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invention relates to a nmethod of conpensating for
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THE INVENTION In a first aspect the present invention
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for errors in ink dot placenent by at | east one of a

plurallty of nozzles due ‘to erroneous rotatlona
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Optionally, the nethod being performed in conjunction

with a printhead nodul e i ncluding at |east one row of
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one di splaced row portion, the displacenent of the row

portion including a conmponent_in a direction normal to

that of a pagewidth to be printed. Optionally, the

nmet hod being performed in confunction with a printer
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rotational displacenment. Optionally, the method
i ncluding expelling ink froma printhead nodul e

w0 pbaelenyy at | east one row that conprises a pPCI/AURM0Y/000895
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of adjacent sets of n adjacent nozzles, each of the
nozzl es being configured to expgel ink in response to a
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‘print data to output dot data to the
prlnthead wherein the first and second printer
co % s are connected to a conmon input of the
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25printer conprising:a printhead conprising first and
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being parallel to each other and being disposed end to
end on either side of a join region, wherein the first
printhead nodul e is |onger than the second printhead
nodul e; at |least first and second printer controllers
configured to receive print data and process the print
data to output dot data to the printhead, wherein: the
first printer controller outputs dot data to both the
first printhead nodul e and the second printhead
nodule and the second prlnter controller outputs dot
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the dot data for the at |east two colors and the
control data. Optional a printhead nodul e including at
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first elongate printhead nodule, the at |east one
print head nodul e i ncluding at | east one row of print
nozzles for expelling ink; and at least first and
second printer controllers configured to receive print
data and process the print data to output dot data to
the printhead, wherein the first and second printer
controllers are connected to a conmmon |nput of the
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row of printhead nozzles, at |east one row including

at | east one displaced row portion, the displ acenent
w@boosheenow portion including a conponent in aPCT/AU2004/000895

direction normal to that of a pagewidth to be printed.

Optionally the printer include%la printer controller

for supplying print data to at 1 east one printhead

modul e capabl e of printing a maxi mum of n of channel s

of £pri prevanhinghandy orefseabhrdppi AkhBadoRGdGEeRHBRAYOT

conf,| e into: a first node, in which the

pr?%?%gggﬁhggdle is configured to receive data for a

first nunber of the channels; and a second node, in

whi ch the priathradbandubmpbsicasdhi gayedohvendeanitly be

print data for second nunber of th a
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pr eareiessnatrol l er for supplying data to a printhead
conprising a plurality of printhead nodul es, the
printhead being wi der _than a reticle step.used i .
10formng the uP€§,a}h€°BPPﬁP%é8& &3nﬁ?ﬁ§ﬁ§3yéﬁgﬁgggftered
t weobypad 19f ahl¢oipduladdy . .wherei n each type is
determined by its geonetric shape in plan. Optionally
the printer includes a printer controller for
SUPBEMAIAEDoRESGRIPHFIONCONt rol signals to a printhead
nmodul e, the printhead nodul e including at | east one
row that conprises a plurality of sets of n adjacept
15nozzl es, eagEnth?héugéffFe§PS€Fﬁ@°65ﬁPPguPé&e%G ggﬁEF the
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nozzle in each set have been fired, and then the
cedVERY @Rzl e is fired. Optionally the printer
includes a printer controller for supplying one or
nore control _signals.to_a,printhead | & .th .
pri nt head no&%l%”ﬁﬁbpﬁbﬁ &5t gggta%ﬁg&$%hﬁ%hgﬁe subject
25 C Orgpeicsiefs can tpilomy,altittey sofngatdjaat divtrmset'wof “Yarddjarsentthe”
noziﬁce&deegﬁmx%fl tJbga% LG5 i N W et TdneiPRlictates

i nkK™Tn response to signal, the method "
corgitiexiwiger R nEor Bx sdeiFreRss |1t Nap extgFact

Si GRAl1Ude AGE WGRNIEE ettirhdle £HLGHANCRIs [HWaZ 2 more extract;
position nQzzle position n, nozzle position 2,

1
noZA% G (n-1), ... , nozzle position*],
3owherein nozzle position* is at or adjacent the centre
of the set of,nozzles.. Qi ina,ll tgg Y I I HE e tak
a printer coFFthreoI & £ o SL?pp yia)r%g otdO éétyﬁnoégg_ S raken
pr idnt hewl ihdes t amed iy sanseastExtragtyhgaedgriude
fo‘héirfé\{ﬁtfeﬁé&f efh {1 Rtdtad K o SHBididdrddd®, Hars and
at Te

col or, ast sonme nozzles in the first row being

al i gHaered (9 ks g | PETROYS espondi ng nozzles in the
3zsecond row in a direction of intended nedia travel

relative to the printhead, the printhead e hej

confi gurabl e {$%4%51tqﬁ§ﬁﬁﬁﬁ#%§?iq?%lﬁ§q¥%%ﬁ %ﬂ%fgi moxe

sechiffexsnts lfndowst aaxtfactes. sEwh ¢etampboneexracts in the

output to print nedia are printed to by nozzles from

the first pair of rows and at |east sone other dots

output to print nedia are printed to by nozzles from

the second pair of rows, the printer controller being

configurable to supply dot data to the printhead

nodul e for printing. Optionally the printer includes a
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Optionally the printer controller is manufactured in

accordance with a nethod of manufacturing a plurality
wo@ooppidhead nodul es, at | east sonme of whi ch BCEAU2004/000895

capabl e of being conbined in pairs to formbilithic

pagew dth printheads, the nethad conprising the step

of laying out each of the plurality of printhead

nodul es on a wafer substrate, wherein at |east one oL
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from %.daga sgurge to each of the at |east one rows,
> WhBPEACEARR PriRt nozzle obtains dot data to be fired
froman el ement of one of the shift registers.
Optional Iy the,pei,RLE" ma9NbEOkbemels £kBat #bke#-bBsad
printer conprising: a printhead conprising at |east 2
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nozzl es for expelli [

ng ink; .and_at |east fjrst
10 s e GIAG SSAGESr (&:Bntff’%ﬂ &r SLYESFE G ga‘%trg S édelm\%g%pr(itr?t form a
dathadn2yd eprtaaess ,t baymelst (Ganeyt @ndutviaegdet) ,dera sygups (to
th rinthe reinithe first and second printer
co%tc’prrg} Iaersél%%’rre\g%%ﬁ%é%t)éd to a comon input of the
printhead. Optionally the printer controller is

installed i N@anRilREE a¢@MPrepaR@daby mathedd well known in
conprising first _and_second elo %t)?g.‘ pr.i nt head

15 noddtce & t-h i flivhe 3PWHYEH e PheRY HinckiEg s made
ot gy ARG thIbigidiisgose theaid drd eehbyoriai tarekigiwie iof the

a join region;, | east fir an .i I
2 R, T Y S35 I S GRS IE % an oven a
pr ac assnpcha tprhen to fl et weero 1605 Gt atdt 783€ a Tle t¢een dried
print ' idbti Prd M tGQYH Nl |£rst
outhp%l}{i) gsa (ftewg:g’{egl o%r‘f{%r{)detrcﬁelr?idr ;gtoq r}lrtiq.Lnt helad_ rmsd,lj:ire‘-=l ge,

20 anc it igwrond i mEat et Jady dhp R WoeRIdH @ mixture

onlgye Lﬂ%&fag%ﬁmﬂl ratid ot h];badnmmgui;e,ameaﬂhdﬂ;&e, 75 gms of
print head nodul es are configured, s t hat ot_ dat.a
passean sEiackhethms d&iﬁmﬁ{%‘i %%Lelsqgsri eorpgt&ﬁ BT on

I S (wisiicld efF iterd pf iNter geniriSirekicl pm e fdeakage

conprising first and seco Y s P qnt
i oal 1 to stand f
rmglpﬂrb%"’,‘l e pﬁfent%éjaruaqi%%rgsaolbel_ng%aara el to e?acahn c'>r
250t hdsownds bedeky dirsbdsechaken eatiPdiral knerThg delgfure is
a jQidh ' 19&.} INE{£ithd Kot dn R tHdeash P BdRidS$ the
Ion‘%féérhtﬁ]gin the second print head nodul e; at | east
firsineiuresassnt printer controllers configured to
receive print data and process the print data to

out put dot data to t i nthea erein; f
printer cont %R % Uot® dia\f:\gh"&lgog}%r%h{ea]’lfer ?’Letll known
30pr i i heesl friosiid o Bowd dstmenslez.oneblod | prthesks tieh| techindques may

t he_secon i utputs dot data only to
th}%e%%en% %éi%%%%%%ﬁ%&%’ti onal ly the printer

controller supplies dot data to at | east one printhead

modul e and atr £asin diaitd flhay GIREenNsatduEHie® 0 herbal

in ink dot placenment by at |east one, of lural ity of
noZWEaL S T | 1 AR TRRRI Ro e G0 14F dReBRY Sereet,

350 Oty iwidlk, O SPbREEaRdt437 0§ heuptial heath deady - to-use

relgtive to,a carrier, the printer being configured

0: EYEFERLEEERorrecti on factor associated with the at

| east one printhead nodule; determ ne an order in
whi ch at | east sone of the dot data is supplied to at

| east one of the at |east one printhead nodul es, the
order being determned at |east partly on the basis of
the correction factor, thereby to at |east partially
conpensate for the rotational displacenent; and supply
the dot data to the printhead nodule. Optionally the

e .. o



Optionally the printer controller supplies data to a
pri nthead nodul e that includes: at |east one row of
w@eioaoxex zl es; at |east first and second shi fPCT/AU2004/000895
registers for shifting in dot data supplied froma
data source, wherein each shift, register feeds dot
data to a group of nozzl es, anJ wherei n each of the
groups of the nozzles . is interl eaved with at | east one
of the other?Brnpusef phé MB¥ PesMaépt PEnarfySERd ©F
ﬁr hﬁE%EaQQlﬁbr ehlee hewp Bhi e;ﬁ data t[ﬁf&slﬂlhlgnbhe aetcmduthag a
aving a plural,ity zzl es r.expel | i n
prPﬁFge&B ﬁﬁdﬁPé ﬁgPB&ﬁﬁﬁeg 5&3 ReFPy gﬁ gr%gf ¥8sulting
setadusedeadl phrtheuflheigakuiéabdes foai tgricaili gppddcation.
to respond to a tenperature at or adjacent at | east
one of the nozzles, the printhead nodul e bei ng
confi gur ed t@hnnéniyuéﬁéréPlBﬁeBPr?héhﬁoi§FE§eﬁn°ll may be a
I e$RYRSE b0 iche thPTREbALUN & Fiisledd caR0¥E & hiohStrolatile
threshol d. Opfi onaIIy the ernter control |l er supplies
dapairg a°6rPﬂPﬁ§a agsduPélcomprising a plurality of
rows, each of the rows conprlsing a plurality of

nozzles for ect k h

10§ ncl udes at ?Jg thrgg S gcon %econ% %S_?_gg'isﬂllﬁde
prlar.ttnomntk odfl d isictulddmgt Epeedr admooud cdidd ,betomgnut oil, corn
Co% lgug:%g.n%q:c tlhatotlllvré e quel g:tlu@.:l.?lgzélﬁx‘an vt:l.l'i:%:l.n olive

