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PROCESSI NG AND PRI RCUI TS Field of the Invention The present
rel atgs oghifas antial Iy tq H& concept of a disposabl e capmyudspgsdd | nstant
printing capabilities and | n particul ar) discloses A Low Cost D sposable
Carrera System Background of the Invertion Recently, the concept of a
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i nt erbiedd ofthellnventioh| and a sinplified gearing nechanismfor traversing the

filmroll ﬂe QR raaeslsﬁmmgy tgﬁﬁtcﬁi%ﬂt SGlatdplishk AmeDi ng st gridi B @bBGiiaUad €M
The user er util] | Si nq%a S| ng e filmroll returns the canera systemto a

fil m‘ﬂ%‘&PB‘pﬁ‘é‘ﬁ&ses FUwPoRPE @’éeé‘i%@emThe filmroll is taken out of the
canermcmhcemmrmdemmcessed and the prints returned to the user. The canera
system is ghepn, f}ﬁc&c%?of’%%}}% J!P%HE& tle%;mgg RQB&H&J‘MK{&‘?&A,{}%% dlé?QonQJmeP new
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e pri m Bort ek Sh PR AR B 0L B ERAE Bl A5 LE} LBBSRHIRTS
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subst SARaITRARIFSER Htera HRCT AT 157058 PREETE OB e ePdf B TR G pedia such as
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consumab)| I Sposa canera so t e di sposabl e canera
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of stora re Ienlihabl e ({)ortl ons of a disposable canera systemto allow

e
for t#HBf° Ong‘)‘i‘f TPTENTERTERY. 1t would be further desirable to provide) in
such a canbrpartisystiemy "dsposablk cagrat it wdgeébd desirablh® pgivige fogesiople andkapid formiypé

uti 11 Z6ehnidhmhed BEndlohddinhoihoRtidhs 19Imyldrmgme cathdra WO Hle BELER lc;{n@bdl ofn BeQealliiyOid de
for an extrenely | ow cost canera system having as great quality as

possi BPElY S?’HCQFFW eplepithment and 'f‘l‘fé%%“r%ﬁ‘@‘@%t em as previously proposed shoul d
i ncl ude nmechaild sarifendesigBlasd pigyidaid a piple @B sis BifjtotRaafeehldnimyie ortishs atkdi t i on t o

necha(rﬁlsp%%rat%lecglﬁefcf%rgl nl%w%}meéj]gpld;r@%%ﬁ?&p print media via a printhead

system rther 0 provide for stem having a

conveni ent ltaed bolipreedesizable Arryeriderin sush 2 @npoXiEmt 29 itk e dlg‘hét the fisgge @Hipks e
I nexpesisidie hyp,rmnwua@ftugggeﬁ in an |nexpen5| ve manner so as to allow for the

readi | d| rm of r|nt|n ormof dis osable ca

o E et woria B S iR MR et P Yt P i ek plf & e

at t enptthis asp@clp;re dainega pyste.as greGusly efopskd shbnldigehale msehelnisrs e s@usigpand grotessiger | ve
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may cause untol d dama the canéra in particular muse of inappropriate
i nks Shiirths iiqﬁlfabmraw ifrRisYSteHiavipepFapvanientid cOPRIF I HIET TRt & CRpansgs such that
mat er ind) &GnBBiexp@Siudl mindfadtired il heihexPénsigeinndryo BrOAME 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 1n use of inappropriate inks and print media

within the camera. The inappropriate use of such materials may result in an inferior quality product.
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WO 991 04551 PCT/ AU98/ 00549 2 especially where the refurbishnent is done
by a counterfeiter wishing to pass off their product as being one of the
"originals". In this respect, the danage to the canera may be pernanent,
resul ti ngWorP94#5i nf eri or product where the consumer will PEHYVIEOA%e t he
manuf acturer for the productl on of such an inferior product even though it
may not be the manufacturer's fault. It?>would therefore be desirable to
provi deebharalinwantbe afudmtinanef donke by g cpnodaesnmgs sysiseff theipoducads| beng etces tht hese
pr obl ens_t here r | and
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bet ween yg@l QaHuaanek shdu@Ck and white. A significant portion of phot ography

now utilises col nsi n|f|c ortion of
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readily utili

e different out her
Goo! 1 abPEmeg o Parad (R St SRl o P e o by Sienr
so t hat lédking eame pbalegmphs aspeairils tvainvedding ghowverite dikeo flt vabulfi fhereforetbe desieble & hezbidto
offect S LR SMlde Yor G2 HEHABhwec ek MR Lok oD ot SRR IR F1sbUIRERiy dficel S
desirabl e to provi e as low a degree of functional” conplexity as possible
in addi tannoq’fﬂtedlffiﬁemovfp%fwmpomer requirements. In this respect, it is

necessary to rdkepe rij@s,rmettbpraﬁderwmama ctnbﬂmu@eeaml«:ﬂatsﬁdéfh ACRsHRIPIRN chiyprétfice
possible in additi or efficient operation. Unfortunately,

such a SP8FRHRISM %8{%;&?68‘ %S’F‘ﬁ'll gé CIRRPULRY At a substantial cost and it
woul d be desitm@phretetyponprdspasabie chnpara, & isniesirebld tnpryldens fov @ dégpee pf Dicuemalsbapitxitg amer a
SySt em %Lsfbﬂ l%blﬂgrﬁb Qﬁ\lnﬁll%§&%&d’cﬁ&n&n mlgl:espggt ltt cegs lto' dqsxenﬁsfptﬁg} r§uc9f)f tﬁehe
af orenenti1 oned arrangenent. |t woul her advanftageous to provide for
the ef f ewstriinjsaseerasexEas aestibipi adgftiop Y‘?é”%’dﬁg EoHfFEAORTYioHf a camera system It

