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an ink ejection face of the printhead, the roller
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sur f adbmPedEy ace

thofaerent bei ng such that the contact surface

p rogr&s %io\hﬁﬁ e SRS @%y&robhﬁa FrigGéd Guth taGhERGaE RS disengaged from the
iii) nmoving the roller into a second position in
fch the contact surface is disengaged fromthe face,

t he n@w eveing thbmhinignagesadilet wmehtthat ks isgempvedcfonsthe fontad spfied by the ink

RANB gtggnatxhe face during di sengagenent, thereby
an i nked part of the contact surface; (iv)

provi
r ot at QV}] %??ﬁ‘gy?eﬁﬁlatl‘@rs BYH°HRat the inked part of the
cont amta sﬁt]llt‘aﬁp&ﬁtﬁher&s pmmdndyt@dnthmamalﬁtm@metahan@y fontnkriataiging a printhead in
mg?rsdlfem@m tﬁm?n(tyn)anc@ QJsénmﬁéotnynstngpeat ing steps (ii)

aspect, there is provided a nethod
@t M?W?ﬁhﬁﬁngaanbﬁiﬁeﬁth’ééaﬁel n an operabl e condition
@nd/ ox fisioRehaiing Rfoudr Efhda i eadvibginafordefaad)| e

g? n d I segond rc}lllgreenéggédh% th%%?&?ﬁoh&' tﬂegse%)ggﬁﬁér%gﬁg &)Lﬁgu.(e'd)for receiving ink

avi ng no unte ereo
from the ﬁrst roller
(d) a cleaning pad in contact with the second roller; and
©) a mechanism for rotating the first and second rollers.

Optionally, the engagement mechanism moves the maintenance roller substantialty perpendicularly with
respect to the face. This linear motion, together with the curved contact surface of the maintenance roller,

provides the desired printhead cleaning and remediation action.
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a mai ntenance roller having an elastically deformable
contact surface for sealing engagenent with an ink

wep@ehions f ace of the printhead; and an ink reP@I/AD2006/000972

system for removing ink fromthe maintenance roller;

gll) movi ng the chassis toward§ the printhead such
Pipnally}he reermna@@ radlefri§ bsianiiadly geeniprisiyg Py beveringiend. Ty gasurdy éhat the entire

feAgIRsf tHeipkihthealRNkich ghad bee pa bR et Sin@viaYis hiiRamhddi& up | Nt head

such that the contact surface is disengaged fromthe

face; (iv) rotating the maintenance roller such that

Optionslly, theaepigas shrpedniubstantially wuifoon. Theldapipgand yentefliation pgtion provided by the

fn@lH@ﬁéﬂcle r&hélle S}Hﬁnu&nﬂlel( ) conidét s it Keelr@RGRT ﬂnﬁﬁsc%ﬁ@&?atches pits or
, there is provided a

&\ af‘?f’é aﬁ{’ag%o%sénéﬁg%agéﬁ‘g? or maintaining a

prlnthead in an operable condition, the maintenance

@ﬁt&ﬁﬂ@l te tﬁﬁﬁ%ﬁc‘% &J‘l&« co&xﬁ‘)sesaa r%[d' chb Hﬁﬁ@ aﬁ‘éyshﬁgy @foriafHfe shell, the contact
& rol |l er having an outer

ion face;

uﬁg‘?@%&‘&g Fopter éif%—fF 95 tﬁegSh?lL kit PRAA Fppetue 8{?@%@5(‘}%?)1““5“?@’6%‘%?5“ with
medbhrégal shijitygpedimininives bévend. Thisik espa@liallgimpotidnefog@ganidih printheads.
roller being configured for receiving ink fromthe
first rolle a cl eaning pad in congact with the
Oriogty: tPf‘o%hflléf— °°mé’ﬁifd éﬁhcanen@gfﬁlaﬁ?@nwwener SEHPHG ¢ figaton”. However,
bryrehbticallydefsieabin thaterid! ngy fso bOpked.onal | y, the engagenent
mechani sm noves the nmai ntenance roller substantially

rpendlcularly with respect to the face. This linear

fomgdhy; the erienpce raffprinoffspidrop eperthead fhis arangqmentgamreg that ink moves
tolwerdmu eﬂlgeﬁbﬂﬁaﬁﬁntlfeﬂi he® fowafdt @\ve:dhe HehtCangl @& irdn@ching loh B Jagadd the

cl %h %en Rggegdrllg‘l?ﬁ%ge'd%g n%g%: i %)Qw%)%/elemegtl ly, the

!:‘

coextensive with
the printhead. This ensures that the entire I ength of

bﬂ%nﬂfyl d’Heek,l @6Hd betWbtn @R cHRN Jﬁﬁac@ alﬂalgﬁrm eftbbn Bk RivRR&Gnd zle;ﬁeats

|nt 0 ona e cont.act surface
e S 6 o P e o EsenpH i s GHHBARTY P tink o the
printhieasfaqe isondveferdmipipunhiisteni antl Gerafes@ptingkds eleaning effigdcy.mum
when the contact surface is free from any nicroscopic
cratches, pits or indentations, which may. harbou
Opfiontlv jtriifitopse relfr if igeed teyRrds SRyt posttin, A1kt eeingetion for the
maht@ncecaliepwhies &8 pantiichd)is dot o€ Blasivg may baach@h@idly ayeshitaple means, such as
ace being an outer
gﬁ% §§§QL$ &ﬁgképp%ﬁﬁﬂ%ﬁ?%ﬁ%%ggMg structure provides
the mai ntenance roller with nechanical stability and
Obtivindlly ZRSpebldyiisghgagdhiéns drings iSRCthSprinthedd SO fie ddtact s@iface.
pagewi dt h printheads. Optionally, the shell is
conprised of silicone, polyurethane, Neoprene(r),
Setivndyrteaial sepovsl Syv{?rmqmme) a travefpesoller enzagaq Wil thesmairsepianog roller. A

dz&lﬁi&f rﬂI&bb‘tﬁlafEBihe fide@for Efﬁa}ﬁsoﬂleﬁtheQﬁlglﬁS&ld be fArécOEbRlalt With thB aintenance
enance,.r O

set fromt ead, This .
erebP(révotldmé 8tre‘e“§h3islﬂé’t tfncuoR enga ementpeng\ge%l gu‘i)gerr] suéfa%e eon Eﬁe maintenance
mﬂe“whﬂnph%e@pmhot towards its centre. Hence, any ink

renaining on an edge of the printhead may be readily

Rl R A b ot A i
anfekcet(feecontadt amgjlead £ P@horf thectemsiet valare srea pabd imttramsét om the maintenance

roller to the transfer roller.