Wis correspondi ng nozzle in th
se@eﬁ-d o @\ﬂftfrllomeé-" %Lrnl@e@@tmeaPld-'pﬁQYthe&? S dpr |‘3r?t$t°r oil,
Megdatt ¥rnPfdiaC M @dlikiean oshere the faulty
nozzl e woul d otherwi se have printed it. In an el eventh
15aspect the present invention provides printer
control |l er fgolsupkeypised ddlsdatra paralpnﬁlnn:ﬁga@referred

SP t?‘r?gaquo%t I?étgltﬁa%rrallé-{ﬂt éml(incl 9{?@”%% f ur a eﬁ% known in

the:rhaalf:.‘eétds.or@nwwof uheeptxtmem@t %@w t?euﬁiglp e
@y ature at or adjacent
e%lsilltrﬁ1 %%ﬁg!%og% €s, the printer controller
20be| ng confi gured to nodify operati on of at |east sone
of the nozzl anhd PrREPENDE it Fifad one eRicatallls rirsiolyes the
abo a first threshol d. Optionally the printer
g SRERFS qured to nodify the operation of
the nozzl es at or sdjeacedite therkatplaads madrer fdlertrlwilt over
sensor,.. such that operation of nozzles not at or

adJ é’é“t the at | east one thermal sensor is not
25rmd| fied. Opwi onalRhpasmatiktesd hark alamt imptagicl dfe®

t afirféiet erJied of ojy ofaddie sz vesth tdiee HHSEEH oil;
COﬂ ro

bei ng conf i gureof to nodi fy. o at.i of t
nozzles in tMe pr &RIBr MmAed gy lf%lir "’&}f{ atqt‘ﬁe thly to
t enRadcd!lfhyh afi o i155b I eerduied ftil'[ésthé:i‘b gsleitd . material;

Optionally each thernal S§NSaY;

single nozzl & OptTBHATy el'fehgl' |C<E;1%fs‘}L f%}‘é%%c{‘decaover the
30t heJalJflwﬂttet mmﬁmlﬂeramcavemxstglnmercatemm hyfe to prevent
%n%ﬁ)jr o?:}tlé’ ddiey npdi i gatd o dedadescd hea11 into the

prl preventi operation of the nozzle
f orodd m@é@@bn?ﬂe%ﬂ’béﬁwl%ptqu%/ t he

modi fi cation ¢ ncl udesyd hﬁﬂorirntﬁnﬁ%ttaww efovered with a
preventlng oper.ati on of t Ie un

erRFSYER R FRI 9 &F LTy *t“h're%%t‘tﬁ.‘%%]ﬁy

35t he second threshodttrain |@iieranddretthepIantstmaterial mixture

thr shoI onally. I

o BT T HHbarh LR R T BhED arpe et i leave
nottcdatamdl nEelr exgk cie |3llgw tany aratemstromethedigry plant
sensor or the nodule. Optionally each of the nozzles
including a thermal ink ejection nmechanism Optionally
the thermal sensor conprises at | east part of one of
the thermal inkjet nechanisnms. Optionally the thernal
sensor conprises a heating element. Optionally the
t her mal - sensor. determ nes the tenperature by

I o o, Y " 1 . * e



partially conpensate for the rotational displacenent;
and supply the dot data to the printhead
worpashes@ti onal |y the printer controller suppPCEAUZIDY/000895
data to a printhead nodul e having a plurality of
nozzles for expelling ink, the printhead nodul e
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
t emedeaiade tat sdnkadicaddi®t PREYOBEst one of the
nozzl es, theepriniRicae@Niord ltdle RAINGNIONdagiey 6 tt® stand
nodi fy operation of at |east sonme _of the nozzles.in ...
r e @95 T Ho TARE SETFe PG FiPd S § SHFEVE %%oﬁ"s?:he oil;
t hreshol d. Opt i onaedcantheand isticere dorfluseld eriloutpu sool
to rinthea d ; fra to be printed with at
5 eé’gt YO [ %@;’T’E‘n ll%rﬁ(sgsiean lc'ontrol data for
controlling printing of the dot data; the printer

control ler ipgl ydhRy a2l th@pgler088 1CAMPURIICALI QN fresh lot of

out put, each or the communi cati.on Qutpu ein .
oot 6 Bedsd pot e e mi do i, ¢ Ha, hae gmagess is
ang-cyedtRast sonme of the dot data for the at least two
inks. Optionally the printer controller supplies data
10to a print head nodul e i ncluding at |east one row of
pri nt head noDpzlied, hairbscasty bec used iimclthei Fgmet Wagyast
one di splaced row portion, the displacenment of the row
portion including a conponent in a direction normal to
that of a paghiisduenesae DFdcRssd o LoFMEMRAIOry e be used to
prijf@iss Antvaileétly DPRIdRs, print data to at |east one
pri nthead nodul e capabl e of printing a maxi mum of n of
15channel s of print data, the at |east one printhead
nodul e bei ng ac v g ablv@dyntsktroad idexfoatrice, iwhiwh dls

t he. pr.i,nt head, nodul.e is_confi.gured to receive data for

a fﬁ”ﬁ%ﬁherﬁjrr'beequco?éjt% %\ﬁa&)non%a}igjiona'nd a second node, in
whi ch the printhead nmodule is configured to receive

print data folrhéel @_lmerb@fpg%g@nfﬁﬁ,any dpart of

wherein the first nunber is greater than the secaon
20nurithe heleiant R i3 orfSOAFFM R i OLAR . | 1/AYes, the
COW.fc'scgsJ,r a%ll&véx%ﬁ_%]?/,l déliex@Elh téx fﬂ{iidm,fiéﬁdﬁn(hnd fruit.
second nodes. tiaona t he inter. cgntr er
supfAvTSe I RpE G- AT R ‘Q%nrgﬁ s}ﬁf} ap]g?IE¥ A% PRy
privddach mxkdase the getrddiead bei ng wi der than a
reticle step used in form ng the nodul es, the
printhead conprising at least two types of the i
25nodul es, wherfeiThugac leateet siajarah e qagle ifzom the foliage.
geo_ﬂ;gt% :ﬁrec‘f@nof?d N Sdimdt | OPA kY {dPerPEidH £Mthe Thuja
er

contro supplies one or nore control sbg%g!?s toa ...
pr i SHEHARE Mo RESPATRA AT i HelRP HYRI 19 3 Ggmposition
| easte fEAB DY BT THEP! £580F FPLtir@l 5 tyo odboet S20% of Thuja

adj acent nozzles, each aof. the nozzl es, bein j d
fo SRt et AT B R e S bral O Tt S o
30(a)Thufa rextstama) arsd pnost dece ferably | dsowt 8% fof sThuja
and n#h ggsition in each set of nozzles;(b) a fire
. exera . . . .
sighal" 1S provided to the next inward pair of nozzles
in each set; (c) in the event n is an even nunber,

step (b) is repeptehibitdde ald Wud1By NI EBrdh) €©RChroot. In
set has been fired; _ and q% igathe event n ighanggd & £
nunbepreterted pyredinent @ Rt TREFREHPR 1 hEPREFRSXrac
35butig seabapéd nag zh etitc eacd. SEhe hiaeebikecofpositiamd
then the central nozzle | [ tion t
pri%?%?ef%%?¥o??%$rﬁﬁﬁgl#€%$o%§g%?cﬁn#§ %%%%?o?@% of Poke
si gemtsat, anprée rphederaiptly| Eromhabeut nthebe dboureld% of
including at | east one row that conprises a plurality
of adjacent sets of n adjacent nozzles, each of the
nozzl es being configured to expel ink in response to a
fire signal, the nethod conprising providing, for each
set of nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,

o o e . o o e . o o



expel ink in response to a fire signal, the nethod
conprising the steps of: (a) providing a fire signa

wWo eoosoeshes at a first and nth position i n eachCEaU20#/000895
nozzl es; (b) providing a fire signal to the next
inward pair of nozzles in each set; (c) in the event n
is an even nunber, repeating step (b) unt|I aII of t he
nozzles in each set has been fired; and
ev@aken ekt rag tod @nEUADEL, PrESEXAPRY sbey (&fﬁuﬁtfl |P°§re|
of Lheakezzl es but a central nozzle in each set have
been fired, and then firing the central nozzle.
Optionally the printer controller is manufactured in
accordance wat Bwaekevthodeafl exhratactier usgadlpl madei fyom the

r|nthe d nDduI to | f I
5 CapRBrE%r Herng e beTad TROGATREY, 3, dhe dniefion, the
pa@med:t v iorliertt haere!t@t@ctt I‘-t-@ Mtelﬁ’@d'eciom ias itig oty est dpe herbal
é: ?%o@:g.tQ.% tfe‘ifabt ?e Rpralsielsy F¥HornP %.'H&J@@d 5 to about

nD u at e,

on a er subs wher ei n at 5351 one of
t ha2Pr ot Fuse thdoled eXtragity - MATGe ®*aTE AP Ve dsom about 6
an@oh%.'bolu% ekt Jramseet GRlbiletalet i ,pland aost preferably

|| datg t t head d
O gr E#P%%Ef%‘dﬁgif Oe%FrﬁtEnteﬁongeg eat | east

tmo shlft registers for shifting |n dot data supplied

froma data oQrGe (o €. t 0
wherein eachip%intc%gyg Qg%%gkﬁs g%ﬁly?§§€§ ??Pgdthe

f r dfhomens .efanta @Erefiexrnsd teﬁ@‘-’ﬂi-iﬂfetntr &fi Sihe dnvention, the
Qotﬂewello\oe@%;&waﬁctte&scwerpdﬂea dss d Nl |W‘;‘ieri ke Red

printer conprising:a printhead conprisin as
1571 oo RIRERG TR HEad MoARTE She FeHe b dRrbal
PriddnRad ﬂmﬂw;ﬂseﬂgﬂamtwgzoatpﬂ:m foreen raouf lprientabout 30%

noz or, £ eII|n |nk and [

se@?ngzeﬁi YT SRS e SFShE ST g%%ldj rfexgotéll1 \?ég)%ﬁlrﬁ il

datazbcam:i w@@e&sketdneﬂman akitradto andmosfotPrefisrakdy about
; olﬁtﬁe@’clmlﬁ'egcﬁ d. e 3Uh LR RHAEELRIt may also

rs are connected to a conmmopn i nput of the

20pr e Headheofiamha [5inatarys i Mthen ddvs dlaxh gxtract is in

i N | o &rﬂlﬁicﬁ:rux@nWHeyHB}:baﬂ. dnigdigiation preferably
conprising first a secogﬂ eIo ate i nt

MO FATRE L 9% TRt % B e s loner
ot hsﬁttx&rwt Dbeiorge tinsiﬂmblqncfﬁmn ahzbujn Zitchabaitdsofof Red
inre n._ &t fd HLIof Red cl
co O"'r DI F% e%sxq; on%’gua‘t:%gdaL‘?Ooétr j%:eelaﬂ\%éposl'ﬁﬁt d)q{é af’ﬁd> e¢ ciover
25pr esgsaathe print data to output dot data to the
printhead, wherein the first printer controller

out puts dot data only to the first printhead
and the secodd Feahsd Inddmse s‘sdd’(s"’d“'gt%é' made from

onlghd cEdNae ol Prord fnredshidRiindrey e tie invention,

print head nndule confl ured such that o dot
pasé}e"s %&ﬂ ‘%1‘ C§/ett3hsepp"? eercpcosdntro n&ure
300 S 'Jrhmstrsé:tm |crbmpqmuntatn moafpErah ¥y ccanmrwﬂstembm about 0.2