WO:JI d be advankgeeyssuti spieavit Kkely tdniyde eogmlta&a aSé/ﬁ%Js&]l:Ttlah@Waﬂgt vaddidesk ﬁe@ﬁibleVoe
col or correction or p capabilities. Unfortunate ,
oyt e | BRI v TP GBS W AR P gt & el o
be desi rajsceofie apranendedhoamganenor € i nexpensive formof instant canera
system whi ch \pgi i @ fﬂ:%e@ad%émgefo@s% 'p@ dﬂHFQ?Ef&& ve ﬁntle? ofHd&hh EdihARP EGpBneRtb ome
af orenent i oned arr angenent wolll d her ‘advant ageous to provide for
t he ef f e®MFR&SEAt er connecti on of the sub conponents of a canera system and
for the effeckivu@d 8 ddvinageof to PRVIEARE € cifal Ss1aM Kalingar EfRctv@ BRI Rorfeyioh @Fgantut
woul d be further dvant ageous to provide for the effective interconnection
of the sUB*PBREHIL 'r’i'fs of a camera system Further, as it is proposed
utilising sucUnfetunael; suolpd ﬂgembhanmmmnenoramdued;@@samnéal bratraddie ivel: i dresirable to
system L& i dda RGe Q%&;&:@Plfoﬁn quns{%ﬁt(%\!&xéi’?syﬁt% whthh AR TRladBEXRER S M@anﬂ{/ m
of re-cappl ng mschanl smthat can be utilised in an inexpensive form of

di sposabPecERNBTHOrFReniBH e Pur t her desirable to provide for a sinplified
form of aut onaiwedld pé fukther edvmlgebm m@rdndafdd ths raﬁ@ﬁdahﬁer@a:mroa o516 §u Ebmponents of a
Unf ortunately tsuccpf a, system f g/l h Yo be constructed at a

subst ant FEIEEER AN G MBI d"“B%" (Té°§°|ar %l%apsw'fg Bl de™ Tor a more

i nexpensi ve fbrwmxldme furtiser amntaganetoa:r@wstfcemewmccw ratontegion of te swghppntnisalf a
nunber of,fhe . fmal ity SUBSTI TUTE SHEET (Rule 2G (RO AU) WO 99/ 04551 -3
aspects of the aformentioned _arrangenent Summary of the Invention

PCT/ AU98/ 0054 8Urh¢r: 384! isiopgisy Wilipingotuch 3ye-cappiag weshanjsihiehitratible iandeld yaeeer sSYtR™ fhe
ef fi ci entwibsdieabiieGtprovide @A dxiréiRlyiBpdilbiGromadyIrecarigBicthafiyhs thatan be utilised in an

inexpensive form of disposable camera

It would be further desirable to provide for a simplified form of automated picture counting n 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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In accordance with an aspect of the present invention, there is provided a
handhel d canmera system conprising. a core chassis; an ink cartidge unit

i ncluding an ink supply and print head unit, the ink cartridge unit being
nmount ed oiWvaQ $p4831assis, a roll of print nedia rotatably mpameds/ssween end
portions of the chassis, the print head unit being adapted to print on the
print media; a platten unit including sbunted bel ow the print head unit,

i mge sea&ggﬁagdmﬁgmbmﬁhnﬁgﬁﬁM|try i nterconnected to the print head un|t
and adapted to ense an inmage for printing by the print head unit, an outer
casing f %mLéﬁéigsﬂﬁ%—Phe chassis, ink cartridge unit, the print nedia, the
platten unit lamenh ttieet «itreqursdnt ylvenﬁ?medi emwtd fpr the h@cwmm@r@a‘ecsymnemné use tdhlspsable
conpri seg,, ﬂ gggglng unit adapted to traverse the print nmedia so as to
separate the'print nmedia Into separate images. The cutting unit can be
mount ed on t He 3Pttt £sPehdl therpnatt @R ficr & arvitidra Feheldfemeseysigm

print heé%ﬁllplr sREanple r&&si&bnhr{ il &chfg@-ﬂrpll 1F|lg.1dtnk§3n Rk |Stﬂ1blv hﬂﬁﬁ'mm&mnm(}ﬁc i cakhBe unThe
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for the effecti V& Ysldrage %Sfe“’t BePRA e Relias Wit d ‘1"‘&%‘%“’6’6%&? S Bl e soas to
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roll of [ t he power supply

are stor %aa (?un%'m@l %qugdtgead gk ?lﬁmoy af)g"tkqmg’ Hclitg%aggﬁg‘ﬁ‘lgté%gom t he canera

system The pT‘ie FAmeFEHieR EthEEOBRIAR BiEps o ebtobrdordeytingthe Mgt Bréer suppl y

when the cawenmacc&y@EMhia&anrma& ﬂ@xebh@:nﬁ@d@ﬁt%ﬁi theFFBQRovURd th B Banfalsyilem MBliridng The
portabl e Pover sup ¥ ses at |east aqne batte&y aqugreferabl%

corrprl sed e ePY e cf°r S&"?W%rl mggep? RIQESE 8 YA 1T PGS REHAS 5§ EPIRAHE AA

type bat tupply esans provided Go el strregs ofiprinhmedid, wprinh ead &5 prénotg f sedsbismpge @8 e print media

i nventi Orh)re& Lht@r‘hﬁlﬁ téthpgaglnga gﬁgmaa Rﬁébﬂtpoag%q)ply% r&“r&glsy tolt‘ng Fmtfhgﬁ &&L&QQ&%ME:

pagemndtﬂ pri nt for the ejection of % havi n

first supPH#EdsHSPH ﬁg‘e‘§°dpﬂf EfP‘é‘l’"i'gth “effeff?fﬁve(é@msmf thte ﬁ@nte “?/‘hbWWFfrfRPPiydmaPr@éh es

of ej ect ixefhg R pedeLSppl xheceﬁﬁduptocd&eamﬁlumalayouwmh& pr&aOfdafal Sing a plurality of

| ong col ummar ar

g .an nk each t. put
et or SOt hae AT T Bk Phoy 2f e e Pt A ™) Lk PRTr b SR skt om
adj acent tielygnefd sygdm. She frincmedialvar keoidapted nadropte seuidake wivert sappbr ddn the pareatspites is
separ at i ragm&@@,e chamRzs of {h9 Bl med@rms B&table Lmr Ea%ecaxqpns;E he Db bgtepy and

further include a series of regularly spaced structura support nenbers for
suppor t i megferahls camppEs @ sty d PaaerEF Rlacpdeng tospde Testbarterifs sicbe A& VRS PABHShi p t o one

anot her . hThe trap@rdade ﬁﬁmﬁrﬁu&&ﬁ;ﬁctﬁﬂﬂe PQerk RUABA, théte laprsdldaghgmelheed:m Qpplymit e d
unit wt a

t hea T t d t
U Pt sl bSOk BTG A, The L RRSHES, S5PALRLOr S
adapt ed fholes fortke supphyeantifkgp a edfriest dﬂ eequipn wizzldsathedpriniivad wprilyt urmamndmeng:ommlmuwftkad

fromtwo plas éhgméemf@%a"@ran mpyj dﬂﬁqnen&rezeh QHut er dﬁeqhmgemﬁ{g subbiallyARGength
col umar chanbers can be a spon ke nmaterial to alg usage.