Optionally, the transfer roller is a metal roller, such as a stainless steel roller. Metal is advantageous due to its
highly wetting surface characteristics (contact angles approaching 0°), structural rigidity providing support
for the maintenance roller, and low frictional engagement with the maintenance roller and/or an absorbent

cleaning pad.
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transversely across the face during engagenent and

di sengagenent. This arrangenent neans that ink on the
weeiniessl face is noved a m ni num di stance, aPdI/AU2006/000972

therefore optim zes cleaning efficacy. Optionally, the

mai nt enance roller is biased Yowards the first

position This is the resting position for the

thl %%&er%&lxj os1%1§@d1§t£l€froﬁrtﬁerbhﬂtﬁ@g Sudh aﬁl@ﬁran@éin&ﬁéﬂsuresmkm
ST T e e
regnp*feri ﬁ@@/ f‘é’é‘tﬂileﬁﬁm%‘?? andcq%’&% P4 Ao P RANER

roller. Optionally, the peeling disengagenent draws

Oe%)fnallfgh a&gge%aﬁ 18 npgo &S g/th {ﬂg PantsiQS'oﬁ‘ep %%ﬁgorbgﬁi! El@ﬁlﬁ@ pad (e.g. sponge)

nk renova tem conprises a
pmwéﬁsﬁ@%ﬁWQWNéWm@W§ﬁ§@§f%FWﬁgFﬁé”ﬁﬂ@ﬁ@@ﬁéﬁgﬁ roller. A
transfer roller obV|ates the need for an absorbent

C ; ea{l etﬁgtﬁaél errr%lﬁ %‘I& the ?]ﬁ di g%gdt are s%‘ atily Wek sl Gith the maintenance roller

avolding a potentially
mﬁwghmﬁmndmpommehgagenent betmeen a rubber surface on
the mai ntenance roller with the cl eaning pad

ionally, thetransfer as. a.wet I
Opcﬁqnal}yete%linwtﬁr&n(ie lrmlerp ﬁ] f%rerolieé ?ﬂd X clea g Caere %ﬂsnuad 01@% cehass1s the
clasdisfbaideretibroelly m@mtaedietvangtheﬁretfandse@m P@WOQSh e tran Sf e r

roller ensures good ink transfer fromthe nai ntenance
roller to the transfer rol

R e e T L e
steel roller. Metal is advantageous due to its hlghly

Pl % §n';¢£ &t m%&%&rf@oﬁfb#s%g e{t ﬁe§st g&%ﬂéa@&ﬁen@ﬁﬂ,'a%st end of the at least one
g F] tructura
afnblrenlg ﬁ@aﬁa‘r

Ity .provi
ﬁw@w@@l@m@rars@ngag%ﬂt foe%ﬂrnrq téer %ﬁ%ﬂ e fedeement arm
1BFRE G AR eridnt T tHe Bigxssispana hed@he Maititedahee toliawn biteren fam first and second

absorbent cl eaning pad. Optionally, the transfer roller
PPL9B%si ti oned distal fromthe printhead. Such an
arrangement ensures ink is renoved away fromthe

(R[lén@ﬁ)h &e ghaé"sﬁ@oﬂ%rﬁésm léa@ﬁonﬁ Rl@ fdr bckﬁildrﬂéﬁtﬁl@‘ e@gement with the first end of the at
fecontamnatio i nth

{
l%lft @g‘erﬁnﬁa&erbegaaringl‘ yipxﬁal%b rﬁ E%geme eﬁm ﬂoqg ko a?n]?% clf Yree c@aﬁm and does not,
tirefad) Som pehif telpaetraheprtpdad. {e. g. sponge) provrdes an
effective and sinple nmeans for renoving ink fromthe

transfer roller. Opti e transfer roller and
Qetienally. ghs RTiRRpadis g PagpRid @ﬁ%&f%ﬁﬁe 1y coextensive with

t he mai ntenance roller and, optionally, the printhead.
Iggﬁ#gggh&xﬁﬂ%@@mgﬁgntenance roller, the transfer

er an € cleaning pad are nounted on a chassis,
the chassis being reciprocally noveabl e between the
Hrétsritl cadin®ers ofthk ipestion iwmiln®w bedtstribadibyl way of ¢xremplherdswith rpfgrence to the
cont ai n ing, the chassis being noveable
OPaRbIE el Refin YR

ousing. Optionally, the engagenent
mechani sm conpri ses at | east one engagenent arm a
Iflg r1 $owe B o bertpb@ivetiew EaDtintO vath@aHeT ib Eie iputerng agealgizbiection tray
a conpl enentary engagenent formation of the
%ﬁ 4%di s. The engagenent arminparts |inear novenent of
Tibé Sohadsi peintermd ofiein e withvst nepdr i 1BnigpRt &% 251 Wéfp the Gelfegtion fray retracted)

\IAhﬁthas!‘u?gtopélﬂge)&)@&%%t@i@ﬁ' t ions. Optionally, t he

chassi s conpri s es at one n

R g R CRETT PR TR0 b 5 PGP Ghie cibodiment of e
magﬁgﬁﬂmmi arm Typically, the engagement arm hooks

lif' gt4(gthvs a Hgge%cetal%ti SchGRAS §ﬂo§/m§ QQarQﬁ’r‘é‘o'iur@&kEd m'ﬂl%@flﬁfn@ E}@t,em of F1g 3;

rm part pri nt head c iona
B B PS SR AR TR 1 B FORIs R o Fing e of
Begscription of the Draw ngs
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Preferred enbodi nents of the invention will now be
descri bed by way of exanple only with reference to the

w@e@onpEnyi ng drawi ngs, in which: Fig. 1 showsPEI/AD2006/000972

perspective view of a printer with paper in the input

tray and the collection tray e §tended Fig. 2 shows

Figha® Gis b fpws pnd for Rerspretiveiofthe prinfhagdicpsidee ip & erinter aradipwith opg ink cartridge
mtfmydand with the coI I ectl on tray retracted) with the