CO?”a%&?%fiJ%?'t dﬁ & &Eﬁxn%cf\.eaqnore preferably
7 &5 prin hea el ng para to eaﬁt

ot Herorarabdet Ny & s 4empi Freaten wlanding pxigract, and
a Rt 150 A a e Qi dut N fd # rd t it NesThirothd eedtsract.

| onger than the second printhead nodul e; at |east

first and second printer controllers configured to

35recei ve printa d&t:taaraiiﬂ.apremﬂsecﬁ hies preudlldateaded from the

out put dot ta to t rin e ir
primEretHnt I T HETU ?é édo?gd%ﬁ V‘@}?é Jbrp‘{%ﬁﬁeﬂ‘h%

pr i Ca Tesadia hap desk ter &l iﬁam inian ekl fiekgeer arthe
the second printer controller outputs dot data only to
t he second printhead nodule. Optionally the printer
controller is installed in a printer conprising: a
printhead conprising first and second el ongate

print head nodul es, the printhead nodul es bei ng
paraIIeI to each other and belng dlsposed end to end

I o o



position x is at or adjacent the centre of the set of

nozzles. Optionally the printer controller supplies
walai08/0080% pri nt head nodul e i ncludi ng at | eastPONAULOW000895

that conprises a plurality of adjacent sets of n

adj acent nozzles, each of the ggzgles bei ng confi gured

to expel the ink in response to a fire signal, the

printhead being configured to output ink fromngzzles

at Calenduilagpatnertp®ayt réACi RecRERPEEEIORSNG FABStUre. The

angdeot-Rgl eambolexiohnpeedepablyotonpzikes iffrofnaboset 1 to
until: in _the LS an.even nunb

event er, all of _th
noRBPES 1A toaEnCasen it S BBHEAL e q oL RIPF R CPRALAYoRFOR aPout
i SsamoodBonnes, ofl cadbntibdanextirasthutnd vesttr preferably
nozzl e i g,eacgh _set fiired, and then to fire
5 ¢ h?é8gﬁ't Egsl © ogza‘liee.ng%\p[?i %%ggﬁflkt'he printer controller
supplies data to a printhead nodule for receiving dot

data to be pggﬂisd1U§hQQSELake§sa heebdh! EemgBikAks of a
and control data for controlling printing of the dot

dapxefenses embrédmensd @fe thec AOIPRGI8comuni cati on

i nput for receiving the dot data for the at |east two

colors and the control data. Optionally the printer
10 cof@Pdr ér supplies data to a printhead nodul e

i ncluding at | east one row of printhead nozzles, at

| ¢@6fmdanBaicOW | NC| mphmgedtNameast one (HeyH Reed |(Rygparation

porhapn, the di spl aweimeptcigbntdidsr ow pBetiaga | ncligdruny

a|eorponent in a OPkwioflpeger desansiat o | Redt of g | Tincture

pageegtdtviioter be prVinledodynatanal |y t haLIﬁ"ieﬁt gr | Tincture

cqBEed giliouer sippl | eECHEALAUR ®TAERRNt heall FHoThl-e h%*:; B
a [gresteri 1R Ehetdapbn BRIt | quF @3T8 oyt WG -C
i nCakendular oss ot F%%?Fub%ﬁffﬁ?lngl:b?i*’,}?.[\gwe;sna e]‘fl'gﬂlfg??ﬁ oil

aor Ty

the nozzles in each row being grouped into at |east

first and second fq.r { é-%e?ﬁ:%%ﬂ@lﬂeerb

bei ng confi g&%e%({d&tgggﬂg%?%gﬁ I)}%fos{e or each row, .

t hextosadtes dtheedrsrial eqppasd tiawe raghfurdher R se one

151 N N GARALIGS (IR eRGD dAtdHtHIP wHidH MRy also assist in
si mul taneously WI} h respective cr:ggtr,r espon |er1é% nozr?#/ss
i n BURY dddeh a4/ e RHET & =gt dﬁ’ﬁt‘il &t 1 %He
NOZArRSrn{ 18 thy J GkanPI Yy IRl hdrtmtextthmatoy zi oo or more
each. rqow are all i red before tihe no 0 ;
suk?sfeﬁaé’rﬁ fi%tﬁﬁ éﬁﬁsorﬁﬁlfutl%g)dr i%eéa?}eg%nt{%%hm aparine),
Sumgulicen el tW}dWSﬁﬁd]Madﬁ!wies)oorﬁﬁSsﬁﬁgam (Sassafras

20! CBpAdd, VUL RGP UL OWrlin d Qe |0 i faddik Of

a si'mlar t'ype or co . st some nozzles jn the
fir@Achigwdss mpaus Gl 4@ (97 REFEHeale TR pYiiHphora
N0ZZl £Snd 1) | i RALONEh ¥ | (rferibri P Dymaf 11 erRlisk  (aloe
nmedi a travel rel a{ ive, to the, printhead, thecﬂparigstllgﬁlg

mo A% lyei FRF o f SR SRR h S HE HY A FETH The

fi r desl e coneh ptum) Of F igwer ar S dramt kacie tiedosa) ,

i1 . ' i N
ss5oa Gl dy U] RNAE), B e BALEAS: Micnia,
ot Miypeiot s utHxper towpr | par fash ik ¢ Bty t Fugaria

noﬁﬁcfﬁm@hﬁ SELE-Pad Im OfuTiyes £PLvHNAlBYoddoot
printer controller supplles data_tao a“zﬁkglnthe nodul e

t hatSanayinrpisia Aanadeqstile (HFRChr (4KC TIPS pPa} . Ginger
| eaptifddSheR s SEEONMI 54 fand et MMy’ § orhbdtle i (8 1ybum
dot data supplied froma data source, wherein each
3Oshi’?"’lr’rae‘blfl§ufer feeds dot data to a group of nozzles,
and wherein each of the groups of the nozzles is

interl eaved W S .
the nozzl es. \%‘{]ll‘gén%%% %%%%%%é]%%%;n:%w%%@sfﬁm about

supplies data to a printhead nodul e having a plurality
of nozzles for expelling ink, the printhead nodul e
including a plurality of thermal sensors, each of the
thermal sensors being configured to respond to a
tenperature at or adjacent at |east one of the

nozzl es, the printhead nodul e being configured to

o o - o a1 o o ey



nozzles, a fire signal in accordance with the
sequence: [nozzle position 1, nozzle position n,
wmoemzheeposi tion 2, nozzle position (n-1), ...PCT/AUZW0K/E00895
position*], wherein nozzle position : is at or
adj acent the centre of the set ff nozzles. Optionally
the printer controller suppITe% dot data to a
print head nodul e conprising at |east first and second
r ofs1l¥ohei goeull BB%prpRd mAKeoPrafsrablyr frgpeabput 0.1% to
cobBbutatoheask 89HR BeZEheSabBvibRehtlisheOWdagitAgnal herb
alrgned with respective correspondi ng nozzles in the
seB8RP2FER i n a direction of intended nedia travel
relative to the printhead, the printhead nodul e bei ng
configurable uch, t hat I 1 .
> second palrs ? ?%ﬁs are&%?% éu%ﬁd{ﬁ angkﬁ% %QEQS include
ouspmn bogpentatiedi diapgdprisnaed bsnbgnnezélmglﬂgeﬁpt skin
?rgk PE pair of rows and at | east some other dots
p O print nmedia are printed to by nozzles from
the second pair of rows, the printer controller being
Cogf : gu][ abl eSansﬁﬂQhéénﬂQElSﬁt dlbﬁrabﬁspérét Beaditions that
nodul e for ntin tion t he r_control
1osuﬁBPF€stHSt éPatgoa eﬁaag%gﬁﬁser?nFﬁgga n%gapenormally
t hﬁa&hrh&asbrob&opbhm hadd 1mdghé.ac0rr§ku.stl pg.galentat:l.on
raI|t e [
o) P8 mad, B BREgeRL, BTHIGMR BOTHEVNER Barer in
pr nmflaeaskmdpnemen@aude@ dnsp@égfmf meyt adse ?@c@ﬁé} induced.
}ﬁ.@aﬁtﬁ&@sgkﬁegk&ﬂ Bﬁ.bﬂntenltg.lﬁ:.%ii @.:l.%b'f'dle%rs t:LYL@Qu@.% but are

rinter contraoller being caonfi
15suB§¢y1ﬂWétGétt&atégﬁoapﬁesgp B3 'oﬁéeﬁ% ﬁFheE&gment loss
nodykers seh Haakhgel;Nmehastéentand diazodoutatienf.i r st
rowis faulty, a corresponding nozzle in the second
row prints an ink dot at a position on print nedia at
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signal, such that, for each set of nozzles a fire




out put dot data to the printhead, wherein: the first

printer controller outputs dot data to both the first
w@eiospbesexl nodul e and the second printhead nodeXdCBAU2008/000895

the second printer controller outputs dot data only to

t he second print head nDduIe._C?Fignally the printer

controller is installed in a pffnter conprising: a

printhead conprising first and second el ongate

pri nthead no@heesermhdspbirckéaasntgarelepeingrefers to any

panaligh havadeh s9pRbmaN A skeicha t@ids pated N afuednty viral
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confiqgured to recei.ve print da r oge t [ :
> da 1dutp§ ge&é?’lgataa%rant'htgqp%%% eea%, %\?\)ﬁe?lg?%%'%trlmate
t hexf nost- pprimatters cucly @ls| esedutiputenimsl aodel SFasdimg.
t hgpfihlest Printhead Anduh e ot deip 138N drdn i Rirbal
and the second printer controller qutputs dot data to
t heoypegidion rtsh&ad tRbd@ o SeilR Fﬁél&&ﬁ dHsptment of
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on rint head dul d at st [
co%ﬁ’gl#s?é’tsl’nén uflcr'ﬁgrjs ’erlflc??% ‘i %lldr?k%%do gécgwde%%ebyangt s}.leep' °F
| easto emdmafles spialy @s PrigRbeszzIfed iske + kapdant eygds, and
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determ_ne an order jn whi.ch at | east Qf _the i
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the other fire groups, wherein the nozzles are fired

row by row such that the nozzles of each row are al

fired before Adeusmd Aeseiol, ddvh misctpffrctioye amount” means

wherein the printer controller is configured to

provi de one or nore control signals that control the

order of firing of the nozzles. Optionally the printer

controller outputs to a printhead nodul e: dot data to

be printed with at |least two different inks; and

control data for controlling printing of the dot data;

e oy



out put dot data to the printhead, wherein the first

printer controller outputs dot data only to the first
w@eiosvbesesl nodul e and the second printer cont reCT/ap2004/000895

out puts dot data only to the second printhead nodul e,

wherein the printhead nodul es ﬁée_configured such that

no dot data passes between the Optionally the

printer controller is installed in a printer
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t erfPe¥BR1P e at or adjacent at |east one of the
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a printhead conprising at |east one nonolithic

print head nodul e, the at | east one printhead nodul e

having a plurality of rows of nozzles configured to

extend, in use, across at |least part of a printable

pagew dt h of the printhead, the nozzles in each row

bei ng grouped into at Ieast flrst and second flre
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Optionally the second nunber is 3, 4 or 5. Optionally

the selected node is sel ected based on the contents of
w@20veM06y8 associ ated with the printhead. Opti or@i/Ay2a0e00895

menory is a register. Optionally the register is on an

integrated circuit, and vvherei? the integrated circuit

and the printhead are nounted 3 a print engine.

