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inCrease the base level of performance. The speed of printing is then limited by factors such as speed of
paper feed, the speed of the printer’s electronics and the speed of the printhead itself.
CO-PENDING APPLICATIONS

Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention simultaneously

with the present application:
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The disclosures of these co-pending applications are incorporated herein by cross-reference. Each
application is temporarily identified by its file reference. This will be replaced by the corresponding PCT

Application Number when available.
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In one embodiment, the secondary data is indicative of the maximum performance allowed in
relation to the device or the component.

In various embodiments, the data can be obtained by reading it from memory associated with the
relevant component, or by testing the component.

It is particularly preferred that the device be a printer.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 schematically shows a cross section though an inkjet type printer, showing some of the
mechanical components;

Figure 2 schematically shows the electronics connection of the various components of the printer
of figure 1;

Figure 3 shows a perspective view of a second embodiment of the invention;

Figure 4 shows a perspective view of a third embodiment of the invention;

Figure 5 shows a perspective view of a fourth embodiment of the invention;

Figure 6 shows a cut away perspective view of the figure 5 embodiment;

Figure 7 shows a perspective view of a fifth embodiment of the invention;

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
Referring to Figures 1 and 2 there are shown the major components of a typical inkjet printer 100.

Typically an inkjet printer 100 has a power supply 102, a data input bus 104, an image processor 106, a
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PCT/ AU03/ 00156 pl’lﬁ g‘lfne control l'er 108, a paper feed nmechanism 110, a
printhead 112 and FPRFERES The power supply 102 may be internal
or external of the Pri ntlbraulp@@um@dt he printhead 112 and ink cartridge 114
may be separate unj)ts qrnngggmicg}ﬁdueirgbe@ single unit. The perfornmance of an
inkjet printer is IJ) ePd nunber of factors, including: 1) |Inage
processor speed; 2)”Data °|w?1r5'i?f’y’bus speed; 3) Print engine controller speed:
4) Power supply; 5)3)Papdipd Beddnephanibraspesim speed; 6) Print head speed. The
printhead firing spged ipamﬁ,uagg,egds limted by: 1) Power consurrp]Ei oni( 2) .
Heat di ssipati.non zle refil] time; 4) Heat capacity of ink used.
The i nk nogzl eﬁlr 8?’§%ef4€"nﬁé’ee mtumls'?ur Jblyl mted by: 1) Ink viscosity; 2)
Surface tension; 3)DPasdagerersyplies di mensi ons.

2) Heat dissipation;
3) Ink nozzle refill time;
4) Heat capacity of ink used.

The ink nozzle refill time is in turn limited by:
1) Ink viscosity;
2) Surface tension;
3) Passage/nozzle dimensions.

Assume for the purpose of explaining the invention that all of the electrical and mechanical
components of the printer are capable of printing at 20 pages per minute but that the ink used limits the
speed to 4 pages per minute. In the prior art, the printer would be hard wired to always run at 4 pages per
minute even if the manufacturer subsequently improved the ink.

In preferred embodiments of the present invention, each ink cartridge 114 includes a Quality
Assurance (QA) chip 116. This QA chip 116 includes read only memory (rom) or erasable and
programmable read only memory (eprom) which encodes data regarding the cartridge and the ink(s)
contained therein. The printer 100 includes a controller unit 118 which manages the operation of the
components of the printer. The QA chip 116 of the ink cartridge 114 may communicate with the printer's
controller 118 via contacts in the printer's cartridge holder.

The printer’s controller unit 118 obtains data from the ink cartridge QA chip 116 regarding the
cartridge and its inks and utilizes this to set the print speed of the printer. The data stored in the QA chip
116 may be as simple as data representing ‘'maximum speed 4 p.p.m. ' or it may be data representing
physical characteristics of the cartridge or ink or both. Where a cartridge is used for different models and
printers, each printer may also have a look up table of printer model and maximum speed encoded in rom
or eprom. This may be in separate memory or incorporated in the controller unit 118 of each printer.

