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sol ution 5o BN (o) B o nifi nt ylsgl fofner ent t han t he SI

as the ex%{]g’yéegmf %af i %aql ng bo AGEPEF gipeéur’f“g“d%‘g t"'E%[rf’E@I?geJh%y
t he redudesmererial? waf egemaq“e amraeqmwspmlgl antl e aspObab sprifigs lagainst tiealmfdocafttiegrintbde ps .
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megapi xel i nage sensor nal og Signal Processors | nage sensor
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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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square. This reduces the transistor packlng density slTghtly, I'ncreasing
pi xel SBHE Piegy, Vé‘?“gwftaﬁseco Rrseesgd!i n avoiding the diffraction limit is
great er thamttahfstsnbibl thel boe pasel i [m;hmas(:ek beﬁg; dtepshittyl13 Thes. t mangd Sibogss &l $0
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making the variations in gate length represent a portlon 5
t ot al g%“[céaqnﬂﬁ@l{hw end portion ll%

At the top end, there is included a series of refill holes for refilling corresponding ink supply chambers 104,

t he

105, 106. A plug 121 is provided fo; sealing the refill holes.

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

The ink supply unit includes two guide walls 124, 125 which separate the various ink chambers and are
tapered into an end portion abutting the surface of the printhead 102. The guide walls are ﬁmher 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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The extra gate length, and the L' shaped packing, nmean that the
transistors use nore area than.the mnimum for the technol ogy. Normally,
around 8 Rfowhidssy be required for rectangul ar packing. Prefc@e)aitsdosg- 75 N2
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array. These may be -Si gna or successive approximation type ADC s. A
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vol t age eo!Fp PRe (:lP ms %%fn%’ﬁ'éét%@ak detector is reset at the beginning
of the reference frane. The m ni num and maxi num val ues of the three RGB

col or conponents arErgtasP cortected-for—cpl or correction. The second
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i mage. To store the l-iwwﬂxﬁmgﬁ(}mori mage ffomthe sensor without
conpression, 1.5 MWAER: Stnaidtbidsas0 are required. This equals 12 Mits, or
slightly | ess than [o% of 2 256 Mhit DRAM he DRAM t echnol ogy assuned is of
the 256 Mit gener ajt ["88f senpqiprlusipeipredd usi ng| 0. 18m CMOS. Using a standard 8F
cell, the area takeNm sk rRRGeds array 1 3.11 nmi. When row decoders,
colum sensors, redundancy and other facfors are taken into account, the
DRAM r equi res ar ou &%‘0%‘°DIS%WW@@E—T (Rule 26) (RO AU) WD 99/ 04551
PCTI AU98/ 00549 - 15 pstly elimnated if anal og
storage of the imge_sig : ! ely maintained in the CMOS

i maging array for £ 200 &5 S’é’%conds reqU| red|to print the photo. However,
digital storage of [hnevoi@PRAMS prereraple as it is maintained w thout
degradation, is ins -t -se, |l | ows copies of the photo to be
printed considerab] @EF@#@‘?SS%HWM addres$ generator 211 provides the
wite and read addre&scesnetpolaﬁ)he DRAM 210. bnder normal operation, the
wite address is dua;n;;tu;nd by—the—-order—o{ the data read fromthe CMOS

i mge sensor 201. Thi's Wl | typl cally be @ sinple raster format. However,
the data can be regdCdarabiVt he sensor 201 i h any order, if matching wite
addresses to the A e Tt et——Fhe—+ad order fromthe DRAM 210 wi ||
normal Iy sinply matich the
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requi renents of a color interpolator and the print head. As the cyan,
magenta, and yellow rows of the print head are necessarily offset by a few
pi xel s t ony) dogMesgpace for nozzle actuators, the colors ar ?C?&twﬁ/ﬁ , from
the DRAM sinultaneously. However, there is plenty of ti 0 rea ali of
the data fromthe DRAM many tinmes during the printing process. This
capability is used to-elimnate the need fgr FIFOs in the print head
interface, thereby s8YF4#5 chip area. Al tlhree RGB i mage conponents can be
read fromthe DRAM gBGRat hilft9am or iISslrequired. This allows a color
space converter to provide a nore sgophi.stidated conversion than a sinple
linear RGB to CWy BiBeSGHEce Al so, to allJow two di nensional filtering of
the i mage data wit hpeibiccendater i Ng T1 ne buffgrs, data is re-read from the

