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printing,

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

within the camera. The inappropriate use of such materials may result in an inferior quality product.
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r ef ur bi shnent is done by a counterfeiter w shing to pass off their product
as bei ng QR$ "originals" In this respect, the dama?ET;A g@ﬁ aner a
may be per manen? resul ting in an inferior product where 3 r-wll
readily bl ame the manuf acturer for the _production of such an inferior
product even thou&h it may not 3) the manufacturer's fault. It woul d
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conpl exi Y3 e 1N addition to nininizing power requirenents. In
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operation. Untfortunately, such a systemis likely to only be constructed at
a subst ant i alUnéogutatelyqn g dtspwmcan%n desirablagp wrovidy ap joypidgggeeobfuncionysomplexity as
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nunber of the quality aspects of the aforenentioned arrangenent. It would
be furthBP“4YFERt ageous to provide for the effective interconnection of the
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parts wpt %pgméggabﬁ@ggera system It would be further advantageous to provide
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subst ant iaglkralygaer of the quality SUBSTIT' CJTE SHEET (Rule 2G (RO AU)
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Further, as it is proposed utilising such a re-capping mechanism in a disposable handheld camera system, it
will be desirable to provide for an extremely inexpensive form of re-capping mechanism that can be utilised in an
inexpensive form of disposable camera

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

Unfortunately, such a system is likely to only be constructed at a substantial cost and 1t would be desirable to

provide for a more inexpensive form of instant camera system which maintains a substantial number of the quality

SUBSTITUTE SHEET (Rule 26) (RO/AU)



WD 99/ 04551 -3 aspects of the afornmenhoned arrangenent. Summary of the

I nvention PCT/ AU98/ 00549 It is an object of the present invention to

provi de f fficient and effective one tinme use disp ra
system Igv%ccorﬁance wi th an aspect of the present |nven%%gﬂ‘&§);q§]§

provi ded a handhel d camera systen1conpo§|ng a core chassis; an ink
cartridge unit including an ink supply and print head unit, the ink

cart ri dgePeehifhe plomisgiioRERtnededn t he chassis; a roll of pri nt media
rotatablymﬁﬁymhadmbmkmeen end portlons of t he chassis the print head unit
bei ng adapte nmed i ncludin nt ed
bel ow ¢ he. pr it Hebket Uit Ban dBrecin e SHPr PR ltpiy ppgme i Hapsl
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aspect of the present I nvention ere’is prOV| camera syst
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and t he power supply conprising storin % In a centrally

| ocat ed cavi tlfyaqceidanepevith a fughar aspect of e pmemmvemdltmre lsm«efde*rlablcayleratsﬁemmmm@mg

medi a ang il sHeMREvi® umbrumgsnemﬁgeoa %@cebsﬂlg %9@&@%@4@4@ RS EimAR £ Frink Sedia
detachablefromthe %ﬁ’{/m?‘ PIQ/stem rint media can be adapted to rotate

around t fe! boYeliidis p'%"LFﬁ e OhRINER Gy fapr@y%ﬂefbﬁi ?'s‘“'ﬁr“i’erﬁ"ls‘f?dmfgﬁ & be g H‘e‘?“hage
on the psrétinteredly &. theldamerp oysteral mn@m\mwer SuppIP linger@artect@IQOE § pﬁe Beadtthel séh‘aﬁtand)he
battery and pr t t andar er ced e d to
The. bat  Brorene BEfL BRulor SPHBAIES e 4Rl S0R8L S w2 Bigk BE s P AR PR eilcce
of the pn@iettpiwevsepi lmhcemtaﬂleb@teﬂ cavity inside d ed] ofthqprintmediaead i nk supply unit

for supplyi ngPr&er%g@%rﬁt lhedﬁrahcm]e J&Q’@xf.i,uﬂ(p@ aretstarp-ed ﬁ)]a%%dh% ¥t WIlﬁchhydeIaaﬁblpﬁdnnt
head having a first_surface havi ng@ted ur al I\tz[{é hol es for the supply

ink to a&EAMeRSYSISM- Thedhuipt Bidia qaile 2 fatath pro “Pfé’aﬂeréHPﬁBIVK}’e'hﬁf f”‘E@ﬁﬁF@F‘s‘? ng
a plhur al brtnyng)tf\e iecg intagd Mf]ﬁiﬁﬁrnnCh&iﬁ)&'hdSpoﬁﬁHle sokvert duﬂﬂy AR conipfises :diplpdsty(;;me @?eryLaﬁd
each out py [S runnl e of the
print hea% fterabqy c 'Se%tﬁesﬁn?ggl%%ges"ﬁsr aﬁ%iee " :HV bél an caaLéslAé}?B'Bsbag aper ed
separators s e&na‘rcaﬂ?nngwwhh@r@ﬁmﬁshefprw lmetloa,nhytehmowdtmrmdp@rle@uwplait Bt ors
bei ng t aaﬁ%sngﬁg d ;sag&mrsnféadstwerejemn Bt mbﬁheod?ﬂt »&mamgrasf&st waée%ﬁngaal Ay of
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Each chanmber can further include an aperture defined in a wall therein for
the insertion of arefill needle for refilling the chanber with ink In
accordanc further aspect of the present invention