Optionally printhead conprising a plurality of

pr mayhbed copyerssdc 4548 SUSTORRTHT LRFTR LRiORSm Sfkagples of

of sehanngltd otz Rhicntuaddt dutt Re-ePhiott head vaadWos Religions,
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pagewi dt h printheads, the nmethod conprising the step

of laying out each of the plurality of printhead

nodul es on a wafer substrate, wherein at |east one of

the printhead nodules is right-handed and at | east

oy .




the at | east one printhead nodul e such that, in the
event a nozzle in the first rowis faulty, a

we@oroseepedi ng nozzle in the second row pri nt SPENMAUZI04/000895
dot at a position on print nedia at or adjacent a
position where the faulty nozz woul d ot herwi se have
printed it. Optionally the prinfhead is in
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al | pf ot i P Z2d &ived N SRl siiriap Lpanedired; and in
t he event n i s an odd nunber, all of the nozzl es but a
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to sequentially fire, for each row, the nozzles of
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respectlve correspondlng nozzles |n t he sequence |nthe
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out put dot data to the printhead, wherein: the first

printer controller outputs dot data to both the first
w@eiospbesexl nodul e and the second printhead nodeXdCBAU2008/000895

the second printer controller outputs dot data only to

the second printhead nodul e. CE%ionally the printhead

module is installed in a print conprising: a

printhead conprising first and second el ongate
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conpensating for errors in ink dot placenent by at

| east one of 13 plodl, akiey nekraaz ébﬁ@oerittlla@t Rolich d
modul e due to erroneous rotational displacement of the

15pr iafHEdS tRs@d &9 @ fuRieath a8 dasdssdty, ah&SFinfR%er oF as
beigag iGd gy rae@hetdlcaacq;ﬁfss&:ﬁmﬂaqt |mﬁmcd:£§t, attendant

assqQci at ed Mﬁt he .a t, |nthe modul
RN oy RS RRHEAL UL SR Ry 4 o g inarian.
datthd ssesigtiicad dfo tite Il'msl:t eorteram‘tst mayatallssadie gresle on the
printh , ng determ ned at | east
paﬁﬁ%ﬁ%ﬁ#%mﬁg%asggc) the ébrrectlon factor, thereby

20to at least partially conpensate for the rot ati ona
di spl acement ;3 ARd 13URR )é.ﬁﬂi%&%tte@t & HeO ddR Ridnfildigdkred,
nmodul e. Optionally thesyrlnthead uIe is.in

corffniReRish Qi F8mE s tRadE Fon 3! | e fRR bl yi ng
dOtadiﬂIrﬂ.dtﬁa’i::ﬂfr? lntdgemt Eﬁﬁiﬂkﬁﬂw Mk tawemn rsaib f o tof
or expelli,ng 4 n e t
A SR il Y Sy g sorcain
25t h@rcrrmlves emgrai:kmim oorifghur emtaitatbqlelsﬁpnmcthﬁa mpde of
t erg) :&I l“glﬁ:a?éloq{ @;&B@é}?nt O}F% sl.e?\?esxt eo.u“.)ftl'h-f‘e&:ymptoms, and

nozz r|nter contr beln configured 1

rmdﬂfey agrerand/ (¥ renaralediaa K bfthe SRS bs 3 general,

I eSRUS & HO Hél%élem;%é&ftﬁtdﬂ siGabanecad finiss a
t hr eshol d. CptlonMI%¥the r|nthea

co LA IRT VT B mifid I?éhl?%ﬁtratl°n’ the
3ocor§ér£&:}a1ngacﬁn:t‘rmtm¢rm St ey vk ﬂmsﬁommmmmmmt is
print ead nodul .e rj .
havt FFP& a pﬁluorrhltﬁ %fv\%s@@?é %’Iz%éesa{%% i gur ecéJg Jaily.
extByplcaln mtmmg@mtal%adqe ruRplmentnd ikt an oral
pagﬁﬂﬁfgihégagighjarlnthead the nozzles in each row
bei ng grouped Iinto at least first and second fire
groups, the printhead nodul e being configured to
35sequenti al | y foadstmdry isagrdferablie duamEmrsdibemnte or at

f|r r.ou uch .t hat each nozz| e e S nce

eac %ﬁ%}éhﬁ)?%ﬁ?l?%ﬂﬁik*ﬁﬂt%ﬁtcﬂ% no{ﬁ%f&ty d&P8lops
r esmﬁ&tpr/efe:mbhs Pt g e 2z EEl | the hﬁc-'sremtlm and/or
the other fire groups, wherein the nozzles are fired

row by row such that the nozzles of each row are al

fired before the nozzles of each subsequent row,

wherein the printer controller is configured to

provi de one or nore control signals that control the

order of flrlng of the nozzles Cptlonally the

o - . -,




configurable such that the nozzles in the first and
second pairs of rows are fired such that sone dots

WO@H0p002600 print media are printed to by nozzl BGT/AD2I®Y/000895
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the first pair of rows and at |east sone other dots
output to print nedia are prin%zd to by nozzles from
the second pair of rows. Optionally a printhead nodul e
is in comunication with a printer controller for
pr ebndirmgldsvaisong perageneR¥SABALl e t hat incl udes: at
| east one row of print nozzles; at least first and
second shift registers for s ting,in_dot. dat
suppl i ed frofPg dﬁYﬁngbﬁchlmahﬁPglHeeﬁEﬁtEﬁFfﬁluCldated by
regefbeentecds dhe dallaowing goaufief tiagyzegampled .
wherei n each of the groups of the nozzles is
interleaved with at |east one of the other groups of
t hEXAMPLESs. Optionally a printhead nodul e having a
plurality of nozzles for expelling ink, the printhead
modul e including a plurality of thernal sensors, each
of ®t héubheefaP sensors being configured to respond to
a tenperature at or adjacent at |east one of the
nozzl es, hggprlqthead nmodul e being configured to
nDEFF§°Bﬁé §f the nozzles in response to the
t epp@adieyr dor heirng atleod®sa fwitcht btlbmtshdnlad,r,qtulmm@lyleys and
ri.nt h ad I fu r IS i ;
Fode T ARt S B B3R SRBGRALHS, Rt il okl
noaﬂbésSb@mcq @@ﬁlﬁ@nlwkadwﬂéhépﬁ -t he prlnthead modul e
i ncludes at |l east first and second rows configured to
print ink of a simlar type or color, and being

15 coffPrgdtd@nsgei that, in the event a nozzle in the

fimgle rs@wss Ifa@.U|deyre1%p@@r basmmajm@m@zszlrmnas t H®rearms and
second.ro nts dot at .a on._on
medtx ke d?ﬁ%éﬁ? &%ﬁlﬁ%??ﬂma %hcogalﬁ:éﬂy and

noszbaymould ot herw se have printed it. In a twenty
ei ghth aspect the present invention provides a
pri nthead nodul e i ncluding at | east one row of

20 pr Receemendesy loxshogion &gspt@®@Yow i ncl udi ng at | east

ong Sic126/A JRWRAldatAon tibRurdiisRy)acement of the row
portion including a conmponent in a direction normal to

that of a pagewidth to be prlnted. Optionally the

di spl sawgecgwBportion i s di sposed adj acent one end of
the nmonolithic printhead nodule.Optionally the
printhead nodul e further including a plurality of the

25r omerasmsleideteddis:of at least a plurality of the rows

| n%’eggq_sﬁ 0 Hext NG ull PYACHAEPWRY (A0S k| B hias
t he ‘aced row portions of | east some of th

romldr-é:aatrtefderdétﬂ tn m%ﬁ*wet e d%hfpl%%{e&hraﬁgh a very
porddiGRae Futdodreasisessone of the other rows.

Optionally each of the rows has a displaced row

portion, and the sizes of the respective displaced row

30poﬂdnﬂﬁtﬂ&mhﬁase fromrowto rowin the direction

norﬂm' ]ﬁ)pt | flod1e RAgRY U dufh D RUddY Sein

t1ona roppe roms together conprise a
gemmhr@mmMu@r@@cﬁwzm and galandiegptares and
drepped s AR IRInLONEY Wil 12 Lenalmldpetdd ] angul ar
shape, I n pIan Optionally a printhead conprising a
plurality of printhead nodul es, including at |east one

350f Eé&r@ﬁéﬂ&é}ﬁaﬁkﬁm&e&ﬁdwm&img at | east one row of

print hea zIe |.east Qne rom1|nclud|ng at | east
on@%‘?ostﬁqagoéd T ?o’rsta}to:hon ﬁ’ UrRRg) cenent of the row
portion including a conponent in a direction normal to
that of a pagewidth to be printed. Optionally a
printhead conprising a plurality of printhead nodul es,
i ncluding at | east one the printhead nodul es accordi ng
to claim?2, wherein the displaced row portion of at

| east one of the printhead nodules is disposed
adjacent another of the prlnthead nDduIes Optionally

" I T 1 I T T o . N |



channel s, wherein the first nunber is greater than the
second nunber; wherein the printer controller is
W@ 200s00l6vel y configurable to supply dot data fBRCT/ALZ004/000895
first and second nodes. Optionally the printhead
nodul e is in comunication withga printer controller
for supplying data to a printhéad conprising a
plurality of printhead nodul es, the printhead being
wi @er StRaRchk Feticle step used in fornming the nodul es,
the printhead conprising at |east two types of the
nodul es, rein.each type is determned by its
geéﬁﬁ?*?%ﬁgﬁﬁgéﬂ¥ﬁ’plan. Optional ly the printhead
nodrelma lies use theirn ndah|70Ect wdrthnifieli ra sidimt ¢the had a very
contraller f lad ng one or nore control signals
5t oagrt%ﬂentoﬁgggo?ég&%' the printhead nodul e including
at | east one row that conprises a plurality of sets of
n dReeNLMN@A3zl es, each of the nozzles being
configured to expel ink in response to a fjre ,signal,
sudeviedered ® proliiferatygen 9 sﬂ)‘rno'\i"ind’é’é’ecdo Sﬁﬁf‘zl es at
a fdpretrnand vilds pesildimg motdel o eindfsalezr kessat(dBesa and
fire signal..is pravided to the.n j ir of
1Ono}’ﬂséslgicr$1&ac rscé'tn;ontacs) a|Snt‘"?ete%‘l'el ga\)/%engtd}l\rllvas{pgo t%?f even
nunber, step (b) is repeated until all of the nozzles

in ggg.& ]_bf_q,ga"r atahdd) in the event nis
an o nuﬁ"todeér}?%step Jb% %ar epea{{:ed until all of the
noRemeyajutbya qearharlsatoon HUFEAA set have been
fired, and then the central nozzle is fired.
Optionally the printhead nodule is used in conjunction
15w t*h &updefite® control ler for supplying one or nore
control signals to a printhead nodul e, the printhead
moqul e including -at, | east one row that conprises a
pl reﬂsﬁrifclofé;\eqtjaglc]gén't sets of n adjacent nozzles, each
of Maiee noiav |beiss e dh B Gonight & fiaol e xqrapkeid 9
response to a fire signal, the method conprising
providing, for each set of nozzles, a fire signal in
20gc @agtidceeomi ) t he sequence: [nozzle position 1,
NOZ7d e RAISdd | D MndTl artii? | ot PIEd tdiade BHE Noize Iwogposi ti on
(n-1), ... , nozzle position*], wherein nozzle
position x is at or adjacent the centre of the set of
N0 Z7e @snmépde d nat tlyoddre tpreattnmsed: nodul e is in
co ni.cat4y o ' ' controll er for supplying
do{gﬂgraqlaca%io %%!F%Irhrﬁeg@#o%ﬁ)e' conprising at | east
25first and second rows configured to print ink of a
sing | ayudeR] @ color, at |east some nozzles in the
first row being aligned with respective correspondi ng
nozzles in the second rowin a direction of intended
NEMarddsmyEldetdstsve to the printhead, the printhead
nodul e pein onfi gur.abl g such. t es, |
firsT™4md s gkh%lrp i oosr’omvrgl%lpzéjfﬂg%]%%r}g%c %%%%iwe
3 0S 0 nesomaiot esx Dort pUShe chapd | atveneyi ac biee prytdeelr t bifs.
nozzles fromthe first pair of rows and at |east sone
ot her dots output to print nedia are printed to by
nozorditiemishe second pair of rows, the printer
conbdpll Spedeing Ed Oaki alde £LHcsupply dot data to
the printhead nodule for printing. Optionally the
printhead nmodule is in comrunication with a printer
35COMtécbmended sopipbgoxngtoedtmaia: t o at | east one
priot he dul one printhead nodul e
conlg?i%%g%o%lﬁ%‘%%%ﬁg%fi:%?'each of the rows
conprising a plurality of nozzles for ejecting ink,
wherein the printhead nodul e includes at |east first
and second rows configured to print ink of a simlar
type or color, the printer controller being configured
to supply the dot data to the at |east one printhead
nodul e such that, in the event a nozzle in the first
rowis faulty, a corresponding nozzle in the second