DRAM array. The addwﬁwi npl enment i mage effects in
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converts the interl Egu X green, and blue pixels into
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the red and _blue planes, as green has tw ce as many The
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t he i mage sensor, and the ink dyes. At the other extrene is a tri-Ilinear
interpol ation of a sanpled three dinensional arbitrary transformtable.
"This can &jdegssdsyel y match any non-linearity or di fferenc%fﬁﬁ}‘]&ggr col or
space. Such a systemis usually necessary to obtain good co(or space-
conversion when the print engine is a gplor electrophotographic However,
since the non-linearity of a halftoned jet output is very small, a
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- To adjust the image sharpness to match average consumer preferences, which are typically for the
image to be slightly sharper than reality. As the single use camera is intended as a consumer product, and not a
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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ColorEnable[0-2] Independent enabie signals for the CMY actuators, allowing different | 3

pulse times for each color,

BankEnable[0-1] Allows either simultaneous or interleaved actuation of two banks of | 2

nozzles. This allows two different print speed/power consumption

tradeofTs
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 is composed of eight identical segments, each 1.25 cm fong. 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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of an | magRicheablned MRPAEAY Y& it INBRee sensor and processing chip 51. Power is supplied by two

AA type batteries 83, 84 and a paper drive stepper motor 16 is provided in addition to a rotary guillotine motor 20.

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

Turing next io 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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cross-reference: Australian Filing Date Tit
output can be provided through suitable address remappings within the address generators. Further, edge filters can

be utilised as is known in the field of image processing to produce sketched art styles. Further, classic wedding
borders and designs can be placed around an output image in addition to the provision of retevant clip arts. For
example, a wedding style camera might be provided. Further, a panoramic mode can be provided so as to output the
well known panoramic format of images. Further, a postcard style output can be provided through the printing of
postcards including postage on the back of a print roll surface. Further, cliparts can be provided for special events
such as Halloween, Christmas etc. Further, kleidoscopic effects can be provided through address remappings and
wild colour effects can be provided through remapping of the colour lookup table. Many other forms of special event
cameras can be provided for exampie, cameras dedicated to the Olympics, movie tie-ins, advertising and other special
events.

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

activated. In this way, substantial power savings can be realized.
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PO8041 15-Jui-97 Image Creation Method and Apparatus (1J25)

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-87 Image Creation Method and Apparatus (1J29)

POB064 15-Jul-97 Image Creation Method and Apparatus (1J30)

PO9389 23-8ep-97 Image Creation Method and Apparatus {I1J31)

PO9291 23-Sep-97 Image Creation Method and Apparatus (1J32)

PP08338 12-Dec-97 Image Creation Method and Apparatus (1J33)

PP0O891 12-Dec-97 Image Creation Method and Apparatus (1134)

PP(890 12-Dec-97 Image Creation Method and Apparatus (1J35)

PP0873 12-Dec-97 Image Creation Method and Apparatus (1J36)

PP0993 12-Dec-97 Image Creation Method and Apparatus (1J37)

PP0O890 12-Dec-97 Image Creation Method and Apparatus (1J38)

PP1398 19-Jan-98 An Image Creation Method and Apparatus (1J39)
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Cross- Referenced Applications The followng table is a guide to recently

filed cross-referenced United States patent applications filed
concurrently herewith and di scussed hereinafter with the reference being
utilized in subsequent tables when referring SUBSTITUTE SHEET (Rul e 26)
(RO AU) WD 99/ 04551 PCT/ AU98/ 00549
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PO7941 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (IJM24)
POBO77 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (JJM25)
POB058 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM26)
POBO51 15-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (IJM27)
POB045 15-Jul-97 A Method of Manufacture of an Image Creation Apparatus (1JM28)
PO7952 13-Jul-97  |A Method of Manufacture of an Image Creation Apparatus (1JM29)
PO8046 15-3ul-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 23-3ep-97  |A Method of Manufacture of an Image Creation Apparatus (IIM31)
P09392 23-8ep-97  |A Method of Manufacture of an Image Creation Apparatus (IJM32)
PP0889 12-Dec-97  {A Method of Manufacture of an Image Creation Apparatus (IJM35)
PP0887 12-Dec-97  [A Method of Manufacture of an Image Creation Apparatus (IJM36)
PPO8g2 12-Dec-97  |A Method of Manufacture of an Image Creation Apparatus (IJM37)
PP0874 12-Dec-97 |A Method of Manufacture of an Image Creation Apparatus (IJM38)
PP1396 19-Jan-98  |A Method of Manufacture of an Image Creation Apparatus (1JM39)
PP2591 25-Mar-98  |A Method of Manufacture of an Image Creation Apparatus (1JM41)
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a SUBSTI TUTE SHEET (Rule 26) (RO AU) WO 99/ 04551 PCT/ AU98/ 00549

one or
exanpl es columm of the tabl es bel

may be listed nore than once in a table, where it shares
characteristics wwth nore than one entry. Suitable applications include:
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In sone cases,
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nters, O fice network printers, Short run digital printers,
al print systens, Fabric printers, Pocket printers, Internet WWW
Video printers, Medical imaging, Wde format printers, Notebook
ers, Fax machines, Industrial printing systens, Photocopiers,
Phot ographic minilabs etc. The information associated with the
aforenentioned 11 dinensional matrix are set out in the followng tables.
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POB005 15-}ul-97 Supply Method and Apparatus (F2)

