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probl ens thereby providing the consuners with a better quality product and
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separate the print nedia into separate inmages. The cutting unit can be
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for printing of the sensed image. Preferably, the motor drive transistors

are | ocated al ong one peripheral edge of the integrated circuit and the
CMOS pi xel i mage sensor is |located al ong an opposi te edge of the integrated
circuit. ‘I‘-‘Pé’?g‘%ébly, the i mage sensor and processing devifE&AUPBPHE: i ncl ude
a halftoning unit for halftoning the sensed image into corresponding
~bi-level pixel elements for printing ott by the print head. The hal ftoning
unit can i nfhewstnen ingluddiat serss obpje Fhatnels goramuicitior bilidehs of ghehciibritters rvéth mm extémel ROM
uti 11 zeglyy affd! -phéa@lhé L.pamrmgs #AGhd m'eﬂatﬁmd%n%ﬂgﬁ&m ehtPofliaflg Witk BEGEhePN- 1 N
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means tvﬂleﬂeiﬂtoﬁd'z{ ;Qﬁﬁﬁ 6r theh @it l'n&ﬁde& 4 seﬁ&s&'f hlﬂdlialﬁxas @Bnell Gherell] @dr QEhARatR 6F each of the

aut hent b Iy a.n exté) al an-'ll;JI’l]%t al ere %ltr% ne thgr [ Ogaét Itonwan anS Sﬁaé'.l be cleat ed
on a si ‘i‘“?:ﬁ ih Tt edt 2 rcm stored W thi n' the " Carrera SYsteff with

t he carmmaurasasngewh thnthenbeogalt qnémnmm@ebebtngamqseamed on t he sane silicon
chip as an iRAL:.&URPS furtlePlipeSOPSL BEked: FRAESR, dh¥e il &S’w&@mﬁu@m §y¥t§x¥. @d?ﬂpns-fr@%n
communi cation connection means_can a | TAG I nterface of

Pr ef er dBp8p st and PERRETNS I&FS fORTIng AR AFSEERS B imeRB A PIEt sﬂ'ﬁ’&sumrbeneals greﬂ%eli for b
MENDIY sWedgbl Of ﬁfﬂ@ﬂf‘l@ila@ﬂ Brine Biad &or fpinals@ thESJHELE Ymag8 brofrRit ﬁaamgtda@tlednam tohthdcamera

conductive taI anedcover .t he sensi t“ég?(?b mrg% E / ore.

SUBST! ﬂ?ﬁ%’ EEF CROT & %’fe“( A OB S8R B PR e G 3 “@é9°d%§§T= |
PCTI AU98£6@5et8d sempbipun 2 arodetivgrunit fra cangellingfthet dpesation oiHerdemen S)ytermfa prdgemrREM | |

st at i oNgjifHG, HEHH eengmtaeémmcﬁ&e pmgg%ngseepensﬁ Fhe e Griimd eorwot yemgf a
print counter indic he nunber of prints | for outpu t he canera
system impges é&f*c?é*f’ﬁ%‘i‘ﬁ‘c?é“gwnt%‘aaa feistof @pton drfye dpits Geh t“}‘f?é’d‘fbgr @%‘n‘i’“’? W‘éﬁ?’i Bhtet here
is pr OVdridﬂgjoﬁexl}ataﬂdh&lhrﬁcaC@mﬁtk&)é&ﬁ%@ystﬁﬂmﬂnﬁtlh&g iridifadelNBIg) for GEME Ok plifWdage for
sensi ng. a mgm ﬁﬁesms %aocesm ng nmeans for processing the sensed i mage; a
st or age Teans ‘ror ?orlgng ‘images and prograns for utilization by the

pr ocessor. neeisablyathgméteridryradisitos rneseied atpngeng agripheral edge ofithe iwratsd aircuiyaod ey a

print heads bixdi m{agesagarh%cstheanoagmsgs,terz@ggefmmsghed Qarchmt rredl a; an alterable
switch for StOI‘In current state of out ecamerasstem a

switch. intér ‘if"tS‘??H B“t Impge sYsY pi?F"é%é’%‘i ‘ﬁ@’“ﬁ’ﬁ ﬁ‘ﬁigdeé‘ﬁﬂﬁ‘?‘i‘é‘% F‘H‘gfmd’a!ﬁ?fljﬁﬂ‘éf nEs
pr edet emageriealcomtspdndisg Bittle] hie clpticdt @B Biintgy dWEWE pard apl.ate Hamomgmnit aih intple@ers Wi t ch

state an&’ thug'r %%Santd euéegn’%ﬁgon m@gﬁokinun?‘z%g Qrtgtaahnﬁtonn ung e?formmgtthe ha] (;[n%ge to
cause the pr i o ou a corresp ondi moarT | d”i’
accor dagperatiopi t h the switch state. Pref erabl y the pr ocessi ng neans i s

adapt ed t Gy Qurdie with 2 WARS hepdcV¥? e FRERSeh @Ml BvRIED Qliem mhmkflnyn of the
enhanced_st andard color i m sepi a col or images, black and white inages,

bl ack aRd! it %ﬂe*?‘”{}ﬁ e q?ﬁlal’ll Bk S“PE'ES PslyPrin pgdip f°6h‘§ P”“I‘FEH uf of ragesseysgd by the

phot Ogl’diﬁlé’ra ls:,fmg es; syﬁiﬁﬁibﬂb’ns&g meflliaiead forlpRYidig a hpmﬂeml&dn}d HOHNS medDAD OF Sdfed

I nages umcatlon coar‘lgd tnI rr?egn% w18 tipe c%"héras 3 stcm ade pt tﬁo m? rc% neef Wltﬁta cln'es ds ng

col or I mages. e proceSS|ng nmea Ad T W tch can ‘Be created
on a si wglhemm@regwmterdmewwtlrrntthmref\'ul gagion; g h@edexptemem@emgl mgpogprdrinubibetoby an
ext er nah! éémgl%yﬂst@rﬁ affalidted BBV EhnRREREh c%?ﬂe&nhﬁ"xﬂéah%o ReRERHRAN Gatiod 385 aNTET &
system can al so onprise a detachabl e jacket having printed information on
t he sur?eé?E@“‘T‘PFe“F‘@%‘f‘c“?’ﬁﬁfFEatl ve of the.type of effect. In accordance with a
further aSIBeeimeﬂfsysiehlantﬁﬁo@ﬁﬁlﬂhednﬂ\kﬁFHeIcf.&lited &nhesrlem i3t EtiedkcditNstored GBI it

Zyzf_ g?eg; g d/st%!nnvgﬂ}t camera rs)ggrrg éngein‘ﬁ%lh?nﬂrge\érlls E:irslgec Cfateas on Sels;p s} 1rc]cg1c }Jgsra{l%% eaégna%'g?ge’
means pioovniﬁedmfge?rbyttﬂweamwafge Tiof comrrwrnttatrwetmnactwranms cm 2 He@dnrﬁr@pe @rhiebip.ng
the sensegabiae adit PHkdr e HoR met 9&&‘&35&&&&.@;@4;&% Yafle EtE‘r@ s RRES BshSembsM 2
first button and second button each interconnect to the processing ans;
a met htde BFriaperl e FufcHE MeRPIRaINTIAS B STEN BORRrPYI $06- uti i zing the first
button to activate the inmage sensor device to sense an inmage; and
utilizing the second button to activate the print head to print out a copy
of the image on the print hesEdTITRTESEERD(RYIE 26)lR0/MU) | | zati on of the first
button also results in the printing out of the sensed i nage on the print
medi a using the print head. The canera system can further include an
activation indicator such as a light emtting
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di ode and the nethod can further conprises the steps of activating the

activation indicator for a predetermned tine interval when the inmage
sensor is initially activated; storing the sensed inage for at |east the
predet er mvoogioassne i nterval; deactivating the activati opcipndiogaésqs after
the predeternined tinme interval; and deactivating the sensor device ~after
the predetermned tine interval. Furthey.,, the predetermned interval can be

extended if U SECANIGUT 1R Ruddiice 6! by ALF duuch M AGRA JA0C Gucth tatbon;‘me{a,wc%hef

aspect of the present invention ere I's row In"a caner
conpr i s e aHe p ﬁﬁ@‘éc%‘@ﬁé@‘m’d@(‘?? ?i’é‘bffﬁfpfé‘téﬁ@lf%gﬂt@hbﬁﬂ?mg@m sgstepr ocessi ng

means for pr B\(}:Eébﬁidali’tg “ﬁdne ﬁ&aemssgd:t bTRGReserd nﬂériual B8 6l pRovidSIUPRh el IRARS: Hiayi ded
for the storggqe .Oof f.or prlntln page W dth print

i
head nodT'diiG i net 531 5°r5(jlevé{: s ¥ RS AFS 0t P ?Efsﬁ‘ﬁ l"ﬁagj‘gf"ﬁér"?% ] SPGB
print metdiage f%rmf@dwmatnmgﬁahd pyograms fdnati!patmmby thagrakicesses tipipd; yprn:e:ani& storel irfe@@int | on
to a sekd fcaflea bySmS: g)nﬂthad GRBTRR tﬁe Je Ld ?:que AURAA G ol & (r}e le swﬁ&rfgras%l !e oner
suppl y i nterconnecte print ensor - and the S8y
means; SUTECHEET 89Puh B of @ﬁfﬁﬂ*@fﬂ EXEm; ﬁ&g@h s@rpswcted éqlih@erowsmmmns h@ r@amgeer a

conpr i S inifpedf bieddten@inddRBted dﬁﬁ@@pf&@d@ﬁ@ﬁleﬂ?f}@a&@ b RorforSHelshRE Qadfnd Slgjges% %}Iigs?ch e ad

nmoul di ngy SUBS'I;I TUTE 1§HEETt§; % tﬁ, A]% 21 Septenber 20

PCT/ AUOST 0B LGB SFABI Y are |6°r FaHE® reRt Pead iy oumpuy ao‘i‘iﬁ“%“f"?"i'%pm?%%“nﬂ&whg a
t ape autﬁ@meﬂﬂi%dnd‘e@hﬁw erconnect along at | east one stri p edge t her eof
and the i MOBSEHSMe FOUSRERGARLESES mam@JuﬁEﬁgast'rQ& %%ge%tﬁ%g U't f%%uy

substanti al | rectangul ar ~ di nensi ons g}"a fur r tape
bonded FHEEFLIRFREL LIS saria Jolon Epasesniiack th istegss blaghwad phize lpmnarth minor

i Nt egr at@ additiond, |nm1na:|aﬁpo'ﬁ fbﬁot@ﬁbmﬁnag@%ﬂet&@lﬂ%tddﬂh@ﬁsc BHRRE IRGes! An@RSC ?gsher

Furt her cess means i.s | orated-onto the planar
i nt egrag eages(anfﬁig:aﬁf%o%’ cnaar? kglfl UgeE efpgﬁ’faﬁeﬁ’torﬁ’é"éﬂ“"@geﬁﬂ‘? %81 er means for

control Ii ng Theerospererdannpndie wile qer barreated avda sidffvantighited mmndlteneet, the dévice OERY | Ses
a seri egro@fmiole®$ ah &teﬁ{mﬂﬁi\ng‘uth the @w B Beiufy OEEQH%&\’ pyo?mtiulnﬁ) mselhaesgs em :t.[aur:1 Siso® heet

bei ng generally of a rectangular formwt
“inter coﬁ‘ﬁ‘@&‘ieé‘de‘%f‘i‘?r‘?@“%?ﬁ*é‘“é&ﬁ"f“&‘b‘é“ﬂi‘é‘?“é’éfhe&ﬁ@cetﬂﬁéﬂf"m‘lcaﬁmf the e efitced circuit

bei ng nount en awbiditicéwian fiape Iéstu:E o tHe lﬂrcﬁdﬂﬂn@ﬁl@@&her&ﬁ*ﬁ&vh@f ina @aﬁ@ra SR Eénprivingt €M
furtherdlglg%eg g&dgm%%r?es of, control buttons, the_control buttons further

bei ng noun TR SErIERD Bpass: P Rroseslg miash PEPTOGF TIPS e PP IRagS HWeiplect
of the pedsepry Megservidestfor telvers Of winpnalisl ahglt liewl for posinEhesesysngghion prit meliang:

an i Mg Qarddbihkerdily dawd Gferd s?JtemS?ﬂ@bzﬂgn %s&c%@ﬂon%cpﬁlgﬁ%é%emg dl?%@e%wfﬁ%ms a
processinglg(geo?e sensed image: and a printin stem Intimg out the

n

sensed ORSraHR0 9 58 AT 836‘F'BF°“EPBf‘?géE’P¥"ﬁg‘9"'af“§ Biiel qtivaegke 1@@%‘*5@%1“?%% out
by . the pnicat irhgashd ugiahnp thi &kdidlbuitb th Iactnza:nge pridhehd G R SENDH/ of B WhaeCorl the prfNSE a
first ipmge; processing the first image to determine color characteristics
of a first sensed inmmge; utilizing the inage sensor device to sense a
second i magePrefFbly. e judfizatign efghsdit bwvort dsotrésuitsfin the prinfingegief theppded inage @Cheqint

corr ect ned mg h@@ﬁmth&dtﬂe odnfRfa QA ml cla;{igﬁhépﬂéﬁ&ie aﬁ'&ct&mn Qﬁéa%F Eﬂcﬁﬁ‘sda ﬁgﬂJ Hittin ting

charactg% ths ofdt he first sensed i nage; rinting he "seco
i mge. PP Bl LIRSS A Stees of ﬁ%zgaéms @e s%wg@dn%t@rﬁ?rw predgmwrutmf t he
first sersaldvhcitgdnageeskniohs Irﬁlfamc:«,eﬁﬁteﬂtg;tonﬁg 0P sdnfRE hnli@&‘ﬁ»r ﬁ)had?kﬁalpﬂgeténhﬁed time

t h fi t
: RC |e 3 3 'Jn g’?e%%?ﬁ%uﬁg thesgcbvgéon 91 lCi}[Dr gfter {hr Srede determune n‘? l{ng ngvFl g? gﬁstl!rz'aréllgg t?nef_ sgpsor ‘%ﬂﬁ e and

utilizi #g thﬁéfe‘iief?t’@f*@ltmeéﬁehtab F‘lfrésrcﬂit erefﬁetvenqutm;nw tan g ethdeti lifthes o dutioh fFRQGE.