. B - » 1 . e . - - e I L "



expel ink in response to a fire signal, the nethod
conprising the steps of: (a) providing a fire signa
wWo eoosoeshes at a first and nth position i n eachCEaU20#/000895
nozzl es; (b) providing a fire signal to the next
i nward pair of nozzles in each;get; (c) in the event n
IS an even nunber, repeating s%ep (b) until all of the
nozzl es in each set has been fired; and (d) in the
eve&nt SEPI8cEnFodd nunber, repeating step (b) until al
of the nozzles but a central nozzle in each set have
been fired, .and.then firing the central nozzle.
Cp?FGﬁQPPﬁ £frE33 Bt er controller is manufactured in
acolleandea hitsh lateetiied ofi timaufadiucomplexion.afe yived an
of printhe dyl.ges, at |east sone of which are
SCaﬁgﬁﬂgong%ggﬁgﬁég%ﬁined inpairs to formbilithic
pagew dt hpri nt heads, the nethod conprising the step of

| aH R i@Uonq@gh of the plurality of printhead nodul es
on a wafer substrate, wherein at | east one of the

pr Devsd 2P ot FiFe SPOL s @t AcHiddF &7F 2CHSE4st anot her

is left-handed. Optionally the printer controller
supplies d to i_nthe ul e i ncluding: at
10Ie%%F9ﬁﬂ? 8Fﬁ§4&%3 &2 ggggﬁt | east two shift
r egiuxigdicalf @xcilsifom ngubticg) &aEsn ragepeadead sine to a
da : Bade f noMerein
eatg%pgﬁiﬁ’tc%r%a% glg;i?t%g:il%%dg{:eﬂdat a tsgrbgle h15';L}/é§?ed from an
el ement of one of the shift registers. Optionally the
prient @upgaBkrel ler is installed in a printer
conprising: a printhead conprising at |least a first
15¢l ongate printhead nmodule, the at |east one printhead
nochdresdnadl Wdteg lat: | east one row of print nozzles for
expeldling ink; an east, .fi rd ot
coﬂfarlo l g‘rns ri-l(:"osntnlu'giu?"teod4 t %ﬁrtg{:ealr \%e!g)pidfrﬁi q:g?_tga;\n%né(i& dil. He had
pr oceded latgldans dam mastorhHdiig@dwdr d itk + he
print head, wherein the first and second printer
controllers are connected to a common input of the
20pr iGansdddiordft)isonal [y the printer controller is
I nstalyad: iHi Sedifyt R bLIPIdel NFarc ipidmddhaal two squamous
cogg*isin%ﬁ%irst and second el ongate printhead
nmodifties, CAHE P13 head modul es being parallel to each
ot her and bei ng di sposed end to end on either side of
a j.oin reaions Sﬁgi [ =Tl ond printer
conl?erco?%erq%é)%ncfaérb%re %%allr Z‘%:rel ve e;‘?él:'nt data and . .
25pr dhessicdle grdimiamt euldtindputrRavalatly treRrisation
Pri i hethg WS E/ &y ik fdff Sdn Rddl ottt (edd®ing) cream.
out puts dot data only to the first printhead nodul e
and the second printer controller outputs dot data
onlp-demdiee second print head nodul e, wherein the
print head nodul es are configured such that no dot data
passes between them Optionally the printer controller
30i s install ed Bavla sukjeayy weenpriesitaf vl 4 isnthexhel
co | Sl ' gﬁqi it head
rmg%fﬂééé t éé%f%%t ea O%@?L%ﬁ%‘%ﬁi lel to each
ot her and being di sposed end to end on either side of
a join regi onphaee@idL tdnddditicq iwidhaasbpmeid ead sa topical
| onger than,the,seﬁgnd $rint ead_ nodul.e: at ] east followin
fi rEQTRHA SRR P o ft EP TR 0Pt rdl FEFE KT IR YRR g
35r ecthgeeditémts dat a and process the print data to
out put dot data to the printhead, wherein: the first
printer controller outputs dot data to both the first
print head nocabautarP tes safe SFhnis iswteart rigdthe foigm of a
the second printer controller outputs dot data only to
t he second printhead nodul e. Optionally the printer
controlter is installed in a printer conprising: a
printhead conprising first and second el ongate
print head nodul es, the printhead nodul es bei ng
parall el to each other and being di sposed end to end

o o



inward pair of nozzles in each set, until:in the event
nis an even nunber, all of the nozzles in each set
whawshbewms fired; and in the event n is an odd PCIELG04/000895
all of the nozzles but a central nozzle in each set
have been fired, and then to _fipe _the central nozzle.
Optionally a printhead nodule for receiving dot data
to be printed using at |least tw different inks and
coim§ituF/ia for controlling printing of the dot data,
the printheadpdRdulsd mlel odi POk’ @OBHAGItCdn @hd MR of a
for receiving the dot data for the at | east two colors
and WUt rol data. Optionally a printhead nodul e
further incl abestad0l edst odnwesw oficdeitntexdasct in the form
n_ozozﬁ €St al.d.gast one row including at |east one
di sp dced row portion, the displacenent of the row

portion incl aowg & OcavhsomdnRedh cd oFiere etEiRatoiFalt e form of
thaf tt;ﬁncgcdmdee}ﬂaith&a& by &fﬂéﬁtﬁjiReQO]Edlmﬂ ks
print head nodul e having a plurality of ro of nqgzzles,
configured t &be¥terd Mm% Qfe CTEALESS cﬁlal"@é"te ﬁé‘rtlraﬁf% in the
a Wdra A & paigawiuidy, the nozzles in each row being
grouped into at |east first S nd fi.r r ,

10the print hea&‘%r%‘a"uliz) H%Sné’fc?qﬁg'leé@%gﬁ tec’){tsrc;eacfg:engfilhley form of
firem ifrcfussatioilowandie nozzl es of each fire group,
such that eae“%:onuq,zﬁo% LA o RE %e%'iﬁfé%%é [BEAHd [Rmprising

group is fir si nul taneously wi'th respective

corswesto radinapch odA e Iurasfe AR @ i n the ot her

fire groups, wherein the nozzles are fired row by row

such that the nqzzles of each row.,are all fired k}lefore £
15t he nozzl es &13Seh R RGTe 3R 9B DHtIDARRY F1e cream a

prirddmad nowde dalilyhetto cdngprafienret dm=est. first and

second rows configured to print ink of a simlar type

or color, at |east sone nozzles in the first row being

al iRgeadltyg t h respective correspondi ng nozzles in the

second row in a direction of intended nedia travel

relative to the printhead, the printhead nodul e bei gf
20confi gur abl e SstRIeathA apRd ifsy Ahss qq?%@%iqegu%ﬁﬁ] or a

SeGu¥idRidS 33fmdrgiél‘_§s Arzgx f&needaﬁdécdnf ttmts s;ﬂemlem,]t sall signs
out t.to rint nedi.a re, printe 0 npNzzl es rom
t héB‘!fJit?l%? SRS o%sé‘a %Rpe‘aae%%ci, s:g%%wbrf%ex%o%?]g’ healthy

outgikttint ol pgi no nerhmrig. printed to by nozzles from

the second pair of rows. Optionally a printhead nodul e

is in conmmunication with a printer controller for )
25provi di ng datSubtiect ¥ iamHeRe fdwulareamias maQHeed qtThe skin

| eagtn e 1AM & Pd Nbud Mg 65 dBdapSdsted) IBéa®iMy normal,

second shift registers for shifting in dot data |,
SupIRIEERY rgi dat®r SRRIRATIIRS i TRLER WRHT (10 signs of any
I e A&k sk {16 eslsn slaha Tiot Pe § Cdevelamin®f nozzl es, and
wherei n each of the groups of the nozzles is
interleaved with at | east one of the other groups of
30t he nozzl es. Gphibiewt |G appikiad Hdwl gusan eahadquired. The skin
ol , z i : o ,
o uk?llnéfrxa:?:tt ér% 168 488 ;%‘@@%f&{‘%aﬁwaré@, Pedviheageal thy

e 1'ncludi a plurality ermal sensors, each

of shintherhes BEIGOr st bRi P CIFPATHIASd FRPEERPRIMMES OF the

a tePPSh ak & €a Bbe PLo@Ub ACEhe G}%ré@é‘@te@rh@e@f stifespots from

nozzles, the printhead nodul e being configured to

nodi§Vye B9t on of the nozzles in response to the
3stenperature rising above a first threshold. Optionally

a printhead ule furt fofo) | Si r.al tts

rows, each o?g)%%ecr%\%s %?n]blr?%%éaé%%?a #t@é#%é}é for a two

nozwéels periedechfheribhkis vkimei ntheanplanene aghrbdeled and

includes at least first and second rows configured to

print ink of a simlar type or color, and being

configured such that, in the event a nozzle in the

first rowis faulty, a corresponding nozzle in the

second row prints an ink dot at a position on print

medi a at or adjacent a position where the faulty

o o e ] o - I T
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Optionally the first entity is configured to receive a
request fromany of a plurality of second entities,

wao b@soemest being i ndicative of at | east one PEEAHRG08000895
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to be performed on the resource data, each of the

second entities having an assogj ated bit-pattern and

one of the first variant keys, The first variant key

in each of second entities_being base og,the regultl

of AEpRPSE NG & ohe2FAPIf BRARLFBY. t BOTRR: { PFLE HBsEtRep-2CC-
ang, thengssestaing. brhepat heve béehhad sepontedntredbycurrence
t he firft entity being configured to: (a) receive the

r e9heREL#PONFBNe of the second entities; (b) perform

the at | east one operation in the request, thereby to
generate a r v t f base i . After a
digitally si%ﬁgigéﬁe%s%g%gf§do?ﬁ?h%£§%%p§§s€%&¥ﬁ£§%b¥A té

t opgehedacE A wWPRLhal thpgaupuFROtanBagdfiisarpepred, leaving
respPRse, ahdat BRydkRihal iskgnabukgateihe second

entity fron1mhicﬁ t he request was received, such that

the second entity can verify the at |east part of the
response usi ggbiéstVErappli&@ythéptreaml by trbguiredt and