provi ded 2%‘%?@% head i nk supply unit wherein one a porti gﬁrro 9%65%?”} t
includes a series of air channels defined therein for communication of each
of the chanbers with an external ambient atnmosphere, the air channels
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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 communication 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 piane covering the sensitive memory value store.
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processi ng meRMs? dEIMREI0R PighGruRERIBET of dfe iiillelaie MAFHEH YT BleTogatien tsans can
processiregts e adls obdtiplcahtet ﬂdlﬁ&fgltlte@[lmlﬁehﬁpﬁw léfcfarcs.tpartb@t}a&dleﬁrsyaemss t he sensed
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In accordance with a further aspect of the present invention, there is
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(RO AU)  an \WaxOQh0ddebite BGE{lSAUQBhﬁ@54S)rdthB s fbﬁﬁrblﬂsxﬁgthasqﬂfed IihﬁaOd”,IGEpdntanﬂla
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In accordance with a further aspect of the present invention, there is
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It can be seen that the preferred enbodi nent provides for a sinple and
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48. The Image Capture and Processing Chip 48 provides nost of the
el ectronic functionality of the canmera with the exception of the print head

chip. The is a highly integrated system It comnbi ge
sensi ng, Mgghé‘égtqo digital conversion, digital image pr ocgggf M '
storage, ROM and m scel | aneous control Junctions in a single chip. The
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recapping of the print head. In the preferred embodiment, there is provided an inexpensive form of printhead re-
capping mechanism provided for incorporation into a handheld camera system so as to provide for printhead re-
capping of an inkjet printhead.

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

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

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

arm 78 so that the elastomer seal is again resting against the printhead ink supply cartridge
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consunes around 80% of the chip area. The inmaging array is a CMOS 4
transistor active pixel design with a resolution of 1,500 x 1,000. The
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be fabricat otosensitive polyim ng in an a
process“Geh?meémlﬂﬂlye'@fpoﬁlmlé& spi n coatings, three photolithographic steps,

three devel oR{Rdbp &HQ% s aashe& IS oh@mﬁmmﬁrehﬁlilﬁgrc%né;?o%mﬂém@%nmamg 1684, gnal
processors ASP% for, each he col ums of the sensor. The ASPS

anplify PN 5 Agl f21‘W9¥WH8'553"6%?%°%U‘W%m reference, sanple and hold the
signal, and Sumipg esstotFige14, thereds ihatrdierarciosouserspeetRRlview Tasly én @ctien Bidbgtamalrbg t o
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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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del ta-sigma or successive approximation type ADC s. A row of |ow col umm
ADC s are used to reduce the conversion speed required, and the anmount of
anal og si radation incurred before the signal is c

digital. %ﬂ?g/asgo elimnates the hot spot (affecting Iocgﬁﬁg{ Eﬂgﬁgrent)
and the substrate coupled noise that would occur if a single high speed ADC
was used. Each ADC al so has s.which trimthe offset and

scal e obe ipsEed ke krefil] holes ‘*Féftrae&wcrﬁpfb\]'f\?art nk wish the ppfloxging putcob e piutletstd 5 o
DAC s ans. csomcruamy alik dahesidartpe patien B d aidplig| 125 ire aracivd ynddrurprnmgeam R forepératiog .
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shared Iy sipply Pam:léeemmms hewhwlc,swmnmlléaathe haigs fdy rhtc nsegtion ofrerefiliowingelilizd t

control w, rnrlr%weﬁmrgateq,q( cha{bbribBbE ¥Rkring 1 idkQWBpHeLERESE 42 #Q arhesa. @ 1: 1000 decoder
whi ch enabl es the appropriate row ofgt he active pixel sensor arra%/hdp Thi s

sel ects whi chUjre 'tor’(é" ‘T@dé“f“t?ﬁss“@t" "L"ﬁé“"iphéf’@ﬁ’”r'r@“?ﬁlr“é%f Gapture andfercesgies ¢hép GGTAl og
si gnal pzocessors As the rovvs are always accessed in sequence, the row
sel ect 58 ! readpm eSSl égg rgtvsldea shr ft register. An auto exposure
system %f TS ™ne Terer ence Vol a e of the ADC 205 in response to the
maxi mumef the elnosnow ﬁxselnr@bd of| the icaweprat with tr e&mptmlsof filrecnmint fged ¢hird TheDehipad8f is @ trighlne
green Pielakd t@erpqﬁc%ﬁtdnés hr\/@gmg@-semlﬁl %@L%]@@@Kal drat&sq&rocr.g.mﬁhs'ge PRAKsing Abrkv Of

the image frame perio ef ore captur e reference frane) is provided to
a digi tatpraeeoR%%a%aﬁe"ae@er@m%"as fplf ¥ generates the gl obal reference
vol tage for utheh@eleume%arouﬂ'&renpeakngdet ector is reset at the begi nn| ng of

