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The recappi ng mechani sm 80 i ncludes a sponge portion 81 and is operated via
“a solenoid coil so as to provide for recapping of the print head. In the
preferreqv %% ge there is provided an inexpensive formof printhead
_re- cappi ng ni sm provided for incorporation into a H&T@HE8@HEner a-
system so as to provide for printhead re- cappi ng of an inkjet printhead.
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t he prebgérmrd igiohodeMinpr ovi des for a sinple and inexpensive neans of
re-capping a rgrl nthead through the utilisation of a solenoid type device
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based ar ound®'& ‘SGERPUPA T ok Bathasts Blusipring fhe ingsrtion pidesleetriq mniss: s| i t her  of
silicon havi Rg 5ds ekl efspeatk eﬁheeﬂik(sh@d' n&ﬂmaﬁtkheofbagléfeﬁwefn@&dﬁneﬁpr the supply
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di fferent foFi&s’ st wptchws*'@‘vs@tthe@aiemblcﬂ fotweofi thd ik aupply Prechdnisi @fnad prifate@nt
speci fi eabddais; of the attached appendix. In particular, the ink jet
printing sys em set out i.n provisional patent specifi cation entitled "An

| mage Creati Of I\/ie”t“ﬁﬁ’éf’d&drfﬁ“%‘ﬁéf’%t't%“f“l“B'B!f)‘he preferedeepnbedisratir rent |y herewith is
hi ghly sui t abie.is {lide p@ipEsies viaWrii e BikdABld foRKbree pla@s DME! 0gi es, as referred to

the attachedg., en constructing a printhead
unit 102. The® ?Eﬁg‘g?}entsgelcaree"cﬁOrP%erfaéSﬁ’t“Eka% g‘hmﬂf%‘e% ¥Wply cartridge 42 being
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reservoirs 1s required to store ink and includes a correspondi ng sponge
type material 107 - 109 which assists in stabilising ink within the
correspondi ng i nk channel ref or venting the ink from sl oshing
back and forth when the prgqlgﬁbg 'ﬁéﬁEEﬁt(ﬁum lt‘pgéuhandhel d canera 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
f| rst end of the base pi ece 1I i'ncI udes a series of air inlet 113 - 115.
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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
vari ous i %Q)g ers and are tapered into an end portion abuttin (% t he
_surface o i nt head 102. The guide walls are further PREAYEHICH 1y -
supported and regul ar spaces by a bl ock portions eg. 126 which are placed
at regular intervals along the length 6f the printhead supply unit. The
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Turning next to Figs. 5 to 7, there is illustrated an ink supply mechanism 40 utilized in the camera system.
Fig. 5 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 besed around an ink supply cartridge 42 which contains
printer ink and a print head mechanism for printing out pictures on deﬁmd. 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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functi olir;l$ ?ng&{k%mﬁ? d(%r{?lﬁwmt%%m%esrforned as a dispersed dot ordered .
dither using a stochastic optim zed dither cell. A halftone matrix ROM 116
is provided for story cients. A dither cell size of 32
x 32 is adequate to ensure that the cell fepeat cycle is not visible. The
three colors - cyan, lﬁﬂ&m&élmamehsvel I ow -jare all dithered using the sane
cell, to ensure maxj Amwés,lgnap”&legsérym ng—of—{he ink dots. This mnimzes
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During the hal ftonel process, the resoluti¢n of the inage is changed from
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I B 1 NR A /PN T L T ) T . o




A Flash nenory 221 nay be used to store a 128 bit authentication code. This
“provides higher security than storage of the authentication code in ROV
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i npossi ble to extract using scanning probe mcroscopes or electron beans.
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the same cell, 1o ensure maximum co-positioning of the ink dots. This minimizes ‘muddying’ of the mid-tones which
~ results from bleed of dyes from one dot to adjacent dots while still wet. The total ROM size required is | KByte, as
the one ROM is shared by the halftoning units for each of the three colors.