entity.is.configured,.t LLor ( Y Neetini
asgbgﬁéPea BPPkga??e ﬁg?F%ﬁ??hekggcgﬁg %ﬁ???ygﬁﬁa?c e
makesatheesehadstisappapredheleanipg) npnapddebealithy skin,
usikng t ' .hase key and the associ at ed

bikfgét grﬁh%ggéggéd fromthe second entity to

generate the first variant key of the second entity

maki ng the regugstti @ fpplieadthéi yruaimngst beghiretl. Within a
variant key,generated in (i) to performthe.signing of
atSP85§tPE§FgSontﬁémﬁésﬁéﬁsgkfﬁea%ggﬁg géileﬁtﬁghally

t haitappeaerti.ty is configured to receive a request
fromany of one or nore third entities, the request

being indicative of at |east one operation to be

perfornmed onWhheeissshecEodagaingadhsgriphéopngefprence has
MEe hNihdee Bl Lpee i#3¥ RBmbbaecnecond indegekey oft Rt

first entity being configured to: (e) _receive the,

r edpEentipgnhEeho faoyR Fﬂ@lWﬁ#P&tgnFPFFe§P°%ffqulvalents
perier Metle nati neeaporanedoper dfi dndiridualilgqeest forth.
thereby to generate a response; (g) use the second

variant key to digitally sign at |east part of the

response, thailebpugb géher Anwentdpyi hak begnadgseriked by

( h.)ex%%%n el Ig%d; ISR ; ﬁxtglére td Poledli B0 RAMIYA e t! Mereot,

thiv tity fromwhic equést was received, such

25t hdtt tilse tchied uadieinsFoosh tharti Mpdiifd cat 1iopss 0T AMprovements

ent | is configured to send the first bit-pattern to
t h&hehilPYS&HLO t hat makes the request in (e), such
that the third entity can: (i) use the second base key
and the bit-pattern received fromthe first entity to
generate the second variant key; and (ii) use the
second variant key generated in (i) to performthe
verification. Optionally the first entity is
configured to receive a request fromany of one or
nore third entities, the request being indicative of
at | east one operation to be performed on the resource
data, each of the one or nore third entities having

t he second base key, the first entity being configured
to: (a) receive the request fromthe one of the third
entities; (b) performthe at |east one operation in
the request, thereby to generate a response; (c) use
the first variant key to digitally sign at |east part
of at |least the response, thereby to generate a
digital signature; and (d) send the response and the
digital signature to the third entity fromwhich the
request was received, such that the third entity can
verify at |east part of the response using its base
key. Optionally the first entity is configured to send

IIIII - . . e - " o "
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Optionally the authentication key is the first

transport key. Optionally the authentication key is
wo b@saoddg | onal transport key for one of the apCT/au%(104/000895
one other entities. Optionally the authentication key
is not the same as any of the EEaQsport keys.
Optionally the authentication Key is a variant key,
the variant key having been generated by applying a
on€IAAMSEruncti on to a base key and a first
bit-pattern. Optionally the first transport key is a
bit-pattern stored in the first and second entitije .
duding nanufécpﬁFga&fcPWP°§ﬁ§P§ﬁ1GPmpfgs&SﬁbgﬁgﬁF§is from:
Optionally the bit-pattern was determ ned randomy or
pseudo-r ando saGPtionally the bit-pattern was
gener at ed usingja’stochastic process or mechanism 1In
a further aspekeithe present invention provides a
met hod of mayfagt Wiigiged system having at |east first
and second entities, method conprising the steps of:
provi di ng t h&eM CdPVRTd second entities with transport

keys; and pr @dicdiveg tdeaarrerd emidty with at |east
loone aut hent i ca¢ ie%gﬁli%%; the system being configured to

5

enabl e trans e at | east one authentication
key fromthe second entity to the first entity using
t he transport t .cal : ' i
usable to engblﬁgééﬁ% }e.l}tnﬁ}e%étlﬁ{:igne d(%ﬁﬁ?écgﬁ g%abl;n L
t hevHemesitn érfts therbgdt icamadsi tien qoaRidies k&R about 0.5 to
in%ﬂ%ﬁiﬁ Ao IdSiTHdRNIPdtadey in the first entity;
and a second transport key in the second
15entity. Optionally the first and second transport keys
ar g t he sane.a Guidmeilaldomgdeel tsienprabdomtispprito kebairs la or

base key .and.the first transpor ey 4.S: 8. vari ant Y,
t hé® At "ﬂ’e%ferfﬁbl % b}éeernri) genc%eor'%t ed %’y&apﬁ'%&gs%e from
oneabwt flncd iaouto 20e dhsRokeexiiher §i r st
bit-pattern. Optionally the first bit-pattern is
stored in the first entity. Optionally each of the
20fi rét and sedoritPrhahgRIROKAon @erQrdifg to any one of the

3i tpRadd Bl Sd L 86k ) ][hﬂél:lhﬁe:fﬂ e HEISEL Cfinsssiti®@s comprises
uring manufacture of the systemof its conponen
Optfimml 3RPYH s AR EE p]\g%sgf e?n%] 2% e J‘ec?%%e%’&ér“t .
randomy or pseudo-randonmly. Optionally the second
bit-pattern nera ' GRS r £ th
or chani sm%&%%%léﬁcﬁ%i%lﬁe%?catl oéncicgy&?fséne ° , °
25enghtesedind erita et e dwkenedmi the i kerbrl \RAPP e HEE PR sFomprises
a”d% &&%’mﬁ@titwsabmim!w 1de QPERtéLetion Ween the
enabl es aut henti cated conmuni cation between the |rstf
entRed FFRVENLBETIDF iRt tFRE TPFR O rANEFhe®RBcThdro™
gntéﬁdut C@I?;Otﬂéll éwo&hgzwtaﬁm%@aéi«gﬁekegxtsaattdmhe:d the Red
it-pattern that was determ ped rapdo
pse Y?%nﬂ%ﬁ?%?tcbﬁiﬁﬂaFPﬁ E%%mt%fr%n%¥?$%%¥?érn was
3o0generated using a stochastic process or nmechanism In

a further asp£g$e£gglp§ﬁ@ﬁ€%%%?§§ngéggr@1ﬂgiggsaﬁy one of the

nmet hod for enablTng au . communi cation )
betpeeredingretaims; tyheneint thekerbat PHRPSEht PR ycomprises
i N A-SYSLESUE NG| H0EHTaBoSECONY 6Pt EiYatvhceslandine extract.
first entity and the second entity share first
transport keys; the second entity and each of the at

3g eagt{ one ot herherbal i esmsdad eiamdidcording ramsapoy tone of the

keys; and.the second enti [ u :

st RERET LR CRLREYT ¢ nEbREbEBACie PEEPaL (RABbeEEfon comprises
t r afispor ébogtt hetauabenti t6%i ofi Ralendvhnt Autsaebnd

entity to the first entity using the first transport

keys, and to each of the at |east one other entities

usi ng the respective shared additional transport keys,

such that the authentication keys, once transported to

the first and at | east one other entities, enable

verified communi cation therebetween. Optionally each

Y a o o - 11" a




Optionally, in a further enbodi nent there is provided
a plurality of devices having respective bit-patterns
wanwsnesmts stored in themin accordance w t hP€Tiau2004/000895

met hod conprising: applying a function to the first

bit pattern and a second bit pg%tern, thereby to

generate a result; and storing“the result in the first
menory | ocation, thereby indirectly storing the first
bit-pattern. Optionally there is provided a plurality

of gdevi ces hQVhQQbéfSQSﬁbb%t@bﬁ Qéééﬁaﬂﬁ apd aﬁ§ubh§ of the
stored in themin accordance wth the net%

t hereredinge fbRjnFocHbPERiTOFREHETRR C Gemape 184rB fagprises
sugkchhaboulr eMcdeubeato 10evibgeThuhar exitsaee .over | ap

of the positions of at |east sonme of the bits, bytes

or characters of the devices' respective results.

Opbi.onal |y theherbalprompdedtaodencerfidngngoaany one of the

2:: 4 PLES a%h%[c} %g.tr:r.%g: | Bhlcbeelif) %ﬁ%oh@ B%?. Wo&ngotsq%l%t RRthprises

orrng tern in each |'ur al
defromsabea@hldftpheb9e¢|é§§ ﬁév?ﬁ&eaeﬁ§#BPF; the

nmet hod conprising, for each deV|ce (a) determining a
first menory | ocation; and storrng the bit- Eattern

10 at 10he first AnBREPFL GOBPPS tlﬁﬁe?@?ﬁ fABgs EpspR¥eRBPy O the
| ogaicice@sngl @1diikiser @mbﬁdinau:hleea‘&h:balplcm@dsu)tm tdomprises

respectiye devi ces. i qnal | r
de B ﬁg’\ﬂ“?‘fg\éa%ﬁi Fprg’gtttt g‘?’n é’xhédtsg"%r gzs ukrlitoe'st or g‘S;qra%izr't
in accordance with the nethod conprising: applying a

fungtion to phe fiost cBhtI oBaLLBhHN a@@@_rﬂ:. gC‘EBd aliyt one of the

pattern, thereyto gene atearesu , storln
151 eprlecedingheLimst wlwesein Fhe HeTP at &%Wﬂtwn °°m1°rlses

| NAiARE nbutt A4 1Y R rlsstf Rigt Rt tcﬁfdirerH}dtﬁﬁaiﬂ when the

there i s provided a device %%g’ aﬁ ttern aerm

refe% cdogedd SH¥FLACY F8adtor t arﬁsta%

wheiiut thed iabiu s of Inac‘atqlmvsamfe:tﬂmqj:ewlmes tdvee Red

seI cted su at., fro e\ 4 re is no
ofextqfea posJ'ls t i'Shs % o de it ’ '

east sonme of the bits,
20bytes or characters of the deV|ces respective

resy ts. Optinopalhy it Rehdsd tllcRY iaded A iRlgund idny Qane of the

devices havrn%vgespectrve bit patterns stored jn the
i n RresEdiae €L « rheraitodhs hhdhFaRasipiat é’r‘ﬁ“prlses
i N wagh Mok B WAlddoutofeess sateac valfartidimealesitossct .
having a nenory, the nmethod conprising, for each
device: (a) determning a first nenory |ocation; and
25(b)azstoring mexérﬂdalpmmlqrh@dqqmlnmmﬂymy one of the
| ocat i on. € h dn r atd Qs
di % e":"rcee mvgl c'r]tea{:llq‘nestast‘%ﬂ l-gél{)% 1'Yeﬂf&P ed res p%’c‘ﬁ?/ne comprises
devimes ak@ptt dhaid yahady elq9s Cpfr di/ﬁlcﬁéaithlapl%ﬁ%érq%/ of
devices having a bit-pattern and a result stored in
themin accordance with the nethod co é{lSlH:% £ th
apptdi ng a f dndErdRd sompesdition Iﬁctcﬁrfrp artfi¥a °n€ © ©
BOsecﬂEi::éHin@aiIaer[ﬂh twiededhin tthe cnertsdle commssi tiommbmprises

stor|n lt,1in the f|rst menory | ocation,
4} igﬂwﬁﬁ%t%ﬁ? %he first
brt pattern. Optional ly there is provided a plurality