Different inks or ink cartridges may provide different "speed ratings”. An "everyday" ink may
only have a speed rating of 4 p.p.m. whilst the manufacturer may have developed a “high performance” ink
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or associ ate

In an altérnate form of the invention one of the components which may be replaced is the
controller unit itself or that part of the controller unit which includes performance related data. As
mentioned above, a manufacturer may make a family of printers which share common components. Market
forces allow or require that low performance models be available at low cost and high performance models
be available at higher cost. Low end printers at the bottom of the range may cease to satisfy the customer as
the customer's requirements change over time. With current practice, if a customer requires improved
performance it is necessary to purchase a new printer. This is an additional cost as well as resulting in a
redundant printer, which will probably be thrown away or left unused. By providing a printer with
components which can all support high speed printing, the overall performance may be controlled using the
controller unit itself to limit print speed or other characteristics, such as resolution. By replacing the

control unit itself, the maximum performance of the printer may easily be changed. Alternatively the
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The replaceable speed stick may be used with other replaceable components to obtain different
performance. For example, a level 1 ink cartridge in a printer with a level 1 speed stick may provide a print
speed of 4 p.p.m. whilst the same ink cartridge in a printer with a level 2 speed stick may provide a print
speed of 6 p.p.m. A level 2 ink cartridge may provide print speeds of 8 and 12 p.p.m with level 1 and 2
speedsticks respectively.

In a similar way to how software manufacturers provide demonstration or 'lite' versions of
software for no or minimal cost, a low performance printer may be provided by the manufacturer at no or
minimal net profit. The printer is capable of a much higher performance but is artificially limited by the
master or controlling QA chip or a replaceable module, such as a speedstick, commensurate with its cost to

the end user. In the same way that 'lite' versions of software may be 'unlocked' or converted to the 'full’



savings may be made. A famly of printers may share all conponents with
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Figure 4 shows a printer 250 provided with six sockets 252 for six speed sticks 254. Any number

of speedsticks may be used and, preferably, these may be inserted in any of the sockets. This allows the
printer to be progressively upgraded by adding additional speed sticks at any time. In this embodiment the
speed rating of speed sticks is added together, so two single speed sticks will provide twice base speed
whilst a 2x and a 10x speed stick together will provide 12x base speed. In the preferred form the printer
will not operate without a speedstick. Alternatively the printer may operate at the base speed without a
speedstick with a single 1 x speedstick providing twice the base speed.

Figures 5 and 6 show a paper cartridge 300 for a portable printer device, for example a camera
with an integrated printer. A camera with printer is disclosed in PCT No PCT/AU09/00544/US patent serial
no. 09/113,060 (docket No ARTO1US), the contents of which is incorporated herein. The cartridge 500



code or password. The QA chip of the printer or of the nodule will normally
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be provided with different speed ratings. A cartridge with no batteries provides a base speed. A cartridge

with 'normal' zinc carbon batteries provides a boost in print speed whilst use of alkaline or other high
capacity batteries allows ever faster print speeds.

Figure 7 schematically shows a photocopier 340 according to a further embodiment of the
invention. The photocopier is preferably a digital photocopier with a pagewidth printhead. Photocopier
maintenance is typically charged on a per copy basis. Additionally, higher speeds can, but not necessarily,
lead to higher maintenance costs and higher initial capital costs. A customer may not wish to expend the
higher capital cost of a higher speed copier. The copier of Figure 7 is manufactured so as to be capable of
high speed reproduction, for instance 40 copies per minute (cpm), but may be supplied at a cost less than a
normal 40 cpm photocopier. The copier has two print buttons 342 and 344. The first button 342 is 'normal’
speed print button whilst the second 344 is a 'high' speed print button. In the embodiment these buttons



Figures 5 and 6 show a paper cartridge 300 for a portable printer device,
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print speed whi Use o
or black and white copy was made. Agam a separate counter may be provided or a single counter

incremented by different amounts depending on the nature of the copy.

Whilst the invention has been described with particular reference to printers and photocopiers
devices, it is to be understood that the invention is not limited to printers and photocopiers and has
application to any devices.

Range of applications
The presently disclosed technology is suited to a wide range of printing systems,
Major example applications include:
1. Color and monochrome office printers
2. SOHO printers
3. Home PC printers



capacity batteries allows ever faster print speeds. Figure 7 schematically
shows a photocopi er 340 according to a further enbodi nent of the

i nvent i orwoTheegsipt ocopi er is preferably a digital photoc®eprexvmiotsca
pagew dt h printhead. Photocopier maintenance is typically charged on a per
copy basis. Additionally, higher speeds can, but not necessarily, lead to
hi gher mai nt enance costs and higher initial capital costs. A custoner may
not wi sh to expend the higher capital cost of a higher speed copier. The

copi er of 4 FingHofk cdnnbeied BRI YAARInbhR M SiihtedS t 0 be capable of  high speed
repr oduct'%o(rij for instance 40 copies per mnute (cpm, but may be supplied
at a cost | SEEPRYNPHEES o hal 40 cpm phot ocopi er. The copier has two print
but t ons 342 Pheiebra@Hidprinetse first button 342 is 'normal' speed print button
whi | st the es00@ccddhich ftoRamdidsdh’ speed print button. In the enbodi nent