I n accosglage With a further aspect of the present invention, there is
provided a carrer ‘H‘ﬁé %corrprl sing: an |ma?ne sensor device for sensing an
i mge; a pro¢ésy W@y AR peciffl (e ISR fpyentiphs ere [ Sr0HIK ipcbGRmeratYSA GOmPTHBE a
Suppl y means SFJISQI\dB'd@dorfsenSmg imemsgeof ﬁg@ssmé rr@anlé &r Ipro&¥ksing fitle @&nsdﬂﬁﬂég@r 4 Pt tﬁédiant ing

Of Irra ply e T iNesio &) Nt meda l"ld{ InC|UI

ot nt ety Bedlf Byl DIRE o VRO SR oL aet: &P PIED Y RREA DYy

nmedi a  Stipdiey priwsdend for lﬁf"ﬁeﬁihft SFIGW inage gn gréx inedia witediimemaliyuip ik yrine nedtdxeppy rfzdan’s t he
st or ageinQfididon ko a s%neBQf ﬁmi@-ﬂbﬁv HOURE fé'QIﬁmo)[age Bfrmkeg 88195] Eotwgrq rﬁth( ulitg'gonF gecp Io head

t he sensor cp t he oce55| ng nmeans; a cutting an S

por t i on&Mpea td?F FEer d*ieé""&"ésr‘ftgéﬂeﬁ? ri*g“qﬂwégfe:@smoams FhF ﬂagﬁﬁﬂsvée\mgmm ehdaqmeed to
drive thepfsivgeffixinedt @agup- Yevidd B Surth@lof BOPHNNGadBIdinpaper nedi a past the
print head; and a second drive notor adapted to drive the cutting nmechani sm
for cutting the portions. Preferably, each of the drive notors includes a
gear chain nechanismfor dr anisns in a geared
manner. The first drive mt%qﬁsggﬁgo%ﬁ@gaggﬁgm notor which is
preferably operated in a nutually exclusive manner with the print head.
Further, each of the drive notors can be driven in a forward and reverse
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the canera system In accordance with a further aspect of the present

invention, there is provided a canera system conprising: an image sensor
devi ce foﬁvosféiﬂ g an image; a processing neans for process t he sensed

i mage; a pri nt%rsrgdl a supply neans provided for the stordk f&}?ﬁ/&ﬂ%n .of
print nedia for the pr| nting of images;_a page width print head SUBSTI TUTE
SHEET (Rul e 26 & 21 Sept ember 20b6 WD 99/ 04551 PCT/ AU98/ 00549 7
mol di ng i ncl lfff R ydhep‘}"PWFadH%%fd long #rimyfPihetipggp teris @utereas dohdedrimgenon alorg anteasedi a

st ored it eigaibd tyerdonarid e ipage EHnsoﬁMicacoﬁzbiﬁ%&l VplanfFA&kSated Rirdl 6H sLds&laa;Fercang%EF i es

of ink s S ink for utilization by t rint-
head. o dBidhs ST B LRS! BB imed Sans b e Rt HOBRS R PITHE

print elefFazated gispit apd ﬁ%a}mhiamtmtgh@rmlagmdw oti¢ dmotperi Nt head nol ding for
pi nching the FQ@!Qe}Eref@ery q{e dec&Qnérk@nsQ@ﬂ&:&gB@§ gntg E\g anar mEegra e ﬁ:r%ulltprde lB%r ably,

t he nunber of {)rlnt rollers is at |east
decur | i RYGHIS ““‘EHB”PW?fﬂt‘?"r’f?”’"&?@d’l"a&tlﬂﬂr‘ﬁé‘eﬁfﬂﬁtFﬂﬁdroI I ers are snap fi tted to

t he canera S)'I'Betlﬁiéftonﬂ_maﬂﬁoﬁphﬁs :Dfehd@tof %ok k@b &REN iR S s 6. @%bi@shfeét él% shee
chassi s fo whltam temp head | di.ng i s al so nounted a in
euiar. wnh (go

one of tbﬁmo f)"erauly o & aeLt O SR Brnb e eﬂ‘ét"&?f‘??&‘!ﬂ"éd a‘%‘ﬁéﬂ%%‘ﬁ“ﬂ@?f@ée’d tfTehe
third preant integrtedgircwitbpingypounted eittinsod ajsatrae dastehie ot her tvvo of the print
rollers and FiBerPhatdRA SRaPfuret ¢

further ect gp the prsgsent Ien&fgﬁ&; %%n&s[}ﬁ Cg"%sb hons th“ %8Fl?uﬁ°“a%5§ﬁ£%”¥
system ﬁ“%fhﬁﬁex‘ lesbf*t mage sensor devi ce for sen5| ng an i mage; a

processi ng miapsrdh@e wmf OREEREIsRE of (ke preen &iﬁ&ﬁn&:ﬂiﬁ&@ s pﬂmQJd' il caﬂ§9§yﬁem 1§?\BRE y

neans f rint.media to.a a print head
printi n%l;t Eee%%ﬁ?“%’“ i rrasgeg‘"’én {ES B Pioppsine r?@%ﬁs °f§f°6‘i5%'& thersrsgdrimer:yand HprinHeg

camer a SYyFnnpridinger thalined jrasn rrstbp:bif yoldr pdrettag B metl @iihgd 16 bd ;hﬁtecpcrut wtthepiad,

the sengeq, @mphisi hﬁnﬂa{ Q&% e@,Q; ! o ofl.ne meechani sm | ocat ed
bet ween t he ggr ng: n% nga §é ® ma%%g ® @rgga Stgl%a ht  hea g and "&a4p 4653"? cut
the prif? o8 fcﬁr'ﬁt’?ft H%é‘i“?dd‘f‘aga %P%é‘tcewﬁeﬁe@fsim@ to peggetalsesond lpng,f iemraphl y,

t he gui Isteotsiianeo heldanies; rﬁbwlﬁngiﬁtoﬂ&)h&bdmﬂn&%&% thb Gec6nd TR ba53 Dh B leterttrd color

gui l loti, i e attached to the print nedia supply neans and
i's detac gE‘b Jgﬁ%?ﬁ%f? eegsc?%m’m? P g pig aut "tsﬁm‘c‘“HE‘Egﬁrl nt - media supply neans.

The gui | | ot i Freferiiy; Hntcens senaed iipese froenstderdthion saoq:dloaﬁfé @Rt seBdtimipe brid\WhetphbGessipi Nt
head. |@te@-ﬁ@@l§s¢%ﬁlﬁ‘ ohhd ifterd dﬂe{r&ctlﬁ{ P RE L850 { there
i's provided rﬁl’l ot headerg{:a 3 ﬁ& le?o?rQ Ssm%lsiglmmﬁge‘kté@\ﬂ“ﬁt h ink
j etting "BrHE BUpm g RSy pfdhe ﬁE’b‘ﬁ‘ﬁ%"la&q "Hbz% ‘HBWF@EIU%FH?SFWW%&@F sfdhgsecardm  a
sol enoi dnggei | wrapped around a portl on of the ferrous arm a second

nmoveabl e arm ant i cent. the first armand biased
t owar ds t he Bra?cﬁr'? gg‘é&;&ibf?%hc 1lj'eat of X'e Emée'?tg‘é’enfi?" RERIFPAE PP HeE ©arrshe
second ﬁbt?éaﬂoﬁe'éwa?metfwmme%mams poerssinig mgarts e pprdssidg theadedsibgdcd pmema&ta\en in

a rest l[ytn‘l @8 proliBR Hoheaahd Pei; ' Lhe noy rm tO
it rom i he surface oéfé eag?fﬁbﬁﬁt ealtagg %lfr?tbgaoy?%gsuﬂ ec‘lv@ﬁtp i beR | o

nove awa
a "pape F"%‘é?'"gf ‘f“'lhf‘?'l"g tac?mﬁfé’”idrfgre?“f“é‘é the|senpsldasee omeringmndiz seredsinemally inte muing rmftdtahead
struct uswply arars freaqdiiontol nepriaf ofi Miksupgle ER@brs BF GE QloAB! ¥ ink; RS ARIRLANSSHAT ©

resilie - n A8t the surface of the pri nt head structure.
The rreme!rmgng%dggﬁ%@lﬁgr?g% fWo R J“cﬁ %fﬁeﬁm%%%%é&“te‘?ga%"fw fog fupting, ROMtiopefi ng

subst anPimaMEdR opfanipgingeds ofrsttdries Motk ajapted forigve tpopabdr @Rdia Qbpl h&nspﬂ')ﬂ HdvinB @R A
St r uct UpferShkdid Past Be Pkt Be@&'ﬂﬁld § BeSoni Qifvelnflot L :

include an el ongated wi nding of a current %%ﬁ?f}%“‘r?qawnmx V\fl}?gamﬁm ROy éahﬁ d
around & protrudl ng portion of the first arm the elongation be| ng

subst ant i al | Breftribdy, ¢agtnggttia dofe nickoes n&fuﬂd’ﬂfa aaCéhbin &Edﬁ%ﬁ%r@rwlg oﬁ‘ﬁﬁ)ﬁdmﬂ n{e&%lsﬁﬁcond

movabl e;.ardn. S, surface of the print structure. The
sol enoi gaacglganéd%emaeg%?gfgg gﬁb“%‘” Y Vet ke SBED H‘G‘Oa?’lﬁf'b‘ls BERPRY Refete A

first afifusiietqong withtheprintdeadl of current and the solenoid is retai ned whi I st

printing cl omghey, eRFbakeie hblers Eah ESEval il Wi A4 Ry mgnn%r D e A0 Lal lra¥mn (g'

ks
| evel of current. The present invention has particular ap”'1g|“%”£% i°Bh

hand hel"8“E5A¥%™ devi ce. In accordance with a further aspect of the pr esent

i nvention, thet@dins »ﬁthe\ﬂ:rdedspactlaomé PR inGARRI Rers ¥ oGl a(‘cgll;gq_‘r #sﬁhr&gm;ﬁﬂné mage
sensor ge }ﬁgégeenfsogrdevecer}osr Ag.an i mge: rocessi ng nmeans for processing the

sensed 1 ma medr 2 SUPp TVOWEﬁ?“ﬁF B PREsFine e e imge e mesfiapr i nt
medi a i Wp%ly F‘ﬁ‘pq pr«fv&ecﬁfor e pirtagyt of la ealchf it mpdid ot ihé) BrirkifCorSRASe d pded TGS prifd ReaBT I Nt
nmedia stored internally to the canmera system and a cutter nechani smfor
cutting the printed sensed SUBAHEVTE SERI(RE¢ Yoy R/ MOy M screw ext endi ng t he

| ength of the printed sensed image; and a worm gear attached to the worm
SUBSTI TUTE SHEET (Rule 26) (RO AU) 21 Septenber 2006 WO 99/04551

PCT/ AU98/ 00549
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.8_ screw and adapted to be driven the length of the printed sensepd I mage,

the worm gear including a cutting blade for cutting the print media into
separate sheets; The cutting bl ade can conprise a rotatable wheel having a
shar pened“@;msﬁdge and the cogged wheel can have a Ser;lce‘ﬁA,g}js, psgoe .
indicators printed on one surface thereof and the worm gear can |ncI udes a
| ever arm wherein the traversal of the. vvormgear aI ong the length of the
printed sgnse the e of gver arm Wi
cogged \1,'{,19l in mdlucllr;ﬁa%nm ag H) %*1Ipttn§r6}1e éense:fi bmag O(g ngug mtacH%sméeg g]éeg& g’anﬂbPFq‘ﬁSUPPly
i ndi cat orans@ aﬂdqtaw & atsernmf itk &ippls ctambeay foralretsioragd afi thk Gabifligatiorotfy tiefpeintmendiuatricobf
I mages Pl FH[]&QIHQHBHH&E(’ fnliRe PR bdMeelBRL] brﬁ’:t méﬁﬂ%up%@ %Er@' atﬁi% phdd rﬁ{@?%%{m{dlﬁ

ee

pawl magqrham sm wh interacts with the coggs of the cogge
i ndi cat &F PgH “?Wép*fpﬁramd&f’m%ﬂ“rpé%@ﬁt“&rﬁﬂ“bﬁw mechani sm and the | ever arm can

i ncl udes a f prefralily, ehe patitiet &Mpridt @dllers BRYBRYENTA the Bhirk %li&rh@p@Qgﬂﬁﬂanb tiQrp'nﬁ‘tt

i ndi cat Qr accardance urther as rFesent invention,
o o) B o8k ARGAIARR, WA & it D5k PR 5l P BBREP PATHE ks g
means abhieh 'LOGIhplF belprvehesd an&blsempelreﬂ od agiird orke oéthgmaﬂ rolletshisgnonsted cataldanhdbm ng
proport b]@t’ﬂ:ﬂlde\&@ mthnld@ﬁﬂtmﬂ%r' A& inserdl 9&»@&%9&@&?%0 o?'ihe %Itll‘ﬁ) Jilgl'gan% e p F% s}c'la(:)r the
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~of: tesf ‘?‘?é"‘l“}f@asffm ng neans after the fabrication of t he integrated

circuit typemhdevidaee wih a(ﬂeﬂlﬁﬁﬂﬁ&cﬂ(ﬂ'thapﬁﬂdﬂitﬁlﬁfhhon théré% ﬂgw@arnaﬁaﬁeear syedH ddRprls
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Ol' SCHSI (I; [
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t 0 det epuppimenegps ﬁmhs elrpbie n@tﬂht nyvidie ftp anprinclizad; @ prift head fog pringiet thnaien}ed mhgeam tlierpkintj et
pri nti Ngediy fGeddR3haaE0 thh %@Ja sybem! a%néﬂﬁ\%\&?subp?y lhlftaljcclnhe%l@&itoltﬂg l%'lt HJah r!]'fe s:%&)r gr?lmand

canmera system and the timng neans provid | ocKki n

devi ce H‘ﬁamfeﬁfé’gﬂea}s e %‘r‘é‘aﬂ@ mEHAT lecated ’?f‘“fEF’h‘E‘H’ ‘ﬁféﬁ%&aﬁupeliyr”t?ﬁ'is tmdcsfw Pripfeiead

devi ce. afBrai#fed Des @k pfi inaih 96 shédtef Irattrgsd ot Wi t hst andi ng any ot her forns
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of the i nve‘f-\ljtn}]égnn}’ \%ET o, Qh V\?"gppﬁ SIEPER dP a5 Eaﬂlte tjr @P SGH1 Yo shierne
refer ené’éChP'bS"t%beaé@hﬁﬁmm"m@eéP SURPIn meang and wﬁst@mble ﬁﬁm@w cinierd sytrst widttedria si de

front peespash) r?(e@ns\/'h@%ﬁliﬂjtmetnn%am&m n%nt&%%ﬁlﬁtefpumttbgﬁﬂ L ﬁi ﬁ'[egded embodi ment ;
Fig. 2 illustrat erspective view, partly exploded, of the.