of gdevices haVinga bidenpld B Pt B rEHY e bid of the

themin accordance with the nethod wherein the, fjrst

nenm¢®C¢QkR§|Qiﬂ#mﬁrtWh?%ﬁ%ﬁ(ﬁi@éﬂ%?@ﬁﬂeﬁﬂ%ﬁP%&EﬁP“ comprises
35t haatbodﬁ%%i%/f CRoid &bewd&es. there is no overlap of

the positions of at |east sone of the bits, bytes or

characters of the devices' respective results

Optienal | y t lrertsedisalprannbesti tai oretadmxbrdipie entasty ionen of the

first entity configured to authenticate a digital

signature supplied by a second entity, wherein one of

the entities includes a base key and the other of the

entities includes a variant key and a bit-pattern, the

vari ant key being based on the result of applying a

one way functron to the base key and the bit - pattern

T 1



one or nore bits, bytes or characters to the second
bit-pattern, the index having been added at any

w@emsniwns of the identifier, including being PCT/AU2004/000895
distributed within the identifier. Optionally the
i ndex added to the second bit-pattern for the
respective second bit-patterns®’s derived froma
series of indices. Optionally the nethod includes the ,
st ppeckdingachadmsi cwhegpigetbcateratlh6OPR@EL taen comprises
requi,(,ed gQLiroBgkly the1aRe cYRY-abyNCtion is nore
cryptographically secure than the second function.
Optionally the second function is a |ogical function.
OptirQnal | y t henkepalakohpbstikcabni acanrdORgf tnctngnone of the

tionally the qne way function i a (Mola :
s CobraNa pob SASHR - FherlAE A MRaBl AbepU A comprises
Optabomal 16%t o€ Redhedovent leetriact] wien tthe Resp cdover

st %ﬁét&%cﬁ’:ﬂqgori MAES 46 SEIERLS aRd/Re BRI 4&f of Red

eac vice, the code segnents being configured to rgp
on cd oyiesc exEFacs whesh theyRed clipmedh pxEFast A§ dciFhe form
deyeLq Qnd@regach of first bit-patterns to be
retrieved: generate the third-bit pattern
10corresponding to the first bit pattern to be
retyg.eved; apphgrbad eompeozy tiioncricooprddnghdéot kinydone of the
bit-pattern hereby $a erat e ir it :
app) ca?dte:"rﬂgré’ UACE | S%Ietx%q%he 5 r}gétl%rag'sﬁ%ﬁs}% toél Whprises
secbrhtr @ulaf Ereedspordilsndineg extgach. bit-pattern
to be retrieved, thereby to generate that first
bit-pattern; wherein the third function,is the inverse £ th
150f %%he seconéd HgFdeEilofomBRStEHM )?ctci‘?Erét"r‘?igr S GFet °5F of the
anh AR Sl A fiHaG! ndierfdit e $sEbalOpdmpteddtdidihezomprises
secqond bit-pattern for each device was generated
r atRARY & &e?dltﬁq‘%r:ll(forﬁ *%%ti onal |y the second
bit-pattern for each device was generated based on a
st astic pro r %E@ﬂ%ﬂi Wely;=] [ f the
provided a deAv?%é:%r?gnu actur etj'@inngaygcor déir%ﬁmeat&ﬁ’ toElee °
20netgcebesting orligignawiwhenein jthe haxhak (eemResifion further

no%&&gﬁéé§ SRR Plfo P Seyige mdhe JetBte flag, Cleavers,
conpri'sing, for each of the f stﬁglt-pq%terns to q; h
St Giaer; ey AT e YV TURRTEN BY LR IFTF TYreh,
bi tp &ridased Kod, ok bi Ameatdar cwmssosbited Figwort,
wth the devjgce, ther t 0. gener . Lr X
( b)N%‘bg?? 'ng1£ ’glés"é%%ffdel?%%ﬂ on t o Jé@?]itlk’sfé %%@%ﬁiy AT
25t heBIoasdtodit ¢ -Butdark, Gimgwbhyand erbary s Ihiwbirl
result; and (c) storing the second result in the
menory, thereby indirectly storing the fjirst
bi t2bat t er n; Mtharhal GRMMIFIE N AGRATEME TR ARY fme of the
t e r&SHELAS V@ldiiztiéS; ﬂﬁér@%‘.tﬂﬁ@ﬂl@fﬁa:{: led:éth%dﬁt/ion comprises
uni‘gue conpared to each othe i on thege is
pr obF B PROYeVT B nfR Lﬁqé‘?:‘i”br%%% %E a%’é%?%%ﬁ% eoévi e 1 moxre of
3ometBDge of 1a@t holeHfess préobden| ¢énl g $Sassafras, Yellow dock,
bit-patterns i _nan-v. Lle ' t :
e O RS TR1 SRRy cpadaen “EIBUREY Rlod. |GER,, MMerican
t 0 teaneshill, (RigepptyiNegtblene Rbleverk: | Bypenigum,
thigd pLez ?Féﬁ{%@?ﬁeglﬂp B1S68P88 i BuP@btR| NGinger and St
assocl ated w t e device, thereby to generate a
fi rdaryesuFRristbg. appl ying a second function to the
asfirst result and the first bit-pattern, thereby to
generate a secand result;: and (c) stori he s n
restft in the® %é??f}?";f ‘f?fg?%ﬁ/t %di?%‘g Jf@:g%é o‘?? ng hé;ejne of .the
fi rptrebedipat tbaims wheherainhehe hherbslt cpmpoet hionsegmprises
for the respective first bit-patterns are relatively
uni que conpared to each other; andfurther including
the step of storing one or nore code segnents in the
menory, the code segnents being configured to run on a

processor of the device, thereby enabling the device
to, for each of first bit-patterns to be retrieved:

T . . N a



Fi gure 237. High level block diagram show ng the HCU

and its external interfaces Figure 238. Block diagram
w@boosle2ebdCU Fi gure 239. Bl ock di agram of the cPCI/ATGR004/000895

uni t Fi gure 240. Bl ock di agram of determ ne advdot unit

Fi gure 241. Page structure Fi ggge 242. Bl ock di agram

of margin unit Figure 243 . Bl 6ck diagram of dither

matri x table interface Figure 244. Exanpl e readi ng

| i FesmoRbgiutthdr. Iatei rbbudmlBRAREFeFFrackss ofsomee or more of

MagHi,e fg%tgf,e@ie‘l!vfe'}%r, Rhkeh sRBhS Ha@wa®rddq. Yellow dock,

Contone dofgen unit Figure 247. Block diagyam,of %(E)}'tge .

r eGicdimgicear Yyreho48asqus EIoMRE i Ao a @rg]d'ICSO &g ean

i N NGB i), FilgWoir® , Pie) thiegyr @i24%orSh Utypehidduiml |

feeders to . Figure_250._.Represent atj v 0gi
5| PEEEGary | AR S35 B oPRoRE %“é‘r?%clé‘\/eléﬁ‘l%gegk and St
di aragmsofThNEllei.gure 252. Dead nozzl e table format

Figure 253 . Set of dots operated on for error

di ffusion Figure 254. Bl ock diagram of DNC Fi gure 255.

Sul23bl ock di Aghembefl carPesitioBnBfcoFRingritquAdY2ege of the

geggerb%?i'n% tAligsSt R BN R:aWR 256 ik fR¥rm of a
e

nozzIl & renpval_  and i nk repl ace Fi qure 258.
10 sup-imedaredi &gridict @<t l?sis&ﬁ%ﬁx%ﬁ&we gL, an

MaxineuBdErE1) % ki milktoReistmdeart r andom bi t
generation Figure 260. Hi gh level data flow di agram of
DW in context Figure 261 . Printhead Nozzl e Layout
f orz4aconcept udl heabEdz compaB idiieg ecsondimg o #lYesgpe of the
Fi RARAM AN ' i | anNShiP the form
(ot i (A [ Rl 000, Mo Sl oro

15| ok triaprtatent dthoPageEtast G ide ittt LR or?

,2:- wrﬁctg{%e,p&r{u fseraéietlsa&mratsfésgﬁfa;j@ els Qs ai_l-leghrﬂmgi of a
I gure . nceptual_ vi ew 0O j.acent rl ea
Seg-'n‘é'fﬂ@rr%w the LR SIS the 1L %:inggouxfné of a tar,

266Ghd\@redinir aalamdimdRAM (a3 i idotthe doin mef a tincture

Fiqure 267..Dotline F . St in DRAMA LU 55 ;

sp%ﬂ‘fit ?i%%erﬁ%ar eé ) p%r#ﬁ%cgnugi gure 269. w8
20Samiie Thptm daff & geiregttteon for col or 0 even dot Figure

270. Buffer address generator sub-block Figure 271.

DIU Interface sub-block Figure 272. Interface

co¥ol | er stateRadyCOmRaHURE™ AECFHRY Khojaaope of the
f I Qyv-&li tifran O adrhd) | FuLEd e Xdoripil Ind Wed Repevernsktract in
pri nt head nocgl es_relationship (exanple with Di =D2=5)
Fi geft® %@‘.‘ PR ST ew of vertical ly nisaligned
25printhead segnent rows (external) Figure 276.
Co ptual vige rd | YAy @q i g head,
segni'nt r ows %ﬁoégﬁléd%lu%tel%ﬁg%d n%eng{dug Vi evﬁt 1of
col complepkrtemt acerrding | §0 Ryl oRm L Flatheat to 25
SeOrBIL L LM, { LNt S EabD fbBalr SardBer&pncept ual
hori1 zontal m salignment between segnents Figure 279.
Rel ative positions of dot fired (exanple cases)Figure
3028027 Exanpl e A efdriud fd:ginilamian necdomiimey 281 .coim 26,

dat enegrat.ed .and trapsmt .ord I :

Dot TRAESER PRI S R} RT TR T H Rt (Pt CFEE #58m of a topical

spefofmebatbon. Fi gure 283. LLU partition Figure 284.

DIU interface Figure 285. Interface controller state

di agram Fi gure 286. Address generator |ogic Figure,

28728W i te pchrrerbal Armatdtien AerRARS tpglaim 27,
35l i Nh8Be Phi Phbeadp £oOANEES1RA1 46L6G! £s SaPEERahi gur e

289. PH to linking printhead connection (2 SoPECs)

Fi gure 290. CPU conmand word format Figure 291.

Exappl e dat a mrtersalreforsebpehor arcerdingttheathim 26,

channel Figure 292. PH block partition Figure 293.

Dat a generator state diagram Figure 294. PH node

Controller Figure 295. Encoder RTL di agram Fi gure 296.

28-bit scrambler Figure 297. Printing with 1 SoPEC

Figure 298. Printing with 2 SoPECs (existing hardware)

Fi gure 299. Each SoPEC generates dot data and wites
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downstream di stri bution. 6.115 Enbedded USB2.0 Host

Control |l er The enbedded three-port USB2.0 host
weoenwsnaeher enabl es conmuni cation with ot her SeEE&U2004/000895

devices as a | SCvaster, as well as interfacing with

external chips (e.g. for Et her:%est connection) and

external USB devi ces, such as gital caneras. 6. 1.

