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Further, the creation of stereoscopic views, with a first image being presented to the left eye and second
image being presented to the right eye, thereby creating an illusion of a three dimensional surface is well known.
However, previous systems have required complex preparation and high fidelity images have generally not been
possible. Further, the general choice of images has been limited with the images normally only being specially
prepared images.

There is a general need for being able to produce high fidelity stereoscopic images on demand and in
particular for producing images by means of a portable camera device wherein the stereoscopic image can be
taken at will.

Further, it would be highly convenient if such a camera picture image production system was able to create
automatic customised postcards which, on a first surface contained the image captured by the camera device and, on
a second surface, contains pre-paid postage marks and address details.

Recently, it has become more and more popular in respect of photographic reproduction techniques to

produce longer and longer "panoramic” views of a image. These images can be produced on photographic paper or
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slot in the wall of the unit, the slot being adapted for the insertion of the print head. The unit can be constructed from
two plastic injection moulded portions welded together.
The long columnar chambers can be filled with a sponge like material to aid usage. Preferably, the print head

outputs at least three separate colors for the provision of full color output images
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SUBSTI TUTE SHEET (Rul e 26) (RO AU) WO 99/ 04551 PCT/ AU98/ 00549 -4The unit
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image into corresponding bi-level pixel elements for printing out by the print head. The halftoning unit can implement
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a dither operation and includes a halftone matrix ROM utilized by the halftoning unit in performing the halftoning
operation.

In accordance with a further aspect of the present invention, there is provided a system for authentication of the
refill of a camera system having an internal ink supply and print media for the printing out of images sensed by the
camera system, the system comprising: refill means for providing a supply of the ink and print media to the camera
system; communication connection means within the camera system adapted to interconnect with a corresponding
commuaication connection means within the refill station; a camera system interrogation means stored internally to
the camera system and adapted to utilize the communication connection means to interrogate the refill station so as to
determine the authenticity there of.

The camera system interrogation means can be created on a silicon chip integrated circuit stored within the
camera system, with the camera system interrogation means being created on the same silicon chip as an image sensor
for sensing images by the camera system. The comtmunication connection means can a JTAG interface of the chip.
Preferably, the camera system interrogation means includes a sensitive memory value store such as a flash memory

store fabricated with a conductive metal plane covering the sensitive memory value store.
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refill of a canera system having an internal ink supply and print media for
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Preferably, each of the drive motors includes a gear chain mechanism for driving corresponding mechanisms
in a geared manner. The first drive motor can comprise a stepper motor which is preferably operated in a mutually
exclusive manner with the print head.

Further, each of the drive motors can be driven in a forward and reverse manner during normal operation of
the camera system

In accordance with a further aspect of the present invention, there is provided a camera system comprising:
an image sensor device for sensing an image; a processing means for processing the sensed image; a print media

supply means provided for the storage of a roll of print media for the printing of images; a page width print head
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Fig. 2 illustrates a back side perspective view, partly exploded, of the preferred embodiment;

:

Fig. 3 is a side perspective view of the chassis of the preferred embodiment;

Fig. 4 is a side perspective view of the chassis illustrating the insertion of the electric motors;

Fig. 5 is an exploded perspective of the ink supply mechanism of the preferred embodiment;

Fig. 6 is a side perspective of the assembled form of the ink supply mechanism of the preferred embodiment;

Fig. 7 is a front perspective view of the assembled form of the ink supply mechanism of the preferred
embodiment;

Fig. 8 is an exploded perspective of the platten unit of the preferred embodiment;

Fig. 9 is a side perspective view of the assembled form of the platten unit;

Fig. 10 is also a perspective view of the assembled form of the platten unit;

Q

Fig. 11 is an exploded perspective unit of the printhead recapping mechanism of the preferred embodiment;

Q

Fig. 12 is a close up exploded perspective of the recapping mechanism of the preferred embodiment;
Fig. 13 1s an exploded perspective of the ink supply cartridge of the preferred embodiment;
Fig. 14 is a close up perspectivg, partly.in section.of the internal pprtions of the ink supply cartridge in an

assembled form;
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Fig. 22 illustrates the process of assenbling the preferred enbodi nent; and

Fig. 23 is a perspective view further illustrating the assenbly process of
the prefgy odi nent. Description of Preferred and Otplﬁr hments
Turning i n| tl aﬁfi;) sinmultaneously to Fig. 1, and Fig. 2 ther/eMEgBﬁ;?ust'rat ed

perspective views of an assenbl ed cangya constructed in accordance with the
preferred enbodinent with Fig. 1 show ng a front side perspective view and
Fig. 2 showf$g & asshepaiblpgk ‘ﬁ"éfa@pﬁ’é{i’ie fere of FeRNaYerref dhedmppe FaRture A prpesyyiBg chip Yaper
or pl aweipfefefred embpdandeet 2 which can include sinplified instructions 3 for
the operati f the ner.a m.1 includes a first
"take" butt g'ﬁ gls\ﬂﬁf”%’f?ge%ng éa'?ée/@}sse %JT e a-gg%blg?rocess Of&%égfemd%bog@gnqt ured i mage
i s output v IGiltupates @flf%texﬁodtfdﬂpefsnﬁct“ﬁé!cw eﬁm/assemblx Prece$snﬁg@rd¢md @@o@mm ned

t hrough depmsl%mmgmas asse&gagemweato%e £QRYiy p\QH:Esto@me zrem#ydlmﬁxtodﬁq@mLED light 5
is illum nated The canera system al so Rgow usual - view finder 8 in

addition tof% wqaﬁh@@eeﬁiﬁfﬁﬂ“’é’}el‘”é’ﬁ@? "y V@T"?Pﬁﬁ"é‘ °ﬂ’ﬁfé“e€&‘ﬂ§’f“§‘e'§yst em 1

provi des f OFigaRosdapadi@ctide viewietratiog thoiddeftiit of e iphatted wiglf it ®E eré'Ifeﬁ Bnobigiezamer a