Pr ef er abljthe PREegafiscent P‘i‘eﬁfd‘ Swfi’feptnftf@f ad # e PP ‘fﬁ’i%@l’%%%ﬁﬁ@fae“gd'ﬁl cpgmberf fom ?‘ﬁe
provi Si Oninder, khd kdperédak@ratoblbkipgtipeted B e ebdBIhinnidl Elotdth&frd s¢rided Mong BostAnRADY Ale))
W O 99l 0455ﬂlwpgnﬁy9 /00549 -4The unit can include a series of air channels
communi cat FOR Of 6ach of the chambers with an external ambient at nospher e,
the air channéhsutizei fggherinclade ateries afiagediethi speped sttubturilr oppoa membets oo supRerting dtei ng
with the tgaa@@nerm&sqnarareeeeqmgéarm&s&smeq, an%oﬁ\mo'ﬁ@&pe@h @éaérm%aﬁ o %nﬁed‘&h@ﬂ@ﬁ-'

al so preferably contajns hydrophobic surfaces to prevent 1nk flow therein.

The chanrféFtiop FRldgianHEH AU PUP%B“ PRUEIRENE Rsintheadf The “’é’ﬁ%ﬂfﬁéra‘°ﬁé”w'r‘fgsu%§ﬁ“‘€%@§‘éd

surface Wk @lheiwall sfubs;elquembtl bym§ﬂaﬂtadorbbe i¥RadSof BE prahedd] MRSink Gan Seléch@G@edF®imNG

attached to gsncem Fﬁg el ,San further include an aperture defined
Jecnf)n mou pomons eJded tog

two pl
in a wall™thErel T hSert ot of a refill needle for refilling the
chanmber wi th iThé&long columnar chambers can be filled with a sponge hke 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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In accordance with a further aspect of the present invention, there is
provided a print head ink supply unit wherein one a portion of the unit
includes a-series of air channels defined therein for conmunication of each
of the chWb®¥rd55h t h an external anbient atnosphere, the BET/AUPRIIN s

havi ng an erratic wandering path froman end conmuni cating with the chamnber
to an end connecting the anbi ent atnosphere. In accordance with a further
aspect of t Nehe PHESANKcludNY Sdiked EMr cmeaecomumaam ﬂedchaof@arr&sﬁ@ers yam @Texternal

oot TR S DR TR S BEB 5. S Be Bi
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conprising a single integrated circuit chip Including | oW ng
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integrated circuit Pr e sensor and. processing devi
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adapted to 1nterconnect with a corresponding conmunication connection means
wi t hi n tfer@riptiag pfithe swipedimagh: a camera systeminterrogati on means stored

internally t@re’t’el‘h&lyQWcﬁldﬁ\b&%rﬁﬂ%x@% lcﬁﬁéﬂmoﬁgjon'& eeripﬁd}dl kdgeottittentGARBLRLIEAE khen
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aut hent i A CIPAHERES f e C R SPROY 28R 1 it 'ergfé *dn means can be creat ed
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supply means in addition to a serves of ink supply chanbers for the storage
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with the togged wheel print indicator so as to rotate the togged wheel
print indicator so that it maintains a current indication of the nunber of
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schemati ¢ bl ock di agram of one form of ip layer of the inmage capture and
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move the second arm closely adjacent the first arm with a first level of current and the solenoid is retained whilst

printing closely adjacent the first arm with a second substantially lower level of current
The present invention has particular application in a hand held camera device,

In accordance with a further aspect of the present invention, there is provided a portable camera system
comprising an 1mage sensor device for sensing an image; a processing means for processing the sensed image; a print
media supply means provided for the storage of print media in a roll form; a print head for printing the sensed image
on print media stored nternally to the camera system, and a cutter mechanism for cutting the printed sensed images

comprising a worm screw extending the length of the printed sensed image; and a worm gear attached to the worm
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Fig. 20 is a perspective viewillustrating the insertion of the platten
unit in the preferred enbodinent; Fig. 21 illustrates the interconnection
of the electrical conmponents of the preferred enbodinent; Fig. 22
i1l ustrate® Vwes5r ocess of assenbling the preferred enbodropavys/mee Fig. 23
is a perspective nmew further illustrating the assenbly process of the
preferred enmbodi nent. Description of Preferred and Qther Enmbodi ments
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SUBSTI TUTE SHEET (Rul e WO 99/ 04551 PCT/ AU98/ 00 5 | m 50 Ig. 5)
is also SPRAYITER f or |mag| ng an i nage onto the surface of the i mage sensor
chip normal | yFtlgCmﬂinedald&'bc{ﬁaislﬁbctﬁ/aklﬁtlﬁe)blaﬁéi uﬁtﬂdttﬁp*efeﬂﬂtemb%em@dm e or hood 52 is
provided for lsasmte ers grfn(\?evvelerw otfnt as € WS l 83 ki P ovide for proper
i ght control I8P iy ¢ %5'&0 §PEBYMC 34 can al so be
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one side a@ﬁf-mldedrﬂratten base 62. Attached to a second side of the platten
base 62 is a cutting nechanism 63 which traverses the platten by neans of a
rod 64 having a screwed thread which is rotated by neans of togged wheel 65
which is also fitted to the SUBSTITHTE SREETTRBLES28)evma) AUNr ead engages a bl ock
67 which includes a cutting wheel 68 fastened via a fastener 69. Al so
mounted to the block 67 is a counter actuator which includes a prong 71.
The prong 71 acts to rotate the d| aI rrechanism 44 of Fig. 6 upon the return