E:(I;I’erp:)ﬁfeﬁr ncg%e 0, I? gécrog Ulﬂ']\/ﬁ) ﬂk&%ﬁ%l@rpmces g'rjle &hi n}“lslrrrz]g \é% cgs?can ﬁ‘ﬁle some\év%ahaﬁi]e}\él?ore s law
sect i on bufis ddminateth b)pa RO astisupiestiselppr araPDRAMoRt0ingIis duitddas He lsaisor higels armg@h thTo

store traﬁmjcm‘ﬁqgmx , 000 image fromthe sensor w thout conpression, 1.5
Moyt es of DRAM 210 are required. This equals 12 Miits, or sli htIy | ess
s bbbl ok oy BBty PRAYS BEARIPS STITY Hevepswallpi ¢
gener at ia@Bunt BAAaEHREH R orUsitieNBnQoldefiImriddOR aldb pfd@rably SricRdd FbrChréidctichdedinst feldise ar €a
taken by the nenory array is 3.11 mm-. \Wen row decoders, columm sensors,
redundarf®®"*“BBd ot her factors are taken into account, the DRAM requires
around 4 nm-AlSUBBT, HeIOE c8Hedily be Rivided 6 ywo(cREY. ddg)for the‘MQSQﬁIMEE&ay, and the other

PCT/ Aug%r‘i}%e%%mm%@&r Dirs o?ti’n@m%%ﬁt Eb‘ﬁmgﬂ)s'ﬁ&dlct’no s!g]r,{ﬁ&ﬁ@% &ar&ﬁ‘ht‘é’ﬁng?e fpage

of the imge sig can be accuratel y mal nt al ned I magi ng array
for the I¢hes ‘Efeet‘,'é?ﬁd% ofrpackegineary bogs- R?F prpgis WW&W*B!”F@'!CB““ Piotrgdueed towl ppferarea @ﬂltlﬁ"age
of the |trr§&germtsrfm,&t.@rsa§gle as it is maintained without degradation, is

i nsensi ies of the photo to be printed

consi deﬁ%f& pfefefagllywn}imﬁ!’?ﬁ?ﬁwd‘&?%'%‘é generator 21 | provides the wite and

r ead addresses to the DRAM 210. Under normal operation, the wite address
i s determ ned by therorder—of—the—tata—reaqd fromthe CMOS i mage sensor 201.
This will typically B a sinple raster formnat. However, the data can be
read fromthe senso lzm:gapnelmemseter if fatching wite addresses to the
DRAM ar e gener at ed. fromtirg DRAM 210 will normally sinply
mat ch the requirenep Ah% fsﬁgﬂgﬁg#% interpol 4qtor and the print head. As the
cyan, magenta, and étlagtﬁﬁﬂsprmmfoﬁechﬁe print] head are necessarily offset by
a few pixels to all OV 3PRRSE bWlccdiigZ1 € acrgators, the colors are not read
fromthe DRAM si nul La.n.eous#l:bmeieu_t_h.ete is plenty of time to read all
of the data from t h¢Amrosss trRIsyal EonyersionddPEhgd the printing process. This
capability is used ¥@okht Abdlate tne need f4qr FIFGs in the print head
interface, thereby g$aving chip area All tHree RGB i nage conponents can be
read fromthe DRAM ¢AEREPPHE col or data is|required. This allows a col or
space converter to PiDMbiGRfBRAMTI € sophi sti dated conversion than a sinple

linear RGB to CW ¢ -on—Also,to-alldw two di nensional filtering of
the i mage data mthxll?f“?@g‘ﬁr?ﬁﬁ‘&'% ne buffdrs, data ~s re-read fromthe
DRAM array. The addfe€sksrigapedtat or may al so |i npl enent i nage effects in
certain nodels of c4 Rerac For—exanpl-e—pasdport photos are generated by a
mani pul ation of the NGV ddr esses to the M Also, image fram ng effects
(where the central i cageAlls reduced) |mage war ps, and kal ei doscopi c
effects can all be (ﬂ;ﬁgn'étmemxk raRt-pt-at+Ag t he read addresses of the
DRAM Wi | e the addness qenera?o 211 may He inplenented with substanti al
conplexity if effects are built into the standard chip, the chip area
required for the address gersBSTIONUTE SHBEE(Rule 263ROMEoNnsi sts only of address
counters and a noderate anobunt of randomlogic. A color interpolator 214
converts the interleaved pattern of red, 2 x green, and blue pixels into
RGB p| xel S. It consr sts of three 8 bit adders and associ at ed regi sters. The
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A convol ver 215 is provided as a sharpening filter which applies a smal
convol ution kernel (5 x 5) to the red, green, and blue planes of the inage.

The convo tdgg)P%#ernel for the green plane is different f%ﬁ@é}ﬁ ﬁ “the

red and b as green has twi ce as many sanpl es. n|ng
filter has five functions: - To |nprove the color interpolation fromthe
| i near interpolation provided by the cofor interpolator) to a close
approxi mati on of a >hmmwnnterpolat|on - T¢ conpensate for the inage
“softening’ which oftgHtFEftEpo—drgrttzatt9gn. - To adjust the inmage