PO9404 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 (MEMS02)
POB007 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 (MEMS07)
PO7945 15-Jul-97 A device (MEMSO08)
PO7944 15-Jul-97 A device (MEMS09)
PG7946 15-Jul-97 A device (MEMS10)
P09393 23-Sep-97 A Device and Method (MEMS11)
PPOB75 12-Dec-97 A Device (MEMS12)
PP0894 12-Dec-97 A Device and Method (MEMS13)
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PP0O8%5 12-Dec-97 An Image Creation Method and Apparatus (IR01)

PP0O870 12-Dec-97 A Device and Method (IR02)

PP086Y 12-Dec-97 A Device and Method (IR04)

PPORR7 12-Dec-97 Image Creation Method and Apparatus (IR05)

PP0O2&5 12-Dec-97 An Image Production System (IR06)

PP0834 12-Dec-97 Image Creation Method and Apparatus (IR10)

PP0OSs86 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 (IR 14)

PPO877 12-Dec-97 A Device and Method (IR16)

PP0878 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 (IR2G)

PPO881 12-Dec-97 A Device and Method (IR21)

DeotCard Technologies

Further, the present application may 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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PO8014 15-Jul-97 Media Device (ART07)

PO8025 15-Jul-97 Image Processing Method and Apparatus (ART(8)

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)

POB8031 15-Jul-97 Image Processing Method and Apparatus (ART12)

PO8030 15-Jul-97 Media Device (ARTi3)

PO8458 11-Aug-97 Image Processing Method and Apparatus (ART14)

PO7997 15-Jul-97 Media Device (ART!5)

PO7979 15-Jul-97 Media Device (ART16)

PO8015 15-Jul-97 Media Device (ART17)

PO7978 15-3ul-97 Media Device (ART18)

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

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

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

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

PO7942 15-Jul-97 Image Processing Method and Apparatus (ART23)

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

PO7938 15-Jul-97 Image Processing Method and Apparatus (ART25)

PO8016 15-hl-97 Image Processing Method and Apparatus (ART26)

PO8024 15-ul-97 Image Processing Method and Apparatus (ART27)

PO7940 15-jul-97 Data Processing Method and Apparatus (ART28)

PO7939 15-Jui-97 Data Processing Method and Apparatus (ART29)

PO8501 11-Aug-97  {Image Processing Method and Apparatus (ART30)

P0O8500 11-Aug-97 Image Processing Method and Apparatus (ART31)

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

PO8(22 15-Jul-97 Image Processing Method and Apparatus (ART33)

PO8497 11-Aug-97 Image Processing Method and Apparatus {ART30)

POB(29 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)

PO9395 23-Sep-97 Data Processing Method and Apparatus (ART4)
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PO8502 11-Aug-97 Image Processing Method and Apparatus (ART48)
PO79381 15-Jul-97 Data Processing Method and Apparatus (ART50)
PO7986 15-Jul-97 Data Processing Method and Apparatus (ART51)
PO7983 15-Jul-97 Data Processing Method and Apparatus (ARTS2)
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 (ART56)
PO9394 23-8ep-97 Image Processing Method and Apparatus (ARTS7)
PO9396 23-Sep-97 Data Processing Method and Apparatus (ARTS8)
PO9397 23-Sep-97 Data Processing Method and Apparatus (ART59)
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PO9403 23-8ep-97 Data Processing Method and Apparatus (ART65)
P0O9405 23-8ep-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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.cam.

superheated in thermal inkjet applications. This leads to an efficiency of around 0.02%, from electricity input to drop
momentumn (and increased surface area) out.

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

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 1J38, which is 0.35 mm wide,
giving a chip area of 35 square mm. The print heads each contain 19,200 nozzles plus data and control 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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1J0sUs JALISS Reverse Spring Lever ink Jet Printer

Ho6US 1J06 Paddle Type Ink Jet Printer

[Jo7US 107 Permanent Magnet Electromagnetic Ink Jet Printer

1Jo8uUs A1} Planar Swing Grill Electromagnetic Ink Jet Printer

1JoguUs 1J09 Pump Action Refill Ink Jet Printer

J1o0Us 1110 Pulsed Magnetic Field Ink Jet Printer

s Do Two Plate Reverse Firing Electromagnetic Ink Jet Printer

Ji2us 312 Linear Stepper Actuator Ink Jet Printer

INn3us 13 Gear Driven Shutter Ink Jet Printer

1114US 1114 Tapered Magnetic Pole Electromagnetic Ink Jet Printer

111508 1715 Linear Spring Electromagnetic Grill Ink Jet Printer

J16Us ine Lorenz Diaphragm Electromagnetic Ink Jet Printer

131708 [ PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet Printer
i318US 118 Buckie Grip Oscillating Pressure Ink Jet Printer