IS%Z;[ g;n.t é tcﬁg n%:stra ey gl%tl (gonnecfbbnlg}:t'he éle%tglca? poneqs %ﬁ':[ gre erred emb lOnE IP]Z B:Z)IO\I’/lIt dg? to
purchase is Fas@uih@dﬂct e MQCC%Q@FSGEBN@WM Pr¢f€rredﬁffmdlmtun¢1 of used canmera systens
for recyclipg. zaTwp@,ls;;zgw@@w fufhefiliGhratidg thd Q@ma@%&‘s&loyth@%reftrn@emm,ﬁ systemis
based around an |nterna c assi s 12 whi can be a plastic injection nol ded
part. ' giPre nd Other Bmbpdimans - 28) 29 utilized for decurling are snap
fitted into marng Q&ﬁwmt@e(fuﬂ?.mlémﬂﬁ&ﬁgglth&@ls nra&rmed\ﬁersﬁmmadwmoﬂ%]gssembledt he

chassis 12 in t.ua d rongs e

whi ch i8"gHE °|3&'3§*%f'? e °r "Céf Ws“gr | rsegH?d °"+7 ede i tlo‘gg.s}:e (l)r&s ga ﬁi'g S'der’?'fhpecﬁwéé’fer ic
not or s aiFis. PAheans ddeckeie perobdivestiean (Tay dme i linclufire a paveror pladic Blai jarget 3fwhigh stnepper
not or { ?(oﬂﬁe Wlﬁéﬂﬁsltrh@&ls d1dr mg%gtl(ﬁ @f‘j(hcp&ﬁ\&rh Q/Elenl? Tig Canded rsys&l{nl l\{ﬂcmges qfire tk@s of

gear we first set of gear wells 1s provided for control paper
cutter mwavwce i daRfgssed ORI HEN image- T@Cfﬂfwl geE SYPUCHERLPE IR fﬁfﬁhemopwp

MOV eNethe imdgdlcih Hagbtﬂﬁ:)&&hrdu@h &epigsing Dsetond 7prmt51h>6;l$ye bitn |7 Lvhluednmbe@htarh illdinagtlppl y
mechani m 40 ut{ Wp th ai:wmégmg ? a& . strat esta ck

expl oded® FEFEFEET v"epr?/l aw B T e°s a Dolmc§< : AP Bw and
Fig. 7 illudbeames ssaterhrlomldea@semﬂwumbemf ou?ﬁhfe)rmtm#fteswlmblﬂy caecspaensineesd | s
based g ﬁlg& apﬂprlnwfeﬂ%,*mmrmom stp';avﬁgoem ﬂa&camh&rmmsa Of hdisy mng;tﬂefuho[yéheﬂ.ggt a
print hea ani sm printing o pi ctures on he I nk supply
cart i dofbe et of perehaggdsassymed;tgjlee °Bﬂ“UPﬂal"fPU'Fﬁ’§t“F Plsed gamss S&‘ﬁ’mis §°ff9?Y6\5‘18ded as a shear

snip to assnsimng Hoxﬁiétﬂgl I}@xelaﬁﬁwsoffhé QdifeRd sPRRAAE bagaala}oundAn chiertal dnaﬁmmmﬂél i's
provi debd er o ism 44

i s snap*fi p(t?"ts‘é’dmfcﬂ? ﬁegzg o’? P%‘"%BPP&T ‘H'bCh ﬁ%{mhg 286‘%‘?%??’ 9&5“’@‘}% s S"?poptﬁg " eel y
r ot at abiomspo&smgﬁmmmolesmg B6.37. 6, the print head includes a flexible PCB strip

47 whi ch i NLATLARNE Pl Sa, We bildsshs N8 ilkhulied b st nﬁ.ﬂguypcrpg&éod&&gi Q1€ P hfoQhnicfis the
print head. The interconnection_between the CB strip and an i ma e

sensor RECIIIPIRsCrItRf¢ICE TPIETI, 1Be THFcleIcapRiorI ot Urfat ‘@d“‘l‘:‘!‘(‘)‘fﬁéﬁ"‘i’i’f}’ Yith Aot (5 ps S
\1/\0 gg/ o@%‘gﬁwﬁd&?ﬁ AERMPE hnd @cludieRGggad Wld popdh 9 RefoSEIRRE 1 3ekids bEgeatvalisl A fitstls&@ o2~

gear wells is provupg ?or contré‘[lgng a paper cutter mechanism and a second set is provided for controlling print roll

movement.

Tuming next to Figs. 5 to 7, there is illustrated an ink supply mechanism 40 utilized in the camera system.
Fig. S illustrates a back exploded perspective view, Fig. 6 illustrates a back assembled view and Fig. 7 illustrates a
front assembled view. The ink supply mechanism 40 is based around an ink supply cartridge 42 which contains
printer ink and a print head mechanism for printing out pictures on demand. The ink supply cartridge 42 includes a
side aluminium strip 43 which is provided as a shear strip to assist in cutting images from a paper roll.