191 t \tzvo eX of rmte?trg({le ci%schbed ugA 1canrI SO%A lication No.
%‘ﬁ 8‘8{% rft ab8f Fow g system
Hé%éﬁ@lﬁﬁ@lon@e@méerérﬁﬂ@ﬁl ment of the pr esent [ nventl on;

Fibfe 8 14 meﬁp@u&% Sorthet abdapinSERemRE &ivs ROibRGodBommodating the
archit e used in the printing systemof Fig. 3;

PR Preseh PREGEEUEF agr am of an embodi nent of t he
Bgm¢ ¢ 6 h reei recbactveiof te printengatle showit i Bigpe B mith theymaiytedagsmdgfe assembly

aEl'dgndrgbdﬁlf&uﬁﬁvegssklﬁbl?rega&g@t and top perspective of the
]grlnt head cartridge in the printer cradle with one i nk

8¢ 19 gRide ool the rné’atenﬁn?egiaveeagse?ﬂyt o 7D show
Figlrs Jacin explsded perdphaivvidwdféte naingodnee dlies Gtcmblydhdwn in Figure 10;

%ﬂé %%g?yﬁiggﬁl cé%&%@fﬂ)h sl?o@}ldg(ag p%heaé‘&aétg@g@ bg.%qnsfelltéd%o ﬁl@?rinter cradle;

rear perspective
B i3 2 leteshiress tption S‘?Pa’il%tﬂ@ ﬁaﬁkeéd eFtrides ropdeddore Yalangsppoint of the over-
&ﬁmmﬂamlam@ inkdied J'ﬁfoltt[étpnﬂi&rciaﬂlb dge of the present
E'ELB l iSa fat%ra%ﬁross %ﬁtgo% sl?owlm% lr;he f ﬁ@ea%pagg\%l?% %{z%%lcel %ﬁ)‘;g%ﬁé%g%%osmon within
@Pmp@f ﬁS@%n‘ol y and and medi a feed drive assenbly

F1§LH‘@ V63 lafeta0ddsse sel&n'o&h@;brﬁ&eéd'cﬁ’dﬁid@ anll @t Brh ) RMARCIBK cartridge
r| e ass re 11 is an expl oded perspective

u
ts‘ffp??{é“ﬁé'i“ﬁr%% %nce drive assenbly shown in Figure
I:'Ll@ure Hi igulaterall @oss sectipnlobtheprabeadcggidgsad pringm craowitribe inhertridge
ﬁgtmgghead cartridge bei ng inserted into the printer

cradl e; ure 13 is a |at cross secti on. show )
RS 174 SR AL FRtetor b oL eE o e P aridee
Bifur¢ tﬂas o oting auewageddvart the prilsad darttidgs @it @@mplrdwpdnérgs of the printhead

B &t@&aﬁ&esﬁ &@L&sed':' gure 14 is a lateral cross section
oW ng g{r]ln head cartridge biased into its

Bsg? ’eﬂlf wn% A pegtipnRf BpprirbpHeapiden ey ng hepigonapse gfiprn a second
ﬂxﬁmblﬁd@enlg@&e&c&htheﬁrﬁﬂﬁadsectl on of the printhead
I

ﬁ%ﬁE%d 19?1%11%1(18.}1&? E)ercpon%g‘th l%glre]aglt \glh'fdgt %%ﬁné tﬁ%ﬁ%@é&%&g gcglgr m a first
Pczilltle‘r’atlga@ﬁ@@ thepdtheey of the printhead cartridge and

Pibikr&:128 A-TCshawel |sehetthtichllyl Vablous Bge€ SXfehidaléb@t of the indiblelie roller with the
FrE.n&x re 17 is an enlarged lateral cross section of the

Tartridge engaged with the printhead cartridge;

Fizgesr28A-Fghovs schematicallyoatiuy sagst af digngasgineniofdiic mangenance roller from the
ﬂ{nk_h@;chead cartridge with internal conponents of the

rin i nt.e ce station,e Fi 19
Pl T SR o e I R Eiastd ] Grgiuead; °
EibwwAigart daploded paripestiardew ofdtielpanthdad mamtsmwrstdtlcplo& tion,

RbRER%e0R0h: 160 B2 thd\RinfbddMaBRARce station;

Figure 26 is a transverse section through line A-A in Figure 25;

Figure 27 is a cutaway perspective of an ink cartridge;

Figure 28 is a longitudinal partial section through the printhead cartridge immediately prior to engagement
with an ink cartridge;

Figure 29 is a section of the outlet valve of the ink cartridge immediately prior to engagement with the inlet
valve of the printhead cartridge;

Figure 30A is an enlarged section of the inlet valve and pressure regulator in isolation;

Figure 30B is an exploded perspective of the inlet valve and pressure regulator in isolation;
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Figure 20 is a longitudinal section of the printhead

cartridge show ng the naintenance roller in a first
w@oa7nion3 engaged with the printhead; Fi gur esPQI/AUD06/000972

show, schenatically, various stages of engagenent of

t he mai ntenance roller with th® print head; Figures

Bigye BAJrioln vieteé ral £ apiipe asseblous st ages of
ﬂg@&ﬂgmﬂﬂe}vﬁfon bhge NeH Mﬁﬁgaﬁsamb1p ol ler fromthe

Iﬁ%u:ren%l% is addottom% e?i,(_ﬁjmo\i\%ﬂg Schematically, the

enance T of [ sengaﬁed fromthe
lszqrwﬂlﬁemearmeg@f@ewm@dwsmplyoded per spective view
ﬂéuréih@1M|emwtmtlptnﬁﬂl§1§§§en§ﬁ}at| on; Figure 25 is a

front. .view o t enance station;
TR %S oS fegtmﬁ ﬁ?gtﬁéﬁ}g{? ‘g‘@c?f F‘B Ythrough line A-Ain
Figuyes38A 21,338 hrg top @ndbpitons peaspertiveamivary oftby GRenhtrinvlenobfingan

Flgﬁeﬁ%zlﬁlén%%mfﬁwéf %a&%lﬂaéid:% | ongi t udi nal parti al
section through th rinthea cartrldge i medi atel y

