; e3ed2al $26F2T2p CANERA PRI NTI NG USER | NTERFACE AND METHCD Fi el d of
the | nvention The pﬂwm HMM gﬁl{ss substantially to the concept of a
di spossby/eissmera h printing capabilities P%ﬁd“# pticular,

di scl oses A Low Cost Di slﬁo@abl e Canera System Backgroun e I nvention
Recently) the concept of a "single usé* disposable camera has becorme an

i ncreasi ngly popul @AMEBA PIOTERE PREMMNGWSHROSTHRFACE ANBMVETHYBt ens presently on
t he @g[dl%eth ﬂ\QnT@r, ly include an internal filmroll and a sinplified gearing
mechanrsmior traversing the filmroll across an imaging systemincluding a
shutter afée pesan FeiRePs Supsiensipy (thecanesgtof a disrosablesemdrg havingjingansprisgrecsaapilivas pest |

r et Udirdc, GRIVEE A oY To DishQatde Cdremsdare! opnent centre for processing. The
fil | | aFen out of the camera system and processed and the prints
retu?ﬂé‘%@éﬁ” % The canera systemis then able to be re-manufactured
t hr ough t Recentyseée tancmpt aih "sngle@ve” flisjosable@hrherd it bectrdran drerasingly pysitaesopsuinke

r epl aeEMBRlosBfe ARbYa YQE pREenPAY: ﬁehtaae%%a a@ﬂdéan%tJnﬁr m%ﬁaqa Qﬂmﬂ ffied N€

canera systemin accordance equire 'S wa e concept of
a si BeAnas pechamsy fanygeatyiedhe fibm ol peoss an igpging v ingudinga skugere ing petenfliey, a
C ane fuger, 33t IFInG @ SindERM réll ORASBElcabiyra bRRmE eﬁletmtevea)pmm Eeatl?& foxvxdacbcséamp roeges for
a hanqns!gmlatrre{hacadea\él C mha ing a E“rglterrttat rdt h‘ﬁ ea e senspr and
procédst A means. SUEH *FiatT mages “é‘enéé“‘b“" PHREE" s h%amﬁ SKER AL o

pr oc abls tecbe !ﬁqunh@ctpﬁmwltmdlsmm a am\oﬁladaptlte dle tcmeoeyatm thereplhgement pipned out

by t RR: Wk dbRPaiBAD Re R SGHRIE the IIRraRIAROR SLorGALELiR raMdRM. [H bisRARY, the
di scl oses a systemof internal "print rolls" carrying print media such as

fi 1 meBeRt Of Afsle Hei " HisRgeadle aramerd i PRIARE P e SOPS¥HF™addi ti on to ink to supplying
t he pri nt iRecenitE & tesnefaQysteinhas eadiropogd py e A8t aggtieanpwhidhiprdvidbd for ahafdti¢ld Luenera

di scl r . .

Unf Ord?ﬁ%;ﬂ?% gya%éegﬁlﬁglb@ﬁsﬁ% %@Qnsofﬂkg%&é‘s?ég%et(‘q ts.llh that ﬂ%sefsr%ﬁg E?xgé%%ée%msmg

s ubstreeATs; 3 Precewed by ProcestipLngnssad Hamed te br leswtntsy pinsd P dy hepringngrpgees on

i nex pﬁlﬂﬁidv@hefpﬂi’pl%e@éanieﬂfijisﬁﬂltfurﬁt@lr@sﬁl@séN@Et@ﬁbm&ﬁzﬂ ;mm rensabmlngprwhs&@dﬂtﬂaal
nunbefr t he orenent i oned arra

parti 2 I"?a't" Whichc‘]'gﬁ‘i? “‘ec&‘i '%“';5’ %‘&%Pé‘g‘b‘%&’r‘%t‘ 10 pypPyiAg g PrLNE RS, %{g*fee"”{“d’g Bﬁ"&"\?ﬁ de for
a si rifhe erimrvd iy fagieckidclopeditaife detaqhhbdrring teplasrbbloditidie: @omsymabl e portions in any
di sposabl & #aREhdy, sﬁféhH}ﬁLm Ehﬁelﬁb%ﬂ%@é&!&%&%@% @bs@aﬂ(‘al Po‘é‘t aEu?ﬁl%Jl&’bead@Qraﬁ@p' dl'y

serviced by replenishnent and return mar ket pl ace.
f ur t He Proye&siPrepreingxgensiv ooy ifsigpt camesy W%Wh@atwtw a §‘tb€ﬁ“a‘glé‘“’8‘rcr ?féft‘fl qéﬂ’itys habl e
por t i@;swts&fthe&fdddn&mabalr@xgexﬁéﬁera syst emto allow for thei r rapid

giglt gpnl S gnqefari(cu%ra IU} an?' sgos%ble ca{nﬁ [Y%J?d}éégg b?e Rro@n{ié) 9/ lba sufltﬁle aFtd rsaglg rfiorm 0 arrer a

pri ntremepishngnt Qfﬁhelcmgetble pprtiongin Anyldipnesatile sinegap ehattbc dipesehleimpg Fangn ree?dylaetrel y
| ow qeamyemt@rsmatsaﬂanhaumgne%egtaﬂat fsal ity as possible. In this

respect, reV|ousI ro i ncl ude

rechani snel PO B Br B AIER S ER b HGPEBebt SPREL P A eat o

mec hadispssable faperaystemito #iigwdartheir inpidirepiegisisneonn print nedia via a printhead
system | tr, Yol il sl daibblEto oG RL AR Pl AR ik O Byc T SASIRDEY R0 10T
conveni ent and conpact arrangenrent of conrponent S suc hat they can
|nexp‘ét‘f§ﬁd\Ve‘P?P‘ﬁﬁ‘t¥d’P'aR§t’%i‘lg‘éd in an i nexpensive nanner so as to allow for t he
readily di EﬁﬁlﬁcalfHdesnfalﬂé Impﬂ)fvtd@fot tekitgnelylldw améarﬁ@armm hadingmseahiuaupzamtme

arr anﬂ%hrl%ergstpé(:t t[he c%rﬁeras em as I‘CVIO Sl atl‘tprog% gl uEi mc?ude mecga 1smn%r sensm am{ rocessm