A dial mechanism 44 is provided for indicating the number of “prints left”. The dial mechanism 44 is snap
fitted through a corresponding mating portion 46 so as to be freely rotatable.

As shown in Fig. 6, the print head includes a flexible PCB strip 47 which interconnects with the print head
and provides for control of the print head. The interconnection between the Flex PCB strip and an image sensor and

print head chip can be via Tape Automated Bonding (TAB) Strips 51, 58. A moulded aspherical lens and aperture
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-10shtm 50 (Fig. 5) ~s also provided for imaging an image onto the surface
of the imge sensor chip normally |ocated within cavity 53 and a |ight box
nodul e or, is provided for snap fitting over the oas to
provi de f‘%‘? pgog%r light control. A series of decoupling caffg S@Qr‘é eg. 34
can al so be provided. Further a plug 45 (Fig. 7) is provided for

re-plug ink holes after refillin N series of gui de prongs e 55- 57
are fur grre?" {Sieovi 'ty pf%rdecbfﬂ'i igPgitg 40 fimaEe P hp PusfagseRihe fapgseaser °h‘Ph‘é“‘ia'|?rkl°"§Ei?9pl y
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whi ch i ﬁqeﬁ&%ﬁ’eﬁc'sts&ﬁ% to one side of a platten base 62. Attached to a second
si de of rT&Satten base 62 is a cutti ng mechani sm 63 which traverses the
pl atten by rigk yprhy mpchEnispAAOBIGRGGWID & Blptshat WiichegidesTint Hediasunges ariatheathy
nmeans Ofoc£QGH etinWdsd! m&Ranidh KGE) 8 sibwdnefpldded i@ coftHe pfat’ﬂ:ﬁ urﬂt| @I»&hﬂﬂFi@s@ and M@show

screwed thread en bl ock 67 ch includes. a ng wheel 68
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cutting rrecalsm63| into the atten e 62 by neans.
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current suﬂfd@e&@iehnk?%plyﬁhtfw ation results indicate that the keeper current
can be significantl Y. e actuation current. Subsequently,
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preferred enbodi nent provi des . for | e and 1 nexpensi ve neans

r e- cappi g B¢ aﬁ?l"h?‘h@éﬂ’pt‘hl" s $e SEFF‘inﬁ“%thF Girepyfis ’H“%’c?lﬁé‘h‘b‘ipﬂ‘gf §7p§8 BE‘V‘l thee
havi ng earh 0819 thaedd etustGrtidr 8ol if a@aimtestirplighii® the pntheadpikabplylcatidgrbodi nent utilises
m ni ma( power in that currents are only required whilst the device is
operational and additional |y, SOR$SEITHTIE SHEER¢REe0) RYAdnt is required whil st
the printhead is printing. Turning next to Fig. I3 and 14, Fig. 13
illustrates an expl oded perspective of the ink supply cartridge 42 whil st
Fig. 14 illustrates a close up secti onal vr ew of a bottom of the |nk supply

.



The I mage Capture and Processing Chip 48 provides nost of the electronic
functionality of the camera with the exception of the print head chip. The

chip 48 hly integrated system It conbines CMOS i ng,

anal og ty%l?gé FQ conversion, digital image processing, 5@%@?@&?

and m scel | aneous contr ol functlons [ n a single chip. The chip is estl mat ed
to be around 32 mm2 using a | eading edge 0.18 m cron CMOS/ DRAM APS process.
The chip si¥%e&ndpéren BatthePiirretenbadiehBiardes fafp simpikp laexeensive peans gf rejcapping a

dom nabm&ekbym@ugﬁmnaﬁﬁdn\bea Rles&lll yPEMSoé haring ayongGeJ;sangarar ﬁaﬁral Nﬂger ithe préféeb €d as
t he sensor,. tehseS ap roach he di ffra tion

| ogi ¢ ergbo ml al Howe n hﬁ%& ts ar ag yre%ﬁ O(lgwhéllsttthe devnce is opc'&m Vnal ayd %Jldrgqu%ﬁyarmunt
of fl asky arriewbqreyerelmemtlsrlelmrqd@'hﬂsmbﬁIamih¢aélsmelnmy is al so pref erably included

for protect kmnga&% B BEHEIS ?1geﬂg|ld§§a@§ Iamgcploé‘édtp%% alvk ¥ethe/ink &Bﬁb LaQPdg@aﬁl
readily be divid into two chips: one for | magi ng ay, t he

ot her hilst Figd4 r"léff‘éie’h‘? FlR5e v egtianat Yigy of prhattogipf the dgk St'wiy5°amee ‘eﬁn “Ef @eth‘ml P'B‘H“
shoul dppat Tlﬂ%emﬁ b@En_yfcare;a@tmys &ikeﬁfaenﬂrhtpagdwrh ;srheheaal1ngbv|acrcd”¢hlpnsll:s@longasﬁth§rfw
extracst 0 cKa n a SSO cance
duced e IR AT S o e B L RO E By BPP P TT - FAbPTESel BHIGPRRE The
1CP pr édr eubsdghept gaoriinaiarpsmitrh elediro Iniedmmgsyitumcihedorm of chrt tagthe manyFshffmgtafpmxel
I mage | ook I Soci Qger, e