WO 991 04551 PCT/ AU98/ 00549 _ It can be seen that the preferred enbodi nent
provides for a sinple and inexpensive nmeans of re-capping a printhead
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engi neering. Alternatively) the ICP can readily be divided into two chips:
one for the CMOS imaging array, and the other for the remaining circuitry.
The cost of this two chip solution should not be significantly different
than the ¥ USehip | CP, as the extra cost of packagi ng X6U/AIKE0SHKd ar ea
I s sonmewhat cancelled by the reduced total wafer area requiring the col or
filter fabrication steps. The | CP prefer&ably contains the follow ng
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Fabricated Usi ITﬂgpl%ten 628mdludes an ?ntema recapping meehamsm l}(P gyreéappmgqm print céd \H\aeg’] %‘ot ?nltée.
The recapping mechanism 80 includes a sponge portion 81 and is operated via a solenoid coil so as to provide for
recapping of the print head. In the preferred embodiment, there is provided an inexpensive form of printhead re-
capping mechanism provided for incorporation 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-cappiné mechanism 90 is structured around a solenoid including a 16 turn coil 75 which
can comprise insulated wire. The coil 75 1s 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 1s of a generaily 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 1o 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 1s 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 tumed off and springs 87, 88 return the

arm 78 so that the elastomer seal 1s again resting against the printhead ink supply cartridge
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The imaging array uses a 4 transistor active pixel design of a standard
configuration. To mnimze chip area and therefore cost, the |Inage sensor
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dar k Cur an r tservmréo a ma%e i) {e%:f;vglr é(%élﬂ ' ae OW I'CS Vo EdeGS eEacggﬁg S€ reﬁeaBIrs is recimr%n(l)'lg;:)ren

dyed phoﬂcwemsluﬂqswewpcﬁbgnﬂm dresge tmsrmtqr\alngm -n108 rwhigh chestits pr oteteisbg arnpithéaxiht y  of
three spifRsfoRil xﬂ&&mn%l%@%e@ﬂ&t&évén%@ﬂé @R*hloﬁ sﬁktﬁgsbackt Jﬂﬁ &5 WRUEHO PifRId is

steps, and three hardbakes. There are 15 anal og signal processors

( ASPS) isgd ip  Banghsd cRmEsyEFm- tﬁ@ rEBYUFHY: B’P ‘toﬁé’e §‘l§’ﬁ%dd’i"°“g‘1'ﬁé mA‘SF’Sf BHSKEHY t he
si gnal , ppfnembdel(amdag"dmh&uécbramﬁsebled‘eyarlence sarrpl e and hold the signal, and
suppress 1 heé& )%rst e a(;[fttherbrz]!s ncl)lces?l (ncF{i\«!.)s a serles F i Infet ?17.45 ﬁ?a‘l‘ggau mlf.ﬂle%'stt
converters 2 or each four co of" t'hé sensor array

delta-s icmownggu@d@esbanwwagplﬁ bydropspbically "FWGO AS[bEacs as an, ink aggelighit ahtbtqufw Gmh
ADC s angy R e he ASoine tehf QN AEE! PR ANRGEhdEA wnne%kesaaneémtohed BAP Hither Of
anal og signal degradation incurred before the signal is converted to

di gi t al 2s5F¥edn gyiskes By F‘h{‘%‘{“é%“hﬂ‘?@mh%%‘oép% ’("h@"é‘c‘fi‘?ﬁ?@”f‘%‘c‘é? 's prayded & eploat )
and t he ieuhsidsatigin eeipptuad 1goi se that would occur if a single high speed ADC
\évg:ll gsg? tEg‘%hB&BC 8[%:‘ Eeq% Elar‘l%luée\é\g SJ”QSUﬂI:Eﬁﬁhb%?S fcgtre%llm c ésFondlln%r?nlE pulg )(F)r&]];%bee%sﬂggg
DAC s arl@s dentArpbigli2lds prgvidgdi fopsealing thewgfill kolef| ash nmenory during chip testing.

The col um sealRek ndw i, ZQ%eI'eSs muslratg(ﬁpgosgﬁﬁﬁ)éﬂs%&tlmm £aR kedon tiGigh the nk
appropriate di %Ita| gutput of the ADCs onto the out F bus. As each ADC is

shared BYPPRSEFEEGE 9hfHE | ‘E"Pféfﬂ"é“éﬁa‘g‘i‘ Hlef'ikéﬁ’ﬁ‘ﬁ“ cgidpe HICF%‘*S Bf thiepeeloprgph resetvetst
control 144,i1p5uts \ﬂﬂ:ﬂb@@ly rieik| e dilﬁér&m(ﬁuﬁﬁms oK the Biivk Q@ @he prinfdad 105 wisichlinchidBQ setecarder
whi ch e late h ¢l ve pi xel sensor array. This
sel ectsr!i %ptspgqn%’qp Cmvéseo%\él@hm& ﬁon‘?s hflag array is connected to anal og
si gnal pr oce%brﬂk supply uvlheclpcbwoau@e arhlh/d% léﬁcelwsfemraienhes\eumem&ehamt)weanﬂ@w
sel ect |&@icd inePdh A& périidnl BIEIR R uRR e Bf B8 briinkheddCBb S TRY guidbWaiRUtOfufnt PR AR ally
system 208 adj usts the reference voltage of the ADC 205 in res onse to the

maxi mum S §thr§7g“§‘é??§°§ﬂby&d’ FRPriopEEp PR Vi Age Riacedpbrephla Infspyals dippe e fepgihpfitife
green pipiehadisgplp ass EThe blackowgiansa 26l legitgabacp @ ahniche tliee tothe badihel ppmiekd Wal foraheof
the i mage . fd fg‘ggo{?]g(hl Lod, befQue.apture (the reference frame) is provided to
a digital to anal ogue converter( DAC), which generates the global reference
vol t age for tThe pindieadhswppliDant, is Wﬂq@fa*pjeéi(mwe‘i%m onltiipart plasieinietion mped ddhennéulry of

the ref efi@nce hranms. (YR BaeMbrRbIMARHERX bifBdMoY.abdl &Rbe ue&lhes;rhg@fpe%&m or
conponents are also collected for color correction. e secon ar gest

section of the chip is consusesbThy T JIRAMRIEGsHROA WO hol d the image. To
store the |,500 x 1,000 inage fromthe sensor w thout conpression, 1.5
Moyt es of DRAM 210 are required. This equals 12 Miits, or slightly |ess
than 5% of a 256 Moi t DRAM The DRAMtechnoI ogy assurred |s of the 256 M)It

. N 1 e~ oA ~ o .