%ﬁl}rwlme@ﬁ@ I AT A dge; Figure 29
]Flgumﬁaeazltottmmvle&ofthﬂ@ndhhxﬁélmomhnge of the ink cartridge
MH? 1%%111 eﬂé’ I §i8y R 'E‘E&Lel%fd%t he inlet valve

r|n cartri ure 30A is an enlarg
%@E% %Sdho‘ffﬁfa e pyefiqd pprgisl P%Hevfére HPW ofﬁkeé%tf the djop digpele e of aprinthead
in@rhtad diouii mddiigur € 30B is an expl oded perspective of

li':__|?urel:'I %923 %ﬁtrs &\I/nazilél}llged Fgalgerspézg't\}v% ¥1e ﬂiqyel_ba&p%o ]:g:dlroéw%iangle ?‘PDIOf a printhead
lmegm@usllﬂBnqule’a front el evation of the LCP nol ding

BEsedhdvs amlagiifi pgrlrgcﬁvs vidw Bhd Jaﬂb&w&wwpr&m@d L&%rated circuit modules;

asse ure rear VL t
Rt e RSN iont b Bryisnlet - BRGpnd o G bl intion. n e
qrmswntﬁgteassenbl y; Figure 32 is cross section C C of

iR a2 bfels Mhl@&u@&ﬁﬁé’@&ﬂfm nEileéfﬁé 43 aﬁm Q@m%%@ct@e&@n PR,

bott om pers IV€ VIeMB
BBy et Yo of oA By 1 e CeP g gy 4 shovs
reobatiivegartifliveticabseBional sicarof deharigefdignt lan theiagivatiod statedhedn iDFig. 36;
ﬁ%% e obvpa l!w:e'rsgébﬁ% V%A’mal Eéc%ro?thg 902&1@ ofF 1&0 @f WM bﬁ}{’{ecpf the

anne I's an enlarged bottom

Kig- é‘ﬁﬁWSWétw&lewnefﬁgWé?f%mf ée mjzlesmngw-”e 38 shows a
nggm sHolwe slpeppéctiveaartibesipe edfionsl vickweth®hozklh ef FigH Pl, afthd daation state

r‘gtp. tFp%Pgl e end of a printhead integrated circuit

ure 39 shows a nm |f|ed parti al
E}éﬁ§§é’l§’f”ﬂ@1‘9§“€%ﬂ@f‘mﬂ?@fﬁéﬁ of the drop triangle
B0 A9 eowda Pléd VWA nbe@@Figire4l valhltieUdvbr af ehidl nesvabid @kdleremoved for
0.shows a magnified perspective view of the join

%e t’(Neen two printhead integrated circuit nodul es;
Fig.§0 phowaa gerspértivisvertical eqctignelafiewsnd & paried apﬁnﬁe@whipfincarpgnatﬁvg la @lurality of
ﬂH@Mh@arﬁa@g‘em@dt@&ftﬂe@ﬁae bl{ékm ifIQ¢ 41yse with the invention,

ul escent, st at
i*"lg. 5? sh%ws a scgematlc Cross- sechonal view through an ink chamber of a single nozzle for injecting ink of

..a

a bubble forming heater element actuator type;

Figs. 52A to 52C show the basic operational principles of a thermal bend actuator;
Fig. 53 shows a three dimensional view of a single ink jet nozzle arrangement constructed in accordance with
Figs. 52A t0 C;

Fig. 54 shows an array of the nozzle arrangements shown in Figure 53;

Fig. 55 shows a schematic showing CMOS drive and control blocks for use with the printer of the present
invention;

Fig. 56 shows a schematic showing the relationship between nozzle columns and dot shift registers in the
CMOS blocks of Fig. 55;
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Fig. 42 shows a vertical sectional view of the nozzle
of Fig. 4 1 during an initial actuation phase; Fig. 43

wabemw4Ersyerti cal sectional view of the nozzl ePGf/AB2@6/000972
42 later in the actuation phase; Fig. 44 shows a
perspective partial vertical $@ctional view of the
Fir0¥7shewsafmo dytailefichemtic shpaving@upittel! ond its redationshin édhe fopple columns and
dﬁk&ﬁn%@&mokﬁg5%5m§h0“5 a perspect|ve vertlcal section

hé nozzl e Fi i ink omtted. Fig fﬁi .

Fin s AFBrYciogem Shine e Bl B R o oyl S gresn
imokntloh.g. 45; Fig. 47 shows a perspective partial

vertical sectional view of the nozzle of Fig. 41,

the actuation state shown in Fig. 42; Fig. 48 shows a

Detailed Repqaiptiousol Prefarred dimbodimenis - qure 41; Fig. 49 shows a

pl an vi ew of the nozzle of Figure 4 1 wth the | ever

lgrn1ae vabl e nozzle renoved for clarity; Fig. 50

SHOVE I]Egr(grspective vertical sectional view of a part

of a printhead chip incorporating a plurality of the

Ené) 1 Eﬁoels aﬁx{n&m Y @ﬂﬁﬁiﬂﬁg tad pr&sE}ﬂ? 1ntvébﬂ&1 SJIEﬂiMéuldpl’j' tilry §)supghtts arddi s@pplies media 8

t? m(pneﬁgﬁgtg enéme {conc?a%d %%t Iteqrgz%l Vi eﬂe& JﬂgerE)g GJ{:(%QS are fed from

nozz or n ec

thpivint @gihoto rinmdia bezt e:zry @@mvonaé@@att@facetw@ Lqi? fguch sggen and enables
ggﬂ§ggﬁ§m@ dkﬁﬁmpggkgmgggratlonal principles of a

thermal bend actuator; Fig. 53 shows a three

di mensi onal view of a single ink jet nozzle

Hig. Rahgenieritd 7od tistpritertZogen o egeathalpring enging tl mositioges, in 812 Aytegnal cavity 6.
Ig:ﬁcexj: rhegha.ni@é 9%9&% t‘t@%e@lﬁ fnie %Iut the RRZEWE R El%ﬁ’t%ﬂ]’ﬁ@&s%dwmual streets

own I n ure5 9 (g\/\sasche tic v‘gilht d
(R TS TarThe RS Ean © B ER P rarohed S o s B‘F fidpal shests an
fodds thae ppt estbad (feveibdd olow) fof gintifptind svbsegueat dsivlpTmthe gedia output tray 4

h O eﬁg%tcidp ek ?Jnﬁér b QIQ)% Ih% ag %C}é&cn% Pé} {)gdl @/Inglpﬂs m&eﬁﬂgr desktop printers.

t reglrsters In ocks of 55; %
Hopesgroteecribednisiow iy éﬂvamréeﬁd?cﬂ@fbﬁ%dn %mé%s\ﬂﬁ%’gk &R el that can be

RPPyel lrSa rhrph ot diffraiiifh vinoub Redid fectizpbths et 4 CRsthandraigitline path
shift registers of Fig. 56; and, Fig. 58 shows a
circuit diagram showi ng |ogic for a single printer
PRIXVENSINEPIRERENEDr | nt er of the present invention.