shar pness to match rage_cohsuner preferénces, which are typically for

the inmage to be sllgﬁmﬂvwéhmﬁ@er t han reallty. As the single use canera is
intended as a consufEhiEFPRCt: and-Tot—a fpr of essi onal phot ogr aphi ¢
products, the procegsing can match the nostl popul ar settings, rather than
the nost accurate. TBogappP¥ss the shar penilng of high frequency (individual
pi xel ) noi se. The f PGS Simitar to tHe "unsharp mask' process.
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antialias | mage War pS#gchpsA$BAM f unctions arfe all conbined into a single
convol ution matri X. [PgalkeN@eRteXEbnT ate 1S 1qw (|l ess than | Mi xel per
second) the total ni ( Htipli ired for the three color
channel s is 56 mil | {&QORTive FBF§%ECher second. This can be provided by a

single multiplier. Fkcickyrioytes of coefficrgnt ROM are al so requ>red, A
col or ALU 113 conbiggﬁgﬁhe—%ﬁﬂe%+eﬂs—eﬁ—ee+or conpensation and col or space
conversion into the i %enultiplicatlon which is applied to every

pi xel of the frane. |Asteiciid sharpening, thd color correction should match
the nost popul ar settings—rather—thar—theqnost accurate. A col or
conpensation circuit o? t he color ALU provildes conpensation for the
lighting of the phof®ondpa®® vast majority off photographs are substantially

i nproved by a si npl é—eeter—eorpenset+or—wHi ch | ndependently nornalizes the
contrast and brightness of the three color conponents, A color |ook-up

tabl e (CLUT) T249PY, DRAM Unadesnson ROMalih mohay. Prrdivhiowdact, JTAChiasdacaind ADGroerebe
separ at even%i‘éﬁsuépll@d (%Eéa‘wtihe Ib?%qﬁtén'inQO AinbRY 8V tool;nmmze i':ékv‘l:r mnguﬁmnc;mlﬁd $b Lshvédieht

used as part he col or correction process. ey are al so used for col or
speC|aI‘@FF&E?@T“@Mﬁhwﬁ?m§96€Hast|calIy selected "wild color" effects. A
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i nk dyes. At the her extrene 1s a tri-linear interpolation of a sanpled
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hal f t onekixel Inegq Sptsor Gitbpicated Usingrelr 8y, & 2feink CMOSTeamdiagy”, H5PM B8, p@n9lie used. A
sinple matrix ayngéﬁ,y @D, Pmy;tggct@éﬁ%ﬁ Aesg%ofam% %onﬁgmtén rrmm B, ar@ae

mul ti | i es an tions per contone pI xel Howeve sl nce nt one
pi xel ra%"é thie@foredwt (“rce@s;%efqﬂ%wle‘swb?"iééa?ée‘y' Psiiwsle wigeheteshpniegy e‘éﬂﬁb§h§"r‘tb fpur
si ngl e Mgdndidtd |céll€tlhe @ﬂsbn aﬁw Qe.scalb@ 20tihdsitHR hithSdrapRib €haraid Gigd. T MowkSAfkniinlin Pix& e
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to ensure t € ce €'1S no VIS ] reé colors
cyan, napjenst photodipgs. Sh@‘S?'GWUWOaId@'CaIOTO“GHW@r ed using the same cell, to ensure

maxi mum co- poﬂletféquﬂénE]QorQire H@I&d hd'Yh IQQEa§e rathigd tﬁan mréataﬁgum@gmmddﬁtw Bad theqixeiah@
m d-t one |ch results bl eed of %ﬁ omone dot to adjacent dots

whi |l e st F'FP e o PhETDt 'F 85 CAEsI¥E g 'F%ﬁe"?'g shghibp pcrgasing pixgl ﬁ‘ée Hpeevesdlf i s
shar ed bydvineege i aVoldingiediffragtiintigit fs@reat@@ainthodmatl heeretsh ingackinglansits.

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

have been increased from a drawn length of 0.18 micron to a drawn length of 0.36 micron. This is to improve the
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The digital halftoning used is dispersed dot ordered dither with stochastic
opti m zed dither matrix. Wile dithering does not produce an imge quite as
“sharp’ aw(gggroggﬂdl ffusion, it does produce a nore accurate |mag(e with
fewer arti Y The i mage sharpeni ng produced by error diFTAogpesy -
artificial, and |l ess controllable and accurate than “unsharp mask'

filtering perforrred in the contone dordtn. The high print resolution (1,600
dpi x| réSigorapiching tysnakingth variatinrs @1 date fengtiopaeresert g satierpropgiiongf the tollghte fengtined
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;[ Prg.gg)SOEg(r:)lh g%n?tg %.reaC fa P eac rpefxelsl(s: 862 re%u‘txag oem ;[1 leeg \sllzecroaf 46 pm qlﬁ}d'n Q&lthha rﬁp éorrf é)tfed
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Kbyte) progr Meaan:q S G@iaﬂal@%#@rgceésoﬁs A@pé) gﬁegle (Pd? c&p bfghe cM?ﬁrts opéw ge 'ms TMP? pace

is allocated to data for outline graphics and for specla caner as.
The prod@Melify hetEsplr Ripids @ dark pusrepTefsnce. sprple ydm@hd@eﬁw a@dmwhqfamaﬁgn pdife
encrypt egbngut hentication of the refill station. The ROMrequires a single
transistor p bit. A Fla tore a 1 bi t
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aut hent idgatsigom ocwd@ssnvn a;R@Mmaacm yrevaPGe angvreédm rdumoaAdPdie aradsed @ssdng thal |y
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maki ng ossible to extrac US| ng scanni ng croscopes or
el ect r onighdMs a‘s"HH@'“QE?t“I‘?é'PFtSP%@ff‘TCW lecelark pugrent} 394 they sqbwatf PFEP‘E"rﬂOB" i &vAuid occur
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At hont 1A BBt P aPuTs bt et e BAC e “ERABLEA eRYBPL TG meBeX