be



WD 99/ 04551 PCT/ AUQ8/ 00549 -t5T his DRAM 21 0 can be nostly elimnated if
anal og storage of the inage signal can be accurately maintained in the CMOS
imging array for the two seconds required to print the photo. However,
digital sV ®W5df the image is preferable as it is maint BCH8YUPISHOUL
degradation, is insensitive to noise, and allows copies of the photo to be
printed considerably |ater. A DRAM addtess generator 211 provides the wite
and r eagk adaddesheisk fefil HolteanDRAMk 2ds@voirkicte itk Wil thomefoding 0m of thdi@r dtMldtst 183 -
address,js (deter m ned I t.0 yees

sensor é Su tlsFﬂuent wnr‘e ad.l}l%}/ve t%')? ?r{lonelﬂ Qnd g ﬁg?ld é %a(ihgaaq\fi heﬁar{tl;eaﬁo operr%ﬁr?

dat a capaptmlmpseéwbschmm thn ek gedwrm@e 42 qap beamqsillmrdefpd fof refilking by npqngof\moweg the

addr essgg sf 1ykmdg@%%@rn@agenﬁg@a@dnd Memrsegde Ui & thE nQtok B&: rEAMAMnd e | |

normal |y si ch the requirenments a color interpolator and the
print héﬁbjmgﬁsfef%t‘m’fﬁhawg%wf&m%&w@lw%wwe&s ‘oP2HEpri nt head are
necessarily wirhisgiowhyFig 15.airepl si@nanteample lQwi saRamade Maptitozia|Percagis@ipalcy) t he
col ors %e not read fromthe DRAM si nul t aneously. However, there is plenty
of time To read all of the data fromthe DRAM many tines durlng t he

pri nt i nghpimegdBpure FidiPncesuasdbipks prgvidesmessed to el i mnate the need for FIFGs

in the pfipLhead ﬁ}nd%ﬁh e M cirxﬂ?&r\ﬁmytheséc‘éépﬂ& &*&leﬂanﬁtﬁ%ﬁi chfpl Inet RipeR i hiyage
conponents can be read from.the color data is requi reg hi s

al | ons deerted Fysepdeempiph e dpase 8’"15'}%0%?? &’emé"g}r‘?if"éveé%“ﬁrﬂ‘%‘f‘ B3 BYCHEVEY on
than a sioripd, ROM| aneatsceRoBut OntioMYnctenhersisglotiup. Al so, to all ow two di nensi onal
filtering of th 2 uiring line buffers, data is re-read
fromthe DF%AI&?’EC%}p ,sﬁﬁﬁgék%%i%%éﬁéfgt or may al so inplenent inage effects
i n cert déadingeserc. 1 WOHW%PS x@@ee@ﬁp%ch'm?ssmw cap brale epsnenhaeviferereied by
a mani puhat benaRb b hemMosashvasldl RARE sl 801t BEscIARAMImMAISO dhe lse'm»gs:xeflsr PR the
effects (Wnere the central inmage is reduced) I mage warps, and

kal ei dosddfg‘ﬁi“?!‘ B¥f ects can all be generated by manipul ating the read

addr esses of ThhieEePDRAMIudMITNI@S fofie aaChO% Siapg) &nf, TRAM, 2bd dhalb@yirchigy. iATEnesnt ed
}[Mhteth‘lluga%;‘l’?‘ng;o*- ﬁ%faﬁl?%g Olﬁey f anO {J](cjr%grg%y %ea?';sg ?HE era%ly HQ u(d)edtthr pr&gcﬁ nd?i%glgs(t)%gé&
only of eagitkedngs counters and a noder at e anount of random I ogic. A color

i nterpol at or @&Aatﬁawempscart BRIl RlieideLind e BRL: bRt 1Rf M@ Amaghgr ﬁx@'ﬂw ofi&td
bl ue plxels i nto 1t consists of thre ders and

S.

associ at 8'd*‘°r'é‘§ﬁ“§‘tgé}‘%““81qﬁ‘é°°d‘l s srFaie s iopspods ‘t“h%ers‘g?ﬁt“f“sy diffsreaidtey B ngle EiPor
red and le,ue;he 802 torefpackagingned bondpad meanis ethedist fahoekzd by the feduBedi toral twafer aped tequiting
connect oPﬁ]tahF’&ncﬁQPs?J? A convol ver 215 is provided as a sharpening

ilter h l'6s a emal | convol ution kernel (5 x 5) to the red, green)
and bl ue“ﬁl‘%ﬁiegef@fyC?Wsmew‘ﬂm“%nvol ution kernel for the green plane is
different fromthat of the red and bl ue planes, as green has tw ce as many
sanpl es. The sharpening_filter_has five functions: To inprove the color
i nterpol ation fram t|f8¢Hinear interpol atior provided by the col or
interpolator) to a CIpﬁeegm@nﬁixglegagomn of g sinc interpolation. - To
conpensate for the ifpmge—softening —whichloccurs during digitization. To
adj ust the image shcr’ﬂﬁ%%%gnf"&%i%‘h aver age] consumer preferences, which are
typically for the irﬂg%eteﬂsob&lumhki@bﬂdsy sharijper than reality. As the single
use canera is inten Wma;"en;raaggc;&;‘s' pr-oduel , and not a professional
phot ogr aphi ¢ product|s Ehe processing can nptch the nost popul ar settings,
rat her than the nost Aavalcmszﬂmltal'r:@msupmm [ he sharpeni ng of high frequency
(i ndi vidual pixel) W-mlar to the