The digital halftoning used is dispersed dot ordered dither with stochastic optimized dither matrix. While
dithering does not produce an image quite as ‘sharp’ as error diffusion, it does produce a more accurate image with
fewer artifacts. The image sharpening produced by error diffusion is artificial, and less controllable and accurate than
‘unsharp mask’ filtering performed in the contone domain. The high print resolution (1,600 dpi x 1,600 dpi) results in
excellent quality when using a well formed stochastic dither matrix. |

Digital‘ halftoning is performed by a digital halftoning unit 217 using a simplie comparison between the
contone information from the DRAM 210 and the contents of the dither matrix 216. During the halfione process, the
resolution of the image is changed from the 250 dpi of the captured contone image to the 1,600 dpi of the printed

image. Each contone pixel is converted to an average of 40.96 halftone dots.
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ParallelXferClock | Loads the parallel transfer rcgistef with the data from the shift registers 1
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DataBiis[0- /] Independent serial data to the eight segments of the print head 8
BitClock Main data clock for the print head 1
ColorEnable(0-2] Independent enable signals for the CMY actuators. allowing different | 3

pulse times for each color.

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

tJ

nozzles. This allows two different print speed/power consumption

tradeoffs

NozzleSelectf0-4] | Selects one of 32 banks of nozzles for simultaneous actuation 5

ParallelXterClock | Loads the parallel ansfer register with the data from the shift registers l

Total 30

The print head utilized is composed of eight identical segments, each 1.25 cm long. There is no connection
between the segments on the print head chip. Any connections required are made in the external TAB bonding film.
which is double sided. The division into eight identical segments is 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 l.t:) cm. An

- average of four complete print heads are pattemned in each wafer step.
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Further, the present application may include the utilization of canera and
*data processing techniqgues such as an Artcamtype device as described in
the foll owi ng Australian provisional patent specifications incorporated
_here by WQ®¥943df erence: SUBSTI TUTE SHEET (Rul e 26) (RO ROJ/AWES/5404551
PCT/ AU98/ 00549 -28 Australian Filing Date Title Provisional Nunber
PO7991 15-Jul -97 I mage Processing Met hétt and Apparatus (ARTO |) P08505 |

| - Aug- 9fevtiangR aRﬁQﬁ@S{SﬂeﬁchMﬁé&@d\sﬁﬂdseﬁpWI% WSoid vAIREOliahatioROdO@Bspdibartktting 97

| mage Processi n rat ART P07993 15-Jul -97 | nmage
Processi g Fet" ﬁod%rth " gag?'sé 2635 ﬁ#ﬁﬁ' aw?’%@%} ) A €97 | nmage

Processi ng MAtstwsidrd Al mrﬁér-saf\wsn Caper 08yface P%@m@udtﬁmjhsl'c@?’r reeaPPieDe 5§ ng

Met hod mo@n&a&yawém(&m{)@)m tom%exlé oSk al\d@r%aor%wgq&m(. RTO % PrQ<8025
15- Jul | ma rocessing ar at us P08032 15- 3

| mage PWEE@%%*?‘HB<ﬁvﬂ&‘ﬁéﬂf&ﬁbanﬂaﬁai"&aﬂ B‘§°k(' fn 0198‘?@9@‘ 5in $ip argpris P—‘ﬁ%@ o

Pr ocessicig bt hidivaria tppaibatiags pfoRRELDe ovRREO RSB thk Sargidra® A fageedbroaesmsi ng
Met hod %ra\g\ paratus (ARTI 1) P08031 15-Jul-97 Imge Processing Method and
Appar at Us Fﬁ%ﬂﬂﬁ P08030 15-Jul -97 Medi a Device (ART13) P08498 1 1-Aug-97
| mage Proces3haigAlBntihe inrisd ukd farstbagtcaiorRT the efill R@PH.O Thisl & indluded G7enpeeckhay the

Devi [0} r t ery” c 11l sta 0 enting inférior
vedi 2%%‘3’?2%53 e T T R A e B sy it

15- Jul - 9Plpe's IﬂP'Bé’é%g‘f‘ﬂgﬂ]?/éf’?F&d“‘é‘hﬂ“hﬂ{ﬁ'ﬁﬁer ‘éif (&1l paiemrrrgher ‘%?%@f%ﬁmfcuw
Dat a Pr eeesdisrgniveidedto andfifuar dtintghdaAbhaé)es: fRRE0%9 carEncduhad% fdveghildzplated