Det ail ed Description of Preferred Enbodi rrent s PRI NTER

nter 2 e [es
#‘1%\} esi:he?lg)tﬁgﬂyﬁéms go»\gﬁxﬁ Brru@er% I;ng&z/g an n:P Stqgcn en S pc&vec? i?om an external
qvedé, auc at azoipputqy sysenG 02, byto ¢ prant ppdun suclewgu shest of wﬂlc dythis gegard, the
I}Mntepb B&lﬁ&? arperlécﬁllt:ﬁ Eonf@8da et thePBIhlﬁﬁee 6580865 15 rddfivd PRcdbraceSed data. In

ar e romt hne rint Ine to dla out
e
Redlee mnﬁgerdednhms iludime recdiGnagiirdorumentt (Step TOpebudleiingrit (e9ép 704) and
Itagg'lzgl !ltr(‘stt §r70 F ik co pééaﬁl&"ﬁ (s ela 602? el tednsBssiddE thP plidirer 2

open pose "'t he print engi ne positioned in the

i nter naI cavity 6. Picker mechani sm9 engages the

TRGrifted hcdoftingt61§Hd bmbddAnentdf (e presehttomMtioh, eceigdsalreidbgrmertrigm the external
go?n%gtgr sgst plef ‘)’dz gnlutﬁ 1%:% Jfg %n‘?prés tnnﬁ‘n-ﬂ elr 26 ﬁﬁ’a@é Ovﬁergm co-ﬁgﬁ electronics 766

or t neans that
‘pqﬂ@@ ghetnh@e [sﬁ:g 719, @gfhtpe@h@gqséhearﬁqge (step 712) for further processing. The expanded

contone layer is dithered (step 714) and then the black layer from the expansion step is composited over the

dithered contone layer (step 716). Coded data may also be rendered (step 718) to form an additional layer, to
be printed (if desired) using an infrared ink that is substantially invisible to the human eye. The black,
dithered contone and infrared layers are combined (step 720) to form a page that is supplied to a printhead for
printing (step 722).
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feeds them past a printhead (described bel ow) for
printing and subsequent delivery to the nedia out put
wo e@y/of1763hown retracted). The printer 2 shownP@EAU2006/000972
L- shaped paper path which is convenient for desktop
printers. However, described B&l owis a printer
I€ thisHagiculfp ratridghiead teatata rabsogredaridl thendocwaent to ibel gentersis dividpdyinto a high-
rés!?l%on%?ﬁvé? %ag(elgylep g{f gexf ﬁld Rnd M@ a%edghfrésglﬁﬁﬁtcoﬁ%ﬂe réolor image layer for

rous ne S such %EE
@@gﬁ%?rdqquomecobs& P RN R PP PP B o adgition of a medium-to-
Iﬁgﬁjﬂ@ﬂﬁﬁdn(‘caﬁt&ny t&xieaByeh Mltektfhengpm mddine 2rt witly cdike datn raliengfirth an image or
ﬁ“:OI(l)l a[ (I:o?otrs dﬁ)g Y m L asrchrl Ch?cL, %1%% 1I Esqms@&nﬁﬁg l%;eg%ly reigelsgn&% them in abstract
Stc oRpI e 02,

rnt

“gupedy aadg,“tgmgeh dayers @hmm@p gsifer t0|eﬁhef mage Qagga colqrﬁ@ta pipmshiev&lon of data into
la?yex's BaskIEEdnBA f(ﬁl'OQ&ﬂlE b&a{nod'éMﬂﬁCHakt&I’CohMeﬁt MR Oem@id Apwidubd be understood
5 élfp%’i%?rfn]lﬁ 2d tgllot{]%%{f ellb mc%rai%ﬁnzo%gx arclhft]ecm akes compromises in
sy tasanwhgdajago permglteénweleb tTo pgsqulap i rnmnv m@u QVeﬁlt‘Ré ;9@ reduced to a 3-layer
rleﬂ?éé&lta\ﬁ@rgn I BroBdsé dblide r@oﬂ@ﬁﬁéﬂ%ﬁ&mg'tﬁé%hrﬁﬁbﬁ&s eRGaiyi Ng

the docunent (step 703), buffering it (step 704) and
rasterizing it (step 706), and then conpressing it
Kis tespts B@8he frow dits proessing Sy ol 1iript ¢nlgine penirplfep 7662 ThTdggeparate pipelines are
sﬂgv!nﬁatng Lo (%c@&&ﬂflg{/@zgprhlpengﬁ @coﬁﬁmﬁld@ﬁ@fghlpoﬁhé A‘ﬁ)h%@ssﬁ)!PEC (SOHO PEC)