at t enpt 5 ocess of Y BFrhitshiA ed ¢ &5 a8 T éerlve
pr of i tenseq inapes hedqheqnutr inecbimisem for pringesasthe wnzqs PR nrmametuwa wethearl esfspmbltsvmte nt
nmay cmemtlahdm gfrh Q'stEth ﬁavﬁa%&a@mt aaatctﬂpgaa L@Jngen@ntusan@tnewaanmpr iate
i nks an rint nmedia he caner a. emgﬁpro priate aggsuc

mat er "8 °§‘P?Fd8‘f"?eé§tﬂytmai“t‘f“étﬁ°d| I TOEPSRES IRARTE 3P 25 ORI or the readifyy
PCT/ Ap8h0549 2 especially where the refurbishnent is done by a
counterfeifar, Wn?cﬂ"dﬂ&)s&b% c%é?m#?‘{:gemL Gele Wi QQMﬁ&m%ont}&'cBQe r%Efa&LerE R&uempt

ori gi nal s" i s respect amage t e canmera na er manent ,
r esul PicPRY “tﬁPéfﬁesF Plrefprbishingrusidiererdieat @ derve Peﬁﬁsqm*bﬂrrewbrstm%%teﬁets UbfPfétweclt he
manuf ack Mfueﬁsmtlot miyn@usp ﬁ@dw@atﬂagmo Bt candtilin anlcmmftﬁenge Gfm:@br@ﬂ'u&tmke‘iﬂrprlﬁthhﬁdh@ h it
may nOttht t%e camera n?hry‘t'nag'p(v:rt[) uxlateelp So fu(g'h rln}te'riafs ma result in an 1r?f r10r qt{,\ﬁ, bx%dtg: sirable to
provi de T of A Canbrarand re if TPhG  Prodes s SyLtE W8RGl | evi ates these
probl ems thereby providing the consuners with a better quality product and

a higher Ieve n assurance. In the field of photography, three
i mportant eff ﬂ ““mmmm ‘m;reat rel evance. The first is the distinction
bet ween col our "ang, k and white. A significant portion of photography

now utilises col our owever a non-insignificant portion of photography
still |s steeped in the fi eI d of bI ack and V\hl te photography Add| ti onaI I Y,

e e ® e g —— o e e e e B e e ——— R o T .



a substantially nunber of different specialized effects instantly on
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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
aspects of the aforementioned arrangement.

It would be further advantageous to provide for the effective interconnection of the sub components of a
camera system and for the effective driving of moveable parts within the camera system

It would be further advantageous to provide for the effective interconnection of the sub components of a
camera system

Further, as it is proposed utilising such a re-capping mechanism m 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 1s likely to only be constructed at a substanual cost and it would be desirable to

provide for a more inexpensive form of instant camera system which maintains a substantial number of the quaity
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the invention will now be described, by way of exanple only, with reference
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snapped fitted a series of electric notors 16, 17. The electric notors 16)
17 can be entirely standard with the notor 16 being of a stepper notor type
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WO 99/ 04551 PCT/ AU98/ 00549 . t2. be inserted in the ink refill holes and
the ink reservoirs filled with ink with the air flowng out of the air
outlets 113 115. Subsequently, the adhesive tape portion 117 and plug 121
are attacWed44881t he printhead tested for operation capaRGTAUEHIS49
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refilling by neans of renoving the ink-%upply cartridge, performng a
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WO 99/0455%1 -13 nciion Digital halftoning Print head interface 8 bit CPU
core Pr o@#ﬁﬁﬁ@#—ﬁtﬂ%—éﬁﬁ%ry Scrat chpad SRAM Paral l el interface (8 bit)

Mbt or drive t¥ewmsistiog sy cberjfon@ wodh nfaj fall 3HAGh¢ espe of tit peasdnaieentibe ptefeaedrfarms dfs
Busses the invention will now be described, by way of example only, with reference to the accompanying drawings in which:
Fig. | illustrated a side front perspective view of the assembled camera of the preferred embodiment;

Fig. 2 illustrates a back side perspective view, partly exploded, of the preferred embodiment;

Fig. 3 1s 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 1s 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 15 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 1s 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;

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

Fig 121s a close up exploded perspective of the recapping mechanism of the preferred embodiment;
Fi

g. 13 1s an exploded perspective of the ink supply cartridge of the preferred embodiment:

Fig. 14 1s a close up perspectivg, pamlyn section.of the intemal. pertions of the ink supply cartridge in an
assembled form,
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Parallel interface, JTAG interface and ADC can be vendor supplied cores.
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conveni enWOd8@#%ti on fromtwo AA type battery cells. Fig PABAUIHMSOrates a
| ayout of the ICP 48. The ICP 48 is dom nated by the imaging array 201,
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therefore cogt o Gk RPRRENZMmbI IR bR ekiRE &3 smal | as feasible with
t he technol o y avai lable. Wth a four transistor cell, the typical pixel
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the photQsiid € sitthg R8ack BBCHeksheBifhe Asw 2T1R chrhdf Kindudds 4 haPlr ol BN ORI 3 GniGad be a
phot ogat e, pi nned phot odi ode, charge nodul ati on_devi ce, or other sensor.
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The second | argest section of the chip is consunmed by a DRAM 210 used to
hold the imge. To store the 1,500 x 1,000 image fromthe sensor w thout
conpression, 1.5 Moiytes of DRAM 210 are required. This equals 12 Mits, or
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non- i néﬁ'lrldot: Y2 Séfng ‘me stﬁI %f‘ﬁ@§> a saxegbftcbﬁur cﬁéﬁhéi)sretcﬁeﬂ%'&gugh §9 ‘ng SrSé F ﬁ"l%ﬁnﬁuead
usual l'y necessary t tai n good col or space conversion when the print

engi ne 1% ki thegpsgptin ‘é&‘f Préfﬁ'FFSF‘BEﬂdH]SHI iis peHmed Bpt a thegegplghr pripgingRsRsess isr?éanﬂtse,ﬂ of a
hal ft ongds 1orp}©vmemu @u»tumtturd OBtpdte FiyhcS BB pring supplBinitat EElucEytﬁxEé?lﬁR gaaﬂy rRervols edng aA
rsT:“rrF: SI fr;g'gsre%‘fﬂ Y X éduafri%gwgr '%g?“%ga eloevr{%serggl"tl()%eém \t/éh\?seerr TS rh‘ée%lf"% © SErfl’lht one
pi xel rakend gcldswa (CP@swndma&morme IpE xeaierial 687 - t1pe whicl pesta in m’ogmmmk tithin ghea
single EUALprranb Gk cRdRL ﬁfQidtﬁJreforJ Bl@vem%lgttl\eplhﬁ fbm agﬂmgqgﬁrandafoﬁh N%Qhel ﬂ?mtﬂea@ @l or
ALU which i s sFlare with the col or conpensation Tunction