refil | edudng céiptesivg. henti cated refill station. The flash nenory can al so be

used to stor %TJ:JD olimfi Qeﬁercﬁﬁgtxé 20 nsqa}t@oofa%odér Bffich &Bﬂéfrlge a?:%r&ﬁ%e 3%‘? Jg!uP&%e'A}b 5@

phase | ocked resea paranmeter 1s store r scaling the
cl ocki ngne e pery @Safhs AT Hherfdebww pabns, thergast sigmificant MOORS 9 fhe gyesplesy caB@ s not
require |ﬁ)ﬁb’&ﬁ§l@|mu&$ﬁﬂfrﬁ0y since no date functions are provided. To elimnate
t he cost of tor wwth a ph ocked | oop 124
oCused as tvie it ) SRl SBkh aBtthe Prbisit b ARG U5 AR R om
chi p t o Thisisgectstwhieh éfitieci0@rmewys of &t lmxgmg artap & comedtdd|t@snoiog SignaltphoeesdksL. Als she divgiateal | y
trimed j Flash mermory 121.
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prlntne umlnteprlnt ro en3|tyof heln int

rol | . THellergd forsgiorfgreciona t abl e of exter nal connections to the print head

interface: Comaeedni nggagwﬁanﬂBe 8 tnBinled ba BRANCGEP RBAGMbId §R ithaab. T 3R tleO
the ei ght seg nts of pr | nh head8Bj t G ockMai n_data cl ock for the print

head1Col '0\°EA Teee °F‘ﬁ‘%fe‘5’ SHER ‘é’ﬁ%fsé’“ 'S ARMES oF BRAN 1 asvipauired: ‘6*:“%5 12

al | owi ngMuis;fof ﬂxglelyﬂessthnS% of 4 256 81blkt DRAKA T he RRAM rectidBagylaksiradalissdf Ghe 156]Mitl genstation

ei t her rl eaved actuation of two banks of nozzles. This
al | ows M&F&?ﬁsﬂg% lpupﬂ?ﬂ{)gspeed/ power consunption
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PCT/ AU98/ 00549 requires a single transistor per bit. A Flash menory 221 may
be used to store a 128 bit authentication code. This provides higher
security rage of the authentication code in ROM

engi neeri ng can g‘e made essentially inpossible. The Fl ash%ﬁ%ﬂ@kﬁég .

conpl etely covered by third level netal, making the data inpossible to
extract using scanning probe m croscop eg or electron beans. The

aut hent i cat i dfhis®B4M 21&cag beypasdly glippinatpgaif @Hqustqrﬂseﬁ thedmage ggnek sarcls accppately aigaingdno

ot her Fl,agb cMosImang a.rra@qawee\% £ Rhdstr&yBired Wi prig e paat lm.aeqa,r atglesﬁoragaomet tmxgansc h
| ocks out ‘{T"H’%{ ranm t hentication co

u
| ndi cat & e Lo ST e TP i AU HaRIE oLt B A ped
st at i on. corskieratly lash nmenory can al so be used to store FPN correcti on data f_or
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BankEnable[0-1] Allows either simultaneous or interleaved actuation of two banks of

nozzles. This allows two different print speed/power consumption

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

The print head utilized 1s composed of eight identical segments, each 1.25 cm long. There is no connection
between the segments on the print head chip. Any connections required are made in the external TAB bonding film,
which is double sided. The division into eight identical segments is to simplify lithography using wafer steppers. The
segment width of 1.25 cm fits easily into a stepper field. As the print head chip is long and narrow (10 cm x 0.3 mm),
the stepper field contains a single segment of 32 print head chips. The stepper field is therefore 1.25 cm x 1.6 cm. An

average of four complete print heads are patterned in each wafer step.
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el even di nensional matrix. Mdst of the eleven axes of this matrix include
entries devel oped by the present assignee. The followi ng tables formthe
axes of an el even dinensional table of inkjet types. Actuator nechanism (18
types) Basic operation node (7 types) Auxiliary nechanism (8 types)
Actuator anplification or nodification nethod (17 types) Actuator notion
(19 types) Nozzle refill nethod (4 types) Method of restricting back-fl ow
through inlet ( 10 types) Nozzle clearing nethod (9 types} Nozzle plate
construction (9 types) Drop ejection direction (5 types) Ink type (7 types)
The conpl ete el even dinensional table represented by these axes contains
36.9 billion possible configurations of inkjet nozzle. Wiile not all of the
possi bl e conbinations result in a viable inkjet technol ogy, many mllion
configurations are viable. It is clearly inpractical to elucidate all of
the possible configurations. Instead, certain inkjet types have been
investigated in detail. These are designated 1JOL to |1J45 above. O her

i nkj et configurations can readily be derived fromthese 45 exanpl es by
substituting alternative configurations along one or nore of the 11 axes.
Most of the I1JOL to 1J45 exanpl es can be nmade into inkjet print heads with
characteristics superior to any currently avail able inkjet 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
IJOL to 1J45 series are also listed in the exanples colum In sone cases, a
SUBSTI TUTE SHEET (Rule 2G (RO AU) WD 99/ 04551 PCT/ AU98/ 00549 -33printer
may be listed nore than once in a table, where it shares characteristics
with nore than one entry. Suitable applications include: Hone printers,