I nventl on, recelves document fromt :: ext

C‘é@ﬁﬁa Psé?ll}’ﬁgftgglﬁﬁl %ant Fpef‘h gf Frpses By mipute, %gxg e m parallel as shown in
Iﬁyh tdn-abiadre D0 P eAd Magened whadsusly ndaeGydeliveked ad @q:pmx;m g2 in the form of a

com regéﬁf B‘Sﬁﬁa}%r%é ]FEB%G lgl‘ﬁtileﬁ e~ Zr?xg%smg%@ %e tnjﬁ]a%g E%Hﬁ"eﬁ@§ atnﬁﬁxly software-

ge (st urther” pr ocessin e ex aq il
hotse MR Ay | d e thecPripls gige yorirglien AEf RrpRtYe g data Reing o mainly
thldek-bhay 8kterthr OM t he expansion step is conposited over
the dithered contone | ayer (step 716). Coded data nay
al so be rendered (step 718) to form an additi onal
Uy apceiving thredaty jandisdbutor {34 e dhe drdd figm EnPTPRYF AL gyesentation into 2
Ha¥vade REdcifit Se &&h&f‘ﬁﬂd%nkﬂesltﬁwﬂﬁld@a 8s ket fohle BB Mmady e device whilst
%gq%ﬂﬁ?%%nggiugﬁtg%ggqu%%n%% R, 42 dgtn q:rarll nfs%lﬁ ! ?odthlgs%)sldg%% sar'lgx distributor 730
distyitnienthh emgerfddataip armppnqgia(esmscpf a vbz@)lty Pfpincknes 737aribe I?}Rﬂh%f’ﬁ are identical

t@ £CﬁG&§'n§1ﬁtln esgeﬁc% p%td@ d&§1§[9§s'51§:¥ eliidy abhdadk E&lp@ﬁtﬁigﬂiﬁﬁﬁoni € generate a set
printed is divided into a highresol ution bi-Ilevel

%aqleafﬂ?é‘?“tﬂuﬁr text and line art and a
medi um resol uti on contone col or inage |ayer for inmges

garch Eg%ﬁﬁg Zﬁ%dgsoel ey 73% 're@ﬁ%é e dae0 | OboBdnd &&ﬁnp?e@s@r PR decompresses

the addition of a nmedi umt ohi c 4
P St Py A TSthERTEF PO PTG (pkpver. Comtone an
A sdaieRG4@ék 744 dchle hoH@bmplated céntdoe mdfntasinplaues repecgfeely to take into account
| chitecture
Ihe Sﬁzéarc’g}h?}é“gg& %g(ivé’h%%ﬁ% o%é 19{0 ngnn %rdby representing them
| n abstract "inmage" and "texture" layers which can
T&fs&iledtcéht&xie bfaﬁs@ arle %@ githddd 6y dtherérl7ad. 16 odedrmiaitarhasiddigpersed-dot dither is

&é E%l g adl clu t 9 l @Mg&%lpa?ﬁ)ﬁ% ainm@wrs%ghotf(&l h‘é?ﬂﬂ@l Oy -modulated)

ﬂ;@lﬁ:q;mj@(ugﬁ[s d;;gu smyal érewcga@ fi-esilopge| detgil) afmogte thy limits ofj tp@éiot lﬁglutxon while
Mtagé%§§y f@ﬁg&mmé RfvePEphitl FPenBie L Qi@ GIUEoRT GBIE S/hen spatially integrated by

e
pﬁdus: @bt tiedaac®sd thy Gmage.e s ewbinitsasize dypicelly excqsfpbe gnimum size required to
gugf?({rt! a §1lt191ﬁarrn %ﬁl%l‘ &ftlﬁt%}y 18R %Y 101 6txr8%1t§ REEY5 Qﬁi&n&@ﬁevels)
expl i Fig. 4 sets out the print data processing
by the prl nt engi ne controller 766. Three separate
Wheithéréeteilanay fe SOympasited 8@ derohposbatl7de brayét-by-got ibass to provide dot data
CRGUDS . %&%O‘rﬁ?ﬁmé BFbia Gl 8 doed BSOREA ba0e SecHOREGas, which in tum

S s are usually con gured for print
speeds of 30 pages per mnute. Using the three in
parall el as shown in Fig 4 can achieve 90 ppm As
menti oned previously, data is delivered to the printer
un|t 2 |n the form of a conpressed rrultl-layer page

S - o "
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har dwar e- based system Upon receiving the data, a
di stributor 730 converts the data froma proprietary

WO e@resEns ati on into a hardware-specific repr eBEenAER106/00972
and ensures that the data is sent to the correct
har dwar e devi ce whilst observilAg any constraints or
disgiyubs terdetisthormree nepzle pevr B9, voreh ffumisenseinl étiecisged from the correct
ndDRs H2st hd RUER i RQ nfdhet &m&%ese debBbRAGMEE B 18181iBhS @scription.
an appropriate one of a plurality of pipelines 732.
The pipelines are identical to each other, and in
fesslbbecgprpdaed) thkecochpomntp eradeyrdwithissthaprinhepgiaen ebntfelier 766 to process the image
f%g)ﬁt Ht%o 2 'dgﬂeﬁlggréag{;' E;&)h %%na an:r Q%ﬁﬁ:‘h @Lt? is %re&ﬁted QII thﬁ%rrégrdIdQ%é} be possible for

tputs i ncl ug/es a buffer

thegyring @giag PPyt 198 tfb“éﬁpgy aﬁéﬂtﬂaﬂtsgﬂ}’@recfé Br3ouatE Gpruppagyts to perform more
pileesinpwiRaERS prinfee uil thus rﬁlﬁﬁﬁg)th@reﬁﬂnmm thadvehpatensmgdm 702. Alternatively,

t%opn?l MBlofe %(%Eroﬁje? 9@({'856?? %?pi@%g\geqa agl%r ﬂa%cﬁ%l;e) colnﬂé{lgﬂts 1o perform less

mask se 42 sca
RREBSHAD fb& shiRscHnt 81 ompHEr e H24n @&C?Sé%elme\ﬁélaymgh%deme before
aidBitihd thella@ G B fHntet B 251 ze of the medi um onto which
the page is to be printed. The scal ed contone pl anes
are then dithered by ditherer 744. In one form a
Fig. b plezidesie blogk repyesersasign efshe cginpdnents feepssaaydeiperfofs) thggboyp mentioned tasks. In

thib Mfah ShRH -k tard e p aﬁlssl el Q@eﬂ%@ﬁh Ala&ehhl OFicBSme @fice Printer Engine

&’@?g@?ﬁg@d %F a]%wg, 6 gt)]i@ggl“c%? Cé/ caﬁSésgs orf ? Ehstlnlt sdbsysterrﬁg ga Central Processing Unit

((BY)sibsystead ThbstDynanit Redb Abdess Memoty(BR YD subeystoth (iT3 apfa Print Engine
pRiiheSpsd) Bks@needsl y reproduci ng | ower spati al

frequencies to their full color depth, when spatially
integrated by the eye. A stochastic dlther matrix is