Processing Vet : 980 1 ge Processing
Met hod a%og’ oﬁpﬁar trlﬁtgg ﬁ%%%@“é@b%%g%n?up 'é?leftedlsmt rgglgas‘{sr?ng Met hod and
Appar at us ( ARE2BD) i“US%@GE‘BV'i‘SDU‘m ey 7steprimeie CMSQ}@@CS‘SW%QS MeiishDel 'drithsymgsparfarius
(ART24) o938 15-Jul -97 1 mage Processi ng Met hod and Apparatus (ART25)
P08016 15-Jul -97 i nmage. Processi ng Met hod and Apparatus_ (ART26) P08024
15- Jul - 97 |na@'a*"$>f‘%“é§§é% hYy ‘WSH&‘% Al APfARAET SrocsaiTI i ANy the Bk sipplyg7
Data Pr Ox&er&smnﬂgo \v:1d h&d’CﬂI‘ldmtquhad‘caﬂ ush &MQ&))/ onPEh7<93)91c115~shbwh v917ch Ratirerted in

Processin d a 085 A ge ssi ng
Met hod angn %ﬁ aglé) gfga i %\I{{@% i E’B °fmdp G é?’mfrngggg‘g rdocé%sm FF{OV“{\/&&

and Appathataad Of(“ARTF’B r01')85 5@@)‘?’%‘7" [!EGPFEB*UPU o bweaﬁllﬂﬁ)de the wk nglmm@émand

Appar at us ( ARES2)enciPH Q2idierddanedidd m@JmM@%zE’:E&E&&%b ng (Ngtsmstc@mudé\w%

ART33 P08497 1 1-Au 7 | e Pr SSj Met hod  and ar at us
(Posozg) 8IS IR IEH|GY 88‘ %“Bﬁ‘pa g‘ﬁ”ﬁ\?@ﬂ'ﬁg %‘H%“ﬂﬁa‘ﬁa’f’?iﬁf%’ et"%‘s‘e?“‘ ‘156&7 @Pé%*m
5-Jul - 97 Dat uRRingoes®ifipg Vet hde naxndepApha eabtistion Afdde3s/iy the ROBMAOf hE reludnt &3
Data Pr %Qﬁ‘s%@&le %tolﬁfﬂgcaﬁ@rq c}éRQaF xath‘ﬁlugrsggr a?’tg%%?ggr gg\g Fl - 153 1r?l}§tlrate92b499£ @e view

Processi ng Rﬁ)ﬂgr at us Dat a Processing
Met hod &M F‘Apk?aﬁ‘sat"lh‘é‘m("% ‘)“@UB“S’TI Thesfist gpipgyin (cpmnr@n%)v vm AP wpugsydofas 5
PCT/ AUQ&1005 49 gu1Hc219e ﬁﬁ@@mmb 2ead Wheel 28 chiaking RE @GESERLING Vel mdnﬁ@dorﬁgparcmms

(ART40) P08504 1 e Proc Met hod ,nd r at us

508000 SETTUTS§7" Lt b ph GELUCTE TErH U e HSp a4 B CRRTISI b P e

15- Jul - 9RarDeeeds rﬂtwé@snrqqgmdv‘gtbhmis amttle AFga brheichadsid\Rifld g geamﬁeaa béirg-sgapl 7
Data Pr 09:‘3%&1‘&}9;1%%@% n@bsh Appar atus ( ART45)

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

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

An optical element 31 is provided for snapping into a top portion of the chassis 12. The optical element 31
includes portions defining an optical view finder 32, 33 which are slotted into mating portions 35, 36 in view finder
channel 37. Also provided in the optical eiement 31 is a lensing system 38 for magnification of the prints left number -
in addition 10 an optical pipe element 39 for piping light from the LED 5 for external display.

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

button 4 for activation of printouts.
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Ink is supplied to the back of the print head by injection nolded plastic
*ink channels. The nolding requires 50 mcron features, which can be
created using a |ithographically mcronmachined insert in a standard
_injecti onWOr?g’P‘?ﬁhg tool. Ink flows through hol es etched tHBAEMH/WOPE wafer
to the nozzle chanbers fabricated on the front surface of the wafer. The
print head is connected to the canera d'rcuitry by tape automated bondi ng.
Cr 0ss- Raidlereemaidg Appl i cations The following table is a guide to recently
filed cross-referen it Stat es, patent licationps, file ST
conourrent 1y mEFL e A b ot 2R RSB LS PoncnCllemance e
ut i | i zedechnelogigafaraeppeairred eatbpdimenptyarpus eofbingtionspf inlSigBISTeT(IT B ISIHEETN Privier devip®)
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applications have al so been filed as Australian provisional patent