hal ft onP‘H‘@edd‘ahhaﬁ‘B‘Flf‘ Bi}“f?@dy%“g‘ &hafegebv@&fss’@& 1§01 Orrfapmed thepuethibs mw ?fgﬁrsaemnor
st ochasblaﬁcﬁi&tellrmmm@“dhhhefnde@dﬂmce)Anhal ftone matri x ROM 116 is provided for
storing dith |ent I ther gell sadequate
to ensure t hgtt ﬁ rhtee"g of)fﬁ cy c‘fhe 4 5%et’ vallrs'?lﬁtl ?‘h f‘ﬁ g "%et &Eoror g’ -
cyan, meqgeseEing dinding é18¢"eWm°h aﬁr*‘efdfamhpblmlx trateded 2 4 agips ethigk spatient @elﬁlereforeo'emhs ure

Maxi MIMGQRPASRIna A0k RBnOhe LiP Rlel aknndlotm ail |iHle$ Bl AL Skes qu&l{dmmmpam%mkhe
m d-tones which results from bl eed es fromone dot to adjacent dots

dy
whi | e sESiFtng sesisting Ay ifkdiow out R ‘"é’i’"it@“rl% de’re"aai"eSWf GREpArtion [1ds w@e%fﬁre%mw is
shar ed Imyg chahv!s vakid énoportiog 1B t S foOr each of the three colors. The digital
3|a![ Lte:‘)mn’gtgl‘ Iu)%? LQV‘W)S ?ngltl%gel{]lﬁc%%e&j Ostarleg Iep &t ]f‘holes }'or re?l mgvgo;[regpoﬁélrg in aﬁﬁép hy el chanR)ers f]1 é’?gd
as erron0digf 4siueH! lﬂPEOVlﬁeflefoSfﬂhEﬁthfé”"élolmre accur ate image with fewer

artifacts. Thwamh o $R3AlPAGE ROk u%@k LtbypeﬁﬁeEtQ'E vg\lvfﬂcaHi I"pgtambmenghl tﬁef gk al g
erin ertorne

and | ess contrg ﬁ%{J %ﬂ% ccurate, t ha unsharp

in the CERYSHEISNYiTH: e R h“ﬁr“l"ht“?’é‘é%‘f"@t‘iaﬁ??gt elgteghedie cplovf ‘%Oﬁer&ﬁf)
resul t s 104y 1&x 06 Iwhiengupghuiak totd)ffemaﬂmbksloﬂge Back\@tfice biogrinBeld SR20kA Skludes 6 betilar
matri x. i aLt b digital halftoning unit 217
using a @"glje{lgk g@ﬁ%&h@@é&n%ﬂ ?V\(/;e} e"@horerﬁeggﬁ S(u)%ée i nformation fromthe DRAM 210
and the cont éhqisk BPPIY bt ipfludesewo grtider Walls 2346125 Dihich peparath éhe hvarlofist ihehamiesed ae t he
resol ut |t@5\‘ed3fntotah@nd ﬁmﬁ@ albuﬁmg hangRet §uRihfi&d 380 fHeiguied wiilGre %ﬂ&r%e‘a@nﬁﬂpt one
image to the thegrgrl nted i nma Each cont one &I xel

Conver t SR 1 RYEER v5F DA oo B 1M JOPEROBEIRTUTE SR (1N 6 ha6)
(RO AU) printhi@i 991045 Thdekck AbiB@g (I35 49ing mcela%niomspmnk&tb@& ofi prinfheadbiio2 for the
mcr OCO%&%%F{@Q{:% %&rs«g e’l‘gergop run the mscell aneous canera functions)
such as reading t controlling the nmotor and sol enoids, setting
up the har dwdpepringead serptyHHei rortitigpin frened dbin| a) mudti-part nisptic lflmeonm@@easé thagnopidwer
requi r eghicba ef he 1 Cikg. l)%na&fed‘gythmmtthe sﬁ)ﬂ& p@ecé@‘l@iﬁldéa@bﬁgqyen@; a 9&%@%@ it BhES

can be used. As the entire CPU programis run froma snal 20. Program
conmpati bility between canmer augeri$UDHSHEST Ret 24)AtrANt , as no external
prograns are run. A 2 Mit (256 Kbyte) program and data ROM 220 is included
on chip Most of this ROM space is allocated to data for outline graphics
and fonts for speC| aIty caner as. The program reqw rerrents are m nor. The
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require crystal accuracy since no date functions are provided. To elimnate
the cost of a crystal, an on chip oscillator with a phase | ocked | oop 124
is used. As the frequency of an on-chip oscillator is highly variable from
chip to cWOP0435¢ frequency rauo of the oscillator to thePPI/AUPHIO§Yi tal |y
trimmed during initial testing. The value is stored in Flash nenory 121.
This allows the clock PLL to control tHe ink jet heater pulse width with
suf f i Ci ®ndserR€ RiutieakyrefilhoBCanathe hup askrBiRAMed gittanis Wil the st fatving orAivheZ@d Ddutktstie a 6T
cell. T ra LoV I r r i 24

byt es 1 oo SEeaerar A B RY AP Rl RE L Me PEOBL N and B pelhell i ekl
for thecapabilifgs. Prbseguentivhige ipl supRly taevidge #2rreberrendidy remayer fprrefUing 8 meghy of gpmoyipgethe
timng Sk GRS Grchd2elWerkdRhindywdiie KPaid, irld e adlisingRERRs fof 1} AGruSh GRAGR syl e Y
dependi nﬂ],u onHIe er turg, tfhe nurrbfer%.gf ots _(E%gl,pt ed sinmul taneously, the
print & By rilieg e;‘f‘?ld?ﬂ“ ¥ BiTre el e £ 8% HPRY SRS £5°8F2 e ink in the pint
roll. The f otuminginog td Bg. &5, thab lisshadn ae xtaapla &loucairdnig Cnsurd ad Plaesyoig iChip (lcead
interfagge: ConnectionFuncti onPi nsDat aBits[0-7]1ndependent seral data to the
ei ght segnents of the print head8BitC ockMain data clock for the print
head1 ColtsriEsea brna oA Prpssetiap Ehiplghnrovidadise si gnal s for the CWY actuators,

al | owi ngr gl Ei8cRERMincAbHaBE of théTBshefa ¥ith QIRCAcepih OF th3 Bam KiEdaadalp eT1-clip ladlid ONBhly