g€ SRRZMos e@g@mgmﬁe%ﬁ[p ook 9&%&& ¢ rm&@oﬁ@aﬁeﬁw?&u@ cgf)lﬁ& &(ﬂa? Akg@g\ e

sensor row ers Anal ogue to Conver si on
eXPOS UPENRDSYRHT te50uH Pemmammmsma&%%n@éﬁéﬁﬂdme Crsarop Mefhpg a8 ﬁeqaetua)w%)
Convol ViRh cdatlriitly Abrbvitiad High@nGitaBRat Of c6urk MbnS JBe Tthk[dd kEhnSIbERE, Tas (rdtb 1o datliREY AU)
cor o PPURRANToROH e L T e P S PAPEFT Gt PP S e Aoy )
Mot or  dariridge 42 beimsths tuppisof (i) to Chedeskof Bildur channels etched through the back surface of the printhead
102. In the description of the preferred embodiment, it is assumed that a three colour printing process is to be utilised
s0 as to provide full colour picture output. Hence, the print supply unit 42 includes three ink supply reservoirs being a
cyan reservoir 104, a magenta reservoir 105 and a yellow reservoir 106. Each of these reservoirs is required to store
ink and includes a corresponding sponge type material 107 - 109 which assists in stabilising ink within the
corresponding ink channel and therefore preventing the ink from sloshing back and forth when the printhead is
utilised in a handheld camera system. The reservoirs 104, 105, 106 are formed through the mating of first exterior
plastic piece 110 mating with a second base piece) 111.

At a first end of the base piece 11 includes a series of air inlet 113 -~ 115. The air inlet leads to a
corresponding winding channel which is hydrophobically treated so as to act as an ink repellent and therefore repel
any ink that may flow along the air inlet channel. The air inlet channel further takes a convoluted path further
assisting in resisting any ink flow out of the chambers 104 - 106. An adhesive tape portion 117 is provided for sealing
the channels within end portion 118.

At the top end, there is included a series of refill holes for refilling corresponding ink supply chambers 104,
105, 106. A plug 121 is provided for sealing the refill holes,

Turning now to Fig. 14, there is iliustrated a close up perspective view, partly in section through the ink
supply cartridge 42 of Fig. 13 when formed as a unit. The ink supply cartridge includes the three colour ink reservoirs
104, 105, 106 which supply ink to different portions of the back surface of printhead 102 which includes a series of
apertures 128 defined therein for carriage of the ink to the front surface.

The ink supply unit includes two guide walls 124, 125 which separate the various ink chambers and are
tapered into an end portion abutting the surface of the printhead 102. The guide walls are further mechanically
supported and regular spaces by a block portions eg. 126 which are placed at regular intervals along the length of the
printhead supply unit. The block portions 126 leaving space at portions close to the back of printhead 102 for the
flow of ink around the back surface thereof.

The printhead supply unit is preferably formed from a multi-part plastic injection mould and the mould

pieces eg. 10, 11 (Fig. 1) snap together around the sponge pieces 107, 109. Subsequently, a syringe type device can
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JTAG test interface Test circuits Busses Bond pads PCT/ AU98/ 00549 The CPU,
DRAM | mage sensor, ROM Flash nenory, Parallel interface, JTAG interface
and ADC G0 Q@ gpndor supplied cores. The 1CP is mtendeci,(rr_[g 0&9 1.5V to
m nim ze power consunption and al |l ow conveni ent operation vvo AA type
battery cells. Fig. 15 illustrates a l.ayout of the ICP 48. The ICP 48 is
dom nated by the |ma|(]:1| ng array 201 V\/m ch consunes around 80% of the chip
area. Phseredipy e gk il hgjes pad the igkpservoirs fifledyath ik gith e e fiewing aueqf g Pyers Wi h a
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El ectron Devi ces and Fal’tl cul ar, qes 1689 to 19b8. Further,

speci fic i npieRgRe Figrl b 1 S0pWn 49 ckepiple uPgel Bsles (rppiandireeens Ehip (ICP)
applicagion is disclosed in Wng et. al, "CMOS Actl ve Pi xel |nage Sensors
Fabric ClV@ Technol ogy", | EDM 1996, page 915 The
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packing density slightly) increasing pixel size. However, the advantage in

avoi di tgEt¥ediffraction limt is greater than the small decrease in

packi ng densilttryativélis éhe IGPaaseasithotreslivided ipto ineo/bips ografbrehd @MIQR imagidyiachy, snd teothger
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transistors. The t )Faq area for each pixeljis 16 Itne, resulting froma
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t he i magi ng array :‘Xﬁalb ugﬁial‘r‘l‘étfess% m>x—4064q pm or 24 mm-. The presence of a
col or image sensor the chip. affects the process required in two major
ways: The CMOS f abi |hmnemqrqsiumcéesgiel5houl d |be optim zed to mnimze dark

current - Color filtErs iloFow GRbHelcd-_ These can be fabricated using dyed
photosensitive polJyimdes, resulting in an added process conpl exity of
three spin coati nggAntieauete Digited ConversidP&bHi ¢ steps, three devel oprent
steps, and three hc C's 000 anal og si gnal processors

(ASPS) 20S, one foreach of the columns of| the sensor. The ASPS
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anplify the signal, provide a dark current reference, sanple and hold the
signal, and suppress the fixed pattern noise (FPN). There are 375 analog to
di gi tal rs 206, one for each four columms of the