appl i cat'1hisA&re frseficaldpePERAE YIS HEYE BYWent i oned t abl es) having t he
correspondi ng reference nunber in their title: Docket No. Reference Title
1JO01 US 1JO | Radiant Plunger Ink Jet Printer 1JO2US 1J02 El ectrostatic Ink
Jet Printer 1JO3US 1J03 Planar Thernoel astic Bend Actuator Ink Jet 1J04US
1 J04 Stacked Electrostatic Ink Jet Printer [1J05US |JO5 Reverse Spring
Lever. Ink Jet Printer [1J0O6US |J06 Paddle Type Ink Jet Printer [JO7US |1J07
Per manent Magnet El ectronagnetic Ink Jet Printer 1J08US 1J08 Planar Sw ng
Gill Electromagnetic Ink Jet Printer [1J09US [J09 Punp Action Refill Ink
Jet Printer 1J 1 QUS I1J 10 Pul sed Magnetic Field Ink-Jet Printer 111 1US
11 I Two Plate Reverse Firing Electromagnetic Ink Jet Printer 1J 12US |J
12 Linear Stepper Actuator Ink Jet Printer 1J13US 1J13 Gear Driven Shutter
Ink Jet Printer 1J 14US IJ 14 Tapered Magnetic Pol e El ectromagnetic Ink Jet’
Printer i 1"SUS 1J 15 Linear Spring Electromagnetic Gill Ink Jet Printer
IJ | 6US IJ 16 Lorenz Di aphragm El ectromagnetic Ink Jet Printer 1JI7US 1J17
PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet Printer 1J
18US 1J 18 Buckle Gip Gscillating Pressure Ink Jet Printer 1J19US |J19
Shutter Based Ink Jet Printer 1J20US 1J20 Curling Calyx Thernoel astic Ink
Jet Printer 1J21 US 1J21 Thermal Actuated Ink Jet Printer 1J22US 1J22 Iris
Motion Ink Jet Printer 1J23US 1J23 Direct Firing Thermal Bend Actuator |nk
Jet Printer 1J24US 1J24 Conductive PTFE Ben Activator Vented |nk Jet
Printer [1J25US 1J25 Magnetostrictive Ink Jet Printer 1J26US | J26 Shape
Menory Alloy Ink Jet Printer 1J27US 1J27 Buckle Plate Ink Jet Printer

| J28US 1328 Thermal Elastic Rotary Inpeller Ink Jet Printer 1J29US |J29
Ther noel astic Bend Actuator Ink Jet Printer 1J30US 1J30 Thernoel astic Bend:
Actuat or Using PTFE and Corrugated Copper Ink Jet Printer 1J31 US 1J3 I
Bend Actuator Direct Ink Supply Ink Jet Printer 1J32US 1J32 A H gh Young's
Mbdul us Thernoel astic Ink Jet Printer 1J33US 1J33 Thermally actuated
slotted chanmber wall ink jet printer 1J34US 1J34 Ink Jet Printer having a

t hermal actuator conprising an external coiled spring SUBSTI TUTE SHEET
(Rule 26) (RO AU) WD 99/ 04551 PCT/ AU98/ 00549 -32 1J35US 1J35 Trough
Cont ai ner Ink Jet Printer 1J36US 1J36 Dual Chamber Single Vertical Actuator
Ink Jet 1J37US 1J37 Dual. Nozzle Sinele Horizontal Fulcrum Actuator |Ink Jet

1 J38US 1338 Dual Nozzle Single Horizontal Actuator Ink Jet 1J39US 1J39 A
singl e bend actuator cupped paddle ink jet printing device |1J40US 1J40 A
thermally actuated ink jet printer having a series of thermal actuator
units
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1J41 US 134 |

*heat er

| J43US 1J43 | nverted Radi al

el ement

A thermally actuated ink jet printer

| J42US 1J42 Radi al

_Surface b¥RP8¢Bkat or vented ink,
Acutuated Magnetic Plate Ink Jet Printer Tables of Drop-on-Demand | nkjets

i ncluding a tapered

Back- Curling Thernoel astic Ink Jet

Back- Curling Thernoel astic Ink Jet

1 J44US 1344
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PO8004 15-Jul-97 Image Creation Method and Apparatus (1J26)