11 ows EBE PIE Semiie EOS St BO R GOhGRHpLT B on daial mige poceiis DRaM | ©
t r adeof siexANRROM, eSchigeltahdustpiel fectiais mneingd chip2 banks of nozzles for

si nul t aneous Ld:AR2ha fern kLoads the parallel transfer

regi ster mh@%&ygagtna ?Jr:%o%eaahl‘ﬁ@%ﬁﬁ tglrggi sterslTotal 20 SUBSTI TUTE SHEET
(Rul e 28&jdinerdye Alf micropEMOSDFASEAPSPErsAIgBIPGE4 5d cosBpRifelf BV Wihfiow's law,
transi sbQlis Rinabd by AcHOSERVIEIDeNsor amray3d01NRYcdiS; ¥ BiBbd O teBdopizelsl agftoddtl the

aut hentiﬁ%‘%lon code. This provides ht_eher security than storage of the
aut hent FEFE1BH™Eode i n ROM as reverse engi neering can be nade essentially
i npossi bl e. TirdCFl4& $hludee IGHIOS Ipgc. adpdeimateysesoy DRAM, Iy ahdogr dfclitey @l veryestnall |
maki ng [ iQle Q. [ [ Iy 1 G, or
ol et rof st BT, S k! Al 8 20 BRI R H R BRRORRR:
manuf actREneding. At | east two other Flash bits are required for the

aut hent i cat i ARerRERBLHSICPIankbabilyMdidiided iRt6 Ko cRPK: ode @2 ke GMITihiRfhg Qkay ! Ai@the other

aut hentication code,. and a bit which indicates that _the nmera has been

ot 111 edn i AR E LT e Do s B o PreHD AERER y o BB be
used t o IGR, vt ekiRog ofiprasadinigemi tdad-mad frexis solmewharrargklled byathe redpeed Anhiiwifer enadedquring a
phase | ockagd diQoR-LES&Rbd N9 paraneter is stored is provided for scaling the
cl ocki ng@c cle to an ap ro[)ri ate correct time The clock frequency does not
require ?@P?&fmﬁé(&%fﬂé}é e Qfiqyeng figtionsat e functions are provided To elinminate
the cost of a crystal, an on chip oscillator wth a phase | ocked | oop 124
is used. As the fre i illator is highly variable from
chip to chip, the f{E§#Rcy ratio of the ogcillator to the PLL is digitally
trimred during init{alsdegpixtinfhgd Roval ue 1§ stored in Flash nmenory 121 Thts
all ows the cl ock PLEteo—eenttol—the—tnk-bet] heater pulse width with

suf ficient accuracy A“@%F&{‘%ﬁ'ﬁ%“%mm is alsmall static RAM 2?2 with a 6T
cell. The scrat chpad inmgosnsdediuvhedgpaemr y nmeilnon~ for the I 6 bit CPU 1024
bytes is adequate. Ahg,a%g‘.‘.enshr:—:réagdéc@*er%rface 243 formats the data correctly for
the print head. The|print head interface allso provides ail of the dining
signal s required by |Ahsdogto Rigith erersiT@®6) tli m ng signal s may vary dependi ng
upon tenperature, tﬁr@a S ; d sinmultaneously, the print
mediumin the print Jroll) and the dye densilty of the ink in the print roll.
The following is a t&bleexpsfreext ernal connedtions to the print head

i nterface: Connecti MFVBEGFERATSDataBrtsq- 7] | ndependent serial data to
the eight segnents qi_the print bead8Rrt d dckMain data clock for the print
head1Col or Enabl e[ 0- 2PRAYLASIE&Ie8Fabl e signal s for the CW actuators,

al lowing different pWokEnkméime 107 each coflor. 3BankEnabl e[ 0- 1] Al | ows ei t her
si mul t aneous or inté€ i banks of nozzles. This all ows
two different print |$588@0Fpower consunpti on‘

tradeof f sS2Nozzl eSel gclo[oPAA} Sel ects one of 32 banks of nozzles for

si mul t aneous actuati s the parallel transfer
register with the detiaia i;é?eomrfafr"hiilgi si hift regi si: ersiTota 120 The print head

utilized is conposed of eight identical segnents, each 1.25 cmlong. There
IS no connection between theSESJMUTESHEAT (FRue 2pr(ROAWMead chi p. Any
connections required are nade in the external TAB bonding film which is
doubl e sided. The division into eight identical segnments is to sinplify

| nhogr aphy using waf er steppers. The segnent width of |.25 cmfits easily
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Tummg now to Fig |6, the assenbly of the canmera system proceeds via first
assenbling the ink supply nechanism 40. The flex PC8 is interconnected with
batteries only one 84 of which is shown, which are inserted in the mddle
portion AY03%¢#5%Int roll 85 which is wapped around a pl a®PCTAWYPHHE? 86. An
end cap 89 is provided at the other end of the print roll 85 so as to
fasten the print roll and batteries fi-raly to the ink supply nmechanism The
solenoid coil is iMEEEgMEcted (ot snow) to interconnects 97, 98 (Fig.
8) which include |lgaf_spring ends far intefconnection with el ectrical
contacts on the Fl P'$eBaEeNigs to provide for electrical control of the

sol enoi d. Turni ng rMP&niheadii@Eee S 7 - ( 9 the next step in the construction

process is the inse:-t_i-enp—oi—t-he—pe-l-e-\.ta-n-t-—gpar chains into the side of the
canera chassis. Fid.2% P P strates a fronf canera view, Fig. 18
illustrates a back [siré@amRa@v and Fig. 19 also illustrates a back side view.