O fice network printers, Short run digital printers, Conmercial print
systens, Fabric printers) Pocket printers, Internet WAV printers, Video
printers, Medical imging, Wde format printers, Notebook PC printers, Fax
machi nes, Industrial printing systens) Photocopiers, Photographic mnilabs
etc. The information associated with the aforenentioned 11 di nensi onal
matrix are set out in the follow ng tables. SUBSTI TUTE SHEET (Rul e 26)
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usedPer manent magnetic material suchmagneti ccausi ng drop ejection. Rare
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(SaCo) and magneticnozzl es to pagew dt hCopper netalization should be
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el ectrom grationfam |y (NdFeB, NdDyFeBNb,lifetine and | ow
resistivityNdDyFeB, etc)Pignented inks are usuallyinfeasibl eQperating
tenperature limted to theCurie tenperature (around 540K) Soft magnetic
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Terfenol -D (an all oy of terbium Easy extension from singleD are
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currents requi redNaval Ordnance Laboratory, hence Ter-print headsCopper
met al i zati on shoul d be usedFsUBSIIYUTESHERTaREle 2H{RQABNCY, theH gh force is
avai |l abl efor | ong el ectrom grati onactuator should be pre-stressed
tolifetine and | ow resistivityapprox. 8 MPa.Pre-stressing nay be
reqU|redSurface ten5|onlnk under p05|t|ve pressure |s hel d in aLow power
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O a 5 AuxiliaryDescriptionAdvant agesDi sadvant agesExanpl esMechani smNoneThe
actuator directly fires the ink drop,Sinplicity of constructionDrop
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1 J37, 1J44conpared tochanber has a substantially snaller crossMay result in
a relatively large chipnozzlesection than that of the nozzle ,
resultlngarealn eaS|er |nk egress out of the nozzle t hanOnl y partlally

Y Y T M 1 a D I T Y Y e e .

ﬁl




NO~0o 0O0O"CnHacO0Oa NOZZLE CLEARING METHOD H r '~ ma N O Y Nozzle
Cl eari ngDescri pti onAdvant agesDi sadvant agesExanpl esnmet hodNor mal nozzl eAll of

t he nozzl ired periodically, No added conplexity on_t

suffici ent%vs?g&(ﬁfgslpl aceMost ink jet systensfiringbefore thé’cqﬁﬂ%ﬁg‘ggg chance
to dry. Wenprint headdried inklJOL- 1JQ7) 1J09-1J12not in use the nozzles
are seal ed (capped)!J 14, 1J 16, 1J20, TJ22against air.1J23- 1J34,

| J36- | JAmR{sETesnoloRiss firjng is usual |y performedduring a special clearing
cycle, af t er e Etobimvritd 1 the Menfidniutiian e ftlprinr @pe&ieﬁanongastsahan??nffm ﬂ@lC@?W
toln sys effective |

t heReqw HW&F. pr%fr'\%tllg‘)pmarl"tkéet g”"?“c‘ﬁ' gg?moé’e arr%lb"f(lge?yé?’!’%l?'if?{l '658i nk heat er boi |
it under nor rék mgst tlgnatcmmprsblennumlteemélalﬂms ppwer gadfuarpaomnt Thisgs dpprexythasdy 100 v tand
related p rsmm.mgaemd%émsp&n @&JA&@/@%M Iﬁeéﬁsrom@gatcﬁt\@yh,;,ﬁgmsm rtpedrbgmﬁg
drive transi storsapplicationspowering t heater and boiling ink atthe
nozzl e. Refphagr smare@s%t SRThRubble hish epely de f“ikr Sgtey haSraarmdh%'uhfeb@gwn apdomst Pot
require ﬁqsérlte&ediﬁ bl MG AppNeRIvRS Shidiedaends effitidasy eFtourdil ol0ydhyorectis® Ghpwité frof
act uat or pul sezﬂ‘g SOe, anfl urations, this may causecircuits on the print
headupon™PREESHE PGP ES 5P $hel J01- 1307, 1J09- 1J1lheat build-up at the
nozzl e V\/ni ch TheinlogCgnifilaet pradizali With peerieeud lhle'd isayied iank goett Pierodiecirie ey tals have)d éery