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

PO8043 15-Jul-97 Image Creation Method and Apparatus (1J28)

PO8042 15-Jul-97 Image Creation Method and Apparatus (1J29)

PO8064 15-Jul-97 Image Creation Method and Apparatus (1J30)

P0O9389 23-Sep-97 Image Creation Method and Apparatus (1J31)

PO9391 23-Sep-97 Image Creation Method and Apparatus (1J32)

PP0O88S8 12-Dec-97 Image Creation Method and Apparatus (1J33)

PP0R91] 12-Dec-97 ‘|image Creation Method and Apparatus (1J34)

PP089%0 12-Dec-97 Image Creation Method and Apparatus (1J35)

PP0O873 12-Dec-97 Image Creation Method and Apparatus (1J36)

_|PP0993 12-Dec-97 image Creation Method and Apparatus (1J37)
PP0890 12-Dec-97 Image Creation Method and Apparatus (1J38)
PP1398 19-Jan-98 An Image Creation Method and Apparatus (1J39)
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Further, the present application may utilize advanced semiconductor fabrication techniques in the

construction of large arrays of ink jet printers.

Australian provisional patent specifications incorporated here by cross-reference:
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PO8054 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM0S5)

POB8065 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM06)

PO80SS 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM07)

PO8033 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM08)

PO8078 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM09)

PO7933 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM10)

PO7950 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM11)

PO7949 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM12)

PO8060 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IJM13)

PO8059 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM14)

PO8075 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM15)

PO8076 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IJM16)

PO8075 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IIM17)

PO8079 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IJM18)

PO8050 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IJM19)

PO8052 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM20)

PO7948 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IJM21)

PO7951 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM22)

PO8074 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM23)

PO7941 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM24)

PO8077 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM25)
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POB046 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IJM30)

PO8503 11-Aug-97 |A Method of Manufacture of an‘Image Creation Apparatus (1JM30a)

PO9390 23-Sep-97 |A Method of Manufacture of an Image Creation Apparatus (1JM31)

P0O9392 23-Sep-97 |A Method of Manufacture of an Image Creation Apparatus (1JM32)

PP0&89 12-Dec-97 |A Method of Manufacture of an Image Creation Apparatus (1JM35)

PP0887 12-Dec-97 |A Method of Manufacture of an Image Creation Apparatus (IJM36)

PP0882 12-Dec-97 |A Method of Manufacture of an Image Creation Apparatus (1JM37)

PP0874 12-Dec-97 |A Method of Manufacture of an Image Creation Apparatus (1JM38)

PP1396 19-Jan-98  |A Method of Manufacture of an image Creation Apparatus (1JM39)

PP2391 = 25-Mar-98 |A Method of Manufacture of an Image Creation Apparatus (1JM41)
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PO8003 15-Jul-97 Supply Method and Apparatus (F1)

PO8005 15-Jul-97 Supply Method and Apparatus (F2)

P0O9404 23-Sep-97 A Device and Method (F3)

MEMS Technology

Further, the present application may utilize advanced semiconductor microelectromechanical techniques in
the construction of large arrays of ink jet printers. Suitable microelectromechanical techniques are described in the .

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

Australian Filing Date Title
Provisional
Number
PO7943 15-Jul-97 A device (MEMSO01)
PO8006 15-Jul-97 A device (MEMSO02)
PO8007 15-Jul-97 A device (MEMS03)
PO8008 15-Jul-97 |A device (MEMS04)
PO8010 15-jul-97 A device (MEMSO05)
PO8011 15-Jul-97 A device (MEMS06)
PO7947 - 15-Jul-97 A device (MEMSO07)
PO7945 15-Jul-97 A device (MEMSO08) .
PO7944 15-Jui-97 A device (MEMS(9)
PO7946 15-Jul-97 A device (MEMS10)
PO9393 23-Sep-97 A Device and Method (MEMS11)
PP0875 12-Dec-97 A Device (MEMS12)
PP0894 12-Dec-97 A Device and Method (MEMS13)
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PP0895 12-Dec-97 An Image Creation Method and Apparatus (IR01)

PP0870 12-Dec-97 A Device and Method (IR02)