These rrawy deﬁqta signma or successive approximation typgéi@g@o‘%ﬁgrow of

| ow col um ADC' s are used to reduce the conversion speed required) and the
anount of anal og signal degradation i nCurred before the signal is converted
to digital. This a §mwwm|n1nates the hot gpot (affecting local dark
current) and the s thatEamptpted—oi-se—tihat woul d occur if a single high
speed ADC was used ach ADC al so has two jfour bit DAC s which trimthe

of fset and scal e of Prinbeapin@face furt her reduce FPN vari ati ons between
colums. These DACL bRCRy Tt Tofted—by datla stored in flash menory during
chip testing. The ¢aolumn select logic 204)is a 1:1500 decoder which enabl es
t he appropriate dlnPFQPmBGWbut of t he ADCY onto the output bus. As each ADC
is shared by four ¢®&; . jntifi cant two bits of the row sel ect
control 4 input ang decoder 207 is a 1:1000 decoder
whi ch enabl es the 4 ctive pi xel sensor array. This
sel ects which of t herf2003 ing array is connected to anal og
signal processors. | accessed i n sequence, the row

sel ect logic can bé“?ﬁﬁWBﬁEﬁW§Hsgé a shift] register. An auto exposure

system 208 adj usts kPlgdf erence voltage gf the ADC 205 in response to the
maxi mum i ntensity sWus frame period. Data fromthe
green pixels is pag AR g a digital pgeak detector. The peak val ue of

the image franme peiiTedcisasore capture (theg reference franme) is provided to
a digital to anal ogtg—es h generates the gl obal reference
vol tage for the collumn ADCs. The geak detegctor is reset at the begi nning of
t he reference frang.Bofdmdsm ni mum and maxi num val ues of the three RGB col or
conponents are als rrection. The second | argest
section of the chip is consuned by a DRAM 210 used to hold the inmage. To
store the |, BOOPY DRAM (migereenter. ROMWTish enewermParatishinterizses t TAG inpsriees griddvpC can &
Moytes ahq ed des@Ffe B WAREREL to TioR 18U ¥PhRimiA pr k&su@{,on%ha gia& lo¥hvbifss
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area taken byig tibgliustRRDE Yayeut bBtie (CP 4. 1The NTH 48 M\Vm&ﬂmat@lWydm@d@rgsanaﬁmlumch

sensors r edundan o] actors are. t Nt 0. .account

i oleniFS RERE5%e o B R Dol DRGRAS Bl SN § BishaRse e o sl
PCT/ AU9B5 o0& | 101 x5l A0RANte 2rtay canen dividedrinse the oneshiional neafiguatiprf, wiling engenspbols.2pe of
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Wil e the address generator 211 may be inplenmented wth substanti al
complexity if effects are built into the standard chip, the chip area

r equi redv{,ggg 443§ address generator is snall, as it consi sl;qsré#o@(ﬂégé)g addr ess

counters and a noderate anount of random | ogic. A color 214
converts the interleaved pattern of reg 2 x green, and blue pixels into
RGB pixels. It consists of three 8 bit"adders and associ ated regi sters. The
di vi si gensistarrestchipe & makiag thovaifiges ingatsdanyth tspresent@smpllerneagortiondf ik o) gas sngthey can

be i npl enentrRdx@szak uex@d arfiltel £ Shap& padkéhg QhthPHLt e @R 12 HidreQfea &Qﬂheﬂﬁiﬁiﬁﬁrﬁ A
convolver 215 lies a_sm

h | t
convol ¥ t'lfﬁ“ll’é’l"ﬁ’él © II)S( arg‘}"%%d‘%‘t ?ﬁ"@‘ﬁ? E‘grr‘l"ll n?‘eélhrec‘gﬂr%ﬂa’ma%é’ga?‘gﬁ@@y (?f-’st“ﬁ‘ehﬁs mage.

The commlanmicd)ﬂartkeramtorsfor t he green pl ane |s different fromthat of the

red and bl ugRLANAS dor B GKPE e RESreluting Gt sHBWe SARh 851 el NP NALRA! O

filter has ve functions |nterpoa|on romt he
li near 1ispRehq98Ithetareasf tsieAging ey Y it4 OB'DM’POQH%efr%ﬂmnator) to a close

appr oxi mat i @R gdsende ot b Bfor inALAERS |oﬁ’-fhb EHib affects kR ds&apeme& if thle{aJoF W&s:i mage
"softening’ _which f8ccurs duri n.g? gltlzatlon ust the inage sharpness

adj
to mat ch avepedeOT BRI OBT &P e‘g‘zed\}&ff"&ﬂ“zﬁf*@kf“i?) tcally for the image to
be sli ghtl ycshafilpsraretrkyminedr Badei chry be mncﬁtbceusmg mgddq;h&wsmadtmlmnus ﬂedﬂtlleg’]ﬁl&d as a
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proceSS| ng can er t
accur atherdbalies. suppress the shar peni ng of hi gh frequency (i ndi vi dual p| xel )

noi se. The fIHJPé:Jré 9@00 MalSd siEhdl rocebsors EARs) 2@5&%@%@% coldmBCf Bhe sens%pa%g_ J@HSJTE
SHEET (Rul e 26& AU) WO 99/ 04551 - 16 To antialias | mage_ \Warpin

PCT/ AUSBPY0 528 “fh%’%dcfa&ﬁlif‘i“éﬂéef“é“r"ée Smple a5 R cEndh e SPRESSHE) B BHYBIGHE on
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for each col or conponent. These are t hree separate 2 @w ring
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A row decoder 207 is a 1:1000 decoder which enables the appropriate row of the active pixel sensor array.
This selects which of the 1000 rows of the imaging array is connected to analog signal processors. As the rows are
always accessed in sequence, the row select logic can be implemented as a shift register.

An auto exposure system 208 adjusts the reference voltage of the ADC 205 in response to the maximum
intensity sensed during the previous frame period. Data from the green pixels is passed through a digital peak detector.
The peak value of the image frame period before capture (the reference frame) is provided to a digital to analogue
converter(DAC), which generates the global reference voltage for the column ADCs. The peak detector is reset at the
beginning of the reference frame. The minimum and maximum values of the three RGB color components are also
collected for color correction.