The first gear chailr—corprsing—gear—wheels 22, 23 are utilised for driving
. . s mem .
the guillotine bla R FiPhe gear wheel 2B engaging the gear wheel 65 of

Fig. 8. The second @archpmadnamMcorrpri sing gear wheels 24) 25 and 26 engage
one end of the printatter— As best indicated in Fig. 18, the
gear wheels mate wifth corresp n [ale] buttons on the surface of the chassis

with the gear wheel M@orbeven!gnssuqa@)fl tted i hto correspondi ng mati ng hole 27.
Next) as illustratedepmpiro—20the—assenpl ed platten unit is then
inserted between the_print roll 85 and alufinium cutti ng bl ade 43. Turning
nowto Fig. 21) by x}\Géq’S“F‘F'TaEFm nation, there is illustrated the

el ectrically tnteraCtdhNRaromponents of tHe} canera system As noted
previously) the conponents are based arounfl a Fl ex PCB board and | nclude a
TAB film 58 which i pP¥Ftonnects the printhead 102 with the i nage sensor and
processing chip 5. Baedds TS supplTed by tyw AA type batteries 83) 84 and a
paper drive stepperlontor. .16 s provided_ ih addition to a rotary guillotine
notor 20. An optical element 31 i s provi ded for snapping into a top portion
of the chassitr (F2, DRAR, idage seddbr, Mmmmtm&ibm Puzdliel @SR OTAG GnGfadahd mmgmaa

0P oL BTS2 LD | 8 LSSl UL RO RS 11
Tensi ng osyaiefnB®o Pdryprbagery fillsat i on of the prints left nunber i n addl tion

to an opti caligpiPRubh@MERousst ttfeQEJP ma PHAGICP 48R dofiraied B)h@le hﬁgn% arka9 20 £k Nal
di splay. Turning next to Fig t he assenbl ed unit en i nsert ed

into a fPHHRS dfﬁ’t"é’r 806h%féhe9e[npv\:mac H"‘f HRABINGI ATE2Y L% FMRSZI qaeﬂstoa&o[uyev;a)fcf gesiep pvith 2
pri nt outr&olGHdBSATTS0A A '1,0E. $HEErTy ¢aod @vn&@)nto(theRG{venﬁbhaDconﬁgMoQ Wil 4labpleen pixels, one

PCT/ AU98/ 00549 .- 20Tur ni,.ng._now. .t o yunit .92 | rovided with
a snap- ondo xel d((:"(‘)esber PS&‘ wﬁCh(?H(elgr ‘ilr%é"s”"zisg Bb'é %fsmthe lmaﬁ"Fa’F‘?button 7. A
wr apper | abeIThQ:b‘Pﬁi edvercesdn thfeld-of imagowrsing pd CHMPRBaMage senging if PFUF“‘?}'NM)’OUP%m thaen

wr apped @Eo@unegi R&e OLIERE TRMAABGESN @iec&oh@)e@@ewdam %Mﬁéuﬁmp@@sdmm 3abesc I @pAmed to
t he cover éry ans of clanmp % tch can con? se a flexible plastic
or rubbePeEf r"i‘r%me’gﬂﬁ‘éﬁﬂtf‘éﬁt“la{/}‘sc‘f’ %‘“W@feéef“raéﬂ‘”é‘ﬂ‘b‘éﬁl oggin Ve redd PMOSAEe as
a one tinmel uag SexaﬂfeFan&;ed;Uﬁﬁgatmato Prav Cdes Técmrologsn’slﬁalwtw%uﬁagwm rrages on

derrand I t +hf lml% arradgsgs:[a tmnsxsto ac%vem %{{Er ! e?a s?arr@ar con lonu'totm nqrmlz Chl arges
for arefillab ra sys §dc ra can c?’o'l'd ec 'R %

outer plagd thFrefoea@e@enmve%r ramél Sfroe'éye#sema" 3A fepséhje maﬁertecmlogy vemublba‘tv’ttlear fowrs
can be agdgshr atnd Bfical fitel s(fz"érsdalew 80 firfids thk li Qratp}ﬁc RR4rk 82 Bls afdils Q MBirhufm |§1f‘c$£rea

routines can then be carried out to ensure the printer is

oper at i ofa1° " ReH P “i“nHWbeéﬁhethwEH“sTfF@eBWF‘V“‘%\’ML‘“P%? SUtragtiay ‘l“‘l“?‘g‘hﬁ%és Iths
conduct edsosd)/aﬁ&edu@ toela\ha RduEre qllba)lsltel ty maiiad theY@:Bgin dverttlitelifPdatiahimi ifot@brmntiRald can
be_execul il Shdnl fﬂﬂgls L ﬁ%&%%&éeg%aztsem 98 b2l phbfle G B4 RBodiR) N
a secure protoco on |cat| anefatCan TFESEL. an it er

paper c opifned phatgdieds, Cé%sfeﬁwwﬂocéﬂyee erathetyenséri t t ed on the canera systemwith a

new out er | abgle fouPRSRAVSN aciR@sskah MO SR rafhbH iR b RBtafz @B rlefdR o hiRKSoth R GRel ahd
will be further readily_evident to those skilled in the art that the

pr ogr am ROROPS e I le“eEf YCE BrsTApo5 PIcking deatty glislitlyy i"iéf";‘z‘"%'?"‘"&lf‘@ Hoyyever, the
processi mfyantageih bvoing tie diffesckabin limd1 gleertiaethelingil tearedsyin parkiag@asity. phot ogr aphs

opt i m ;egef B;ggﬁg;ng&;&emag 0D A TRk QRS Gl ELeares. mevmé}@ng%u Br B8 Br%gessfmg&k%y
exanpl e) hae sepingreastdafEosi et:dreﬂndenrg@@ﬁp bﬁwmemoytoe danwpmzth e%ﬂﬁébecrm dhis dedmmwmhgh a
remappi ng of the col our mapping function. A further alternative is to

provi de for black and white SURURITESHEED (Ruknoyugt/a®) suit abl e col our

remappi ng al gorithm M ninmum ess col our can al so be provided to add a touch
of colour to black and white prints to produce the effect that was

trad| t| onal I y used to coI our| ze bI ack and V\:hl te phot 0s. Further, passport
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PCT/ AU98/ 00549 Further, the present enbodi nent may utilize an ulk delivery
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SHEET (Rule z,ﬁyon(/q?t{@‘ 2&@)5 provided as a sharpening filter which applies a small convolution kernel (5 x 5) to the red,
green, and blue planes of the image. The convolution kernel for the green plane is different from that of the red and
blue planes, as green has twice as many samples. The sharpening filter has five functions:
- To improve the color interpolation from the linear interpolation provided by the color interpolator,
to a close approximation of a sinc interpolation.
To compensate for the image ‘softening’ which occurs during digitization.
- To adjust the image sharpness to match average consumer preferences, which are typically for the
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professional photographic products, the processing can match the most popular settings, rather than the most accurate,
To suppress the sharpening of high frequency (individual pixel) noise. The function is similar to the