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

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

PP088S 12-Dec-97 An Image Production System (IR06)

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

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

PP0871 12-Dec-97 A Device and Method (IR13)

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

PP0877 12-Dec-97 A Device and Method (IR16)

PPO878 12-Dec-97 A Device and Method (IR17)

PP0O879 12-Dec-97 A Device and Method (IR18)

PP0883 12-Dec-97 A Device and Method (IR19)

PP0880 12-Dec-97 A Device and Method (IR20)

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

DotCard Technologies

Further, the present application fnay include the utilization of a data distribution system such as that

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

Australian Filing Date Title
Provisional : ~
Number . ..
PP2370 16-Mar-98 Data Processing Method and Apparatus (Dot01) -
PP2371 16-Mar-98 Data Processing Method and Apparatus (Dot02)

Artcam Technologies

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

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

cross-reference:
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PO8017 15-Jul-97 Image Processing Method and Apparatus (ART06)
PO8014 15-Jul-97 Media Device (ART07)
PO8025 15-Jul-97 Image Processing Method and Apparatus (ART08)
PO8032 15-Jul-97 Image Processing Method and Apparatus (ART09)
PO7999% 15-Jul-97 Image Processing Method and Apparatus (ART10)
PO7998 15-Jul-97 Image Processing Method and Apparatus (ART11)
PO8031 15-Jul-97 Image Processing Method and Apparatus (ART12)
P0O8030 15-Jul-97 Media Device (ART13)
PO8498 11-Aug-97 Image Processing Method and Apparatus (ARTM)
PO7997 15-Jui-97 Media Device (ART15)
PO7979 15-Jul-97 Media Device (ART16)
PO8015 15-Jul-97 Media Device (ART17)
PO7978 15-Jul-97 Media Device (ART18)
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PO8022 15-Jul-97 Image Processing Method and Apparatus (ART33)
PO8497 11-Aug-97 Image Processing Method and Apparatus (ART30)
PO8029 15-Jul-97 Sensor Creation Method and Apparatus (ART36)
PO7985 15-Jul-97 Data Processing Method and Apparatus (ART37)
PO8020 15-Jul-97 Data Processing Method and Apparatus (ART38)
PO8023 15-Jul-97 Data Processing Method and Apparatus (ART39)
PO939s 23-Sep-97 Data Processing Method and Apparatus (ART4)
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PO8s02 11-Aug-97 Image Processing Method and Apparatus (ART48)
PO7981 15-Jul-97 Data Processing Method and Apparatus (ART30)
PO7986 15-Jul-97 Data Processing Method and Apparatus (ARTS51)
PO7983 15-Jul-97 Data Processing Method and Apparatus (ART52)
PO8026 15-Jul-97 Image Processing Method and Apparatus (ARTS3)
PO8027 15-Jul-97 Image Processing Method and Apparatus (ART54)
PO8028 15-Jul-97 Image Processing Method and Apparatus (ARTS6)
PO9394  |23-Sep-97 Image Processing Method and Apparatus (ARTS7)
PO9396 25-Sep-97  |Data Processing Method and Apparatus (ART58)
PO9397 23-Sep-97 Data Processing Method and Apparatus (ART59)

P0O9398 23-Sep-97 Data Processing Method and Apparaws (ART60)
PO9399 23-Sep-97 Data Processing Method and Apparatus (ART61)

P0O9400 23-Sep-97 Data Processing Method and Apparatus (ART62)

PO9%401 23-Sep-97 Data Processing Method and Apparatus (ART63)

PO9402 23-Sep-97 Data Processing Method and Apparatus (ART64)

PO9403 23-Sep-97 Data Processing Method and Apparatus (ART65)

P0O9405 23-Sep-97 Data Processing Method and Apparatus (ART66)

PP0959 16-Dec-97 A Data Processing Method and Apparatus (ART68)
PP1397 19-Jan-98 A Media Device (ART69)
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the current limit of around 300 nozzles per print head, but is a major impediment to the fabrication of pagewide print

heads with 19,200 nozzles.

o m

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

fow power (less than 10 Watts)

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 equipment, the print head is designed to be a monolithic 0.5
micron CMOS chip with MEMS post processing. For color photographic applications, the print head is 100 mm long,
with a width which 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 control 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 tabies when referring
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1JOSUS 1J05 Reverse Spring Lever Ink Jet Printer