1 J20, &l rhgﬂécmﬁ’aé%aﬁsﬁ{bten&w@ D&B0ZAl %ereta;'e gt,tt%u Rigk lafth @5 Q% fHAH. 1o, each
IogchJ2 J 7-1J34situations, it may c

suf fi ci epieod6ic achamymust beconapried fods five Figsaligen @F%@ﬁé@swzwse%mman@caﬁmtem at
toWher e @R el Uk 6 ardufid 300 hozRl@IpErkihtYhedd) buVie B Majdr iPddMnem@d tié fabtRatioh eMpeddRide print
sui tabl e vvherg %bgre is a hardMay be used with:ink pushingto the limt of
its noti BAY Y8218 "%¥F'&ar i ngapplicablelimt to actuator movenent!J03, 1J09,
1J 16, | J20actdcaajz @tremdqet tb@ntat&ss stdleehiye yyringent uigments| of 13:améra @dital dodPinting and

| J27enha 40)
1341) | J%ﬁl E Edat{tg oEonsk El'ﬁltn?g&'pfrl@;tﬁﬁs 'i"oh%e%t thé l%élgreméml%}'dtgllal‘]ﬁlgthg]’gb% néw
Acoust i cmetischnologieriive %V@at‘tds“a&fﬂe‘if@ﬂ"eﬁé‘dﬂﬁe i nkA hi gh nozzl e clearing
capabi I'i t yH gfawhéik g3®hdnab wag) cost i f system JO8, 1J13, 1J15,

| J17r esonancec js of an appropriatecan be achi eveddoes not
al ready i ncl uﬂg”ésﬂllufﬁ"" %’hb"f%y\%é)dp’lqﬁ?iré)npl i tude and frequency to causeMay be

i npl enent ed aphomg'aghxclqmaha@mnstl c actuatorsufficient force at the nozzle to
clearcost in gyst.eps which al readybl ockages. This is easiest to achieve

i fi ncl ude acoustic actuatorsthe ultrasonic wave is at a resonant f requency
of the ink catnallyizepresHidth dnes miningyeress seqtioabri cated plate is pushed

agai nst C~ cl eggp ;ggég@gzeslaa(,ndglpgg@e,dAccur ate nmechanical ali gnrrent
i sSi |l verbrook, et he é‘ﬁz es.

fornozzl esr eqml %‘B’A‘Zg%{‘ﬁtj‘ c?rgtre(,ﬂebta ebC§Td lfyett}ee'f]l?et ﬁydfgf gescnl?eg lg\iy P”E'i/g gefrmg levels of
post sMovidififipulpas s diffepaneinkje tplinblegia hyple |bwatde\(elom1ﬂb§e the As&ncel ta fiveof widkarangg ef dhaices for

t henozzl ri e
o The| SACAUILEATN g LA, LE S BHRSRM GBM SB MBS
or ot her kigutfngh delow-t h al I I Ji ncreased SO that | nk streans from all

of met hods canmtmntaedebtg@d&ws&u;@sumtewt PHdS Rhde@BdikifdKprin@ Sisiefs, mﬂzAne@ owkhl S
may be used inExpensi vecon({jlunctl on W th a%uat or, ener gi zi ng \Wast ef ul of
‘%é‘ Etver el

i nkPrint OPEURE WG R ARnteraa X feio deskioppad n gt B g 4 Sl e P
pl anar pr | nt Hﬁfaﬁkafftiiahlﬂhchll‘e usiog smdard drociss equipmbre,aic mnr ﬁeabe&ﬁmed iorbka mexolithic 0.5

systems pr {,l abr e %’[ it dﬁﬁ %Ipﬁ?c]g sn?f %f)r c§loﬁ1§l&§é4rp)(§ %'Jp uﬁﬁ&? Ith% Ssui? Eeag) Is El‘&ﬁﬁm %th

very fragi uires
mechani catith pafvdttswitﬂbléeaendepp@ynmmw Bteam"e%emm Btaétd@lseeér*ﬁ Imtawhwbwto Fmrhvigh

vol unepr ightng s Yigd ﬁ%ﬁﬁﬁﬁfar’éhﬁt m%tfﬁ&%&tﬁqtﬂ?@b@d ndzzﬁesBKdeé{adﬁQoﬁTol cﬁrhﬁ@an be
effective vvher ?Pgr Fa cat on C(r)hn% exit be use Jboi |

heat er nozzl e éﬂ il tp é "t‘i‘é? (i Prighg by ing m‘det 35 '%Chﬁ@flf‘l(’m%%%ﬁ& t‘gefgq"l"‘ﬁk
j et sect i on nieehRmirssmvbicie &n rbatcrexteiqtuinge litltogrﬁmnauytmnbemﬂ:medThsen freastmidsd Gigectivdt

require dno(ticlt to%"l ﬁ‘nlk gaws ttprgugll m?es et%gghm{l%hl Tie wa er Itl}éeno Cle clg:amlbgrs liabrlcaﬁed 91¥ fronq rflac%s

can bead cost 1nesone eared sinmu
i magi ngc ohfe waferakhe printhead is enugctedolt the @m@ra gircuigmy btape aetor@ate@ bondme)ZZL E PLATE

CO\ISTRUC—@r&NRNemn%& Applications
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concurrently herewith and discussed hereinafter with the reference being utilized in subsequent tables when referring
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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 1J01 to 1J4S series are also listed in the examples column In some cases, a

