot o towed &5 of gopantsTnctuder Fast erati onwith
h| gh te ’;Bé)l '5-)5859 ) %{]&H%M@ p nr nhnss:;}ﬂ’l\ (":n‘Jagg

nanot ub@BRs compartitii e vol t AESEMEMSI®: on and CVD deposi tion2) bet al
fi bersa||m)7e44rrent sisgaini ques Ealavict(MEMS0®ed3) Conductive pol ymers guch as

dopedEa$ss B3 ENST OF.jff9M ST Ng Ae;ﬂ,,mm%)l AKS Ty be
i nf easi bespoel-yhtoprenenozztes—o- £ as—P-gret—part+etes—mpy | am
t he4) 88 gran 3§§&‘J?| nt he B d%“ﬂ% be nemoryA shape ngnory
al | oy sullt_ms7és Ti N|12(D;|:-S?JH| gh fAdPevive (MEMSAA) | abl eFatigue |imts nmaxifrum
nunber (gpodedGarl T OYfQG; as NI Amke andlﬂe%ﬂMgmglgnl um alToy(stresses of
hundredﬁe-f—eyﬁel—eeé‘:“*‘“ “““““ Rerew—stat-—3+4 1S

requi red toLaboratory) is thermally switchedLarge strain is avail abl eextend
fatigue resistancebetween its weak martensitic state and its(nore than

3% Cycle rate |imted by heat renoval high stiffness austenic state. The
shapeH gh corrosion resistanceRequires unusual materials (TiN)of the
actuator in its martensitic state isSinple constructionThe | atent heat of
transformati ondeforned relative to the austenic shape. Easy extension from
si ngl emust be provi dedThe shape change causes ejection of anoales to

pagew dt hHi gh current operationdrop.print headsRequires pre-stressing to
distort theLow voltage operationmartensitic statelLinear Magneti cLi near
magneti c actuators include theLinear Magnetic actuatorsRequires unusual

sem conduct or | J12Act uat or Li near | nduction Actuator (LIA), Linearcan be
constructed wthmaterials such as soft magneti cPer manent Magnet
Synchronoushi gh thrust, long travel,alloys (e.g. CoNNFe [ 1 ])Actuator
(LPMBA), Linear Reluctanceand high efficiencySone varieties al so

requi reSynchronous Actuator (LRSA), Linearusing planarpernmanent nagnetic

mat eri al sSw t ched Rel uctance Actuator (LSRA), sem conductorsuch as Neodym um
iron boronand the Linear StefBSTITATESHEET (Rule34)ROANMNI cati on

t echni ques(NdFeB) Long actuator travel isRequires conplex multi-phase
driveavail abl ecircuitryMedium force is avail abl eHi gh current operationLow
vol tage operation O~0 ~0o 0O pna mO O ~a BAS1IC OPERATION MODE C (d tn
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GN.. OY Operational

nodeDescri pti onAdvant agesDi sadvant agesExanpl esActuator directlyThis is the
si npl est fSinple operationDrop repetition rate i s usuallyTher nal

i nkj et pus‘&ggg/o‘ﬂsé peration: the actuator directlyNo externd$T f‘péq/(ﬁé“g '
requiredlimted to |l ess than 10 KHz. Pi ezoel ectric inkjetsupplies sufficient
kinetic energy toSatellite drops can beHowever, this is riotl1JO1, 1J02,

1 J03, | MMkechmalbgieshe drop. The drop nust have aavoided if drop

vel oci t yf undaqmpf, ale pﬁ-@ent ﬂ@lldﬁlﬂinhﬂsinﬂcﬂj@&he htﬂ%wn bﬂ@&spo:’agl@&ﬁd&afs&m&h Mejoqci ty
to overcone the% less a] nl.s lut S r ‘g’?ﬂ:frbe“ 111J1 1, 1J12,

1 J14, 1JEHERR fRedotou e AT &&P\’°Bsé°"éfpf“r"%fp§ °a“°85e‘b°8¥'i’8’ia‘ﬁ KEESHETHER | y

usedl J20, 1J22, 1J23, 1J24upon the actuator usedAll of the drop kinetic

ener gyl 2or—-d26—rt-F2f—t-I28nust—he—provite "

| J32act "d‘F"‘?'@ FifiggDate 7b5 | 3365atel |t e d?'ﬁeps usual I'y. form i fdrop
vel oci t nﬁ"’g%{ te*r thanl J3y, 1J38, 1J39, 1J404.5 m sl J41, 1J42, 1J]43,
| J44Pr o rops to - be printed are selected hyVery sinple prifnt
headReqmli’HO&%‘? cl 0s12PeeR7 ni t YArmeasantsm Methop prsigtepardl (RPP1 658 A2 andsone
manner  (gpogro t her nal rbeygvndu ,edév&baddmno@mzmn be usedt he pr| nt heaq and the

printrel pater TCca ST o reductionrof-The—dr4p
sel ecti (E §é§ znﬁgjn{%f Ac ev1ceandll\?i“ﬂ"0d Ugg urized ink). Selected-drops

ar edoes |[P988need t|-Bacdii de NEmoeeCangtionNetiogandApparsusi B8 s epar at ed frdm t he
ink in tiresgsozz| etjizeDeeier gy mﬂqlugerpadudn&psysmkmgs)al ternate rows of theby