Tha CRY wibkyptenl 631 igeiatds 4 PTH#E 51ttt @hiroledny cdnfigees@fl aspects of the other subsystems.
IPEJO\%&JS'gQMP L@psrpy& i ARG smﬁl%ﬁaﬁ%sammkn{slok% 6 Q8fe 1. Tt also

W? , Its slze E) exceeds 1
RRFRlsi CgvrsggedrCQaﬁpql@aoq [} @ﬁ ﬁb‘e? degnlﬁfgrlie O&JI gPe ﬁg%%l:fsystem 771 also
Dfitaihi S| depiphleald @b aid(tke QPU 765, %uchCas xGeBerli FugpofeOlinpi Smiput (GPIO, which

t I . .
&c@ur?gsnr%é)t% c&lﬁ?o:,{?e dlte{rlg%oq{rgﬂlgreﬁsg(}gﬂga neS l\/ﬁ J@r &Eégﬁr& timers. The Serial

@asnu@cqt@nsﬁ?rl@»k|(%féB)@eﬂhed?g’E’e§u@vﬁtqnam‘édeﬁ eﬁﬂlﬁmeﬁ SRy infepfacs to the host as
Willladan 16ted RPM@meberEbe (18]) @dtr SUPEC et (novdhawmgl dri ve

el ectronics 748, which in turndistributes the data to

the correct nozzle actuators 750, which in turn cause

ThaPRAYL dybsyesre ét2edocpts eprvesth Bom die (CBE L Serig Spmagniqagions Flock (REB) and blocks

Fid CPEH dubBstdnl) Bhe RNV bub¥Yiie V7 Mahd in BEi6lRS e IDRRAA inkerface Unit (DIU),

more detai.l later in.the. esc
s Al Pty e B TR SRS e Aeop &5 i DR, The DIU
gty dassd ot qoofigued paGeetdrs tqnllow esffci¢nhaccésprindR AN for all requestors. The DIU
4o nfatd (G %%QOIQ{I)&%CL ¥r thHISH0ANT BRh BBRARE 76, nOm¥R bOfAnid @l Befresh rates.
IS presented his regard it may be p035|ble for
the print engine controller 766 to enpl oy additi onal
Hﬁﬂ’hﬂﬂhgnesmpbhﬁrr (PER)rschapstedn 170 Agenenngredsal fpegs fiomMRAM @d renders them to

ﬁQ/&%‘gé Ifcgq Weﬁ Fﬁ@ hﬂ%stﬁgd BI: g fmﬂiﬂ%h& mt%rfeIcQ Eﬁ-ﬂf ﬁgtLéGﬁﬂQnJaQ§ directly with
e

I ance mput er syst em 7/ ternat] vel

t@wn&ﬁadn {The ﬁrg'i 16 el o8t ?XQ?HSIV’GB‘P%?/IS&?&%S‘?H? R Unit (CDU), Lossess
quéxkuwcaiea@nnbp ﬁndhﬁl[eebhﬁ([lﬁed; THEN&RE G E). OTHe €D Dd¢xmankiehs JPEG-compressed

ogtglg:e 'hg Cﬁ\)ﬁ}'ﬁ) la grls ythe%ﬂ@cﬁ@nd%&? co g;;@slé& glble‘%yﬁ};eg {Elp?c% K), and the TE

etnmpﬁsam Netpaggtagsfer leratraldﬁ@gt(tbimcaﬁr jndR ex 54 i) fn the evpt gat thp printer unit 2 has
oo\ &iﬁﬁnlﬂesﬁkd@@ﬂé cfcﬁspfeﬁﬁaﬁééﬁ abduRbhtObr 4 Mllé‘(ﬂﬁﬂ@tﬁﬁdﬁ &F the Netpage system).

ecess tQ er armt ove nt|
fieua o sl foee 1t AR 18 T e RRE 505 g St 0 it 5w
atihe dhelIFQ Hma(TBh’hI The CF ¥ pieS FHberQlrd implsmptgdrin BRAMNgi ne

Chip (SoPEC) 766. As shown, a SoPEC device consists of

3 distinct subsystens: a Central Processing Unit (CPU)
subsystem 771, a Dynam ¢ Random Access Menory ( DRAM
subsystem 772 and a Print Engi ne Pipeline (PEP)

subsystem 773. The CPU subsystem 771 includes a CPU

775 that controls and configures all aspects of the

ey
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It provides general support for interfacing and
synchroni zing all elenents of the print engine 1. It

W@bk®a/0¢ns rol s the | ow speed commruni cati on to E¥I/AlRS/000972

(described bel ow). The CPU subsystem 771 al so contains

vari ous peripherals to aid thel3dCPU 775, such as

rerveqond stiRg Fmﬁalﬁm Gpm@alltqa Wit (@DO}VMMI@&S he cdntotle Buyer and composites
PORAOH tads QR thbi Yovel@Pbot lathd: 8%k 1P} bR (ra,

LS§ Mast er aﬁdwaeﬁgfg% t1mers. $ eé?%g?n%kr

Communi cations Block (SCB) on the CPU subsystem
HroyiedefSompdsitihg opsipre exh be/Bigilendented) H@peidag @pdnOhd phigthéyd Siith &Bich the SoPEC
Wb is 82020 b agmépﬁﬁcﬁjéema@dfakap%b&h 2bah o0, B %% £t channels may

devi ces &got sh

beargisend o2 tp prphopth F OCF’BmplﬁetPff lawthaﬁimrw @MY s wsll wShed into the CMY
¢hSCB} amiid 1bﬂoﬁ¢k81tdﬂnat1mm arlyREcoRdRagS Was yeSiraiRY in K& IDRAM not available (or

éHQ%X bl 2 and in partlcular the DRAM I nterface
Uni t %%ﬁ%% )arbltrates t he various requests and

determ nes whi ch request should win access to the
IFRANirdl figge D bbaa NobAld @Jn@‘énsb@ﬁ@l(l@ BorspeidhibOfdF &d nozzles in tlllel printhead by