preferred e o’ﬁf Wit g Whe’?‘?‘*g 4 ‘*é?l Rifsenh v eapifsc ey és PR arint fhesdoprariies of
t he pr efneshprsth mmgchurgmrﬁagewﬁthgnk jtingSpriat HeadCh@udRR, SqREidirig\eefirkt is@iUnY fehbBi® alIaSSI S
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recappi Rg™ WFW‘%T‘WQ Heualy exfpesed éeﬁweﬁbﬁm rrenine; subsitiglly thedlerigth of the I:rmsmngp

expl OdEHonmﬂt’&lﬂﬂﬁ&dtHﬁd@ﬁcnIrm aitgﬁa&&umgmwﬁﬁkg%kém of the preferred
‘enbodi nment ; oded perspective of the ink supply cartridge

of the pref eﬁe Sa'e’é"fﬂﬁ%?jl ‘?‘Fta" eif’f’ﬁted Fpding oha gygal carppine Yeie YHKh 5 Yappedypsoung aj n
seek z. pofudmeg porlidntoptherst.app Kk blOKgﬁt:oﬁfberrigh&bslamkl]ySthbpanM of@BE print ﬁi:gesnhdmrarpunher
assenbl T 2 nber 2006
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chi p | alpeye thyrseqoptbarin iggsly aéiaqsnetlﬁwé‘lrsam *p#l@cfe% Eivah gf whinpandfthe spibreiddy whipedrvendlst
embodi mpdting ds‘dsegy ad_ﬂi@ntltfﬁ ra;nanexm odedd Q@&&ngwe\f@va Mlcahy ating the assembly
process. of th rre %uﬁ;fﬂrrent gj 17 illustrates a front expl oded

per spect | rese\’/’5 "é\ﬁ/"t(?i’ af Plaét‘°&§’§ FIOr 1B ]E?‘B%'Ec ‘Yperadgdcenr ef erred enbodi ment;  Fig.
18 i |l ust r atlegcaardgicdwitpefusipe shicy/ef thel @aaen favdnlid, ta&seris‘ﬂalvmeqw SoeiEtieScafbra E)lanem
preferreggd, E rates a side jve view of
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preferred enbodi nent;
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. 22 illustrates the process of assenbling the pref erred enbodi nent; and

Fig. 23 is a perspective view further illustrating the assenbly process of
t he preferred enbodi ment. Description of Preferred and O her Enbodi nents
Turning i MAPAHY sinultaneously to Fig. I, and Fig. 2 tHRGBAUSSMUSE rated
perspective views of an assenbled canmera constructed in accordance with
the preferred enbodinent with Fig. | shbwing a front side perspective view
and Fi g.scr2w gida@dipied)tode duassk the legsh pfalespinted sensed nagethe Wire gead nelndingl 2 dAgy Wkdesr a
paper orcu@t,gqul,,&n.fcmj, mojs@grgtg;hee?,s which can include sinplified instructions 3
for the operation of the canera system 1. The canera system| includes a -
first "take" ™pitipsiiads capispramsiss arogiable whesldavine shampshad ontersrgeiapdigecosghh whaskgat ur ed

i nage i Sha@Uts@idt of itage ifdidaford tprigddQn offe suftck MErkdRald tﬁéQzﬂMn cab NQudeBBR: £ANVLEED
but ton 7 whilst an LED

obt ai ned, thro de ressr ng.a,se nter co

i ght q?s 1T qgj?ﬁh hat eq. al?gehcéeﬁﬁg?éheﬂgff%ﬁqsﬁ IZgge E%/%‘t/t“été§“gf‘ateemgfdmlevv gy
f i nder 8viththezoged whoel pting indicBEB0 iasrnagmta:laqotoggeeﬂvhenmnngdnﬁmsioem D mailthifs LRARRE a
system Immmwesmmroﬁn@tswl&roqtdﬁl&tﬁaﬁ&m(a&a output prints after which the
canera system | ceases to function. Aprints left indicator slot 10 is
provi ded to iTAOPRER B PR%T SHATS R PBT medersmThich nfsrarthyidh theogeedfithe dosgeirnb print

t he poi nidicabr pURcCRaS 6f 4 Saclas Srldniﬁdl ﬁt@chﬁﬁsmom riet ke@Pahn &R linclulls ar@e&ib‘lé rBoertn Hﬁed

canera sexs%ememwmg{gegoec ¢ Beltfgi mdt:':Eth' ng nowto Fig. 3, the assenbly he
camer a sy% emis arsdnd "Bt ernal chassis 12 WhICh can be a

plastic injegti Q. aPLaedsnRt r.plinch .r
utilized for decurling are s%gap%ﬁ?m e 8’%?\1?%90%&%% R |m @ ‘?tegéated C'ﬁ |t8/§c eg.
26, 27. dpdceSPRRFng trm*frzrnﬁansabletorﬁed@hasasm%e pegiodj clped si w@sheara@em beigg mfponiuratrar y

opposed igpuaRas; sﬁ@ge nieats f&éodn@ﬁ@almm intpSt 51g§anﬁspﬂﬁﬁjtoftﬂetuﬁtﬁtg man & fnbtRcd cm'lpnsmg
electric Gy TRLOF. ors 16, 17 can be entirely standard

et R TR g PO SheE e rGroh bt mEisd S BT e BB
por ti on tilrég p@@netepyalud far vesaaling shesigming @@ans fo 2§ @Fodide bk kisck ofipdt bill@ hava@t pefod wiifad

vel l's i s, phoyhded.f or controlling a paper cutter mechani sm and a second set
i's provided We[o@l@r@srgml l:dnrﬂgutﬁlrzéd% de'temx Jte a ith WIEIE)BI 3 ol gcxtut toxt'c% ab B3 jei
to 7, there is illustrated an ink suppl ani sm 1T 2ed e

camer a $/¥Pafpe deyicey [deallythe deyice Fé!t"é%d i pigkge dexﬁa#eaeasyeer s'ﬁéf@ttimwemwnempwdét g. 6
illustr afﬁeeB:c}ﬁtgb@fakfoﬁEeSﬁﬂ@hhﬂﬂha/stﬁgb ﬁﬁdsbcanﬂ'gesz flash Lué&ﬁ&rj? @Eﬁtﬁ)n@m défvfc@nt assegbl ed
view. T chanism 40 is based around an in supply cartridge
42 whi hrh‘?%fcrﬂr}r%n mp&lt% ool nk and a print head nmechanismfor printing out
pi ct ures -on #dewitdndingjaey Womlaﬂpihlymvddltmﬂmdge sob@: of thepresehe mventionSirdi@redfotti¥ionNi UM
Strip 43newkkdsibh '.lnﬁ mﬂur IQW:SQ'%EE @ﬁw"@ o§&§r§ﬂle oﬂyr\blﬁ\ réfgen@éﬂh &cc‘n{ﬂ BHEEIL»HSLS tnrxﬁﬁﬁs

froma paper rol | é’:l nmechani sm 44 s provid at1
nunber of "pf ’igrtt']g’“f"éef'f‘“' ¢ fFppi@erghegiive Yf@’t‘l’fﬁﬁia%erﬁblﬁﬂcwmgﬁwmf#fﬁtﬁt‘“é@fi"?qﬁf ough a

cor r espondi n@igPelstrugs PIRCK side RerdhbetisviS paty chpfiodtd, E@e YrefeRid@iBdaingny, AS Shown in
Fig. 6, the I a.fle P trip 47 which interconnects
with the pri gf’ B'Rs'teaasgjg geqsﬁrf%r‘%g’?’g%%m?%'?%(#éhc?ﬁfefeggg'? E print head. The
i nt er connect F’ért‘Wétdmee%t‘tectl‘rte“eﬁloeﬂte@@Séiusrfrutpgandseannnwﬂﬂmglecmmmr and print
head chip cap.utzesawe loB&IREr s L O bal-6 6 T ?} 58. A noul ded
aspheri cal ns and% e?t up:ég SUBSTI %@%{ ES“%"ES('“T& Rur?glgégg'?bag%’e%epterrber 2006
WO 99/ 04551 ‘%ﬁé‘é?‘&ﬁ%ﬂ@ of heassemfiegiomppf thejnk supply mpcganismeptheyresericdienpodigent;
i magi ng an i Aegeisarttoot deRgecbanea iefasthited BROSE HERSARpIF AbRanRAr Rl Yerd-RE at ed
wi thin gawii¥23 and a |ight box nmodule or hood 52 is provided for snap
fitting over the cavity 53 so as to provide for proper light control. A
series of defiedpt ¥ ryldupertiettive of theglat@nivdhe plefedebogimenti ded. Further a plug
45 (Fig. 7) FS 91ﬁrs@¥béﬂf>§gtnfecﬂew o?thpésééggllam%o@bte E\Qler?r?n after refilling. A

fur

series of gu& rongs eg - are rovi ded for guiding. the

f1 exi bl e PCB ‘§t1PF6'S%a7PB‘SEFHBE ViRK OStIpFY e maihsrktaomitnt er act s with a platten
unit whi ch gliedes apepiaded ﬁ&iﬂtoﬁvd.uﬁﬁi&mheﬁbmmiehm&lﬁﬁ@ me&h@&s%&ﬁﬁe brBferred Binboanem oL Y
mechani sm th lZﬁa%Ioseu N eﬁ tps ecgt f\frl ew o |F ?]ftten uni t 80, nile
Figs. 9 and 10 Show  aScenpl 8d Vi ews 6 fecatpﬁggrb‘t‘"‘téaf' o pf thgpreferredpmbodfient en uni t
60 i ncl udes HBeflp sgn expipded berspestivenf the thk winply turtdidge sﬂttapreferrtdteedodtn&mone si de of a
pl atten baserfd4 iAldAC | at.t.en, base 62 ,is
cutting ne hagl sm 63 \Aﬁﬁ%ﬁﬁet&r‘%\fg@ g'glgg?} %"&Qheq&trézpﬁpng’?f orgtﬁehgr[tné Si(lﬂps cm"d%a 1%?1"

havi ng & %888 t hread which is rotated by neans of cogged wheel 65 which
is also fitted to the platten 62. The screwed thread engages a bl ock 67
whi ch includes a cutting wheel 68 fastened via a fastener 69. Al so nounted
to the block 67 is a count SUBSKTUTESHEEWMALLR ZBhciRadEs a prong 71. The prong
71 acts to rotate the dial mechanism 44 of Fig. 6 upon the return
traversal of the cutting wheel. As shown previously in Fig. 6, the dial
mechani sm 44 includes a cogged surface which interacts with pawl |ever 73,
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platten base 62 by means of a snap fit via receptacle eg. 74. The platten

62 i ncludes an internal recapping nechani sm 80 for recapping the print head
when not in use. The recapping nechanism 80 includes a sponge portion 81
‘and is opevcdoadssii @ a sol enoid coil so as to provide for pdec@qapesd of the
print head. In the preferred embodiment, there is provided an |nexpen5|ve
formof printhead re- capping nechanlsglprOV|ded for incorporation into a
handhel d ca yst.e e head

i nkj et pri nt Rk ag 2 g “?9'1"’%%1" Ustra %g“ ‘;iiffn‘"‘9 6?*6’5{8&"\/%‘* W ?“?Egce“gég‘p""af
nechani@nwﬁhﬂﬁgmmﬁmgm 12 |IIustrates a close up of the end portion

t her eof . Them%% caPRpBEd 59%@43@@ ili§§f9at%@ thle SssShiiy prdobdt &%e%@ﬁm%&dﬁﬂhenm d
including a 16 turn coil can caonprise insulated wire. The coil 75

is turned ar%da'“ast*?tfsrﬂgffm?iplsf'ﬁd5%@?3?"%"&‘”&?5? grsePinPrpesss o ipfered epRgiRE®d on a
bot t om sur f agig tefiudre apﬂéﬁeﬁ;ﬁeﬂlvﬁﬂev(ﬁnlgassaﬂblm&esb oftilepRBed@mp@identpOr ti on 77 to
magni fy effelg.tl yeness Qfs ogeratl .on...The e a ferrous

1 asatesas:

material. A SECONd ADveap! & arm of Ofthn assemélyéj r‘?)cf:sa‘)fghé re% s emg’ 3“’51’%0 provi ded
78. The ar m 78 2pisia neyspeetiveevishy filbstraing the insertion niihieplagén memﬂ@mfemmbddmient Mount ed

on the arts gg 2@1[]§J%§%Ekgl% jrf?éPJoﬁn'eé%h o"?%hreEl%ﬁﬁi@%ﬂ%ﬁen@@ftﬁép?eﬁrm%od%éﬁf p 79. The
el astomer strip 79 is of a general Yhfarcuate cross-section and act as a

| eaf spri ngsF'gaé%lI”H@?testﬂﬁé’mée&*rﬂf‘?ii?@blﬁ‘ﬁ REfCprembHiEeat ' nk supply cartridge 42
(Fig. 5) so Es 28 B apérpedickeiel Githailigeraing thg aisdaly prda®s & the prafereed @hboliientpr i Nt head
i nk suppl [ tnl qui escent position a el astoner spring
units 8?) s¥r;p é‘dog?re%%% e‘f?tﬁr%?ho??gﬁef ormthe elastoner seal 79 against the
surface of tﬁ@“?grfkl“%*ojp'p‘ll’?"qaﬁlwo Big 1, A Eig- 7 there & ithsisriter padspectiveopws oft @ atskrabled

print he%eﬂ@bﬁsﬂ‘uci&@ﬁ@c&ﬁﬂlcé W efetpteRReddmbBARER witl ﬂg l%ﬁ”\-fﬁl Q'ﬁgntglﬁé gyers tive View
activated _ so C §ethe arm 78 to nove down to fh@ce” to the end

ay
plate 789 F‘Ighésrﬁ?”ﬁ’? ‘7@“]‘ YO PEPRICUN AT h ST BT '%ft'tﬁesmapemp\ﬂ%*c aghiti2ritbise s i s
pri nti nipcide simpafies instfuctionsitedtile opekaﬁ@lpﬁﬂle Carhiefa@yitein 11 The@neka syéém | Dickitids a'ﬁisﬂﬁke”
resul t Sbl.lttutgli %%Ehels E%?egseat ggag r‘égr?ﬁg e ca?t@rted 1%9‘1 € tboeutp% r“uf l|1tCslatno’t lﬁy ﬁnl'meers (% 3;[ o
the actuation curr sequently, Dri nt paper
gui | | ot ihpsgeehian bhddtanad thioye depsesiap pesepd BB inst COF)’ dmﬂﬁe 73!434!5t %Q-BQ(yaht ﬁ@tﬂltmmw n| um
Strip 43neQhmdrd Qste@also@ﬁﬁdéé AVRMN Hevs Andd S it aQideH t@@CC]ﬁ ha e@ﬁpﬁ?e/lglfsmé sgﬁen{ € capp| ng
nmechani sm 88, Subse uen %d?sﬁoéaﬁngrrent Z t ur ned % Springs