[J19US 1319 Shutter Based Ink Jet Printer

1J20US 1J20 Curling Calyx Thermoelastic Ink Jet Printer

Hzius 21 Thermal Actuated Ink Jet Printer

2208 122 Iris Motion Ink Jet Printer

1123U8 1123 Direct Firing Thermal Bend Actuator Ink Jet Printer

1J24U8 1124 Conductive PTFE Ben Activator Vented Ink Jet Printer

[J25U8 1325 Magnetostrictive Ink Jet Printer

[126US 1126 Shape Memory Alloy Ink Jet Printer

112708 27 Buckle Plate Ink Jet Printer

1128US 1728 Thermal Elastic Rotary Impeller Ink Jet Printer

1J29US 129 Thermoelastic Bend Actuator Ink Jet Printer

[130U8 1330 Thermoelastic Bend Actuator Using PTFE and Corrugated Copper Ink Jet Printer
3108 1131 Bend Actuator Direct Ink Supply Ink Jet Printer

32U8 1132 A High Young's Modulus Thermoelastic Ink Jet Printer

[33US B33 Thermally actuated slotted chamber wall ink jet printer

[J34US 1334 Ink Jet Printer having a thermal actuator comprising an external coiled spring
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[J44US 1J44 Surface bend actuator vented ink supply ink jet printer

1J45U8 1345 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 include entries developed by the present assignee.

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

Actuator mechanism (18 types)

Basic operation mode (7 types})

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 intet (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 1301 to 1J45 above.

Other inkjet configurations can readily be derived from these 45 examples by substituting alternative
configurations along one or more of the 11 axes. Most of the 1J01 to 1J45 examples can be made into inkjet print
heads with characteristics superior to any currently avaitable 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 LJ01 to 1J45 series are also listed in the examples column. In some cases, a
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SUBSTITUTE SHEET (Rule 26) (RO/AU)
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(RO AU) WO 99/ 04551 60 - PCT/ AU98/ 00549 It woul d be appreciated by a
person skilled in the art that numerous variations and/or nodifications may
be nmade to the present invention as shown in the specific enbodi nents

Wi t hout departing fromthe spirit or scope of the invention as broadly
descri bed. The present enbodi nents are, therefore, to be considered in al
respects to be illustrative and not I strictive. 5 SUBSTI TUTE SHEET (Rul e
26) (ROAU) 61 W Claim 1. A recyclable, one tine use, print on demand,
digitalcwﬂL a conprising: a chassis carrying: an inmge sensor device for
sensing a e, a processing neans for processing said sensed i nage; a
pagewi dth print head for printing said sensed image; an ink supply neans
for supplying ink to the print head; a supply of print nmedia on to which
sai d sensﬁd |dhg@%ﬂ@ﬂaﬂmﬁﬁgﬁlmaﬂﬁﬂﬁgﬂﬂ@@¥@¥@Bﬁ@féﬁ@ﬁﬁyﬂﬁﬁﬁm@undlng and
encasing said Qﬁg%?; "?ﬁ . The canmera of claim1l in which the casing
conprises two s S & shel | s bei ng bonded together during one of a
nmanuf act uri ng proeessagrxingr dedycfor sgnsingaadmsge; 3. The camera of claiml in
the supply of print nedia is c?rrled via a holq§r on the chassis and the

hol der is rel easaBRPEHHHGPERS [P ProFFssps s 7O ™MaEEi | itate its renoval
from the chaSS|sa@@gaﬂquﬁmaﬁ@ijyp@mﬂ@@mg@aﬂkaH@ieprlnt medi a upon
recycling of the canera. . The canmera of claim3 in which the ink supply
nmeans is refllIeda&ﬁﬂi%mbbvﬁﬁms3&&%@#Wﬁé&ﬁ§0§ﬁﬂ¥ﬁ% headrer a is repl aced at
the sane tine as L said
recycling of the %gﬁ@$339@¥ﬁ fgﬁggﬁ%fﬂﬁgigm%%?ﬁ@jﬂwggmﬂx%%h e power supply
means i s accommobdatregclablelviasing sureuadipglayd edcaging sdid niedsia.

2. The camera of claim 1 in which the casing comprises two shells, the shells being

bonded together during one of a manufacturing process and a recycling process.

3. The camera of claim [ in the supply of print media is carried via a holder on the
chassis and the holder is releasably supported on the chassis to facilitate its removal from

the chassis to be replaced by a new supply of print media upon recycling of the camera.

4. The camera of claim 3 in which the ink supply means is refilled and a power
supply means of the camera is replaced at the same time as the supply of print media is

replaced during said recycling of the camera.

5. The camera of claim 4 in which the power supply means is accommodated within

the supply of print media.