Auto exposure
12 Mbits of DRAM
DRAM Address Generator

Color interpolator

Convolver

Color ALU

Halftione matrix ROM
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“unsharp mask' process. SUBSTI TUTE SHEET (Rule 2G (RO AU) WO 991 04551
PCT/ AU98/ 00549 -16To anti alias | mage Warpi ng. These functions are all
conbined Into a single convolution matrix. As the pixel rate is |ow (I|ess
than | Mwoeddogen second) the total nunmber of nultiplies peTyaUsszds4%pr the
three color channels is 56 mllion nmultiplies per second. This can be
provided by a single multipli er. Fi fty hytes of coefficient ROM are al so
required. A color ARE-i—=F3—conbrnes—tie—fumctions of color conpensation and
col or space conversion iInto the one matrixjmultiplication, which is applied
to every pixel of t1@lgft4iaa#fém¢\s wi th sharpening, the color correction should
mat ch the nmost populer sEitigs, Tatfier—thgn the nost accurate. A color
conpensati on circui of the color AU provildes conpensation for the
lighting of the photd"tHecotrast maj ori ty of| photographs are substantially
unproved by a sinpl ¢ppRhAROFONMPENSAtTOM, ich independently notrrializes
the contrast and brighfness of the three cdl or conmponents. A color | ook-up
table (CLUT) 212 is 5}3%5‘\7']361’@‘@ for each col or] conponent. These are three
separate 256 x 8 SRAREachh@PRAM N0 a total df 6,144 bits. The CLUTs are used
as part of the col or_c;aLLe.c%Lan—iFLgl;esstey are al so used for color

speci al effects, su¢R 8 CFEEHALY cally sellected "wild color” effects. A
col or space conver sijoftss st edmsiabrs She col or |ALU converts fromthe RGB col or
space of the inage yenRsor—+6 +he—CM¥Y-—col-er—space of the printer. The

si npl est conversi on o conpl enent _of }the RGB data. However, this

si npl e conversi on a§diaesstpertheect |inearity] of both col or spaces, and
perfect dye spectra Hr-hoth—the—eotor—itters of the inmage sensor, and the

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

t hree di nensi onal ar lﬂUQSFSary transformtable This can effectively match any
non-linearity or dififg@gremges T ertter—cot space. Such a systemis
usual Iy necessary ta_obtain good color spaclke conversion when the print

engine is a color electrophotographi c However, since the non-linearity of a

hal ftoned i nkme%i’Umtlmégs SOHGF, mommmh,meao@pmheﬁeme&%stjem GrbFack Bnd R Cban B
sinple matrix nultip ﬁf]can provi de excel|ent results. This requjires nine

mul ti pl i ¥e8ds sepplee gorgsq g 18 is™ped Ry Brle Ve RibimizeRatss Gepumpen padalioy Sonveiit ne
pi xel r abgratich ﬂoa\Mc(A,es/se&amens Mpi xeUsec) these operations can share a

single multipLi i e d or
ALU which is {:s'h:lr sme? qanﬂé %@F Iéw!é%)nﬁ’ér%ggft ?on %ﬁ%gdt?y%h mﬁ}? ?"1?2@1 RR
hal ft oni pagsuoanarpuad f86°% ok the &Rip aredli heeimaging afoy is GreMdPT trms[stp‘reqctl\(ggqmqbdeg_gn with a
st ochast @B s 6bo! hi%rarré-‘y%kd be d&.d@@xhtﬁ e &%véﬁﬁénﬁllc&xﬁﬁigwmll‘ﬁh iwd fﬁsrp@(,aeg efe T or

storing d|ther cel | coefficients. A dither cell size 32 x 32 is adequate
to ensur &IPheltand 9 blugiirel ip &shpiye! gronet Q‘eieé”’ < 00 Riyepgraps “?’H‘é“‘laﬁ‘f‘%@""%ol ors -
cyan, magent aThedanelt a;dealn&mee field ef ishge sefisibdar CBIOB $rmaggsetsing rsaniBula edn by fotral ieths Ur €

maxi mum %Qt\l\%p%h% 1894 %Trmﬁ ng%n g]@#ﬂ%n Dm:t anﬁnum MCEl Ogagmggyb n§]68 9& C?Erhg

m d-t ones resu rom b eed of "dyes rom to a jacent ots
whil e st |sweplﬁmlememé°rtsmﬂaq to fRetidisgessdein the present @ppli¢atonts 4@‘9&%“‘ Vs ethad “eMES REIVE i s
shared byixtifRagd 8dnfdrORbrit@ed Rink 5 1800 z@amms febﬁow QEDM 9498/ page 911E di gi t al
hal ft oni ng used is dis ersed dot ordered dither with stochastic optim zed

di ther mat ri x /PAARENS 2Pt E A TS HOES Y Bte dPstsn QA aadird REBw=tti o inaize SRArp:
as error at thdrefere um, the imagkoesorpixeisishowd be avBmall adfeslbieatite the rEglogyl ab dilatflee Weith a four

ar Ui £t uncieeeh TGS AIALRENLNG LI Rk RN B rf&feuredsazgwg sk f%mmurn' Il

and | ess con accurate or med

in the coftomneé3@emi 1 Tiewhicy e phofopite méé?mumwinm*iy ebrveemﬁéwwr\)ém&t °609le@fplit9$

re ts ults iaRo ﬁ%ﬁﬁb&r?@dl}% ?ﬁyaiqu&é/phma tcuﬁaxmzeam%}gh @ Eﬁgﬁﬁﬁx&to@ fjﬂa&tbbtﬁ h&hz&m{nd

matri x. a oni n er onj ng .uni

i ng a S Geci it il sbolie ot R s ek &5l s heReis i e st 210

and t he obmnédphidtsdicat, charpe moiaiar devieet griosterdébbor. Duri ng t he hal ft one process, the

resol uti on of f . one
ﬁnb%blj ng&g%rs faﬁ %Jﬂ?arllg %j ‘L Qﬂp rgtpeg th@reﬂ&%ﬁzﬁteg%&% eﬁl@@%&h? @gp&eq)mﬁ

image to the | Finted I mage né pi xe
conver t edhe Ryotatte &/‘érsﬂuj@ Bes ra@cc@@c Waﬁsfslobwnt&dle@lty 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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SUBSTI TUTE SHEET (Rul e 26) (RO AU) WD 991 04551 PCTI AU98/ 00549 _. The 1CP
i ncorporates an 16 bit mcrocontroller CPU core 219 to run the

m scel | aneous canera functions, such as reading the buttons, controlling

t he not or WA304¥ll enoi ds) setting up the hardware, and aut PEWALBHA0S4 t he
refill station. The processing power required by the CPU is very nodest,
and a wide variety of processor cores-ttan be used. As the entire CPI;