87,
return the SERFES A WRDPT of iUt frigss éfﬁé?’*}‘l“?‘rﬁﬁﬂ‘?eﬁdy Q‘all“FFé‘ts t he
pri nt headurictide. Apppd yft Bdicator slotl tds pr&SIIBES inRidHiEhSinlndhdr of FRudingB6nts. (ARCHuf Jrhedd at
Sept enbglg cgrggpp rcm lggéug'éét? Ee E&:—[ Lﬁ%%e rgiﬁé%f usgdé:amérg &e%@fop%c %l% n t hat the
preferred Penbodi ment - provi d sinple [ ne% ensi ve
re-cappi ng alurHe ey rRiER 3t herasserefty ‘tfHVé cyRerd yse b bﬁeddif"“@ aSé‘FCEHk#"ﬂS!% glp’émhleam ce

havi ng g 4 pige rn_&&toﬁ-ﬂﬁldlecﬁd’art f AL offpkfel Pifdh, rolleRe28PI0akiBkd BF decRiHR QL sﬂﬁrﬁttedJHol i ses

m ni mal _po nts are only required whilst the device is
oper at i 8%5?"“%’5%’8%‘ [3”5;%12? only a | ow keeper current is required whil st

t he pri nt heads shewipiniFigt #.1g. chﬁurlﬂimgdaaexenes of thunglly dposedglongsleg. Bi ¢t inth 3vhich is
|11 uSt T 8fza Ak SXRLOARLPRLSPRCI YA il Hltort I AUPRINGALDLL R d ol | St

Fig. 14 illustrates a close up sectional view of ein supply
cart ri dBfdeRrf ¥ #ePpe motst tyRs eldckide fripaged sid pstiogd® 20 @hérwanﬁ R5°§?§[§fﬂ°9f webl tyrfirggppofd2 i s
based agdatwadls & paigeMbrdbitoligiaPipkeat: heRak £l a GEIHDkd B Brévidd ke B e bR FollOf
silicon haV|Qg a series of holes etched on the back surface for the supply
of ink P8 8 front surface of the silicon wafer for subsequent ejection via
a mcro el ecturonaresitalisscate 7siyst ieithustritbicanfids sappdf meehagist #Onilizain thecamenyystem.

di fferept §QhdHes asou&nx@&ent Jae&awée@w 6 .lmsutalasa t;a%i %&ﬁaﬁd J?J»Pa‘ﬁh ﬁﬁk f’f@su atent

speci fi cations of the attached app egﬁlcrlét I'n particu

pri nt i n§orS g é/@t“ gt ink ﬁlplid!f @W@rswrﬂaus W@Fﬂ““dsfﬁ‘é@i wmyaqaitresiae ’é?nvlinthl camiains An

| mage Cp@d in@ Bnd\ﬁfrlhﬂﬁadat&diarﬁﬂpﬁﬂ’;ﬁﬁ&l@ oﬁtlpﬂca&)s on ddrlahd® hEiNGHTY @ttdby 4NNt h 1S
highly suitab et technologies, as referred to

u mlumsn- 4 %1 d[? % ot her 1.0k %%1?
the attached pandi Xy %%?1‘” 1% 3% TR OBl RE s POt 4R 1°ftg a pri nt head
unit 102. Tha dIaUmimernﬂ‘ais provadydi for mdforitg tbé nunhe of fpkintslefp [Tye di aiEdhinisehgie ikdapbei ng
the SUuppkd tPdueh DK EQonfnSiiki etched through the back
surface of tht ﬁ%ﬂ pn%? @x?ﬂh%ﬁn;&f%%@%%%gg%ﬂﬂgt&}%n of the preferred
enmbodi ment, £t ShPW I8 g fribel prinhiead iaclydpyadtexiple PEB strip 7 Widh iierqernoeewith thesprintdiedde

utili seghd p&)@:d&&”ortc&)niafdmhb et flekd |Th£|%l@éhhecﬂbn%ﬁ”e§1 R @@B StipeRAE S 1m§£§cngﬂ' Lefat
supply uni three ink su reservoirs bein cyan reservoir

Toa % PGS 2% SEEF Vorrt R By LA e e of Pout s AEReHes g e

reservoirs is required to store ink and includes a correspondi hg sponge
type material 107 - 109 whi cRuBSBITSHIE $HESE A ]ébﬂl ng ink within the
correspondi ng ink channel and therefore preventing the ink from sl oshing
back and forth when the printhead is utilised in a handheld canera system
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correspondi ng wi ndi ng channel which is hydrophobically treated so as to act

as an ink repellent and therefore repel any ink that may flow al ong the
air inlet GAsd,- The air inlet channel further takes a convol uted path
further assisting in resisting any ink flow out of the chaipE¥dH4. - -106.
An adhesi ve tape portion 117 is provided for sealing the channels within
end portion 118. At the top end, there s included a series of refill holes
for refihim PgFiecy isalspemifieddormaeing apisiage astadhetsurfase ofthe, image &sor dpGromAllyloeatpd 121

i S proviwieth chvay s5@mah llg'hgbdxhﬁdtﬂﬁfrhdjdd Sflﬁbleﬁded Bf‘grﬂﬁ HHng O e @aviE) 8- so &% pr&vlﬂﬁ' ke 1S

_|Ilustratce%ilatc trgkl? Ese HIVEV art%/lln section through the ink-
supply AT IEFR™RL e °f'§’ %cé‘?fcﬁc’ﬁr"ﬁead caalsg by H‘Pf'dedTﬁE'“’F"r?W'%dgEﬁ'%r Nis
cartri dgreowdqv!:foudebgafdzmkthhiee@emﬂumw A beriés of g prongs kg 55-3 0 fuddeBprovitieionihideaB
supply igfkakigie td fugfnt 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 Btk agely mrenEmK0 dtgmes yith aiplatich vak whiids euidee i mektin weldrlaspridBebd 125

whi ch SelB@{e@-ﬁ':&h'ﬁnlﬂﬁlpy@He&Mﬁsni rﬂg mmg&ﬁlo@@qe@{)@w ta@eﬂ%ﬁ@ kgigﬂ saf] ng r-'(Sjshow

portion abu %ﬁl % tJ}he urface_of the printhead 5 fal 1's

further PECRZHEAINFP agiﬁ'ﬁ‘B‘Br?éﬂlarﬁﬁH‘“rﬁ%Bﬂvdﬁsra @iﬁé‘&%‘é"'lﬁ&ﬁ‘d’ 15!‘ bewe fﬁf@‘i‘?PW@e eg.

126 whi cH 2@ken plsagle dhuadhed 1o g sdca sidedfeie paite bab 6miga tlkg nedhgdish @fwhfcthﬁaverses the
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and the other for the remaining circult

sol uti o™ EASUFEF BB “LreRi FErua it §7. 48 Kt oresignc Hefprme theeelasomg lsea! zf)mgpnst hep,
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t he reduced r area.re e color filter fabrication steps.
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decoder syhild HBGHhSA ﬁbsﬁ?iﬁtir{g%\ﬁ’ngﬁlg QELLSI “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

guitiotined 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 turned off and springs 87, 88 retum the

arm 78 so that the elastomer seal is again resting against the printhead ink supply cartridge.

SUBSTITUTE SHEET (Rule 26) (RO/AU)




: o _ 21 September 2006
Anal ogue to Digital Conversion (ADC) Colum ADC s Auto exposure 12 Moit

of DRAM DRAM Address Generator Color interpolator Convolver Col or ALU
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are pacR 1§edH8 2 hgqdheld canerzystem. (The tssrvoirshidf 165, rl@cﬂ'ﬁurg@d througheiginoiting df Girsedxle@d bot h
the pi Xﬂhmame:mmm@m@@emageqme@Islquare This reduces the transistor
packi ng dens tleng it i ncreasin pi xel size. However, the advantage in

avoi ding t he” d| Fractl g%'bﬁ REE fldn ésa‘i $eFicstoh Al Mg BomblS] e @i et deadsrio
packi ngcatesmsiding winfing chamairvdics {s dydophbls@ihBued agtata@ ad B rbpedH Almbrsorl RpGEr

than t hﬁmy%m!hm fﬂ% alt)rt-éetheodfx Ofn&S ﬁan%g Ctm lau'og%t channg %mher 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 co&esponding ink supply chambers 104,
105, 106. A plug 121 is provided for sealing the refill holes.

Tuming now to Fig. 14, there is illustrated a close up perspective view, partly in section through the 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 s.urface of the printhead 102. The guide walls are further mechanically
supported and regular spaces by a biock portions eg. 126 which are placed at regular intervals along the length of the
printhead supply umt 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 piastic injection mouid and the mould

pieces eg. 10, 11 (Fig. I) snap together around the sponge pieces 107, 109. Subsequently, a syringe type device can
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have been increased froma drawn | ength of 0.18 mcron to a drawn | ength of

0.36 mcron. This is to inprove the SUBSTITUTE SHEET (Rule 26) (RO AU 21
Sept enber yiPhssHO 99/ 04551 PCT/ AU98/ 00549 f -74 transjistor matching by
maki ng the variations in gate length represent a smaller PrEpEYI%H of the
total gate length. The extra gate Ieng}h and the L' shaped packi ng, mean
that the transistors use nore area than the mnimum for the technol ogy.
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pr ocesstbs @ior i fullvieativowps.ar e al ways accessed in sequence, the row sel ect
logic c regi ster. An auto exposure system 208
adj ustSﬁ{gﬁéfpﬁé#%!’yg%s%gfoﬁlgw%é\{%on#}e ADC 205 in response to the nmaxi num
intensity sensed during the preV| ous frame period. Data fromthe green

pi xel s is passed t Wrgiigdg = drgrtat—peak—gtector. The peak value of the
i mage frame periodlbefore capture (the refference frame) is provided to a
digital to anal ogug l%eﬂswlt'wem@) whi chh generates the global reference
vol tage for the coliUEe Prodesigrs PEAR Uet@Cctor is reset at the beginning
of the reference fi IXi mum val ues of the three RGB
col or conponents ar &2%F €por CYMy dEEd for qol or correction. The second

| argest section of [hfe &hdofiol &cdaapsuned by a DRAM 210 used to hold the

i mge. To store theWm&m romthe sensor wthout
conpressi on, 1.5 MpyPEEIH?P BIFPRRB) ¢quired. This equals 12 Mits, or

slightly | ess than|%%uaiABC?5 Tt i The DRAM t echnol ogy assuned is of
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cell, the area takgn By tHe nenory array ils 3.11 mm . Wen row decoders,

col umm . sensors, r¢dumbiantiRAMIND ot her fa¢tors are taken into account, the

DRAM requi res arou WBS@#H?E—SHEET (Rule 26) (RO AU 21 Septenber
08 D0BA8°t 5 Thi s |DRAM 210 can be nostly elimnated

2006 WD 99/ 04551
i f anal og storage d)KZObhetequJge signal can}be accurately maintained in the
CMOS i magi ng array gt thetwo—seeends—required to print the photo.

However, digital sforage of the image is
Color ALU

Halftone matrix ROM
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preferable as it is maintained without degradation, is insensiti ve 1o or 2008

noi se, and all ows copies of the photo to be printed considerably later. A
DRAM addr ess generator 211 provides the wite and read addresses to the
DRAM 210. worgdeassmor mal  operation, the wite address is %ﬁhﬁh@@jg by the
order of the data read fromthe CMOS i mage sensor 201. This w |

typically be a sinple raster format. However, the data can be read fromthe.
sensor 201 in any o%—f—n&t—eh-l—n-g—\mt-t-e- addresses to the DRAM are
generated. The read SPE% from the DRAM 21D wil | normal Iy sinply match the
requi renents of a clobigiral hatfivexgpol at or and the print head. As the cyan,

magenta, and yel | ovmWn%—he&dq are necessarily offset by a few-
pi xels to all ow spage Tor nozzle actuatorsf the colors are not read from
the DRAM simultan fiGPU cdowever, there i plenty of tine to read all of
the data fromthe - i i -he printing process. This
capability is used fto elimnate the need flor FIFGs in the-print head

i nterface, thereby s‘aﬂﬁi‘ﬁﬂmﬂchl p area. Al ffhree RGB inmage conponents can be
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counters and a noderate anount of randomlogic. A color interpolator 214
converts the r f ee s into
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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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the contrast and brightness of the three col or corrponents. A col or | ook-up

table (CLUT) 212 is provided for each color conponent. 'These are three
separate 256 x 8 SRAMs, requiring a total of 6,144 bits. The CLUTs are
used as pHA?%8#53¢ he col or correction process. They are alRI/AURS®E54Por col or
speci al effects, such as stochastically selected "wild color" effects. A
col or space conversi on system of the e®lor ALU converts fromthe RG color

space Ofantidft® matTaigy Sekit0le vhrdtiont iA @atﬁkﬁé‘th&@k@d’m a‘:‘sﬁﬁﬂ‘cﬁpr&fombm the fo.taﬂéa@ lengt.N€
Si ITp| est Conﬁg x%rla ge[(]e le %th%n!i th? Lcs(%%d Fa@ugameatn thath.ﬁ usnsrsh)rs use THore ar mﬁ@é@e mltgxﬁihx%

_sinmpl e conversion-ass col"or °Sh

per f ect forife tedpelesyr Monpall, al!f@t'qﬂs Brhevqyldlbetfeqﬁlreldtf@rr@ta@ﬂar fatkingi Refyeblger¥s g’ hand
the i NkpeglyMswedhd: e BshsiQb:ler extrene is a tri-linear interpolation of a :
sanpl ed three di rrenS| onal arbitrary transformtable. This can effectively
mat ch any noHe [PIRAEZPEFh el orar &g fom agiehiize o hPBr SpRcYith Sigeofptiop of

syst em 1,303 0el, hyaraeChsimading atry mb;‘se,nanggﬂoﬂ)wmh@mﬁ,pﬁce conver si on when the
print enginei ectrop r However i nce the

non-1inearit erh grfs‘%ncgﬁlja%l?r "%Jé *A Qg ‘?Q e‘l’m“??éelq‘i}re% ﬂ§T°ImaJ°éwa§f npl er system
can be wused. ThACMé’Slfﬂblll'-‘éttormftOWﬁS)shquisilbt vnyh*yectxammpmmﬂmﬂelmcel lent results. This
requires ni NEakded 2 lre%ﬁre@-ﬁges§baﬁ b@-%hga!e@ Gsﬁng%&d ﬁa% e ARG ?dl)?ﬁ-ﬁ’{ies rlglshp WENEhL

since the contone Elxe rate is. low (less |xe
oper at | Wik RESFS ERIEEY T L7eR Fbcoptines Rk |P@F°"ma$fﬂ’h§d‘6@r threergrueioppprt Bipys a8dl thepad
adder al’{aEibal@:ed in a color ALU which is shared wth the col or conpensati on

functi on. di sed ot or

di t her usi ng arg%tL hh@ '{ang %gltp roEe Nz g‘&%%tzﬁgromgféleﬁm °§f§ cﬁéﬂ"Fst S%ESEWBT q%(g%@\/l 116
i's provimpbly tﬁﬁétﬁﬂ%ﬂ’@ﬁlﬂw‘gﬂa&lCtlfrvetrrcfe,fmf=¢ sampiefafid kpldethet signal Andliupgneey theofixkd pagérz aisef 32
X 32 isrpgdequate to ensure that the cell repeat cycle is 'not visible. The
three colors_- %gn genta and ﬁ Iow- are all dithered using the sane
cell, to ensUFBaFARMARCHEH SUVEries AP e dar each fous calumpsof the senspragay{ ThEsHnyhe