t hese buttons 8. @03( 068511 PCT/ AU0O3/ 00156 may equate to speeds of 20
cpm and %0 FERRR P FRPMPHs of speed control may be used including, but
not | i m f-edottable amd nptehogk yrintdisal , a slider, a touch pad and a menu type
control. fy sViddb@aGaRysbutton 343, shown in dotted outline may be provided
with the plutc}pnsd342 and 34% or other controls, nerely selecting copy
speed. | n' P8 PPOBESES®H ers, the copier is provided with a counter,
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copy unit. charge whil.st.copying one side of an A3 page incurs two copy unit
char ges. Vhrb?%tglcﬁ%etr%%%%%ésr 340 of the present invention, in normal speed

nmode, thelidpirepn digitslprintereur s t hese base charges when used via base canter
346. The oDPhdkigingdfhdrs al so provided with a second counter 348, which is
only incremented . when in a higher speed node. The rate at which the second
counter 348 i ncrenents is arbitrary, since ultimtely the cost to the user
i s the colfntShert ryaedigitel PR i pl i ed by a charge per unit price. The second
counter BADmpt péefphinenkipsie®ents at the sanme rate as the first counter
346, i.e.,0 nj r A4 copy and two per A3 copy, so that in high speed
node an A%f)' gg‘ﬁy“és%%“g“?gs"“@ﬁ% base unit and one hi gh speed unit. This nakes
it easi er?2lf dyighsnred Ragestigihsinteiso see how many ' hi gh speed' copi es have been
made. The22pdotebbidk fompREYwithhabiPage fvdlih driers Second count er need not have any
rel ati onshi i charge for the first counter. The
phot ocopi %ﬁ Bﬂ%aglehﬂgﬁr@g@fmggﬂa&ﬁqt%ﬁxmre than two speeds, with higher speeds
i ncur ri ng?eddrElrigerat er overall cost. Whilst separate counters may be used
for each mpaeetpidare is no reason why a single counter may not be used
which is £6n95igtn£g§e¢gcig%ﬁggr§fer ent anounts depending on the copy speed.
Simlarly two counterS nmay be provided, one recordi ng base copy charge
uni ts and®’ heesREBHADBEE®di ng charge units for higher speed copies. The
second contPedtofinistidg pHftes enent at di fferent anmounts per copy at different
copy speegs ., lhs. counter(s) may be nechanical or electronic. Additionally
the counter may be capable of recording fractions of units. Thus a nornal
speed copdf- FEPCDRERES a charge of one unit, a twce

31. Wallpaper printers

32. Laminate printers

33. Indoor sign printers
34. Billboard printers

35. Videogame printers
36. Photo ‘kiosk’ printers
37. Business card printers
38. Greeting card printers
39. Book printers

40. Newspaper printers
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normal speed copy may incur a charge of 1.2 units whilst a quadruple normnal
speed copy may incur a charge of 1.3 units. It wll be appreciated that

t he exactwoaBwessiof the counter(s) are not critical to th@CTiAtweneisen, so
|l ong as the charge units per copy are different at different speeds. Were
t he photocopier is a color photocopier the copy units nmay al so be based on
whet her a color or black and white copy was nade. Again a separate counter
may be provided or a single counter increnented by different amounts
dependi ngs0RENRe fifNr € of the copy. Wilst the invention has been

descri bed mnt 8$rt|cular reference to printers and photocopiers devices,
it isto %f0d that the invention is not limted to printers and
phot ocopi@r Digitnl ghdheatbumapipdrs cat i on t o any devi ces. Range of applications The
presently¢pm@@h@§§gmtechnology is suited to a wide range of printing
systens. j or exanpl e applications include: 1. Col or and nonochrone
office prf%f%??m”?w‘ BHO printers 3. Home PC printers 9 WO 03/ 068511

PCT/ AUO3/ 60 PEsGure fensitNe tabsdpratesonnect ed col or and nonochrome printers 5.

Depar t mrenjnalcopf r@hggrpgmer@ Phot ogr aphic printers 7. Printers incorporated
into canef nobi | e phones 9. Portable and not ebook

printers %mmﬁw?ﬁy$%W?%;pBW?ﬁTg?s 11. Col or and nmonochrone copiers 12.
Col or and nmonochrone facsimle nmachines 13. Multi-function printers

conbi ni ng pr i bé @aﬁam%mse sﬁnsh it @0 Yrt ThbtMaby BRSus n;ladlﬁca%g hdd@hriGOHITRY S al
run r|nters 17. Textile

O i nt or 5 18 o aposptiie g B BieRe dng oy BE *srgs & et Bhent a

prl nters
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20. Low cost scanning printers 21. Hi gh speed page width printers 22.