‘unsharp mask’ process.
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ParalleiXferClock | 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 15 no connection
between the segments on the print head chip. Any connections required are made in the external TAB bonding film,
which 1s 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 1n each wafer step.
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ej ection surface of the printPossible operation of the chamber which is
required to eject ahead.follow ng:certain volune of ink. The reduction
in1J01-1J07, 1J09- 1J12chanber pressure results in a reductionlJ 14, 1J 16,
1320, 1J22,in ink pushed out through the inlet.[1J23-1J34, 1J36-

1 J411 J44Baffl eOne or nore baffles are placed in theThe refill rate is not
as restrictedDesign conpl exityHP Thermal Ink Jetinlet ink flow Wen the
actuator isas the long inlet method. May i ncrease fabrication

conpl exi tyTektroni x pi ezoel ectricenergi zed, the rapid i nk novenent Reduces
crosstal k(e.g. Tektronix hot neltink jetcreates eddies which restrict the
fl owPi ezoel ectric print heads).through the inlet. The slower refillprocess
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.Inelastic
deformation of polyner flapresults in creep over extended use O~0 ~0 0 a
un UVbnHacOOa ~ OYlInlet filterAfilter is |ocated between the
ink inletAdditional advantage of inkRestricts refill ratelJ04, 1112, 1J24,
1J27and the noul e chanber. The filter has afiltrationMay result in conplex
constructionlJ29, 1J30nmultitude of small holes or slots,Ink filter may be
fabricated withrestricting ink flow The filter al sono additional process
st epsrenoves particles which may bl ock thenozzle. Small inletThe ink inlet
channel to the nozzl eDesign sinplicityRestricts refill ratelJ02, 1J37,
1J44conpared tochanber has a substantially smaller crossMay result in a
relatively large chipnozzl esection than that of the nozzle |,
resul ti ngareain easier ink egress out of the nozzle thanOnly partially
effectiveout of the inlet.Inlet shutterA secondary actuator controls

t hel ncreases speed of the ink jetRequires separate refill actuator
and1J09position of a shutter, closing off the inkprint head operationdrive
circuitinlet when the main actuator isenergized. The inlet isThe nethod
avoi ds the problem of inletBack-flow problemis elimnatedRequires careful
design to mnimzelJOL, 1J03, 1J05, 1J06l ocated behind theback-fl ow by
arrangi ng the ink-pushi ngthe negative pressure behind thelJ07, 1J10,

1J11, 1114i nk- pushi ngsurface of the actuator between the inletpaddleld 16,

| 122, 1J23, 1125surfaceand the nozzle.1J28, 1131, 1132, 1J331J34, 1J35,
1336, 11391J40, |141Part of theThe actuator and a wall of the

i nkSi gni ficant reductions in back-Small increase in fabricationl107,1120,
1126, 1J38act uat or noves tochanber are arranged so that the notionfl ow can
be achi evedconpl exi tyshut off the inletof the actuator closes off the

i nl et. Conpact designs possi bl eNozzl e actuatorln sonme configurations of ink
jet, there is (Ink back-flow problemisNone related to ink back-flow

onSi | ver brook, EP 0771 658does not result inno expansion or novenent of

-
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aneli:::i"ated~ actuati onA2 and rel ated patenti nk back-fl owactuat or which
may cause i nk back-fl owapplicationsthrough the inlet.Valve-jetTone jetl 108,
1J 13, 1J 15, 1J 171J 18, 1J 19, 1J21 O~0o ~ow,.. Ch Non ..l Y C ~o0 00
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Cl eari ngDescri pti onAdvant agesDi sadvant agesExanpl esnmet hodNor mal nozzl eAll of
the nozzles are fired periodically, No added conplexity on theMay not be
suf fi ci enWQYP/UYFHpl aceMdbst ink jet systensfiringbefore t hBCTAK$ES4%R chance
to dry. Wenprint headdried inklJO1- 1J07, 1109-1Ji2not in use the nozzles
are seal ed (capped)!114, 1J16, 1J20, |¥®2against air.l1J23- 1J34,

| J36- | J&midwuppiwzzl e firing is usually perfornedduring a special clearing
cycle, after FEAhL.,sthggeégemgmmﬁnemﬂtunmqpmLqelaery Lﬁ@;ﬂ'z@ﬂé&ﬁ}el Ry @ém.@ ST
toln systems wh eat the i1nk) "but do notCa ighly effective it
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r el at ed pat-ent-cl-8a{-Rg—cahR—be—achi-oved—by—over-—hozz-eMy—agqui-+e—tar ger
drive t[anstsyalisnsapdiiling®eieonspowering the heafféle and boiling ink akthe
nozzl e. ?ad’rﬁi”%‘l!fé'cessi onThe factuator is fired in rapid succession. Does not
requi relextU PP i veEf f ecti veness depends substantiallyMay be used it h: of
act uat ofpgsui3ses| n siéAd-9 onf |Sgaptyaddtiod and AppargustBly causecircuits on the print

headupo bdgg@_g con’rl qltgr@tgl—;on %Lppimt%glnd%%amskﬂgg- I'JI1heat bw [ d— D at the
nozzl e wWhtech—bott+-sA b 1y [ & 1) arrert ||r\] et—hozzt+et3d 1] 16)
1320, | §22fHe ink ﬁf 3%§ %TU[?F:‘:'C?\?{‘;;W 4 otherinitiated by digithl

| ogi c>_ JMBMS Technolegyo7.- | J34situations, it may cause

suf fici ent 1J36nHed %\ﬂebd’nﬁdpblﬁﬂﬁn ey @ilizd QP& Sdn@aRElorRN&Edietfomeenlidicdl tamares in
t oWher e ﬁln actuatotr i S not i i uti on wher

rmal | rivenA si | e
Lo bl cRogRTucion S e s of A iRy e ST PR BEL KEEtes o ARSI e
its noti bnnwmgo\zrs'_tiahﬁmpfoexaonahgarpp]ieufncamnelkmormtated ipredoy tro@radarenpov ement 1J03, IJO9,