progr amrainﬁst(frlvl'ﬁtcffulig(lﬂ'lnﬁktm| vhr1afRMn 220 lengh rQ:gd’séhm $falldp ﬁ’b;bobloh j)ttthé t&ﬂﬁé{‘ﬁa@thC anera
versions is 'Pnoextra «'eret 3.281 gpac J]na rattgr arrs‘?stors m rear a th mlt §n256
Kbyt e) prograth and inet dded “on ‘Roste bf ahr% ROW'space
is all o®athe@bcttn9l0zjfat4etmﬁlbr argynd Bmméwgﬁcelphrq@sedafwdectaomaspafclgmg Spebeibhl 095 wairhey as.
The proglaoh&OtHH-89RbLS are mnor. The single nost conplex task is the
encrypted authentication of the refill station The ROMrequires a single
transi stor pot 'R eregforgachirelip oy, resshing am eixel gzt tormst (‘3r“é1 dVithagespiption of

aut hent i s@txi 100, meﬁteaofmhm&gtpgmy meeehorgheumecmrdrtzymtman storage of the

aut henti catign rs e made essentially
Mpossi ble. e eh B et ST Rr T v BS e aR E T P RVE ot &
maki ng the dalteaiJMQWQbslswmpeoc(tseshe»tctbeamtmruétonrgmmzachrhcwgnpr obe m croscopes or
el ectron beaggy dle 2 WaiRANHERLLOR 0! ind b2l %potashsrthga Gidds, W8he in an

manuf act ured. At |east two ot her Flash bits are require

aut hent P4E] PIBTsss SPBRIEES Of Beespip CopFipes: HhrFeoRf‘R‘gl“t‘ﬂ&tap*t‘feﬁbeeréh"‘art‘f*ﬁeh@m‘t&f S“tphé"d three
aut hent hgadake®n code, and a bit which indicates that t he canera has been
oL et Y BB SOhAGRL B [ELLL (kb0 T 1SS R TRV R80 10l 80, e
phase | eoiddtht agvpl, mesctealdfrrhgmpareéwmteesramplsa@ﬂtdﬂehdsrg@l md@mpdedheffmd mtead noisg t he
cl ocki ngeppycl e to an appropriate correct time. The clock frequency does not
require crystal accuracy since no date functions are provided. To elimnate
the cost of éthféerarﬁs%r"a‘%‘ﬁ digita! CORYePerH0E; ong 19t BFh foyr £9jumeps pfﬁ%essesrrae%eah%w bg 24
is used derAslgtnher iurctef;ue Abyox BfaticA Ny@NADGY, P AOSE i of lload lumin SATT’ sghire/usvcaroi @dukethé r om
SP: ﬁ’rr:ag ClI]FrIB?]n spfeﬁlretqutre? AT l%?ar;‘\oadgt Q?ﬁr% o§tsrhr%l e%t%!ialtl%nglfnchr d.t bcéfot quesl nal 1s convert%lztt ally
Thi s al |diial. Tﬂthelsmflhmwktesmt_emottswt @fﬁmurgdftcaltdhecunnrk) Fnethe hemrerourpj@dlnsee tmt ettnhd afur h

suf fi ci 6flsingfe high HEM-ADE Wi tisd. GARADEROMsIc50 @uﬁbﬁf@A’C sSJhQB b AN 22 Wl @ 6T
cell. The scratch adgprovr ded tenporary nmenory f the 16 bit CPU 1024

byt es i $*REce Hraer gduse rNWt‘a“ﬂéaﬁw‘?ehf‘e‘P‘F‘éc@e??écfsd‘ieﬁ%{‘F%”ef‘ Predatg giergd E&?ﬁhél?'f‘?r% for
the pri mtmd@eaﬁltesniite print head interface also provr des all of the timng
signal s requite . > nal s le di ng
upon t enper atﬁrglu%ﬁelecﬁﬁ%io 1s apelga) d cola?rl n;[cg n]éllesgriltj %rf)rlate drlg o%ﬁﬁ[é’ﬁ Aﬁ?ﬂ
medi um iontotthgeutpit bust Ay gath ADGipgharehiy f@tyeol@ernshetle}stegnrftcwetwbks qfﬁletqreselmt faaolfol | .
The fol iy Mflod Munplekadp! € of external connections to the print head

i nterface: Connectr(g_PFunctr onPi nsDat aBi t s[ 0- 7] | ndependent serial data to
‘the eight sedWBREEOHF 24/ i POPhiecHeratsiriablesIhIdvpPRiag svaot dhe agie PR SSPREAPYi nt
headlCol Diskeialwhch of2hel lroahapﬁmﬁemm@mgh’rae issdofia@ddSo analbg Sighel pravlésonsC A dtie Odva are

al I owi n I 3 | e(0-1] Al l ows eit her
o il t areheseBhEh Bl P B e SR el R BRE S e el 1 v
two differentAnpie ﬁfpommmus@dm@fm@ H¢ltage of the ADC 205 mn response to the maximum

t r adeof frﬁt@rﬁ%ds&ﬁﬁﬂn@%[pgvx&]sgﬁh ficd. BSroRf thebfeedfirlsSs padedMRSugh £8gifaQeak detector.

si mul t ango ous ac t|0n5Pra eXferCIockLoasthe paral l el tr

regi st er WP i 8‘51"&“’5? %‘ﬁ&e‘i‘% beiReF P ie SHRE Wh‘F E’GV‘%M?{*\E}#E aggjogue 1
(Rul e 26<)Om(eﬁﬁ'DAD) whthe@r@@ﬁl@'élﬁEllreﬁﬁﬂ'deMl@&]f&ﬁl&é@lumﬂ.gbeﬂmerpm detec®r 3gdse@ at the
transi st

aut hent i %{“F&r&ff?‘%; f'A’nLI:ghr S pr oVl (ﬁe/g‘zﬁ unggacgsfff?v t@f“fz&nd% g?é%g‘e& Lrhalso
aut hent i HEHFr €lgERTHOROM) as rever se engr neering can be rrade essentially

i rrEpssr ?r e. The sdE&rﬂSiﬂgeREﬁﬁd’n%bf the cl?@ W%I@Jnﬁh Yy semmeﬁo B¥d toh,gradhe i®3e ToRtethe
makil ng e 0 extrac usi n can n rope m S _or
el ect ronpg‘@éaé’%"rﬁ‘é ‘ﬁ’t’%gﬂrﬁe?s& g?) H apEE st gt"g’f‘ t‘rg’t'ﬁé" ‘Hh\'eﬁ“"\?\%gﬁ's eduals 12

manuf act Mbiedar sihtlyll@aban Stamda 26 Mbit DRIANS hhbDEAraneehnbleguissumeh if @theBreMbit generation

aut henti it which | ocks out reprogramm ng of the

aut hent i @%&k%ﬁkd@%@%ﬁ%&n ggbrt whi ch indicates that the canmera has been
refilled by aPsing et 8 el dhe st fakan by thstmepary TRy § BAs Rmirghse yovcdsepders. selurie
used t o shkQeduihed Qhd QG fa88)s Fedhi@n hRMLcbike e BRAMIGHuAS: bdhdAdG:t i onal Iy, a
phase | ocked | oop resealing paraneter is stored is provided for scaling the
cl ocking cycle to an appr oprSUESEITRTEISHEET (Rukes) (HOAWw| ock frequency does not
require crystal accuracy since no date functions are provided. To elimnate
the cost of a crystal, an on chip oscillator with a phase | ocked | oop |24
|s used As the frequency of an on- chrp oscrllator |s h| gth varrable from

Y .