Not ebook conputers with inbuilt page width printers 23. Portable color and
nonochr omrwopsiosdser s 24. Label printers 25. Ticket printersT249103/00156

Poi nt-of -sal e receipt printers 27. Large format CAD printers 28.

Phot of i ni shing printers 29. Video printers 30. PhotoCD printers 31.

Wal | paper printers 32. Laminate printers 33. Indoor sign printers 34.
Bil |l board printers 35. Videogane printers 36. Photo "kiosk' printers 37.
Busi ness gpghisprinters 38. Geeting card printers 39. Book printers 40.
Newspaper printers 10 WD 03/068511 PCT/ AU03/ 00156 41. Magazine printers
42. Forms printers 43. Digital photo albumprinters 44. Medical printers
45. Aut onbt i veA @riicatigludingl§ confsl @sis which @euvdsi the averall penfeimaue iofithe device 4tAcastCol or

pr oofi ng la &r&bgs%off@eggtgmtop&,%wng%gﬁgmr cial printer arrays It wll be
apparent to t 0Se S skilled . in t eﬁart t hat obvi.Qus rmdlflcatlons and

variations may H&?? Wﬁ?ﬂ@”’t‘eg ip fhe cu 4gk ﬁ%?‘l‘f’é’”ﬁé‘g"&"f&&gd“ HePL PP APRoRThet
depar t i ngth¢ deyiae 4nh thirg gntardetived fronga tepse onp bth¢rhemponputeofithe damice.

2, The device of claim 1, wherein the first data includes data indicative of at least one performance

characteristic of at least one other component.

3, The device of claim 1, wherein the second data includes data indicative of at least one

performance characteristic of at least one other component.

4, The device of claim 1, wherein the third data includes data indicative of at least one performance

characteristic of that component.
5. The device of claim 1, wherein at least one of the first, second and third data includes secondary
data and the control unit sets the overall performance of the device at least partially on the basis of the

secondary data.

6. The device of claim 1, wherein the secondary data is indicative of the maximum performance

allowed in relation to the device or the component.

7. The device of claim 1, wherein the control unit obtains at least one of said second and third data

by interrogating at least one other component.
8. The device of claim, 7 wherein the at least one other component includes data stored in memory of
the component and the control unit interrogates the at least one other component by reading said data stored

in said memory.

9. The device of claim, 7 wherein the control unit interrogates the at least one component by testing

the performance of the at least one component.

10. The device of claim 1, wherein at least one of the control unit and said at least one other

component is user removable or replaceable.

11, The device of claim 1 wherein the device is a printer.

12



11 WO 03/068511 PCT/ AU03/00156 CLAIMS 1. A device including a control unit
whi ch controls the overall performance of the device at least partially on
t he basi swofo3aessheast one of the foll ow ng group: first da&Cca/Atesoeiser at ed
in the control unit, second data incorporated in at |east one conponent of
the device and third data derived fromat |east one other conmponent of the
device. 2. The device of claim1l, wherein the first data includes data

i ndicative of at |east one performance characteristic of at |east one

ot her conponent. 3. The device of claim1, wherein the second data includes

data i nd ativ of at rformance characteristic of at | east one
ot her onen ﬁ“ce'l‘ﬁég B"ée“bfp ‘ﬁ?t aFah ope °&ﬁ SPmrRen Keseleqigdr Epmyths &OfMcl udes
data i ndl cpavnsm of at least one performance characteristic of that
conponent. 5. P&‘weﬁﬁ‘dﬁbl? eneﬁa&y,cd @dtdMnfut bvmﬁ %a@e @;océss%asat prgn@nggé cbddBuek,i4 st
second and. Ehgl rd. data ¢l udes. second unit sets

e over aATERA i5F RS AR R POE T mORur By PGB et BA o of

t he secotefaregoigat a. 6. The device of claim 1, wherein the secondary data
is indicative of the maxi mum performance aI | owed in reI ati on to the devi ce
or the coppon vice r.ol

obtains at’ | egﬂie d%vhcé ()o“flamsl g.lf ﬁe%%’c‘%néi%”?cc’fw iR ﬁcmd‘a‘i?u‘ies abD)?WTrﬁ‘t‘p(g r‘%‘gfl’?ﬁg at