IJ 16 I 1200t odb Py s Ko Yo 1124 [ e Y =
ul—UMUL}JMLMI Frex OLCU uy P UVIuI || T 0, LI, T 9oZ&J

| J27enhgn %fé'a"ﬂ\al‘ve Si é'ﬂﬁp‘“fo he actuator.|J29, lI""130 1331, 13321389, 1J40)

1J41) 1J4 ;}’ﬂfg"allu44) 1J45 wDOpwbnaoOO ~ rn-j CNOaé§
Acousti g m_c_mwe.-ps-_aggpuad_;.g_ume_um_tu_gb_mzu_e_uea i ng
capabi | iR Hh i nlelkNt at i on Aty (MEMSODt el JOS, 1J 13, 1J 15, |J
17resoncmomanber15-fﬁh¢7s wave (A geviod (MBMSBppr opr i at ecan be achi eveddges not

al ready e 1 19 rude and—frequency to causeMay be
i rrp' enern 6%b varh .‘hg?l:]nr‘f\IICi’ iAdeklréé(:@ﬁngpé)nf f+ecient force—at-the-nedzle to

cl ear cosPO‘iOHS syst e#\SJW ch_al (AdeistMiMSes. This is easiest to achieve
i fincludrosmecoust i glabit-erat or st vedavict (MEMBISC wave is at a resonantfrequency

of the ipgsoqgw TY. [NQ7LLE CI earA&g@emm@gpbrl cared pl are 1S pushed
agal nst II L’I COlI A‘V'Ar A _y' L,I U\.’ L%V 3\ %2 t —IICL,IIQI'II_\.,QI al ; IIIICIIL

i sSi | ver|bPB8k) EP 357];’*8 58pl m’gﬁ?ﬂfe %Z& The plate ha:’ a_post
fornozzl@?%élw r edARIudt el at/bdevisatNEM9Ery nozzle. The array of
post sNoviedthapart's jas-aioequi rec&wlcbg@gmmp There 1s risk of damage to

t henozzlfesActurate catTonN TS1 1 mk—pressure—putseThe prijessur e
of the |E§§%§_Lenpsé $b7 ﬁﬁﬁﬂﬂiQ@ﬁﬁa2imhELe_DLhELEEmouJE;_pLesjure punp
or ot her|R@%%e use 3-96mtR al | 1|4 DaviseandMethed SMEMBLD | nk st reams from 4l |

of met hodjppazannot bh}D&ﬁﬂpreSSLAema&uuapmnaer|es Ink jetsthe nozzleq. This
may be UMf SVEFO] u”"l\'D@'f %&Met&(ﬂl(ﬁﬁ Q[ erergrzimg-Wastefgl  of

i nkPri nt 1 ; f or

pl anar print headDifficult to use if print head surfaceMany in.k jet
systensprint head surface. The bl ade is usuallysurfacesis non-planar or
very fragilefabricated froma flexible polyner, e.g.Low costRequires
mechani cal partsrubber or synthetic el astoner. Bl ade can wear out in high
vol unepri nt systensSeparate i nkA separate heater is provided at theCan be
ef fective where ot herFabrication conplexityCan be used with many |Jboiling
heat ernozzl e al t hough the normal drop e-nozzle clearing nethodsseries ink
j etsection nmechani sm does not require it.cannot be usedThe heaters do not
require individual Can be inplenented at nodrive circuits, as many nozzl es
can beadditional cost in sone inkjetcleared simultaneously) and no

i magi ngconfigurationsis required. O~0 ~o O w.r bna C~0000O0Uis ~O
NOZZLE PLATE CONSTRUCTION a rn a O N _r O a Nozzle

pl at eDescri pti onAdvant agesDi sadvant agesExanpl esconstructi onEl ect r of or nedA
nozzle plate is separately fabricatedFabrication sinplicityFiigh
tenperatures and pressuresHew ett Packard Ther mal ni ckel from el ectr of or ned
ni ckel , and bondedare required to bond nozzlelnkjetto the print head

chi p, pl ateM ni mum t hi ckness coBstiTaTESSENT (REE e R@AUL her mal expansi onLaser
abl ated orlIndividual nozzle holes are ablated by anNo masks requiredEach
hol e nust be individuallyCanon Bubblejetdrilled polymerintense UV | aser in
a nozzle plate mhlchcan be qU|te fastfonnedl988 Ser cel et al ., SPIE,
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,r tJ O5 Mnolithic, The nozile plate is deposited as a | ayerH gh accuracy
(<1 um Requires sacrificial |ayer underSilverbrook, EP 0771 6S8 A2surface
m cro--using standard VLS| depositionMnolithicthe nozzle plate to form
t heand r e 84483t ent machi ned usi ngt echni ques. Nozzl es ar ecatasedossn t heLow
costnozzl e chanber applicati onsVLSI |ithographicnozzle plate using VLS
| i t hography andExi sting processes can bé’usedSurface may be fragile to
t hel JOL, IRTeRnolqgz94, (J1lprocessesetching.touch(J12) 1J17, 1118) 11201122,
(J24, 1127, (¢ 1 I 3 |13 I137IJ38) | 13
(J40) 1341l 142@%5ggfméegé’gphcar]ﬁ%%?vhiﬁé%é}gegﬁ ZéIJ‘I“ne" ASTBTe e SPRFE YREM Such, gy sy
et ch st ofdesFivef YHe &’H&W%yw'@lPqutS*ﬁsaR@qmsnaee@cap@nglc@maqedmrmscromefgreﬂcaos | 106,
(JO7through substratethe wafer. Nozzle chanbers are etched
i nMonol i g.s_a_s_u.p.pg_r_;t__uaj_nrl 108 ( 109 ( 110 (J13t he front of the
waf er, ahdAvH@iaarf erFilingate dost 1J 14) 1J 15, 1Jie6, 1J | Ot hi nned flromthe
back sid .P’RH?b‘E’Iabs areNo dif|J' erential expansionlJ21, t123, (J25, (|J26then
etched i E8F chl stop layer. No nozzle plateVarious nethods have Hdeen
tried toIﬁBOSﬁi)zzl es|12-8edr¥congAc naggeredtbf Mettadlahd Alﬁpaﬁﬂﬁl(ﬂﬂ{(ﬂb drop posiili onRi coh
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USPof i njtpas7dual r ejpt-aeesqvent Ryedceshd Method (IR13)
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pri nt i ng-requrresXerox—hreater—r—p-—+396hechani-cal-y—strongone prilnt head
per col orHawhins et al USP 4,899, | 8lEase of chip handi ngTone
j et Sur f a@@iGard Teehnglggiess al ong the surface of the chip, No bul k silicon
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fl owRequj r edutlabdrk Sji | i con etjchi ngS| | ver br ook, EP 0771 658 A2
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manuf act uri ngl J27- 1 J45cost Thr ough chi p, Ink fTow 15 Through the chrp, and
i nkHi gh ink flowRequires wafer thinningl101, 1J03, 1JOS, |J06reversedrops
are ejected fromthe rear surface of Suitable for pagevm dth printRequires