* nmuddyi delg-signfa dr heccaiing- :Ipﬁiﬁbﬂ!ﬁatnﬂd’ltyﬁé‘lADE’SUlA fowl sfask hbiemdAaDdE's dateSseci EORURE Bre dOt

tO adj io) ren e an t?‘ Rigr}/lmgrre co
aﬁg“%ng%&%\ﬂlk & gtrtdec?ln E)‘W?‘Ef a% & :f drﬁmdm uni 6 q‘ﬁa el d C%'WEQB f ee
coI or s . digigle Thd af5p elmmaﬁather*tﬂbsmtﬁ?@fem@dcai @fkdu@pfémeld Std’étltateemde&rede thkit v ocwiir t h

st ochasita ﬁng%nﬁgh Bﬂc@ueﬂ)@ih& R B AbXaiso M W foum:ttﬂﬂﬁf "4 WHikh @Qﬁﬁe 0L 2R LHUE B AN
as. error diffusion, it does ‘II)I‘O uce a nore accurate

i mage \?\‘/%;Jlt’ r@ rF
i mage fo fi ?Ké“l““ FEY YBEPS P CPlifefe Mot RASerFifg Bl Bt d sy drhgirmoy
di ff usidwrind bipastingf i ci al , and | ess controllable and accurate than 'unsharp

mask' filt er'l'hggohprﬁ\rsagf @92(14 allhﬁo&&éd%rlﬁm%wn{‘me %ﬁ?prgtle tapgultpq};[ of th SACHdJ t I On

(1, 600 dpi res excel en ‘usi ng

for med @oskePyRYtbYs- 4 GWD%FWW@Y fir goteregs, thFd?#ttS'élFlqufg M@ltp@ﬂlﬁmwmld:t tvytr<&4

di gi talm&m&lnﬁlbgmmg:xm]lt 217 usi ng a si npl e conpari son between the contone
i nformation from [BRAMS@%&) % contents of the dither matrix 216.
During the HAPPFt 8‘"‘%&"6 dte fefger “Fhé" S120ET BHAPBPPTES &% ity ACVSPEehRSGRATEY r om
t he 250Thifpeleasfwhich ef tralfblechf the baging anrayir@ndeed th nalbg S petpdssoBf At e rok bt ed

dor s AR SARAREL oot 2R B el BB BAIEE", (00 Vo 0 04551
PCT/ AU98/ 004Ut PXPostrresy§iamp20g adists lesr raferanse apfiagelch HIADCAE oo erxiGRy Cor e

219 to lﬁtbtﬁlt)tQ&Qed%ﬁr(@@‘le'pﬁﬂ&@ﬁ&n&p@ﬂmr@amfﬂéﬂ%éMplxels%%d%uuém:@geai( B&ector.
button Qt rol Lin d sol enoids, setti nH%cFed har dwar e, and

aut hent | c::'ifl NP H &e ﬂg? ﬁ?’“e p§‘f°§tb%nﬁ°ap‘i“ﬁem'ﬁf%"6°€§"s‘?“ﬁ‘§) Lo F"é‘d{ﬁ“?lé‘d”ﬁ?g“f’ he
CPU i s wpeeyer®Bdr shich gnahte thagide| refanence valtagaf forfile@Gl@B5 ODCsCTHE @Gk BRBiotiCretsSLthe  AS
bot neorefifnidefot inDEREhEab® Tt Moo} Thm BRI vl e AL AT GRIBR iy | |
bet ween Camera Versions 1's not I nportant: “as no external nrograne Are run.
A 2 Moi PiesEr RIBYTBTHr ogr am and data ROM 220 is incl uded on chip. Most of

this ROM spamesctdd &kdesd cdicads &@dﬂﬁ& @oninﬁ{ed B4 DRAG 296 RN §Sid A0 EhafD 'T‘lé Sork BE

speci aIt C The pro rements are mnor. The single nost
Compl ex* P& B OEmEs o e S UL BT E A WhreB Pt R PO T PTG TRe ROM
r equi r edbit, ossh@lgllyd;sithaaﬁ%msa 256 MpieDRBML The/DHAM @EhnolEdy@symed R bf HBYS6 BBt wherdtioh O
store 1yt Mi&@tion code. This provides higher security than
storaggmo%ﬁtnggas%;dﬁ@%ﬁcgﬁ on code in ROM as reverse engi neering can be
made essent it4ie § SPIEESE rd)l b aPHekerbath mememeray i 31 loonpheteby deoless @timby
third |seuet, rdﬁﬁﬁﬁlay afedlekA Tk tobsAR l;ﬂiaatxﬁo &&&%@&@&mmmﬁﬁr&%ﬁ&ﬁ' ng scanni ng
probe mcroscopes or electron beans. The authentication code is stored in
the chi p when nmanuf act ur ed SUBSTITEBS$HERPRAE 25 (RO/KIASh bits are required for
the authentication process: a bit which | ocks out reprogramm ng of the

aut hentication code, and a bit which indicates that the canmera has been
refilled by an authenticated refill station. The flash nenory can also be
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require crystal accuracy since no date functions, -are provided. To P 6

elimnate the cost of a crystal, an on chip osci I lator with a phase | ocked
| oop 124 is used. As the frequency of an on-chip oscillator is highly
variabl e fwomwekssp to chip, the frequency ratio of the ogghli@kRsed O the
PLL is digitally trimed during initial testing. The val ue J|rslugtored

Flash nenory 121. This allows the clock PLL to control the ink jet heater

pul se wi dth t urac A scrat chpad SRAMis a small static
RN 225 it ORI S S P milos SrReEO PR SHEABTSY mSHet he
16 bit GCrie Cl»tiizsfimtgjﬂgesayrﬁs tfade:cpuancereqﬂreprorpﬁht the@itb. HoweeerS digiel sdAAge dr o Deagsis t he .
data cor ractliyach A mabRed ik t face a rovi des
all of tlgre ti rrzl‘S r:g salngna sl rea%fa?ago %hﬁenﬁmeth]}onef%ﬁahﬂ}s%&f’ﬁegﬁhetphao R e%“" nal s
may var ycodesERMRY upon tenperature, the nurrber of dots printed

si mul t aneousl .5( ,DRRhleid:ﬂ}Esk Ehﬁler'f(&(ill Uﬁﬂrhdfbs thB QuriR fahd Yeadla@drdsses ANk B0V 8V UMY Of
the ink i.n th I i is a tabl e of external

ri
comneot | BRSPS R oo BT i Sl RO P T RY. This wil
Dat aBi t sfy@ealty bd mmwpeaa@e‘mnatsleqwewlr tidaittacah de redd ko ithg khsos 209 n’emy srdd@fif rﬁm.n@mnat
head 8 <NBH AM . . e
I ndepend@ﬁ%%ﬁtggh e si g%g gmﬂ% 9%3 &E:l\/ﬁ?@raf(r:ﬁal? tgrksm@lagloljwm nomlOlEY FRY 5'%% é%rl se
times foregema@geha ©Br B‘F"P"“B‘aﬁk‘ﬁhra%llﬂe‘[eeﬁ- Ay thegypro megemsd, prdevellogi rwﬁ of 8 e Beadare

i nt er | eawedsanglotiat byon fe@fprxtel\i\ﬁb DieR kacOfor BOEE biitors, [t Slofs ardhdt QUS shWhe B fpEr ent

print spee r..consuy radeoffs zl eSel ec Sel ects one of 32
banks of mf'fgé'gefn\é@ BEFVEi t%l 1 ?ih“goﬁa bimg de frag #! :i"\{o‘ﬁ thg datp> PR &#@Rﬁlf‘%f“@ydl‘fﬁs figagide t he
par al | el prinfiegrsdcess. Thie gipabilieris wied fo ctihpatelthé seed foORIFOIE th8 Ipiidt heall @rGpirBde hdeb) savik®t al

20 SUB T ‘C‘JIEEE C Th réa 0 L AC) € Cco 0 915‘.9 1/'e0u4ﬁ'§ 1S
PCT/ Aw%E%O%%?I 18- I?ﬁémi%‘g?eé‘@% eél ngl e t?ﬁn@?@t‘%‘%ﬁ%r@%&) ] Sh dsjfrr%ry

221 may %'@théﬂ“tsﬁa‘:%f‘tﬂ}"'é“ao PPgidnt tm%?LFPWéH‘iaie‘éaﬂﬂVW“é@dé Slﬁlﬁfﬁ '@eisrP&ﬁr ey
hi gher sefuksichy than storage of the authentication code in ROM as reverse

engi neering c e, made essent al The Flash nmenory is
conpl etel y co’S‘erQa“"B" /' %Ter“sdc’"laetj\}teerf“g)é%t‘ nF‘ageﬁ'ﬁVf ﬁ‘&“t feABrng pePuftin e I’J’F‘?d from
extract @SDWSE‘HnnI ng probe mcroscopes or electron beans. The

aut hent i cat i ofh.cRAS glarﬁrat%ntr%%go 1659{? B e }g’f&ﬁéammld&é&we%dm exam;lalfg?‘%}po

ot her Fl ash bits are required or e aut tication process

| ocks outMoPEHF BFATHY ﬁg*afbrﬂatlhé’f e FeprbadiEes 9 BAPRASH edso. izped framing effegthiwhire the

i ndi cat e@nttah &riagd i @edaadyEinage vafps, DAE Raldidbcopid &fcDiin AN bakthdRdAt ty GRhBelath S b kdua
station. Ihe flash nenory can also be used to store FPN correction data

for the 1maging array. Additionally, a phase |ocked Ioop rescaling
paranet er is Whilsithedddress spneipi Hé cha¥ erimplementiedigithtsibatartibi ooigiianity isiftteard imilicmo the

appropri el BarC i) ﬁ@@hlptaireg?equxr-grﬁ"%r &l Qfakess gErﬁﬂHpngnYall 399%&51&9&1}" cﬁq}fur{]seco&ﬁe)lssayl
accur acy %nce no ate funCt| ons are prOVI . To elimnate the cost (0]

cryst al , "YPEAM YR HACL S ator with a phase | ocked | oop 124 is used. As
t he frequencyA ofor anrmoinerchi me@ssalel mateﬁed paferrof 8|2\ e, brdBlu€ pikdl<QRrd REB Pixelst 10

hi th 10 1 to. t h digitally trj d
gulr |png i cﬁ:lx:{ls:;sa?mggM} {c}igegsl a%hagioclatfcﬁe 1s| eés Jg} glr\'lglr ] a::?artiy o gk}ﬁxh%%ﬁ)rc{/g{f?%ed aﬁ/q]l?ligl) me

al | ows t%?é"eEFaﬁék‘mPE’EentﬁéaScfm#tslri@ﬁlmﬁlhwmumnchbnsh@maédmpul se width with
sufficient aCﬁbUhWﬂlﬁs S&vidb %Q%ﬂ)emrlxﬁucﬁ-a@@!x maﬁ quwhﬁli@é%el%g%aw the:ﬁsia 46T

cell. The scrgé‘ rovided tenporary nenory

bytes i sTHE<YLA 3“9-‘\ g 'ﬁ‘f“geh@ﬁd‘”ﬁ"?ﬂ“é’l‘ f‘%’t‘i‘f’ef"%f?w‘ﬁ?ﬁt‘ssdlffeﬁe‘ fepat that efgherredoand y
for the tpucipibeshegen hiiheceps mal sdrpad |nneashﬂ&ﬁngadltsﬂ.as foe Gudigas al | of the
timng signals requyi t he These tim nal vary
dependi ng upon tglérrﬁ]{ ‘r?og ﬁycoqorfnh%‘)lapr?bﬁé“r" 5f]'“%?ro'flt§’pﬂ?t'i°h?r8‘gd g}" °z°ﬁé‘8ﬁ’§
print rre’ﬁiaerﬁﬁelawmtxiﬁeﬂoﬂlﬂfaﬁwcrﬂtstpblatloand the dye density of the |nk in the

print roll. The fabktoweddg thShedmiaRb&nRd WaXt KLY ons to the print
head interface: égﬁl on Functg?on Pléns Dat aB :um%gEJ r1ndependent seri al

data‘to the €ight § WERT Dagsrshamies prideh aﬁ@é“cF"E?"melpte@Teﬁfék whigh #c greieadly for ek
for the ipegent bhdgtllylshar@iohar Enigbhehsizde dsocapa nﬂﬂardeceaamo&mﬁérgmucs akdOfor § he

CMY act U;ﬁgfgs'srﬁnai ;@ll}thgqém]rggoaqqs t Ergrgegsm‘ré canrr)nli!xtc]?tﬁe mrl)str{a%gulafr s%rmngesargtper gn tﬁg maost accurate,