| east onelesst dreef agminprawerstpplygnd dbagenchevereerpyf claim 7 wherein the at | east
one ot her corrponent i ncludes data stored in rrermry of the conponent and

the contr 91 ni‘ha devﬂ:te gfr c[amgoa vtvh%rse1ntthl‘<]:(:'s‘ech¥daq¢§§aslts un% eq)tl her component by readi ng

said data store JEVICE 0f claim 7 wherein the
control unit |nterrogat es the at | east one conponent by testing the

performange of THe B&icabf clagdGihcRMeeCRbIANY @I is chdfdeabilthe devi ce of claim 1,
wherein at | east one of the control unit and said at | east one other
conmponent is user renmpvable or replaceable. 11. The device of claim1l
wherei n t e delHedeicr f clainp yhsreithe sceqrplan\dy )8 @EES A 1caPATFMNIOBI-OOWDENt 12, The
device of claim1l wherein said at | east one ot her corrponent is selected

T Lgénet B(I?Og]regg gl;’ he 98,‘1? h%rggwm?euptgm@{cfé H‘F Blhyr C%&Rg YI’ncluadcs an i & carprﬁge an salsd; an
second or third data is indicative of at least one of ink v1sc051ty, mk surface tension, maximum flow rate of

ink from the cartridge, heat capacity of the ink and passageway dimensions.

18. The device of claim 1 wherein the at least one other component includes a inkjet printhead and the
second or third data is indicative of at least one of power consumption, maximum heat dissipation,
allowable operating temperatures, ink nozzle refill time(s), dimensions of ink supply passageways, ink
nozzle dimensions and actuator characteristics.

19. The device of claim 15 including a control panel for reprogramming the secondary data.

20. The device of claim 1 wherein second or third data obtained from a first component relates to at

least one performance characteristic of at least one second component.

21. The device of claim 11, wherein one of the components is an inkjet printhead comprising a

plurality or nozzles formed by microelectromechanical means.
22. The device of claim 21, wherein the inkjet printhead is a pagewidth printhead.

23. The device of claim 22, wherein the inkjet printhead is a full color printhead.
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printhead an ink cartridge, a toner cartridge, a paper feed nechani sm and
any conbination of at least two of the foregoing. 13. The device of claim
12 wher eiwotd3messtil | east one conponent includes a power sumgyauvoseisadi ng at
| east one of a mmins power supply and a battery power supply. 14. The
device of claim®6 wherein the secondary data is unchangeable. 15. The
device of claim6 wherein the secondary data is changeable. 16. The device
of claim6 wherein the secondary data is stored in at | east one renovabl e

conponent o4 1 7A dI‘h.% n%ﬁﬁﬁh g ccgltrolﬁel' éﬂdm ljcas\l/\m %'u&hbfe Qﬁ I‘Cﬁ]tdCCLb?taIﬁ dulg n\ﬂletgﬁ'thﬁr

conponent includes an ink cartridge and said second data is

i ndi cat i vEoBte °éf“°‘i‘“l§é§‘E‘“d6?|€f°8‘?a“‘i’“rﬂ€°e\sﬁb§cbé$é‘letcfj’“tm]ileﬁI%heé’&'i‘ﬂ”]éfége“tgéﬁ%qgt’fﬁ © Sfaxi mum
f | ow r at ethoperfoinakce fevad pfithelrvatirederita iagkd en thdiefatmatampaci ty of the ink and
passageway di mensi-ons. 18. The device of claim1l wherein the at | east one
ot her conponent includes a inkjet printhead and the second or third data
is indicative of at |east one of power consunption, nmaximm heat

di ssipation, allowable operating tenperatures, ink nozzle refill time(s),
di mensi ons of ink supply passageways, ink nozzle dinensions and actuator
characteristics. 19. The device of claim15 including a control panel for
reprogramm ng the secondary data. 20. The device of claim1l wherein second
or third data obtained froma first conponent relates to at |east one
performance characteristic of at |east one second conponent. 21. The device
of claim1l, wherein one of the conponents is an inkjet printhead
conprising a plurality or nozzles fornmed by m croel ectronmechani cal neans.
22. The device of claim2l, wherein the inkjet printhead is a pagew dth
printhead. 23. The device of claim22, wherein the inkjet printhead is a
full color printhead. 13 WD 03/068511 PCT/ AU0O3/ 00156 24. A device
including a controller and at | east one adjustable or replaceabl e nodul e,
wherein the nodule or nodul es includes information accessible by the
controller, the controller being configure to set the performance |evel of
the entire device based on the information. 14
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