SUBSTITUTE SHEET (Rule 26) (RO/AU)



| RLOSG 61 The clainms defining the invention are as follows: 1. A
recycl abl e, one-tine use, print on demand, digital camera conprising: an

i mage sen ce for sensing an inmage; a processing ne rocessing
sai d sensgg{lﬁgé% a storage neans for storing inages andggf@é$éwgﬂ¥or
utilisation by said processing neans; a supply of print nedia stored
internally to said canera; a pagemndth 3rint head for printing said sensed
i mage onrigaindy qsﬂlﬁtmmthhnancembprwhﬂe itlyleazes] chioradtenigtich widerdirgtharpurened on a
structure of anhﬁe &pPRIOAY incad 1S Rnter, GHALEWER Phifi !, srrsﬁmshguil bmﬁeﬁs Wbrhrhbrdia T hE
canera, to which said processing nmeans i S responsive to nod

char act &1t SRS FabFic Rrigiers; FegkgieriptgS fnterpst WAERTintsts: \é’%"(ﬂr"ﬁ"r’% Piifd“f‘?b‘ﬂ?%f‘gd%{lﬁ'éf?ﬂi‘%g on
a st at e parters, Neetd A WihtergFaBachizks, iuSea@ntngagstetb, Rhdiachidrd Potograpiic miMlBigee] N
when said Coﬁlherl flomgﬁc% oc&ed wi hathe]c glfgrgr%enﬁc;[n J ?l dnsan'sndnap;‘n%\)tr(':ni3 ?{S Isert] %ut %1@%’ 1_&3%263

t he print media to ACUTDdI T ed I mages *Sel BeEeg i group of

di gi t al kapleenhanced standard color i mages, sepia color |nages bl ack and
white i mages, black and white images with m nor col or additions,

mul ti - passport photograph i mages, sketch simul ated i mages, bordered i nmages,
panoram c i mages, images with additional clip arts, kal ei doscopic effect

i mges, and color nodified inmages. 3. A canera as clainmed in claim?2
further conprising a detachable jacket having printed information on its
surface which is indicative of the type of effect produced by said contro
means when said control means is in said first state. 4. A canera as
claimed in claiml wherein said i rage sensor device, said processing neans
and said control nmeans are created on a single integrated circuit device,
sai d devi ce being programuabl e by, and connectable to, a programr ng device
arranged externally of said camera with said control neans being responsive
to a coomand from said progranm ng device to cause it to change its state.
5. A recycl able, one-tine use, print on demand, digital canera conprising:
an i mage sensing neans for sensing an inmage; a processing neans for
processing said sensed inmage; a solid state control neans, fixed within the
canera, for controlling operation of the processing neans, the control
means causi ng, subject to a state of the control neans, nodification of
said sensed i mage by the processing neans to provide an applicationspecific
nodi fi ed i mage; | RLOSG 62 a pagewi dth print head responsive to the
processing neans for printing said sensed i nage, the print head being
fixedly nounted on a structure of the canmera; and a supply of print nedia
on to which the nodified, sensed inage is printed by the print head to be
output fromthe camera. 6. A canera as clained in claim5 in which the
processi ng neans includes a m croprocessor and in which the control neans

i ncl udes a nenory device associated with the m croprocessor. 7. A canera as
claimed in claim6 in which the nenory device is inaccessible by a user of
the canera. 8. A canera as clained in claim6 in which the nenory device is
a progranmmmabl e nenory device which is accessed for re-programm ng upon
recycling of the camera. 9. A canmera as clained in claim5 in which the
application-specific, nodified inmage is selected fromthe group conprising
digitally enhanced standard col or inmages, sepia color inmges, black and
white i mages, black and white images with m nor col or additions,

mul ti - passport photograph i mages, sketch simul ated i mages, bordered i mages,
panoram c i mages, images with additional clip arts, kal ei doscope effect

i mges, color nodified images, and imges related to predeterm ned events.
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operation:

supplies sufficient kinetic energy to

expel the drop. The drop must have a

sufficient velocity to overcome the
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of { The drop -

reduction
reduction

tension

The drops to be printed are selected by | Very simp]
tension

some manner (e.g. thermally induced
pressurized ink). Selected drops are

separated from the ink in the nozzle

some manner (e.g. thermally induced

surface
pressurized ink). Selected drops are

by contact with the print medium or a
separated from the ink in the nozzle
by a strong electric field.

surface
transfer roller.

BASIC OPERATION MODE

Operational mode

Actuator directly | This

pushes ink

Electrostatic pull | The drops to be printed are selected by | Very simgle

Proximity
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energized.
ink from a nozzle in the chamber.

The actuator is normally be
straightens when energized.

The actuator squeezes an ink
middle when energized.

pressurizing
Multiple vanes enclose a volume of ihk;—

These simultaneously rotate, reducingg

the volume between the vanes.

Straighten
Double bend

Shear

Radial
constriction
Coil / uncoil
Bow
Push-Pull
Curl inwards
Curl outwards
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a solid state control means, fixed within the camera, to which said processing means
is responsive to modify characteristics of the image to be printed on said print media
depending on a state of the control means.

2. A camera as claimed in claim 1 wherein when said control means is in a first state,
said processing means causes the print media to print modified images selected from
the group of: 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, kaleidoscopic effect images, and color modified
images.

3. A camera as claimed in claim 2 further comprising a detachable jacket having
printed information on its surface which is indicative of the type of effect produced by
said control means 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.

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

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