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

‘unsharp mask’ process.
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BankEnabl e[0-1] Al ows either sinultaneous or interleaved actuation of two

banks of 2 nozzles. This allows two different print speed/ power
consunption tradeoffs Nozzl eSel ect[0-4] Selects one of 32 banks of nozzles
for sinul Woh¥@éS1actuation 5 Parallel XferClock Loads the&qIaxasi0esdst r ansf er
register with the data fromthe shift registers | Total 20 The print head
utilized is conposed of eight identi ca1‘ﬁsegments each 1.25 cmlong. There
i S no connectlognialpeimeeedarpiige segnents on the print head chip. Any -
connecti ons rggu TAB hondi vvh| ch is
doubl e si ded T%Il %ﬁﬁ]\’/ﬁeﬁﬁn@ﬁﬁnéﬁ%& t‘11‘F?'r1§'"2(%1)ent| ca ang’fag‘rrer&'ntpgglrgc F s b S §

| i t hogr dYWixe! Bes perrgdias el @@hﬁpp@@tpﬁem@mreéégmmmwm dyanpdls rs_sszr@nommﬁlnmlss easi | y

into a skRpPeksdd lﬁ-de:wdéﬂS)ytaEiﬁ)giaQﬁLﬂtﬁﬁer a8 Wytedd RoefriSied: ROG a@lﬁ'lg) Q%Ee'&ow (10 cm x
0.3 m), the s tains a single segnent of print head

chi ps. The stAeiS’ Séggﬁl‘éﬁ ??m}"ges gfogt ‘éf °i'°"2“3m8‘??fa§°“la"% cQlgrspagg ronvergigr iigdhegme f our
conpl et engpiximitiplvetdaiswisdhes 1ppited Breve@UpitenofaiatamAak evithShBRingSHBS ddeFtbgomted
(Rul e 26}, RO a Ropeik SR RS 8005 R,00/ 04551 PCT/ AUDB/ 00549 never

driven at the sa time as the rmage sensor is used. This is to avoid
vol t age f| uctAralP| GmBenEHM Cﬁ‘é*ﬂ OfsﬂEFGPlsf A neviderympdniption) foralg dighejugadf int photoFThetvizer |,
the tr anﬁaﬁoﬁmfﬁo@gr@hk 9@@5&@:@,‘8@@%&%%&5 &mrt:t;?lﬁmrgﬁfar? QhiciRdept P@egtlléﬁulognah%]

standar JTAG % fsth ctllon G oup) Interface 228 is Inc

| CP for ecg'it'iasﬁ gﬁ%ﬁ%& AN PBEOM°APEr rogation by the refill station. Due
to the conpl exdolbylodfuptidhie (CLUTP212as perstfoyeadfcotoe&hipﬂﬁnttEﬁf&ﬁk@h@&ep&*’a@ 256 x 8
requi r edyp apds et NQBlr e Ja4(dRUI | I nd.functi onal

i sol ati on. ,&n&!ovgér head OI 108 A)-ﬂhg CLWSS“%&F%%??S Oggggﬁorlr%ao FGen PRS- Jﬁl%ﬁlaﬁ"g

ci rcui tr“§"dff‘6|‘°"lr|5l§°‘?laﬁ“(56ﬁvqhGfg‘fﬂeha-‘iﬁleﬁ“vF ped “with eolagiafede ad for the large arrays

the inmage S €RSBlbr sﬁd&dcdﬁhﬁmn Wf tHe%olmdc@Jvensmﬁ b ROB chifHe Eefo%gin{age sBls&Q, used
station. This is included to ensure that

for aut Qh rEMg ﬁ on r

the cantras afeghi ‘ifﬂ?eé’f“i't’fﬁ aswlfﬁﬁmatfaﬁ'q“fv bafPEplem ey ofjthe R GBy daig, ‘&wéﬁér‘?'il
const r ucimel cpefriién asmimestperdaat lintaniy of imttevsndphoag aﬂdl’[bﬁr&bﬂ ¢ specqua} tboﬂl)ﬂ-lel’cﬁifml fhittes of rom

OCCUr i ng.: Lign r tha

vi ce ve%&m%%gggﬁﬁelw%so%g%gﬁ%se&g%%rsngj %ﬁg{g e ?°la§?" ) asmn?leﬁrtﬁree "3??'8‘??

duri ng teFEray fRsTreT &get @3& <ap FReively metch Ty memlinearinsor ifigenceson Fitsercolgotpabe.pugit 2d

Spots ORystehe isl &RAPTdetiksat) €@ obBNBdal tddBr kREd kénvadidt WA &S phil SnfEW;sl DKeolos

i njected e|1:rr(1)thc()mt h% print head. Fig. 16 illustrates rear view of the next

step in {ﬁepcoﬁmrfructl on process whilst Fig. 17 illustrates a front canera

vi ew. Tur ni ndlowao drge f¢ gpn-lid@rity viadhatioreinb jeyouqit it ey smalr;rﬁruaplﬁyysﬁe:eﬁhpﬁeﬁe@ds

via fir S_,ﬁnp@%ﬁimhmﬂgcaﬁ Pr%vih%ceﬁédﬂ?éuﬂso"ﬁg%%ﬂﬁ@kﬁ%tﬁtg%les-maesm adaemons p V%cont?]ne éuxel

i nterconnected w t teries on
i nser t ed™OMAYen e M RNEANEPiX Pt DR 6‘?55 Hanolr Mpixel/sep) fﬁ'esme@mPSGW ﬁlhere ywizgFp adltipliecound

a pl ast iatd 6. Mk m&ﬁpheﬁﬂd ﬁﬂdm@@sﬁdﬁ@cdl& ADUQMicldfs‘E']a@& whiIR co!&tcglﬁﬁnsﬁﬂgfugénoﬁ he
print roll 83, d batteries firmy to the

n
Pk suppl y il o B¥biba 3 Pan]do b st op e SRy A o
i nt er compigene 9agTROMG I Fprgvided Yor wibring Kitherxell crefficibraafa diper cdligize @TIS 37 i hdequate to
I Nt er CORRNGE tHaORe Wit 50,85 raovi de
for electrical cont{}f)aﬁé)gms nbtg%%gﬁgﬁg&gwm c);ap%ageﬁ‘%w Lf > T gs. - ere%f@'"gt he
next st &5 51 thig YR SRFBEE Fortsifngs eldke ‘P‘Sd"tﬁh'@'slf‘}?ﬁ@!ﬂtsl DR’ Qf e ﬂv@b@v ahith gear
chai ns irsstls fibh Bleﬁllodeyeﬁ)fron’i bi 46 & aRjacentCdd® ShileSstill Wit Orhe dofat Rt Wsd ERERSs PrbO R
camera i.ew 1\16 m ugtrates. a bac i de ’VI ew and Fig. 19 also
i|lustrates e hiftae vl & pach & a’é &F°'Thai n conpri.sing gear wheels
22, 23 are uff'iwI fi'@teldlalﬁemng ughdi wdl-mgsetl et agpiaiell Hidiei wich solciaslie opiniidad tither xgﬁar waheel
23 engagitisntde n8eadiah ear chain 1 Si ng
gear vvh$el S g24 ZE% #%agﬁﬁgp% sginng nd JP'?S ﬁgp‘%ﬁﬁ T offereBte m? ngw“h
As best Sidriaseige i‘"ﬁgﬁh@w%m prél by grentifysion éslagificipitand injs mtr@bhimé powrate ﬂlg1
but t ons mealﬁahﬁsksmfefnﬁgqerfdhfledtul’hﬁe &ﬁl&&%brﬁalry\ﬁrﬂemlg% Bt gﬁﬁftlo @(ﬁld 49 Gb@apr}gesﬁg%p

fitted sondln ho 27. . Next, i ratedln Fig. 20,
t he asser‘fgfe (?ua {ya% 'Pusm Sﬁ%ﬁmfﬂ'g‘érr“fagﬂ bet Ween the prl nt roll 85 and

al um ni um cuDlgltqhgalmnaiele; :zta“onnamm digitahioNRohite EditR!7 Adng Mpwm@};sdnldcmnnag i on,
there i ggtohd I | | ractiv onent t he mer a
system Aso'n ng?%é%ﬁg\wi%ﬁ}sl&wgb Aﬁ%&ﬂ%@%@?}ﬁsgﬁﬁrem ggg@“rlné&ﬁg"’wﬁ'"ﬁr&?gsﬁ& _
board afféf'iRE pllifemage A@Bﬁ'"ré?qy frpm USE2SvdRi @hthe eapeired comtvec mseetthibe polonibhead plitRi Wi t h
the | magess ens intodd\keDE QERESI U abdePorad.os BRVRW.L S Supplied by two AA type
batteries 83, 84 and a paper drive stepper notor 16 is provided in addition
to a rotary guillotine notoSUEBMIITUTE SAEEDMuie@8) (ROJ@HENt 31 is provided for
snapping into a top portion of the chassis 12. The optical elenent 31

i ncludes portions defining an optical view finder 32, 33 which are slotted
into mating portions 35, 36 in view finder
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channel 37. Also provided in the optical element 31 is a | ensing sfsterﬁ%oégs

for magnification of the prints left nunber 1in addition to an optical pipe
el enent 39 for piping light fromthe LED 5 for external di spl ay Turni ng
next to Fwgposddssit he assenbled unit 90 is then inserted ipt Eg t outer
case 91 which includes button 4 for activation of print outs § | TUTE
SHEET (Rul e 26) (RO’AU) 21 Septenber 2006 WO 99/04551 PCT/ AU98/ 00549 - 20-
Turni ng now 1.0 I‘OVI d wi th a snap-on back
cover-93 whic I&n’c‘ioﬁp 13 aélel)éltbgtm’%mn%ﬁ'lclf E%V’ep%l At B t"Bst‘ie"?““’“A"Wﬁﬂﬂ'é’r“’“ﬁ abel
cont ai niuagas m@mgrthrdvmi%h sonacpihhaamwror ind isolgoidsnwmttingsipatwrijrdivaee, tuieuxhamicarpp @ refil ound .
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Ink Jet Printing A large number of new forms of ink jet printers have been

devel oped to facilitate alternative ink jet technologies for the preferred
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printer déV?2¥¥SS ncorporated as part of the present inveRET/4HIS/ME ralian
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puise times for each color.

BankEnable[0-1] Allows either simultaneous or interleaved actuation of two banks of

~J

nozzles. This allows two different print speed/power consumption
tradeoffs '

NozzleSelect[0-4] | Selects one of 32 banks of nozzles for simultaneous actuation 3

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

Total 20

The print head utilized is composed of eight identical segments, each 1.25 cm long. There is no 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 1o 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 % 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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into correspending mating hole 27.

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

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

* " An optical element 31 is provided for snapping into a top portion of the chassis 12. The optical element 31
includes portions defining an optical view finder 32, 33 which are slotted into mating portions 35, 36 in view finder
channel 37. Also provided in the optical element 31 is a lensing system 38 for magniﬁcation of the prints left number
in addition 1o an optical pipe element 39 for piping light from the LED 5 for external display.

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

button 4 for activation of printouts.
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15- Jul - Sxémple denéildig stylidMit Might be provided. Further, a panoramic mode can be provided so as to output the

well known panoramic format of images. Further, a postcard style output can be provided through the printing of

postcards including postage on the back of a print roll surface. Further, cliparts can be provided for special events
such as Halloween, Christmas etc. Further, kleidoscopic effects can be provided through address remappings and
wild colour effects can be provided through remapping of the colour lookup table. Many other forms of special event
cameras can be prbvided for example, camneras dedicated to the Olympics, movie tie-ins, advertising and other special
events.

The operational mode of the camera can be programmed so that upon the depressing of the take photo a first
image is sampled by the sensor array to determine irrelevant parameters. Next a second image is again captured
which is utilised for the output. ‘The captured image is then manipulated in accordance with any special requirements
before being initially output on the paper roll. The LED light is then activated for a predetermined time during which
the DRAM is refreshed so as to retain the image. If the print copy button is depressed during this predetermined time
interval, a further copy of the photo is output.  After the predetermined time interval where no use of the camera has
occurred, the onboard CPU shuts down all power to the camera system until such time as the take button is again

activated. in this way, substantial power savings can be realized.
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PO07945 15-Jul -97 A device (MEMS08) P07944 15-Jul -97 A device (M Od?
P07946 15-Jul -97 A device (MEMS10) P09393 23-Sep-97 A Device and Met hod
(MEMSI 1) PP0O875 12-Dec-97 A Device (MEMSI2) PP0894 12-Dec-97 A Device and
Met hod ( MsBbsiess;SUBSTI TUTE SHEET (Rule 26) (RO AU) 21 Sepis/ikgoift VO
99/ 04551 PCT/ AU98/ 00549 -27- IR Technol ogies Further, the present = - °
application may include the utilization,of a disposable canera system such
as those; qpﬁ;%hbed in the faollow ng Australian provisional patent
specific ffcor porated here by cross-reference: Australian Filing
Date Title Prévamimmbdr of Newrfvens of R0 89 brinte?- Hae bed delogetteg Rcilithie altetnaxive Metjod
and Appa ; . 12- - j-ce. . h 2)  PPO369
12+ Doc. o RUpg LG ety R, vl B B s DB B b R KR o
and AppaitatrereedaRe)of thppoggEnvenione AusygtianfrotisierelaPrt dobplisationyyeiBins tocthasy inNRBE)
PP0884 12hiblege YefintdRperichRab) @is Mefehedciad Apparatus (1 R10) PP0886
12-Dec-97 Image Creation Method and Apparatus (1 R12) PP0S71 12-Dec-97 A
Device and Met hod (1 R13) PP0876 12-Dec-97 An | nage Processing Method and
Apparatus (I R14) PP0877 12-Dec-97 A Device and Method (1 R16) PP0878
12-Dec-97 A Device and Method (IR 7) PP0879 12-Dec-97 A Device and Met hod
(1 R18) PP0883 12-Dec-97 A Device and Method (I R19) PP0880 12-Dec-97 A
Devi ce and Met hod (11220) PP0881 12-Dec-97 A Device and Met hod (11221)
Dot Card Technol ogi es Further, the present application may include the
utilization of a data distribution systemsuch as that described in the
followi ng Australian provisional patent specifications incorporated here by
cross-reference: Australian Filing Date Title Provisional Nunber PP2370
16- Mar-98 Data Processing Method and Apparatus (Dot(Ol) PP2371 16-Mar-98
Dat a Processi ng Met hod and Apparatus (Dot02) Artcam Technol ogi es Further,
the present application may include the utilization of canera and data
processi ng techni ques such as an Artcamtype device as described in the
foll owi ng Australian provisional patent specifications incorporated here by
cross-reference: SUBSTI TUTE SHEET (Rule 26) (RO AU) 21 Septenber 2006 WO
99/ 04551 PCT/ AU98/ 00549 jj -28 Australian Filing Date Title Provisional
Number :
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PO9395 9F Vet ot C{ Ye—ApPaat-us

SUBSTI '|'-P|‘Pglrsé prT‘lF"ﬂ??Z » 6| TREs Greatign Mejiod 2 4‘%%"[‘1’@ 6 WD 99/ 04551
PCTI AUSBP81B849 - 16ul8pg02 1impg: Geption)etivd ed @Psremes(ﬁﬂ?}g Met hod and Appar at us
(ARTA0) jPOBRBS04 hshuibug- 9 inlagigerib marashdibpiebitRgnand Apparat us {ART42)
PO8000 =97 Pro \ LIIU —amn trS \r\r\ll—ro} POI977
15- Jul - 780r§§+ a—p ]’@gé! Ag @E é}%ml’ 4 afid a‘HS?(H%tPAA\ PQ7934 154Jul - 97
Data PrjB0&%di ng NEVHSA andlmsﬁd%{?aa?wm(omwﬁmq A2P07990 15-Jul - 91 Data
Pr ocessjpogoiiet hod s-and7 AppgmagaSeali M@} and Apparatus (1123)