1JO6US 1306 Paddle Type Ink Jet Printer

[JO7US 1J07 Permanent Magnet Electromagnetic Ink Jet Printer

1JO8US 1J08 Planar Swing Grill Electromagnetic Ink Jet Printer

1JOSUS 1J09 Pump Action Refill Ink Jet Printer

1J10US 1J10 Pulsed Magnetic Field Ink Jet Printer

11US U1l Two Plate Reverse Firing Elecromagnetic Ink Jet Printer

1J12US 12 Linear Stepper Actuator Ink Jet Printer

1J13US 1J13 Gear Driven Shutter Ink Jet Printer

1J14US 1Ji4 Tapered Magnetic Pole Electromagnetic Ink Jet Printer

1JI5US 1J1s Linear Spring Elecromagnetic Grill ink Jet Printer

J16US ule Lorenz Diaphragm Electromagnetic Ink Jet Printer

1708 17 . PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet Printer

[J18US 118 Buckle Grip Oscillating Pressure Ink Jet Printer

1J19US 119 Shutter Based Ink Jet Printer

1J20US 1J20 Curling Calyx Thermoelastic Ink Jet Printer

HJ21US 121 Thermal Actuated ink Jet Printer

1J22US 122 Iris Motion Ink Jet Printer

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

[J24US 1324 Conductive PTFE Ben Activator Vented Ink Jet Printer

1J25US 1125 Magnetostrictive Ink Jet Printer

[J26US iJ26 Shape Memory Alloy Ink Jet Printer

1J27US 1J27 Buckle Plate Ink Jet Printer

1J28US 1J28 Thermal Elastic Rotary Impeller ink Jet Printer

[J29US 1J29 Thermoelastic Bend Actuator lnk Jet Printer

1J30US 1J30 Thermoelastic Bend Actuator Using PTFE and Corrugated Copper Ink Jet Printer

H31US 131 Bend Actuator Direct Ink Supply Ink Jet Printer

1J32US 1132 A High Young's Modulus Thermoelastic Ink Jet Printer

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

1J34US 1J34 Ink Jet Printer having a thermal actuator comprising an external coiled spring
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: 1J40US 1J40 A thermally actuated ink jet printer having a series of thermal actuator units |
1J41US 1J41 A thermally actuated ink je1 printer including a tapered heater element

1J42US 1342 Radial Back-Curling Thermoelastic Ink Jet

1J43US 1J43 Inverted Radial Back-Curling Thermoelastic Ink Jet
[J44US 1J44 Surface bend actuator vented ink supply ink jet printer
1J45US 1J45 Coil Acutuated Magnetic Plate Ink Jet Printer

Tables of Drop-on-Demand Inkjets

Eleven important characteristics of the fundamental operation of individual inkjet nozzles 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 inkjet 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 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 UI45 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 1J45 series are also listed in the examples column. In some cases, a
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"N v C L. SUBSTI TUTE SHEET (Rul e 26) (RO AU) WO 99/ 04551 PCT/ AU98/ 00549
60 . I t WophdlclBgnsadeping @i thé Bl eyorfarpas sdlowgki |l ed in the art that nunerous
variations and/or nodifications nmay be nade to the present invention as
shown i n { he pBRfEAd ink sEFRQ LIRS Sipbiyidiotk (I8 paslide phine®ad ROnsPhicht or
scope of il RS BOLIeBd Ae BiRAG ﬁﬁﬁﬁﬁ A E}l‘ﬁgalit Bpinwt%g@rmreﬁﬂapodl Tents are.
restrict i'gg}’?%“gsﬂ%g‘f{a (gﬁfg[llg ,O de%g%% ?ﬂ%%%ﬂ}‘klshh lgé&lgirﬁaﬁr g"cl ai s
def i Ini ng t% é’;ﬁ“m?é £ BCUEPH S S ows: 1. A printhead ink supply unit for
supplying ink to a pagewi dth printhead from whic the ink is t
ej ect gd, g@ RBIgHY of ﬁ&&gmarecfhambgg, 8ACH | COHRBPEL BEIngs qu‘ﬂg'_é’teg Ap&rrad %Pé’PPYo‘%e
suppl yi nginkmi atparticudascplos, the clnahers bayingy Ened whislisghe sarpeasdhati Rappl y
uni t i ncl pdithgad arfdebeprg prshisadd adjdcent p bhek sucloapef ®e pgnthgagiagdal ity of
col umar chanbers, each chanber being configured to store a supply of ink
of a part kgetid@rof ¢aetyd, guidiew siharpatsnheieichgmbers &ogt dnenmiodier,iegclt he sanme as
that of thgeredrduiicheartapschdiaioh gRoric e daieasahithabdekckrfseerdfabe of the
pri nt headyrigfdad, each end portion being in communication with at least one of the inlet

apertures of the printhead for channelling ink of a particular color to channels of the

printhead.