The second largest section of the chip is consumed by a DRAM 210 used to hold the image. To store the
1,500 x 1,000 image from the sensor without compression, 1.5 Mbytes of DRAM 210 are required. This equals 12
Mbits, or slightly less than 5% of a 256 Mbit DRAM. The DRAM technology assumed is of the 256 Mbit generation
implemented using 0.18pm CMOS.

Using a standard 8F cell, the area taken by the memory array is 3.11 mm® When row decoders, column

sensors, redundancy, and other factors are taken into account, the DRAM requires around 4 mm?
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used for color special effects, such as stochastically selected "wld
color" effects. A color space conversion systemof the color ALU converts
fromthe@ﬁ@9 r space of the inmage sensor to the CW of the
printer s‘{lgrr]gl est conversion is a 1's conpl enent of tﬁﬁ!ﬁ@%ﬁ&?
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26) mamgzeam consumer preferences, various other models can readily be provided through mere re-programming of the
program ROM. For example, a sepia classic old fashion style output can be provided through a remapping of the
colour mapping function. A further alternative is to provide for black and white outputs again through a suitable
colour remapping algorithm. Minimumless colour can also be provided to add a touch of colour to black and white
prints to produce the effect that was traditionally used to colourize black and white photos. Further, passport photo
output can be provided through suitable address remappings within the address generators. Further, edge filters can
be utilised as is known in the field of image processing to produce sketched art styles. Further, classic wedding
borders and designs can be placed around an output image in addition to the provision of relevant clip arts. For
example, a wedding style camera 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 provided for example, cameras 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 aray 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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WD 991 04551 2~ IR Technol ogi es PCT/ AU98/ 00549 Further, the present
application may include the utilization of a disposable canmera system such
as those ibed in the foll owi ng Australian provision t ent

speci fi ca‘?ﬁ?%“sgﬁcor porated here by cross-reference. Aus?l%%'llgﬁg‘é%%ﬁ“gvi si onal
Nunber Filing DateTitl ePP089512- Dec-97An I mage Creati on Met hod and Appar at us
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Devi ce and Met hod (1R19) PP0O88012- Dec-97A Devi ce and Met hod

(1 R20) PP088112- Dec-97A Devi ce and Met hod (1 R21) Dot Card Technol ogi es
Further) the present application may include the utilization of a data

di stribution system such as that described in the follow ng Australian
provi si onal patent specifications incorporated here by cross-reference:
AustralianFiling DateTitleProvisional Nunber PP237016- Mar - 98Dat a Processi ng
Met hod and Apparatus (Dot 01) PP237116- Mar - 98Dat a Processi ng Met hod and
Appar atus (Dot 02) Artcam Technol ogi es Further, the present application may
include the utilization of canmera and data processing techni ques such as an
Artcam type device as described in the follow ng Australian provisional

pat ent specifications incorporated here by cross-reference: SUBSTI TUTE
SHEET (Rule 26) (RO ALI) WD 99/ 04551 _2s_ PCT/ AU98/ 00549 Australian
Provi si onal NunberFiling DateTitl eP0799115-Jul - 971 mage Processi ng Met hod
and Apparatus (ARTOL ) P0850511- Aug- 971 nage Processi ng Met hod and Appar at us
(ARTO a) P0798815- Jul - 971 mage Processi ng Met hod and Appar at us

(ARTO02) PO799315- Jul - 971 mage Processi ng Met hod and Appar at us

(ARTO03) P0801215-Jul - 971 mage Processi ng Met hod and Appar at us

(ARTO5) PO801715-Jul -971 mage Processi ng Met hod and Apparat us

(ARTO06) PO801415- Jul - 97Medi a Devi ce (ARTO7)P0802515-Jul -971 mage Processi ng
Met hod and Apparatus (ART08) P0803215-Jul - 971 nage Processi ng Met hod and
Appar atus (ART09) P0799915- Jul - 971 nage Processi ng Met hod and Appar at us
(ARTI O P0799815- Jul - 971 mage Processi ng Met hod and Apparatus (ART

1) P0O803115- Jul - 971 mage Processi ng Met hod and Appar at us

(ART12) PO803015- Jul - 97Medi a Devi ce (ART13)P0849811- Aug-971 mage Processi ng
Met hod and Apparatus (ART14) P0799715-Jul - 97Medi a Devi ce

(ARTI S) PO797915- Jul - 97Medi a Devi ce (ART16) P0801515-Jul - 97Medi a Devi ce
(ART17) PO797815- Jul - 97Medi a Devi ce (ART18) P0798215-Jul -97Data Processi ng
Met hod and Apparatus (ART19) P0798915- Jul -97Data Processi ng Met hod and
Appar atus (ART20) P0801915- Jul - 97Medi a Processi ng Met hod and Appar at us
(ART21) PO798015- Jul - 971 mage Processi ng Met hod and Appar at us

(ART22) PO794215- Jul - 971 mage Processi ng Met hod and Appar at us

(ART23) PO801815- Jul - 971 mage Processi ng Met hod and Appar at us

(ART24) P0793815- Jul - 971 mage Processi ng Met hod and Appar at us

(ART25) P0O801615- Jul - 971 mage Processi ng Met hod and Apparat us

(ART26) P0802415- Jul - 971 mage Processi ng Met hod and Appar at us

(ART27) PO794015- Jul -97Dat a Processi ng Met hod and Appar at us

(ART28) P0793915- Jul -97Dat a Processi ng Met hod and Apparatus (ART29) P085011
| - Aug- 971 mage Processi ng Met hod and Apparatus (ART30) P0850011- Aug- 971 mage
Processi ng Met hod and Apparatus (ART31) P079871 S-Jul -97Data Processing