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

PO8041 15-Jul-97 Image Creation Method and Apparatus (1J25)

PO8004 15-Jul-97 image Creation Method and Apparatus ([J26)

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

POB043 15-Jul-97 Image Creation Method and Apparatus (1J28)

P0O8042 15-Jul-97 Image Creation Method and Apparatus (1J29)

PO8064 15-Jut-97 Image Creation Method and Apparatus (1130)

P0O%389 23-Sep-97 Image Creation Method and Apparatus (1J31)

P0O9391 23-Sep-97 Image Creation Method and Apparatus (1J32)

PPO838 12-Dec-97 Image Creation Method and Apparatus (1J33)

PP0891 12-Dec-97 Image Creation Method and Apparatus (1334)

PPO890 12-Dec-97 Image Creation Method and Apparatus (1335)

PPO873 12-Dec-97 Image Creation Method and Apparatus (1J36)

PP0993 12-Dec-97 Image Creation Method and Apparatus (1137)

PPO890 12-Dec-97 Image Creation Method and Apparatus (1138)

PP1398 16-Jan-98 An Image Creation Method and Apparatus (1J39)
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P08499 | I-Aug-97 Image Processing Met hod and Appar at us (ART47) P08502

11- Aug- 97 I mage Processi ng Met hod and Apparatus (ART48) P07981 15-Jul -97
Dat a Processi ng Met hod and Apparatus (ART50) P07986 15-Jul -97 Data
Processi ngvoMaiidagel and Apparatus (ARTS 1) P07983 15_JU|_9EC “ﬁé cessing
Met hod and Apparatus (ART52) P08026 15-Jul -97 | nage Processing hod “and
Apparatus (ART53) P08027 15-Jul -97 | nmge Processing Method and Apparatus-
( ART54) —P88628—t5—dut—O+rage—Rrocessing-Methad and Apparatus (ART56)
P09394 |B%5%ep. o2 HAGE Pr javiewesfueakpnMegied endchppppen(HeQs ( ART57) PP9396

23- Sep-|9_172523ata Reoessi ng %g&mdtiamﬂﬁ@ﬁﬂmabdﬂﬁus((ﬁﬂjw) P09397 23} Sep- 97

Data Prieegsis! Ng BRLRRA and;ARRalal {5l AR 2 e
Pr OCGSSE#&%S#VULIIL g—ApPpPE gS—AR] =Us ~Sep-97 Fh'ra Pr DCESSI Ng

Met hod Annargﬁﬂéﬂ(ARTf??9cﬁ@@ﬂ@ﬁ”@%”@éﬁjg*“@&ﬁé Processi ng Me} hod and
Appar at |[HB%ART623-7un989401 [[2BgSagpti® Melad and Rppeassilag Met hod and Appar at us
( ART63)ipp3p80402 |2 RmSP- 97 apeg@raaacmméamy&a;ﬂﬁg %20 Apparatus—{ART64)

P09403 '23=Sep—97Dat-a—Frocesstrg—ethod—and D405 -

23- Sep-97 Data Processing Method and Apparatus (ART66) PP0959 16-Dec-97 A
Dat a Pr bikdefManpfagieingod and Apparatus (ART68) PP1397 19-Jan-98 A Nbdia

Devi ce ( ARTER)heSURS bhetdell Gpitdi Tink 2006
99/ 04551 PCT/ AUSS/ 0(1)‘;549 Epo I nk ’Rggt'iﬁqré%‘ﬁg%| es “‘% §%‘E%“°a|‘“h“‘ Kl "Fhe
i nvent.i GHTUSE" S BhRTaY et WIptprigs- t felecreaphfeqauringfechnisus ste dewnibpd dltIECffelioe«mg

devi cesAcouiatprovib@nal gl sptdilaming linc@pahed Rérk by cRRPMk@iced NK j et printing
technologies are unlikely to be suitable. The nost significant problemwth
thermal inkjet is power consunption. This is approxinmately 100 tinmes that
required for high speed, and stens fromthe energy-inefficient neans 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 nust
be superheated in thermal inkjet applications. This |eads to an efficiency
of around 0.02% fromelectricity input to drop nonentum (and increased
surface area) out. The nost significant problemw th piezoelectric inkjet
is size and cost. Piezoelectric crystals have a very snall deflection at
reasonabl e drive voltages, and therefore require a |arge area for each
nozzle. Al so, each piezoelectric actuator must 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 mgjor

i npedi ment to the fabrication of pagewide print heads with 19,200 nozzl es.
I deal Iy, the inkjet technol ogies used neet the stringent requirenents of
in-canera digital color printing and other high quality, high speed, |ow
cost printing applications. To neet the requirenents of digital

phot ography, new inkjet technol ogi es have been created. The target
features include: |ow power (less than 10 Watts) high resolution capability
(1,600 dpi or nore) photographic quality output |ow manufacturing cost
smal | size (pagewi dth tinmes mninmmcross section) high speed (<2 seconds
per page). Al of these features can be net or exceeded by the inkjet
systens described below with differing levels of difficulty. 45 different

i nkj et technol ogi es have been devel oped by the Assignee to give a w de
range of choices for high volune manufacture. These technol ogies form part
of separate applications assigned to the present Assignee as set out in

t he tabl e bel ow.
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)+ MahodBf Martugcture of an Image Creation Apparatus (1IM29)

PO8046 15-3ul-97

A Method of Manufacture of an Image Creation Apparatus (I

IM30)

PO8503 11-Aug-97

A Method of Manufacture of an Image Creation Apparatus (I

IM30a)

PO9390 23-Sep-97

A Method of Manufacture of an Image Creation Apparatus (I

IM31)

PO9392  [23-Sep-97

A Method of Manufacture of an Image Creation Apparatus (I

TM32)

PP088% 12-Dec-97

A Method of Manufacture of an Image Creation Apparatus (1

IM35)

|pPogs7

12-Dec-97

A Method of Manufacture of an Image Creation Apparatus (1

IM36)

PP0832 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 (I

IM38)

PP1396 19-Jan-98

A Method of Manufacture of an Image Creation Apparatus (I

IM39)

PP25%1 25-Mar-98

A Method of Manufacture of an Image Creation Apparatus (1

IM41}
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1331 US 1J31 Bend Actuator Direct Ink Supply Ink Jet Printer 1J32US 1J32 A

H gh Young's Mbdul us Thernoel astic Ink Jet Printer 1J33US 1333 Thermally
actuated slotted chanmber wall .inkjet printer 1J34US 1334 Ink Jet Printer
havi ng a wbes48k1 act uator conprising an external coiled $pkjR@so5¥BSTI TUTE
SHEET (Rule 26) (RO AU) 21 Septenber 2006 WO 99/04551 PCT/AU98/00549 32

1 J35US 1335 Trough Container Ink Jet BPeinter 1J36US |J36 Dual Chanber

Si ngl e VMe+ti-cat—Astuatar—rk—d-et— IS Ad3/Dal—MNez2-e—Si-Rgle—Hgri zont a
Ful cr unjPRMRat off-Iphi8 J et Mefhoofianyfachie gham imapg sation Agraaps(M4P) 7 ont 4|

Act uat ofpprigolt  Je9-Jhd @O USAIMEBBd 4 Muntfgdn@e df@mnbhagodremdibroApparapp@ispadd| e i nk | et
printin PpSiaY | CClginls 085 ThMethod or NHheRle o afnfalOCEflod Abbarhdil llabIL €T TlaVINg a

1 A +
seri es therrpl—aetvat-or—aa F41—HS % F a6

US—-J41—-A-t+-hrerfe aetdatad ink jet .
or i nt or [PPHEF uli RE"0% Al AP o ey e [maes oo IPras Wlial - Badk- Cur | 1 ng

Ther moelrrssR c | Pldudest | |A4BH6d biMButhaesfte bhaRaCtaibn ByekuGiiM4ENg
Ther moelasTTCc TNK Jet  TJ44US TJ44 Surtace bend actuator vented Tnk supply
ink jet printer 1J45US 1J45 Coil Acutuated Magnetic Plate Ink Jet Printer
Tabl es .of Drop-on-Dermand I nkjets. El even inportant characteristics of the
fundanment al operation of individual inkjet nozzles have been identified."
These characteristics are |argely orthogonal, and so can be el ucidated as
an el even di nensional matrix. Mst of the eleven axes of this natrix

i nclude entries devel oped by the present assignee. The follow ng tables
formthe axes of an el even dinensional table of inkjet types. Actuator
mechani sm (18 types) Basic operation node (7 types) Auxiliary nmechanism (8
types) Actuator anplification or nodification nethod (17 types) = Actuator .
notion (19 types) Nozzle refill method (4 types) Method of restricting
back-flow through inlet (10 types) Nozzle clearing nmethod (9 types) Nozzle
pl ate construction (9 types) Drop ejection direction (5 types) Ink type
(7 types) The conplete el even dinensional table represented by these axes
contains 36.9 billion possible configurations of inkjet nozzle. Wile not
all of the possible conmbinations result in a viable inkjet technology, many
mllion configurations are viable. It is clearly inpractical to elucidate
-all of the possible configurations. Instead, certain inkjet types have
been investigated in detail. These are designated 1JO to 1145 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 | | axes.
-Most of the 1JOL to 1J45 exanples can be nade into inkjet print heads with
characteristics superior to any currently avail abl e i nkjet technol ogy.
Where 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
|JO to 1J45 series are also listed in the exanples colum. |In sone cases,
a SUBSTI TUTE SHEET (Rule 26) (RO AU) 21 Septenber 2006 WO 99/ 04551

PCT/ AU98/ 00549 -33- printer may be |isted nore than once in a table, where-
it shares characteristics with nore than one entry. Suitable applications

i nclude: Honme printers, Ofice network printers, Short run digital

printers, Comrerci al
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print systens, Fabric printers, Pocket printers, Internet WWVprinters,

Video printers, Medical imging, Wde format printers, Notebook PC
_printers, i nes, Industrial printing systens, Phot ocopi ers,
Phot ogr aptﬁ§§%ﬂﬁlrabs etc. The information associated wi t RCTAE98/00549

aforementioned | | dinmensional matrix aLe set out in the follow ng tables.
SUBSTI TUTE HEFT (Rule 26) (RO AU) 21. Septenber 2006 WO 99/04551
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Further, the present application may utilize advanced semiconductor microelectromechanical techniques in

coVvOo
<0 oo

— C

0

the construction of large arrays of ink jet printers. Suitable microelectromechanical techniques are described in the

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

Australian Filing Date Title
Provisional
Number
PO7943 15-Jul-97 A device (MEMS01)
PO8006 15-Jul-97 A device (MEMS02)
POS007 15-Jul-97 A device (MEMS03)
PO8008 15-Jul-97 A device (MEMS04)
POB0O10 15-Jul-97 A device (MEMS035)
POBO11 15-Jul-97 A device (MEMS06)
PO7947 15-jul-97 A device (MEMS07)
PO7945 15-jul-97 A device (MEMS08)
PO7944 15-Jul-97 A device (MEMS09)
PO7946 15-3ul-97 A device (MEMS10)
PO9393 23-Sep-97 A Device and Method (MEMS11)
PP0875 12-Dec-97 A Device (MEMSI12)
PPO894 12-Dec-97 . |A Device and Method (MEMS13)
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Australian Filing Date Title
Provisional
Number _ _

PP0895 12-Dec-97 An Image Creation Method and Apparatus (IRG1)

PPO870 12-Dec-97 A Device and Method (IR02)

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

PP0O887 12-Dec-97 Image Creation Method and Apparatus (IR05)

PPO8SS © |12-Dec-97 An Image Production System (IR06)

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

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

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

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

PP0O877 12-Dec-97 A Deviée and Method (IR16)

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

PP0879 - 112-Dec-97 A Device and Method (IR18)

PP0O833 12-Dec-97 A Device and Method (IR19)

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

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

DotCard Technologies

Further, the present application may include the utilization of a data distributioisys_;,tgm such as that

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

Australian Filing Date Titte
Provisional
Number _
PP2370 16-Mar-98 - {Data Processing Method and Apparatus {Dot01)
PP2371 16-Mar-98 Data Processing Method and Apparatus {Dot02)

Artcam Technologies

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

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

cross-reference:
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PO7993 15-Jul-97  |Image Processing Method and Apparatus (ART03)

POB8012 15-Jul-97 Image Processing Method and Apparatus (ART05)

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

PO8G14 15-Jul-97 °  {Media Device (ART07)

POB025 15-hul-97 Image Processing Method and Apparatus (ART08)

POB032 15-Jul-97 Image Processing Method and Apparatus (ART09)

PO7999 15-Jul-97 Image Processing Method and Apparatus (ART10)

PO7998 15-Jui-97 Image Processing Method and Apparatus (ART11)

PO8031 15-Jul-97 Image Processing Method and Apparatus (ART12)

PO8030 15-Jul-97 Media Device (ART13)

PO8498 11-Aug-97 Image Processing Method and Apparatus (ART14)

PO7997 15-Jul-97 Media Device (ART15)

PO7979 15-Jul-97 Media Device {ART16)

PO8015 15-Jul-97 Media Device (ART17)

PO7978 15-Jul-97 Media Device (ART18)

PO7982 15-Jui-97 Data Processing Method and Apparams (ART19)

PO7989 15-Jul-97 Data Processing Method and Apparatus (ART20)

PO8019 15-jul-97 Media Processing Method and Apparatus (ART21)

PO7980 15-Jul-97 Image Processing Method and Apparatus (ART22)

PC7942 15-Jul-97 Image Processing Method and Apparatus (ART23)

PO8018 15-Jul-97 Image Processing Method and Apparatus (ART24)

PO7933 15-Jul-97 Image Processing Method and Apparatus (ART25)

PO8016 15-Jul-97 Image Processing Method and Apparatus (ART26)
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PO7987 15-Jul-97 Data Processing Method and Apparatus (ART32)

PO8022 15-Jul-67 Image Processing Method and Apparams (ART33)

POB497 11-Aug-97 image Processing Method and Apparatus (ART30)

POR029 15-Jul-97 Sensor Creation Method and Apparatus (ART36)

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

PG8020 15-5ul-97 Data Processing Method and Apparatus (ART38)

POB023 F5-Jul-97 Data Processing Method and Apparatus (ART39)

P0O9395 23-Sep-97 Data Processing Method and Apparatus (ART4)
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PO7986 15-Jul-97 Data Processing Method and Apparatus (ARTS1)
PO7983 15-Jul-97 Data Processing Method and Apparatus (ARTS52)
PO8026 15-Jul-97 Image Processing Method and Apparatus (ART53)
PO8027 15-Jul-97 Image Processing Method and Apparatus (ART54)
PO8028 15-Jul-97 Image Processing Method and Apparatus (ARTS6) .
. P0O9394 23-Sep-97 Image Processing Method and Apparatus (ART37)
PO93%6 23-Sep-57 Data Processing Method and Apparatus (ART33)
P0O9397 23-Sep-97 Data Processing Method and Apparatus (ARTS9)
P0O9398 23-Sep-97 Data Processing Method and Apparatus (ART60)
P09399 23-Sep-97 Data Processing Method and Apparatus (ARTe1)
P0O9400 23-Sep-97 Data Pracessing Method and Apparatus (ART62)
P09401 23-Sep-97 Data Processing Method and Apparatus (ART63)
PO%402 23-5ep-97 Data Processing Method and Apparatus (ART64)
PO9403 23-Sep-97 Data Processing Method and Apparatus (ART65)
PG%405 23-Sep-97 Data Processing Method and Apparatus (ART66)
PP0O959 16-Dec-97 A Data Processing Method and Apparatus (ART68)
PP1397 19-Jan-938 A Media Device (ART69)
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momentum {(and increased surface area) out.