2. A printhead ink supply unit as claimed in claim 1, further comprising a series of
regularly spaced, structural support members for supporting the tapered guide walls in’
spaced relationship relative to the back surface of the printhead.

3. A printhead ink supply unit as claimed in claim 1, wherein the tapered guide walls

are formed as a single injection molded element with a slot being defined in a floor of
the element, the printhead being received in the slot.

4. A printhead ink supply unit as claimed in claim 3, wherein the tapered guide walls
taper towards the slot. '

5. A printhead ink supply unit as claimed in claim 3, which includes a closure
member which is secured to the element to define the chambers.

6. A printhead ink supply unit as claimed in claim 5, wherein a filling opening is is
associated with each chamber to facilitate refilling each chamber with ink.

7. A printhead ink supply unit as claimed in claim 3, wherein a part of the element
defines a series of air channels, the air channels placing the chambers in fluid '
communication with external ambient atmosphere, each air channel having a tortuous
path.

8. A printhead ink supply unit as claimed in claim 7, wherein the air channels are
hydrophobically treated to inhibit ink leakage from the air channels.

9. A printhead ink supply unit as claimed in claim 7, wherein each channel is defined
in an exposed surface of the part of the element, the surface being covered by a
membrane that is attached to the part of the element.

10. A printhead ink supply unit as claimed in claim 1, wherein each chamber contains
a filler of a sponge material.



a series of tapered guide walls separating the chanbers from one anot her,
: each tapered guide wall tapering into an end portion that mates with the
back surfipogsqQf the printhead, eachgnd portion being in comrunication
with at | east one of the inlet apertures of the printhead for channelling
“ink of a particular color to channels of the printhead. 2. A printhead ink
suppl y urniilt Aasrimhead iidsupplychmi a9 clainfed it bleim ¢ pwhereimi thg panthestises of '
Tegul arl yosAaeed to SltpltG Wasl thfddRPurite Aeffdrettsy doddred Uikeas piovidetfolt t aper ed
gui de mahbﬁxuﬂ whased relationship relative to the back surface of the
print head. g’prlﬁThead ink supply unit as clained in claim1, wherein
the taper el enent
with a s|§fA%%P%§a§@F#ﬁ% ?éﬁm%?%%@ﬁ?@%% Hgﬁgﬁg%gh%ﬁhh Hg?%ﬁfﬁead bei ng
received in the slot. 4. A printhead ink supply unit as clainmed in claim3,
wherein the tapered guide walls taper towards the slot. 5. A printhead ink
supply unit as clainmed in claim 3, which includes a closure nenber which
is secured to the elenment to define the chanbers. 6. A printhead ink supply
unit as claimed in claim5, wherein a filling opening is is associated
wi th each chanber to facilitate refilling each chanmber with ink. 7. A
printhead ink supply unit as clainmed in claim3, wherein a part of the
el ement defines a series of air channels, the air channels placing the
chanmbers in fluid comunication with external anbient atnosphere, each air
channel having a tortuous path. 8. A printhead ink supply unit as clained
inclaim7, wherein the air channels are hydrophobically treated to
inhibit ink | eakage fromthe air channels. 9. A printhead ink supply unit
as claimed in claim?7, wherein each channel is defined in an exposed
surface of the part of the elenent, the surface being covered by a
nenbrane that is attached to the part of the elenent. 10. A printhead ink
supply unit as clained'in claim1l, wherein each chanber contains a filler
of a sponge material. 1R0O4SG 62 11. A printhead ink supply unit as clai ned
in claiml, wherein the printhead is configured to output at |east three
separate differently colored inks to provide full color output inages. 12.
A canera which incorporates a printhead ink supply unit as clained in claim
1. -