A scratchpad SRAMis a small static RAM 222 with a 6T cell. The scratchpad
provi ded tenporary nenory for the 16 bit CPU [ 024 bytes is adequate. A
print head interface 223 formats the data correctly for the print head. The
print headVPA¥MSflce al so provides all of the timng signdI/AB§EIHRD by
the print head. These timng signals may vary dependi ng upon tenperature,

t he nunber of dots printed sinultaneoustsy, the print nediumin the print
roll, and therndy®ANENS tdnYe @stiy hxﬁuriaﬂ&klfjiriﬁlog magpbtmbtmtgelsgnal AR afcOlalelPWian@mnédS a
o o SRR e R bS8 IS Sty o mrgi
segnent spreffratiidre ttpmmalnh@g_@s&dgg@dg@k,mpsnns@mtg_nq;ﬂe@gckallpwcoplpp@f {he bhato to be prmted
head1Col &a@gadplt,e(ep 2] I ndependent enabl e signals for the CWY act uators
allowing different pulse tines for each color. ,3BankEnabl e[0-1] Al lo
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NozzleSelect[0-4] | Selects one of 32 banks of nozzles for simultaneous actuation 5

ParallelXferClock | Loads the parallel transfer register with the data from the shift registers 1

Total 20

The print head utilized 1s composed of eight identical segments, each 1.25 cm long. There is no connection
between the segments on the print head chip. Any connections required are made in the external TAB bonding film,
which is double sided. The division into eight identical segments is to simplify lithography using wafer steppers. The
segment width of 1.25 cm fits easily into a stepper field. As the print head chip is long and narrow (10 cm x 0 3 mm),
the stepper field contains a single segment of 32 print head chips The stepper field is therefore 1.25 cm x 1.6 cm. An

average of four complete print heads are patterned in each wafer step.
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printing devicel J40USI J40A thermal ly actuated ink Jet printer having a
series of thermal actuator unitsl1J41 USI'J41A thermally actuated ink jet
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el even di mensional matrix Mdst of the el even axes of this matrix include
entries devel oped by the present assignee. The followi ng tables formthe
axes of an el even dinensional 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 nethod (4 types) Method of restricting back-fl ow
through inlet (10 types) Nozzle clearing nethod (9 types) Nozzle plate
construction (9 types) Drop ejection direction (5 types) Ink type (7 types)
The conpl ete el even dinensional table represented by these axes contains
36.9 billion possible configurations of nkjet nozzle. Wile not all of the
possi bl e conbinations result in a viable inkjet technol ogy, many mllion
configurations are viable. It is clearly inpractical to elucidate all of
the possible configurations. Instead, certain nkjet types have been
investigated in detail. These are designated 1JO 1 to |1J45 above. O her

i nkj et configurations can readily be derived fromthese 45 exanpl es by
substituting alternative configurations along one or nore of the 1 1 axes
Most of the 1JOL to 1J45 exanples can be nmade into inkJet print heads with
characteristics superior to any currently avail able inkJet technol ogy Were
there are prior art exanples known to the inventor, one or nore of these
exanples are listed in the exanples colum of the tables below. The 1JO1
to 1J45 series are also listed in the exanples colum. In sone cases, a
SUBSTI TUTE SHEET (Rulc 2G (RO AU) W O 991 04551 PCT/ AU98/ 00549 -33prtnter
may be listed nore than once in a table, where it shares characteristics
with nore than one entry Suitable applications include: Honme printers,

O fice network printers, Short run digital printers, Conmercial print
systens, Fabric printers, Pocket printers, Internet WAV printers, Video
printers, Medical imging, Wde format printers, Notebook PC printers, Fax
machi nes, Industrial printing systens, Photocopiers, Photographic mnilabs
etc. The information associated with the aforenentioned 11 di nensi onal
matrix are set out in the follow ng tabl es.
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characteristics
A microemulsion is a stable, self forming

(especially no wicking or cockle). Oil
emulsion of oil, water, and surfactant.
The characteristic drop size is less than
100 nm, and is determined by the
preferred curvature of the surfactant.

offset printing. They have advantages in
soluble dies and pigments are required.

Oil based inks are extensively used in
improved

Microemulsion

Oil
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The claims defining the invention are as follows:

1. A camera system comprising:

an image sensor and processing device for sensing and processing an image;

a print media supply means provided for the storage of print media

a print head for printing said sensed image on print media stored internally to said
camera system; ' :

said image sensor and processing device comprising a single integrated circuit chip
including the following interconnected components:

a processing unit for controlling the operation of said camera system;

a program ROM utilized by said processing unit;

a CMOS pixel image sensor for sensing said image;

a memory store for storing images and associated program data;

a series of motor drive units each including motor drive transistors for the driving of
external mechanical system of said camera system; and

print head interface unit for driving said print head for printing of said sensed image.

2. A system as claimed in claim 1 wherein said motor drive transistors are
located along one peripheral edge of said integrated circuit and said CMOS pixel image
sensor is located along an opposite edge of said integrated circuit.

3. A system as claimed in claim 1 wherein said image sensor and processing
device further includes a halftoning unit for halftoning said sensed image into corresponding
bi-level pixel elements for printing out by said print head.

4. A system as claimed in claim 2 wherein said halftoning unit implements a
dither operation and includes a halftone matrix ROM utilized by said halftoning unit in
performing said halftoning operation.

5. A system as claimed in claim 1 wherein said motor drive transistors are only

operated whilst said image sensor is non-operational.