The most signiﬁcaﬁt problem with piezoelectric inkjet is size and cost. Piezoelectric crystals have a very
small deflection at reasonable drive voltagés, and therefore require a large area for each nozzie. Also, each
piezoelectric actuator must be connected to its drive circuit on a separate substrate. This is not a significant problem at
the current limit of around 300 nozzles per print head, but is a major impediment to the fabrication of pagewide print
heads with 19,200 nozzles.

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

low power (less than 10 Watts)

high resolution capability {1,600 dpi 6r more)

photographic quality output

low manufacturing cost

small size (pagewidth times minimum cross section)

high speed (< 2 seconds per page).

All of these features can be met or exceeded by the inkjet systems described below with differing levels of

- difficulty. 45 different inkjet technologies have been developed by the Assignee to give a wide range of choices for
high volume manufacture. These technologies form part of separate applications assigned to the present Assignee as
set out in the table below.,

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

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

Ink is supplied to the back of the print head by injection molded plastic ink channels. The molding requires
50 micron features, which can be created using a lithographically micromachined insert in a standard injection
molding tool. Ink flows through holes etched through the wafer to the nozzle chambers fabricated on the front surface
of the wafer. The print head is connected to the camera circuitry by tape automated bonding.

Cross-Referenced Applications

The following table is a guide to recently filed cross-referenced United States patent applications filed

concurrently herewith and discussed hereinafter with the reference being utilized in subsequent tables when referring
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a C ~ y[fmNSN =} 583 A" O N Panar Thermoelastic Bend Actuator Ink Jot

[0AUS | U0d Stacked Elecirostatic Tok Jof Printer

1J05U3 1365 Reverse Spring Lever Ink Jet Printer

Jo6uUS 1106 Paddle Type ink Jet Printer

Ho7uUs 1307 | Permanent Magnet Electromagnetic Ink Jet Printer

1JO8US HNES Planar Swing_Grill Electromagnetic Ink Jet Printer -

1J09US 1309 Pump Action Refili Ink Jet Printer

[J10Us 1F10 “Pulsed Magnetic Field Ink Jet Printer

o1us e Two Plate Reverse Firing Electromagnetic Ink Jet Printer

J12U8 1312 Linear Steppér Actuator Ink Jet Printer |

[J13US 3 Gear Driven Shutter Ink Jet Printer

114US 114 Tapered Magnetic Pole Electromagnetic Ink Jet Printer

1J15U8 1315 Linear Spring Electromagnetic Grill Ink Jet Printer

J16Us 1116 Lorenz Diaphragm Electromagnetic Ink Jet Printer

17US D1 PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet Printer

1803 018 Buckle Grip Oscillating Pressare Ink Jet Printer

H19US 119 Shutter Based Ink Jet Printer

[20Us 13120 Curiing Calyx Thermoelastic Ink Jet Printer

112108 121 Thermal Actuated Ink Jet Printer

I122US 122 Iris Motion Ink Jet Printer

1123US 1323 Direct Firing Thermal Bend Actuator Ink Jet Printer

1J24US 124 Conductive PTFE Ben Activator Vented Ink Jet Printer

[J25U8 1325 Magnetostrictive Ink Jet Printer

1J26US 1126 Shape Memory Alloy ink Jet Printer

1J27US 1327 Buckle Plate Ink Jet Printer

1128U8 1328 ‘ Thermal Elastic Rotary Impel]ér Ink Jet Printer

[J29US 1129 Thermoelastic Bend Acmator Ink Jet Printer

130U8 1130 Thermoelastic Bend Actuator Using PTFE and Corrugated Copper Ink Jet Printer

| H31US 1131 Bend Actuator Direct Ink Supply Ink Jet Printer ‘

1132U8 1332 A High Young's Modulus Thermoelastic Ink Jet Printer

[J33U8S 1333 Thermally actuated slotted chamber wall ink jet printer

13403 - | L34 Ink Jet Printer having a thermal actuator comprising an external coiled spring
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Tables of Drop-on-Demand Inkjets

Eleven 1mportant characteristics of the fundamental operation of individual mkjet nozzles have been
identified. These characteristics are largely onhogona] and s0 can be elucidated as an eleven dimensional matrix.
Most of the eleven axes of this matrix include entries developed by the present assignee.

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

Actuator mechanism {18 types)

Basic operation mode (7 types)

Augxiliary mechanism (8 types)

Actuator amplification or modification method (17 types)

Actuator motion (19 types)

Nozzle refill method (4 types)

Method of restricting back-flow through inlet (10 types)

Nozzle clearing method (9 types)

Nozzle plate construction (9 types)

- ' Dro;i ejéction direction (5 types)

Ink type (7 types)

The complete eleven dimensional table represented by these axes contains 36.9 billion possibie
configurations of inkjet nozzle. While not all of the possible combinations result in a viable inkjet technology, many
million configurations are viable. It is clearly impractical to elucidate all of the possible configurations. Instead,
certain inkjet types have been investigated in detail. These are designated [J01 to 1345 above.

Other inkjet configurations can readily be derived from these 45 examples by substituting alternative
conf igurations along one or more of the 11 axes. Most of the 1J0] to 1J45 examples can be made into inkjet print
heads with characteristics superior to any currently available inkjet technology.

Where there are prior art examples known to the inventor, ane or more of these examples are listed in the

examples column of the tables below. The 1J01 to 1J45 series are also listed in the examples column. In some cases, a
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SUBSTI TUTE SHEET (Rul e 26) (RO’AU) - 2d —Septenber 2006 WD 99/04551.

PCTI AU98/ 00549 60 reci ate erson skilled in the art
t hat numero W°V)%1IF°aﬁ?rfcgﬁgg\gﬁ%ffsiﬁ?ﬁ%%ﬁfhie8%@?‘8%”%&?" ions Jpleranodifeaiopamay Ws et

i nvent made tathe gksgwmvennontzhgrowpia die fpecficantbodineams mitsouvdepanig frord dyp spirlt brsgppé ofaim t he
Spi I t mggntﬁrpgpo?oa@{/ dést}ﬁaed 'ﬂ\é%énpg}nb%&mg{tsoﬂgl re%ﬁesﬁrt%ctl:glgtderyqﬁ all c@&&pto be
enbodi ments are herefore, to be consi dere Inall respects to

i | 1 ust fWEtTae agdt Bt est ri cti ve. SUBSTI TUTE SHEET (Rul e 26) (RC)’AU) 21
Sepg enber 2006 61 WE CLAIM 1. A recyclable, one-tinme use, print on
demand, digital camera conprising: an inmage sensor device for sensing an

i mage; a processing neans for processing said sensed i mage; a storage neans
for storing imges and prograns for utilisation by said processing neans;

a replaceabl e supply of print nedia stored internally to said canera; a
print head for printing said sensed image on said print nmedia, the print
head being fixedly j nmounted on a structure of the canera; and a solid
state control neans, fixed within the canera, to which said processing
nmeans is responsive to nodify predeterm ned characteristics of the inmage
SO as to create application-specific
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1
nodi fied i mages to be printed on said print nedia by said print heSgpemberzooe

depending on a state of the control neans, wherein the control neans
controls said print head to print only a predeterm ned nunber of i nages
onto said print nedia. I 2. Acamera as clained in claim1l wherein when
said control neans is in a first state, said processing neans causes the
print head to print application-specific nodified images selected from the
group of. digitally enhanced standar dsicol or inmages, sepia color inmages,

bl ack a i & i mges, black and white images with m nor col or additions,
mul ti -p%ﬁ‘—phot ograph i mages, sketch sinulated inages, bordered .
i mages, panoram c inages, inmages with addi tional clip arts, kaleidoscopic
ef fect ijmages e@ﬁ‘i‘a ol.Qr; i A canera.as clainmed in claim?2
further ICOITpI‘AILgI ng bge etng{gﬁggbﬁﬁfﬁgnd F%lncg 5P RTRYE ™8 nf ormation on its
surface whi cwnll@aﬂeﬁ@ﬁs?fd}?‘i'lﬂﬁéorc‘ﬁbnﬂﬂx@nmyw, of effect produced by said control
nmeans when $3iéteGRR s (BARS: hgsdldlseﬁgeld(?mg /st state. 4. A camera as
claimed in claiml vvherel n sal dl e sensotr’ device, said processing nmeans
and sai d contrsBragrBgs (o slering images @ndprograms f@ghiélsatwnegsaaimobessmgmuahs devi ce,
sai d device hei eabWsQﬂﬂ)ﬂcmﬁHQln?edﬁ)ﬁtor&ﬂgteﬁglmggﬁmhﬁr a programm ng

devi ce arrange nally of said canmera wth sai control nmeans bei ng
responsi ve t PH“%%W‘PW@W@W@P&WM‘@W the pri bealkeingifixedly 0 change
i ts st atmeunt2d olbephvenier thd Ofera; 8l 5. A recycl able, one-time use, print on
demand, digital mer a c r| S an_image sensjng nmeans for sensing an

i mge; a proceglé(f%geﬁ%‘ﬁ’i‘i %ﬁegé’@% they cary te whisk fprid pwgssing msarlsiiel st at e
cont r ol respausise tof modiky pwdéthmﬁneﬂ bier &R of ﬂh@fma@@ﬁbt &5 @ drtRhpPREAG-ipegof the

process cont r ol ans ect to a state of the
cont r ol Hr?r’glg%% dlzoﬁe@a |(£)(r’1[1 Sa‘fe 8@3’9@%‘8 pfl?ﬁtll’ﬁ frpending opreotdsefithry means

to provpmohmemﬁ)pl i cation-specific nodi f| ed image; a print head responsive

to the proceggibg ensed the print head
being fixedly nount eg %}lglg‘{n% rnhg lﬁ‘{l’lgp% hf%h OB%Iﬁ@?léap‘%&W‘%B%@é%fbl e
supply Blfagﬁ?qﬂﬁﬁsarﬁdmﬂhm@iw to which the nodified, sensed inmage is printed by
the print head to be output fromithe canera, V\/nerei n the control neans

controlg said print head to print only a predeterm ned nunber of inages
onto safd prifEmFads sleinsd inclemmewheres Whem saibebnirol mdaas mniba ifirst whiechidt he

proces Sprﬂgesﬂ@.rﬁlﬁanb Beﬁllsdd %%ﬁﬁt H%llcpt'b %Hﬁ%ﬁﬁc%%nﬁsp@&ﬁc 1{1551%'118%8.& &?ec%g e ol means

i ncl ude?1 n‘ipﬁé‘éq gssom ated wwth the mcroproce canmera as
cl ai med™f FO8P g {yﬁm%ﬁ ef pandaet crlonispagesy sspiacelor inapasdiask and whits lmygea user of
the Calﬁtmkaand&whu% eRPRthagin! ajleedidiiang it BsdoR &)%lbﬁ- Bont 146 0B TRy, devi ce
is a pr&lguatf mr:-\Pa gl)éd .device which js accesse re-p o ramm ng upon
~recycling o g%sa Jsred gmages, panopamic, Jimages; gages ity a‘M‘ﬁOBail ﬁhmmt@;h t he
appl i cakaimﬂmstsqpe(mffbtttdmagaspahdfcbledmbdfﬁgamages. selected fromthe group conprising
digitally enhanced standard col or inmages, sepia color inmges, black and
white i mages, black and white inmages with m nor col or additions,
mul ti - passpok tcamgrh @t olgimgplin clring @ Surtsk ebwpristigrlcdi-Rylel jAakeCRvide R 6l ed

i rages, addi.ti.onal . clip arts, kal ei doscope
of ooy AR b WIRASRicn TRASRMIF e JB S Ll Roauied i sl o etis or i hed

event s.when said control means is in said first state.

4. A camera as claimed in claim 1 wherein said image sensor device, said processing means
and said control means are created on a single integrated circuit device, said device being
programmable by, and connectable to, a programming device arranged externally of said camera

with said control means being responsive to a command from said programming device to cause it
to change its state.
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5. A recyclable, one-time use, print on demand, digital camera comprising:

an image sensing means for sensing an image;

a processing means for processing said sensed image;

a solid state control means, fixed within the camera, for controlling operation of the
processing means, the control means causing, subject to a state of the control means, modification
of said sensed image by the processing means to provide an application-specific modified image;

a print head responsive to the processing means for printing said sensed image, the print
head being fixedly mounted on a structure of the camera; and

a replaceable supply of print media on to which the modified, sensed image is printed by
the print head to be output from the camera,

wherein the control means controls said print head to print only a predetermined number of

images onto said print media.

6. A camera as claimed in claim 5 in which the processing means includes a mictoprocessor

and in which the control means includes a memory device associated with the microprocessor.

7. A camera as claimed in claim 6 in which the memory device is inaccessible by a user of the
camera.
8. A camera as claimed in claim 6 in which the memory device is a programmabie memory

device which is accessed for re-programming upon recycling of the camera,

9. A camera as claimed in claim 5 in which the application-specific, modified image is
selected from the group comprising digitally enhanced standard color images, sepia color images,
black and white images, black and white images with minor color additions, multi-passport
photograph images, sketch simulated images, bordered images, panoramic images, images with
additional clip arts, kaleidoscope effect images, color modified images, and images related to

predetermined events.