cont act [ggskdy THe 2[_ - _ggEdi Hmagngrggf&m}% r&garg{;s& A% o magetTanstler

roller.t o-t-hi-ei-6 +etHt-El ectrostati c

pai | The [BR9%¥s t o HE- IB‘?CW]t ed |1mase %@F@N%dwvatﬁ(%% print headRdquires
very hi dppogtiect r o9t2adcedSi | v¢x Devive kind Nifthod iR13)658 A2 andon i nksone ngnner
(e.g. tHERERTY TNOUSERH f'ib“&ﬁﬂn'aéé'h&é’sgn ethb%%ﬂJAﬁ%xq{uT}%?d pat ent

appl i catj-ensstr+age—tenstony sel-eet+on—

meansEl 4% Ust ati ¢'FP¥1°d fq AQ%‘FPW‘Z&“@Q%@esqu zed ink). Selectdd drops
ar edoes [PR9B78need t|tR-PeceVi dewPalie asi Mel®di81above airseparated from|the ink

in the rprgiLt NEe AR @%7T eV bERLRVIaKRUE GRVGDY a strong erectric

fiel d. sgparate—t+he—dron—fro etd oy at-tractthe—rnoz4l edust O
~a ~0 0 )?8 h n PB%ES Bgvcceﬁnd)M&h"dkaNé)(‘ NN Qa Mgnetic pulll onThe

dr ops t dPR988Qr i nt qtl-Becd7sel é*tDechebMﬂlyodsﬁijl e print headReqw res ragnetic
i nkSi | VPR gg)pk ER1ABetl97658 Age\adgqhm%@mnner (e. g thermal [ y

i nducedf‘aptteatrot—car—e—osetrk—eotors—other—tranr—htack—eareret-ated pat ent
applicationssurface tension reduction of The drop sel ection
meansdi f PptE€atdTsehnalagiesi zed i nk). Sel ected drops aredoes not need to

provi deRequi r @t ehy pﬁéeﬁiﬂpﬁlﬁﬂf&ﬂda?%l%&é At QbR 15F ta Nt | ditkibhtidn LRRmNAZAsakhe
energy requjred t stron ting onseparate the

O L Bl e AR s s s g b s vms B € o o
bl ockHi ARGEMad ~JUFhZpdDVI Ng parts are requyyedl 113, T1I17, TJZ2Irnk flow
to the nozplwisiondie || Nkoper atli on can beRequires ink pressure

nmodul at or pr 8esbere ijs pul sedat a nultiple of theachieved due to

r educedippghd O A SRR oe " barl BOl IR BTG dnd Apfaktg (O0Y. < T

ti mecons e
act uat or |[PBRE} gy can‘%@@g‘%\; |fB%{B?rmefS@sé@themnF|Am@naé@q§8ﬂor nmoves a s|hutter

to bl ockActuators with small travel Moving parts are requiredl J08, 1115,
1J18, 1J19ink flow through a grill to the nozzle.can be usedRequires ink
pressure nodul at or The shutter novenent need only beActuators wth small

f or ceFri ArtcamTecheplogiesr must beequal to the width of the grill hol es.can be

usedconsi der eddﬂhghhm@ﬁmapemn kG tadisdle kife Lfii2Rioh St ARG SAnBLRAPKRESLS EMANiGR such as
beachi evedPul sed Hra neti cA (g netic field amacts fa Extrenmely, | ow
cnor Oy RoGUITRE ZH T B AT 11 S0P EH DAY IR FUE P o OBPE B e

drop ej ectossocfapes:ati on i s possi bl emagnetic fiel df requency. An actuat or
controls aNo heat dissipationRequires special materials forcatch, which
prevents the ink pusherprobl ensboth the actuator and the inkfrom novi ng
when a drop is not to bepusherejected. Conpl ex construction O~0 o0 Cb n H_
Y .o 00 00U AUXLIARY MECHANI SM ( APPLI ED TO ALL NOZZLES) Ctb ~_ mc N
G- 0OasS

Auxi | i aryDescri pti onAdvant agesDi sadvant agesExanpl esMechani snNoneThe
actuator directly fires the ink drop,Sinplicity of constructionDrop

ej ection energy nust beMst iSUBSHTSTE SHEHTURLIOZAMbD/ADEr € i s no external
field or otherSinplicity of operationsupplied by individual pi ezoel ectric
and t hermal mechani smrequired. Smal | physical sizenozzle

act uat or bubbl e. 1 JO1- 1J07, 1J09, I Jlll J 12 I J 14, 1J20,
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succession to said first imge;

appl ying col or correction nethods to said
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Oil based inks are extensively used in

offset printing. They have advantages in
characteristics

(especially no wicking or cockle). Oil

soluble dies and pigments are required.

improved

A microemulsion is a stable, self forming | Stops ink bleed

emuision of oil, water, and surfactant.

The characteristic drop size is less than | Water,
100 nm, and is determined by the

preferred curvature of the surfactant.

Qil

Microemulsion
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The claims defining the invention are as follows:

1. In a camera system including:
an image sensor device for sensing an image;
a processing means for processing said sensed image; and
a printing system for printing out said sensed image;
a method of color correcting a sensed image to be printed out by said print head,
comprising:
utilizing said image sensor device to sense a first image;
processing said first image to determine color characteristics of a first sensed
image;
utilizing said image sensor device to sense a second image, in rapid
succession to said first image;
applying color correction methods to said second image based on the
determined color characteristics of said first sensed image; and
printing out said second image.
2. A method as claimed in claim 1 wherein said second sensed image is sensed within 1
second of said first sensed image.
3. A method as claimed in claim 1 wherein said processing step includes examining the
intensity characteristics of said first image.
4. 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.