Met hod and Apparatus (ART32) P0802215-Jul - 971 nage Processi ng Met hod and
Appar atus (ART33) P0849711- Aug- 971 nage Processi ng Met hod and Appar at us
(ART30) P0802915- Jul -97Sensor Creation Met hod and Appar at us

(ART36) P0798515- Jul - 97Dat a Processi ng Met hod and Appar at us

(ART37) P0O802015- Jul -97Dat a Processi ng Met hod and Appar at us

(ART38) P0802315-Jul -97Dat a Processi ng Met hod and Appar at us

(ART39) P0939523- Sep- 97Dat a Processi ng Met hod and Appar at us (ART4)
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| ow manufacturing cost small size (pagewi dth tinmes m ninum cross section)
hi gh speed {< 2 seconds per page). All of these features can be net or
exceeded Wy obfssi Nkj et systems described below with differi ng | evel s of
difficulty. 45 di £ f er ent i nkj et technol ogi es have been deVel/BPPOBY? t he
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technolagies farmpart of separate applications assigned to the present
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0.35 mMmwi de, giving a chip area of 35 square mm The print heads each
cont ai rnnd 8t MAtkfempes plus data and control circuitry. Ink is supplied to

the back of fhe pri grteseptead i njection nolded plastic ink channels. The

b
nol di ng requires 50°m cr %?ﬁhc]at}egﬁtrﬂ o Bilizg, Afvanged, SemigpRduEPrs SbHatiq steghpyaugs m the
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fabricated on the front surface of the fer. The print head is connected
to the canera circuitry by tape automated bondi ng. Cross-Referenced
Applications The following table is a guide to recently filed
cross-referenced United States patent applications filed concurrently
herewi th and di scussed hereinafter with the reference being utilized in
subsequent tables when referring SUBSTI TUTE SHEET (Rul e 26) (RO AU) WO
991 04551 PCT/ AU98100549 -31to a particul ar case. These applications have
al so been filed as Australian provisional patent applications (as nentioned
in the aforenenti oned tables) having the correspondi ng reference nunber in
their title: Docket No.ReferenceTitlelJO USIJOLRadi ant Pl unger |Ink Jet
Printerl JO2USI JO2El ectrostatic Ink Jet PrinterlJO3USIJO3PI anar
Ther noel asti c Bend Actuator |Ink JetlJO04USI JO4St acked El ectrostatic I nk Jet
Printerl JOSUSI JOSReverse Spring Lever Ink Jet PrinterlJO6USI JO6Paddl e Type
Ink Jet PrinterlJO7USI JO7Per manent Magnet El ectromagnetic |Ink Jet
Printer1JO8US1J08Pl anar Swing Gill El ectromagnetic |Ink Jet
Printerl JO9USI JO9Punp Action Refill Ink Jet PrinterlJ | QUSIJ 10Pul sed
Magnetic Field Ink Jet PrinterlJ 11 USIJ 11Two Pl ate Reverse Firing
El ectromagnetic Ink Jet PrinterlJ 12USIJ 12Li near Stepper Actuator |Ink Jet
PrinterlJ13USI J13Gear Driven Shutter Ink Jet Printerl1J 14USIJ l14Tapered
Magnetic Pol e El ectromagnetic Ink Jet PrinterlJ 15USIJ 15Li near Spring
El ectromagnetic Gill Ink Jet PrinterlJ16USIJ16Lorenz D aphragm
El ectromagnetic Ink Jet PrinterlJ17USI J17PTFE Surface Shooting Shuttered
Cscillating Pressure Ink Jet PrinterlJ 18USIJ 18Buckle Gip Gscillating
Pressure Ink Jet PrinterlJ19USI J19Shutter Based |Ink Jet
PrinterlJ20USI J20Curling Cal yx Thernoelastic Ink Jet PrinterlJ21
USI J21Thermal Actuated Ink Jet PrinterlJ22US1J22Iris Mtion Ink Jet
PrinterlJ23Usl J23Direct Firing Thernmal Bend Actuator Ink Jet
PrinterlJ24USl J24Conducti ve PTFE Ben Activator Vented |nk Jet
PrinterlJ25US1J25Magnet ostrictive Ink let PrinterlJ26USI J26Shape Menory
Alloy Ink Jet PrinterlJ27USI J27Buckl e Pl ate I nk Jet
Printer1J28USI J28Therrmal El astic Rotary Inpeller Ink Jet
PrinterlJ29USI J29Ther noel asti ¢ Bend Actuator |nk Jet
PrinterlJ30USI J30Thet noel asti ¢ Bend Actuator Using PTFE and Corrugat ed
Copper Ink Jet PrinterlJ31USIJ31Bend Actuator Direct Ink Supply Ink Jet
PrinterlJ32US1J32A Hi gh Young's Mdul es Thernoel astic I nk Jet
PrinterlJ33USIJ33Thernal |y actuated slotted chanber wall ink jet
printerlJ34US1J341 nk Jet Printer having a thermal actuator conprising an
external coiled spring SUBSTI TUTE SHEET (Rul e 26) (RO AU) WO 991 04551 - 32
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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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The complete eleven dimensional table represented by these axes contains 36.9 billion possible

configurations of inkjet nozzle. While not all of the possible combinations result in a viable inkjet technology, many

million configurations are viable. It is clearly impractical to elucidate all of the possible configurations. Instead,

certain inkjet types have been investigated in detail. These are designated 1J01 to 1J45 above.