1.6 Enbedded Devi ce/ Motor Controllers SoPEC contains

enerrein dthe drebal riprmulaticn igfin the sfogypemn oral

conpommM st Speh as notors, LEDs etc, which are

controlled via SoPECs GPI Gs. This m' nimzes the need

for circuits external to SoPEC to build a conplete

pr i:m.er Syst einhexrbal? Admduleg il redwadlifiye tpy iqifdiead 9,

d ICs
tog rﬁ‘%%% %ﬁ%an r?:\_/%l&‘%&: oosfi p‘%ﬁ#ﬁ:ad I Cs

at data rates up to 30prmor 6 printhead ICs at data

rates up to G0RpRLHELT @Z&F@& Wil By F 2l & Por OF él&@lﬁ& ki
printheads, nmul'tiple SoP st lgge useﬁo% : 2 s

i nt@9dklel PSP PR e ek ‘F_‘§9P’§’y%‘%%n? Lstering
f ora coneRHp SRt i O Ve té\fﬁhtd%dhc&ﬁﬁt f@f SYisdrpal compos:.tion

aut henticati on and 1 nk & acecoun The f
100 3SR ‘g’s"‘ ef° bt Y t?l %Jorgﬁtl on ?‘7?15t?1 Lh? gbrr?fs
unrﬂstmmbambm a¢c¢:t'ﬂalmctaqatarmn QIt@toiPRtMEﬁs@a’mi 30 to a

loyi n separate LSS busses. 6.1.4
% ces %%é%;é%%%ﬁem can have several QA
deV| ces. Normally each printing SoPEC will have an
asspgi at ed PR NG adddr &84 rt’;&Q@ﬁai’ih' 11 0Mh&tdiRNche skin
I NKJ) A chip. PRINTER]J)A and | d Vi ce& shoul d be
150n %%‘b%%-%%%n L 3 el Pm‘&?ﬁ' PeeYstem are

physically identical with flash rrermry contents

defining PRI NTERJ).A from l A ch|
'4h ttions tr%?e%lho '\403 c?'" %é&% sys?reln skin

t h@mmmtqtmmmqnom@hmme i ®r f wm spesB2 . freckle;

Hosg ; EEG{h NEarh AP ShELdemd P éPedPsQé’@lQu t

De\s;éné %%??fo §ﬁ of the other SoPECssm 1 sCsl | aves) ration.
201f there are m)re | SCSl ave SOPECs than avail abl e USB

Fbsslqa pgrts Omtﬁ@é‘tﬁ&@g\@&%@fdlﬂdﬁ&@m:ﬁCWﬂgﬁ%éﬁ@%n the skin
cou e via a USB Hub ¢chip al sy-c ne oP.
chi P2 ‘T’?‘?Ji’c%‘(l’yso% %?1%@1‘0‘? %b‘ﬂE%é C%f 53

woul d al so be used to communi cat e specific events

betyween nul ti

COF#TU\EHI cati onZE %ég%)%rcr%%?(g%% I\getwee rkbﬁé h‘g%?r%:(? the
25andoeiign SONHBR b gISuREG Inky gmthelana esk R n@Rnedr por tumor;

Suc%é‘@ﬁ){:% 4 Co POV 481 2 NEE-AER DOt 4 | Qlt:fz'iflaéﬁlon, or an

as et hernet or Fi. This subsystem nay al so
contBF POWERDr §512 PPbYi SRVRICRIRREi onal buf f ered

band/ page store, which could provide guarant eed

e e SRS et U e SRR P, Haffffn the skin

3 0SoREEh bas edr Syshem s chi lb@sallreslbxcsrcm'mai otdreampgs cell
sect ] | i i itectures. It is
oset i i 08 R e T (e system
used for DRAM storage. The QA chip configurations

shoym are i ndAQﬁétH@doécéaﬁdiﬁgxt@élé¥m0§5L§§ beis where::.n
architecture, but not limted, to those confjgurati

6. 2the fhenign| @k WRLl3gRaph iR I-ZEPEC BRI FBRHS 'St non-

35Fi gpigm@ntédsi ngl e SOPEC device is used to control a
i nking printhead with 11 printhead 1 Cs. The SoPEC
recei ves conpressed data fromthe host through its USB
devi ce port. The conpressed data is processed
andtransferred to the printhead. This arrangenment is
limted to a speed of 30ppm The single SoPEC al so
controls all printer conponents such as notors, LEDs,
buttons etc, either directly or indirectly. 6.2.2 A4
Sinplex at 60 ppmw th 2 SoPEC devices In Figure 3,
tmo SoPECs control a S|ngle I|nk|ng prlnthead to

I ~ o~ ~ NP~ o = o ~ Y



purpurea) , Myrrh (Comm phora nol nol) , Pasque flower
(Anenone Pul satilla) , Aloe (Aloe vera) , Grlic
W@ 2osesnsat i va) , American cranesbill (Ger ani BPOT/AE209K/A00895
turn), Figwort (Scrophularia nodosa) , Nettles (Utica
dioca) , Pilewort (.Ranunculus .;qpria) , Hypericum
(Hypericum perforatum , Fumtodry (Fumaria
officinalis) , Slippery elm (U mus fulva) , Bl oodroot
(Satfyui nar i a Earritkediagcor@indicek IV e f appadms 31 to
G Ngel W O bee Oddbfddial i $)ardnéh Hha MArdadmdDi §% | Buman .
(Silybum marianunm) . A second aspect o f the invention
provides a nethod o f preventing and/or treating a
skizo condi ti cn metched adononrddabg ttyo vdmy horwongf | sksims 31 to
Sad g S&ﬁééé‘%’n atﬁgel{éﬂ?ﬁ '&&%Lé/ :f“é:{ to:@@ aP fofrn&lation
herbal CONposSition as defined above to a Subject 1n
needs tirerded  foym v f B bericab foxmelaiemti on
provides use o f the herbal conposition as defined

above for the manufacture o_f nedi capent to prevent

andt®r treat & BKERPE ARFLTGHANER FLaho? fml YiRSTedn the

f ougdpr @speEdruTativh | Twein | €ife PESMh USE aISE€rdah. t he

herbal conposition as defined above to prevent and/or

treat a skin condition and/or abnormality. Afifth

aspert o f the mevieod i aecqrdingleso tdibatrer4d@dl wherein the

co i 110 ' .40 preventing

an(r}%g%gl{l rlegat [ gﬁﬁé%%%%ﬁ'{%%s ;(%%1161? abnormality. A

sixth aspect o f the invention provides an agent

conpg i sing the herhed £8PRSIAd OFb asnyledhdeds DY BhO31 to

preventing and/or treating a skin condition an /Er ,
15abribh mWRSESAT Hhe IRt COMRRE HHYN %yh%wgn At ion

be ¢l rnadim i B eslré D ged a1l ¢ harddfoOror@i ey carri ers.

Thus, a seventh aspect of the invention provides the

her bal conposition as defined above together with one

or ére carriéss.offihe herlbal conposition acceydiad| o any one

admi pi ' I :

e T T i R A e o
20t heororeexelaimi Festot Herfrsctirananbsptese ¢hpedieament
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variations such as "conprises" or "conprising" are

us PR 111 usi ve sense, i.e. to specify the

presence of the stated features but not to preclude

t he, presence or_adgditi f . u | Q.

var‘ll‘g'us enbo |srreen$€ %fﬁgﬂ%l} n%é%#‘%#fﬁ érr%g?f%én%o%%da ny one
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aspects unless the context clearly dictates otherw se.

Thu@ondbr ik AR (R ERELEH: "an extract” incl udes

a single extract, as well as two or nore extract; and

SO rth. The term "extract"”, as used herein should be
Lakbh i n the bristeal FOMErB} EIQRRECOTLRY Ly Srtpie of
30i ncdlatomg | hetar2S, of | ali hexba@l abosmolasidn daecdrding, to any
taréné‘?‘?f'ﬁéﬂﬁﬁéj.é’é'éo 107 £6¥¢ 0Pk einli?:fe PELLALG and/o
conpositTon may include one or nore Ferent kinds o
exttoeatbingor sxbmptendiiiencard/or t Henormrbity.
tincture, a tar and an infused oil. Furthernore, the
different herbs nay be processed to faormextracts b
di f4%r ent neaﬁ%.agﬁ?ﬁl%tW@?l?ﬁ%gh%r%%ﬁbg%nﬁﬁ§???bﬁl y
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a particular herb. Tinctures y_be for .fro
ot Bl en s et S et o o F TR Fheto 30 for
bases for the extract may include acetracts (to forma
vi negar extract) , glycetracts (to forma glycerine
extract) , nels (to forma honey extract) , oxynels
(honey and vinegar) , or syrups (to forma sugar
extract) . Tinctures are prepared by methods wel |
known in the art. Briefly, however, a fresh plant
tincture is made by first obtaining a herb dried by



| otions, or as a transdermal patch. G ntnents and
creans may, for exanple, be fornulated with an aqueous
w@eoosioh2sobhase with the addition of suitable thPCRan200g/000895
and/ or gelling agents. Exanples of oily bases include,
but are not Iimted to, a vitagin E creamor |otion,
glucate cream extra virgin ol i“ve oil, sweet al nond
oil, jojoba oil, apricot oil, peanut 0|I fruit and
vegateatsing igid andyeas wneatinmla mkind dRREELoroansHeT
and, washes i be fornmulated with an aqueous or oily
base, and MA|| in general also contain one or nore
emul si fying agents, stabilising agents, dispersing
agents, suspendi ng agents, thickening agents, or
col ouring agents. A topical formulation in the form of
a cream may be prepared by addi ng about 40 m s of
Thuja extract in the formof a tincture; about 80 ms
of Poke extract in the formof a tincture; about 40
ms of Sweet violet extract in the formof a tincture;
about 20 ms of Red clover extract in the formof a
tincture and about 80 mis of Red clover extract in the
formof a tar; about 10 mis of Geater cel andine
extract in the formof a tincture; and about 10 m s of
Cal endul a extract in the formof an infused oil to
about 200 m s of a suitable cream base(approxi mately
about 40% . These ingredients nmay be bl ended by
m xi ng, agitation and/or heating, as known in the art
The cream based topical fornulation may then be
apportioned into suitable containers for use.
Formul ati ons suitable for topical admnistration in
t he nmouth include | ozenges conprising the herba
conposition and nmay have a fl avoured base such as
sucrose and gum acaci a or gumtragacanth; pastilles
conprising the herbal conmposition in an inert base
such as gelatin or sucrose and gam acaci a; and
mout hwash in a suitable liquid carrier. In use, the
her bal conposition would be adm nistered to a subject
as needed, as desired, or as advised by a nedica
practitioner, pharmacist, attendant physician, nedica
her bal i st, naturopath, or veterinarian. The sel ection
of the herb extracts may al so be nmade on the specific
needs of the subject. As will be appreciated, the dose
adm ni stered, the period of adm nistration, and the
general adm nistration regine may differ between
subj ects dependi ng on vari abl es such as their
tolerance to certain active ingredients, weight,
met abol i sm the node of admi nistration chosen, the
severity of the synptons, and the age and/or genera
health of the subject. In general, when the herba
conposition is converted into a formulation suitable
for topical adm nistration, the general adm nistration
reginme for topical treatnent is application to the
af fected areas about 3 tines daily. Topical treatnent
may al so be supplenented with an oral adm nistration
Treatment is preferably comenced before or at the
time the skin condition and/or abnormality devel ops
and preferably continues until the skin condition
and/ orabnormality is no |l onger present. The invention
will now be further elucidated by reference to the
follow ng non- limting exanples. EXAMPLES Subject A
Personal details: Female, in her |ate 40s, with bl onde
hair, blue eyes and fair skin. She had nuch exposure
to the sun during adol escence and early adul t hood.
Condition (s): Age spots had devel oped on the back of
hands, forearns and forehead. Some of the age spots
had becone itchy and scaly. Recomended orthodox
treat ment: Renoval by cauterlsatlon (burnlng)
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