speci al KAGHRTschnolagies | 508 1309, 1J 10( down shooter')the chip. H gh nozzle
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print he&WsEHyenae: Styl usnot fabrl cated as part of the saneheadsrequire
several thousandTektronix hot nelt piezoelectricsubstrate as the drive
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t ypeDescri pti onAdvant agesDi sadvant agesExanpl esAgueous, dyeWater based ink
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5. The camera according to claim 3 wherein said activation indicator

conprises a light emtting diode.

6. The canmera according to claim

1

wherein the first actuator conprises a first button and the second actuat or

conpri ses wD 3%¥@ssId butt on.
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high resolution capability (1,600 dpi or 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 range 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 equtpment, 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 depends upon the inkjet type. The smallest print head designed is 1138, 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 contro! circuitry.

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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10% & () R otiRBsH=—1 1Permanent Magnet Electromagnetic Ink Jet Printer

1JO8US 1J08 Planar Swing Grill Electtomagnetic Ink Jet Printer

Joous 1J0S Pump Action Refill Ink Jet Printer

1J10Us 110 Pulsed Magnetic Field Ink Jet Printer

Jiius Ui Two Plate Reverse Firing Electromagnetic Ink Jet Printer

J12us 1312 Linear Stepper Actuator Ink Jet Printer

[J13Us 113 Gear Driven Shutter Ink Jet Printer

1J14Us 1J14 Tapered Magnetic Pole Electromagnetic Ink Jet Printer

1J15US 115 Linear Spring Electromagnetic Grill Ink Jet Printer

J16US Dle Lorenz Diaphragm Electromagnetic Ink Jet Printer

J17us- 117 PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet Printer"

[J18US 118 Buckle Grip Oscillating Pressure Ink Jet Printer

1J19US 119 Shutter Based [nk Jet Printer

1J20US 1320 Curling Calyx Thermoelastic Ink Jet Printer

1J21U8 121 Thermal Actuated Ink Jet Printer

1J22US 1J22 Iris Motion Ink Jet Printer

1J23US 1J23 Direct Firing Thermal Bend Actuator Ink Jet Printer

124US 1524 Conductive PTFE Ben Activator Vented Ink Jet Printer

1J25US 1325 Magnetostrictive ink Jet Printer

[J26US 1J26 Shape Memory Alloy Ink Jet Printer

127U 127 Buckle Plate Ink Jet Printer

1328US 1J28 Thermal Elastic Rotary Impeller Ink Jet Printer

[J129US 1J29 Thermoelastic Bend Actuator Ink Jet Printer

1J30US 1330 Thermoefastic Bend Actuator Using PTFE and Corrugated Copper Ink Jet Printer

H31uUs 1J31 Bend Actuator Drrect Ink Supply Ink Jet Printer

1J132US 132 A High Young's Modulus Thermoelastic Ink Jet Printer

1J33US 1J33 Thermally actuated slotted chamber wall ink jet printer

1J34US 1134 Ink Jet Printer having a thermal actuator comprising an external coiled spring

C

>?AP
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1J45US 1J45 Coil Acutuated Magnetic Plate Ink Jet Printer

Tables of Drop-on-Demand Inkjets

Eleven mmportant characteristics of the fundamental operation of individual inkjet nozzies have been
identified. These characteristics are largely orthogonal, and so can be elucidated as an eleven dimensional matrix.
Most of the eleven axes of this matrix inciude entries developed by the present assignee.

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

Actuator mechanism (18 types)

Basic operation mode (7 types)

Auxiliary 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)

Drop ejection direction (5 types)

Ink type (7 types)

The complete eleven dunensional 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 1JO1 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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characteristics
A microemulsion is a stable, self forming

Oil based inks are extensively used in
offset printing. They have advantages in
(especially no wicking or cockle). Oil
soluble dies and pigments are required.
emulsion of oil, water, and surfactant.
The characteristic drop size is less than
100 nm, and is determined by the
preferred curvature of the surfactant.

improved

Microemulsion

Oil
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The claims defining the invention are as follows:
1. A recyclable, one-time use, print on demand, digital camera comprising:
an image sensor device for sensing and storing an image;

a processing means coupled to the image sensor device for processing said sensed
image;

a print media supply means containing a supply of print media;

a pagewidth printhead coupled to the processing means for printing said sensed image
on the print media;

a first actuator for causing the image sensor device to capture the image and to print

out a first copy of said captured image on the print media to be output from the
camera; and

a second actuator for causing the image sensor device to print out a second, stored
copy of the captured image using the same supply of print media.

2. The camera according to claim 1 wherein said first actuator is coupled to the
processing means and activates the image sensor device to both capture said image

and activate the printhead to print said first copy of the captured image on the print
media.

3. The camera according to claim 1 and further including:

an activation indicator coupled to said processing means for displaying an indication
of a predetermined time period in which said captured image is stored to allow for the
printing out of said second copy of the captured image on the print media upon
actuation of the second actuator, the processing means causing the activation indicator

to change state after the predetermined time period and deleting the stored image from
the image sensor device.

4. The camera according to claim 3 wherein said processing means is arranged to
extend said predetermined time period if said second actuator is activated.

5. The camera according to claim 3 wherein said activation indicator comprises a light
emitting diode.

6. The camera according to claim 1 wherein the first actuator comprises a first button
and the second actuator comprises a second button.