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

configurations along one or more of the 11 axes. Most of the 1J01 to 1J45 examples can be made into inkjet print

heads with characteristics superior to any currently available inkjet technology.

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

examples column of the tables below. The 1JO1 to 1J45 series are also listed in the examples column In some cases, a
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refill DescriptionAdvant agesDi sadvant agesExanpl esnet hodSur f ace tensi onAfter
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inkjettyS%@g?@%ﬁﬁeturns rapidly to its nornmal Operational @?ﬂgpﬁgﬁg&Surface
tension force relativel yPi ezoel ectric inkjetposition. Ifiis rapid return
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ej ection frequency.‘W%en a drop isactuator need only open orMay not Dbe

sui t abl @blésort o be ejected, the shutter is opened for 3close the shutter,

i nst ead of pi gnmented i nkshalf cycles: drop ejection, actuatorejecting the
ink dropretunn, and refill.Refill actuatorAfter the main actuator has

ej ected aH gh speed, as the nozzle isRequires two i ndependent|J09drop a
second (refill) actuator isactively refilledactuators per nozzl eenergi zed.
The refill actuator pushes inkinto the nozzle chanber. The refillactuator
returns slowy, to prevent itsreturn fromenptying the chanber
agai n. Positive inkThe ink is held a slight positive pressure. H gh refil
rate, therefore a highSurface spill nust be preventedSilverbrook, EP 0771
658 A2pressureAfter the ink drop is ejected, the nozzledrop repetition rate
i sHi ghly hydrophobic print headand rel ated patentchanber fills quickly as
surface tensionpossi bl esurfaces are requiredapplicationsand ink pressure
both operate to refill theAlternative for:nozzle.lJOL-1J07, 1JI1O1J141J 16,
1J20, 1J22-1J45 0 0O~0 00 .. nCO0O0O0O ~0 METHOD OF RESTRI CTI NG
BACK- FLOW THROUGH INLET _H hh mHis Na Oa Inlet

back-fl owDescri pti onAdvant agesDi sadvant agesExanpl esrestricti on met hodLong
i nl et channel The ink inlet channel to the nuzzl eDesign sinplicityRestricts
refill rateThermal i nkjetchanber is made | ong and rel ativel yOperati onal
sinplicityMay result in a relatively large chipPiezoel ectric inkjetnarrow,
relying on viscous drag toReduces crosstal kareal J42, 1J43reduce inlet
back-flow. Only partially effectivePositive inlcThe ink is under a positive
pressure, soDrop selection and separati onRequires a nmethod (such as a
nozzl eSi | ver brook, EP 0771 658pressurethat in the qui escent state sone of
t he i nkforces can be reducedri mor effective hydrophobi zing, A2 and rel ated
patentdrop already protrudes fromthe nozzle.Fast refill tinmor both) to
prevent fl ooding ofapplications This reduces the pressure in the nozzl ethe
ej ection surface of the printPossible operation of the chanber which is
required to eject ahead.follow ng:certain volunme of ink. The reduction
inlJOL-1J07, 1J09- IJ12chanber pressure results in a reductionlJ14, 1J16,
1J20, 1J22,in ink pushed out through the inlet.1J23-1J34, 1J36-

| J411 J44Baffl eOne or nore baf~tes are placed in the~e refill rate is not as
restrictedDesi gn conplexitylgl' Thermal Ink Jetinlet ink flow When the
actuator isas the long inlet nethod. May increase fabrication

conpl exi tyTektroni x pi ezoel ectricenergi zed, the rapid i nk novenment Reduces
crosstal k(e.g. Tektronix hot meltink jetcreates eddies which restrict the
fl owPi ezoel ectric print heads).through the inlet. The slower refill process
is unrestricted, and does notresult in eddies.Flexible flapln this nethod
recently disclosed bySignificantly reduces back-fl owNot applicable to nost
i nkj et Canonrestricts inletCanon, the expandi ng actuator (bubble)for
edge-shooter thermal inkconfigurationspushes on a flexible flap that
restricts thejet deviceslncreased fabrication conplexityinlet.lnelastic
def ormati on of polyner flapresults in creep over extended use a ~0 a a b n
YC~0000O0pPp-~o0
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a chassis contained within the housing;
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a power supply means arranged within the former of the supply of print media for
providing power to the image sensor device, the processing means, the print head and
a drive means for the supply of print media.

2. The camera of claim 1 in which the housing is recyclable.

3. The camera of claim 1 which includes a supply of ink for supplying ink to the print
head.

4. The camera of claim 3 in which the supply of ink is in the form of an ink cartridge
arranged on the chassis.

5. The camera of claim 4 in which the ink cartridge is refillable.

6. The camera of claim 1 in which the former is a right circular cylinder rotatably
supported on the chassis to be rotated by the drive means, the supply of print media
being wound around said cylinder to be in roll form.

7. The camera of claim 6 in which the power supply means comprises at least one
battery with the former being rotatable about the battery when the print head is
printing said sensed image on said print media.

8. The camera of claim 1 in which the print head is an ink jet print head.

9. The camera of claim 8 in which the print head is formed by semi-conductor
fabrication techniques.

10. The camera of claim 9 in which the print head is manufactured using
microelectromechanical techniques.