I t access to DRAM for a
B REELEE o bR BT PR RE Pt ac | on
speci fics of the DRAM such as page size, nunber of
TR Rdstltaai il 1k @ fsrc8mbel GRLBS (typih8y EivRL mERES) rﬂseou&érgﬁénli Ritten tR/Ia set of line

d
b PO B SRRl BB or o e ven it

line destined for a printhead interface (PH) that

mmw déaaa?asls dhdeg Gécic YroM”DtR!Al\/f Iaﬁi Igfskcmb %%gnthe:m %gegage%a a dot FIFO. The

%£€%§ age ansi_on ﬁéB Ine Ist
é'lpce%fiﬁta 1‘(3 me @ggﬂ@gé) af @Q/ pstepsloghiate (I(C'll_kBm}}nle the PrintHead
Tatedace (HEY removes)dritr f&ah thd BFORNE eelddrit 1o Te)printhdae aGlote X PAMESs the system
ddedPEG conpressed contone (typically CWK) |ayers,

the LBD expands the conpressed bi-Ilevel |ayer

(typically K), and the TE encodes any Netpage tags for

Ih &t ereferreﬂﬂmf tha @R(ANMS)B SKIbytas irt dize) JRwBich MgothMoyted die atvﬁlﬁble for compressed
Pgéleesrture %e & o&?r eer1s rlé%lwgd % t\lglg % mor a gta Spbey o}? l?ands stored in

see t rence ocunents
TERRTYarstd topd offthe wee iNesegsemsd bny@tPéiR)subssrstpel b?a tigrprintingoamew band can be

doReodded. The Swa@R thay b8 fof Bt clfentPielofhSnextage. Cont one FI FO
unit (CFU), the Spot FIFO Unit (SFU), and the Tag FI FO

Unit (TFU). The CFU and SFU buffers are inplenented in
Usira\berfling itdepassitle totbagje piinging i paghiadlire dreorfiderpasiptessed hdab is downloaded,
bt dednust b lakdd tSldnkiREhs alhg aﬁz@ﬂtapﬂgolé ﬁyﬂvrﬂ)tu%qpa ﬁﬂmﬂgérg—lﬁlsinay oceur.

position tags and the bi-Ilevel spot layer over the

resulting bi-level dithered | ayer. A nunber of
Teoepreddet URE 10 plvieriscepta ponipessicdpge Haning dontdisofmaiide ort (@ ost PC, and
fﬁch@ate@ rtﬁe%ﬁ%ﬁ’sféﬂté chMeC]BRAIQQOrsg Eﬁﬁeld&\f’ge %exéd?é 19%1%&11 ﬁ%)pgc systems as
d geagnels of bi-level data are produced from

??ﬂﬁg At hough not all channels may be present on the

printhead. For exanple, the printhead my be CW only,

I\)Mltlpnt %PEQ' Stﬁﬁges cm Be LQE i Cfnﬁmnym%oém%ntsd arllciQ catngzgx%?rw (il{ff?r?nt functions

Al ternatively, ny encode
dpnRerdingiippry they afm%\% FrieeRiatiopy Fﬁfcﬂxarmesm wgle p@pmg@:ﬁp detigp can be used

silply fohits GhszIrc’hglR.ANa v%adnoh\lkéxz S&P@CQ@W&EE\:&Q&SQS t}femus decompressxon and

fc%g%}%%gﬁn%{&é desc ng? ! 8‘{6 qh & anrg Tse%dcg 181% q]alécp ggr er- th ‘ghmh can happen in
the gyeat thay Fhe @UWPI icpIgmenoIsPrintipg @ prze erttcmhltthekﬂata [fer W@t pabe being received and the

S FHa @l&ta dabreRtval ib WQ' Kddidg¥in M&Pé(ﬂfe{}x@é‘ 1?1?1)5 nﬁeﬁlory buffea—mg capabilities

witte l'ine buffers

Bt 5 st g8l i RS P ffngoe i Serrashlivg of o ddiionl hi
m@@ﬂﬂéhta is | oaded back from DRAM and passed to the
printhead interface via a dot FIFO The dot FIFO

accepts data froma Line Loader Unit (LLU) at the
systemclock rate (pclk), while the PrintHead

Interface (PH') renoves data fromthe FIFO and sends

it to the printhead at a rate of 2/3 tines the system

clock rate.
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In the preferred form the DRAMis 2.5Moytes in size,
of which about 2Moytes are avail able for conpressed

W@age/0$t763 e data. A conpressed page i S recei VeRCT/AURONG/000972

or nore bands, with a nunber of bands stored in
menmory. As a band of the page l4s consumed by the PEP
Endb¥ofEE eyt z8n haye seperilmalinmpssuanerd QA bdemidesaiadigneto cooperate with each other

g o ic f0 e u s i nozzles will no
400948y IS 80 R TBY i LSy by G i v

or. the next page. it
hﬁ‘eda'i“?%e‘bp ipﬁl@g’a&nﬂé’&e‘l"&]@? Sf éﬂetsg%”aéeowp?né%%%ﬁf?e@% @gchanics are not
domgped.i s downl oaded, but care nust be taken to ensure
that data is always available for printing or a buffer
under-run may occur. The enbedded USB 1.1 device

reechpaiptieSeRR willdge aa averiaied arives vkt QF, wohsterrd infdrmesion relating to
the!'minht)&ﬁt dRbuta I’%dchfa&ﬁﬂakftnhﬁtpﬁﬁt sbhre. d‘g&caiatﬁ&g@ Rk By k1S contain a QA chip,

, : r.t ot her device in

i ol O oL AR oD ST B s contiennd o st

FPECTERVI tsn EHPRYY) thgatare prindieadesporificiinfermetivh oethredradnozzle mapping
andptin€heddl cpeidiepistivs. dTfeframeant mbpNGlch:a08a éﬁgﬁﬁ,@l&ﬂﬂ stdROR it B® information

rij [ enent at.i on. . exa e, .1n cases .
AL R o LA el TR e, SRS s
°BRRkpnaliihloddeandiivo plogem SpleEONd QA Ghép thdt tindelytacts 4shaerial EEPROM. Finally,
fNATPIUQK fhe SEFERIHNi QS s Qb RRGA QLIRS b NS
descri bed above. This gcaﬁ2 reé)@é’tats{}%’a%hl@a%%hggof buf f er
under-run, which can happen in the event that the
Usndllpt @l Q4 oohipe e éhe spatdnn e npdjysivalbyaigentipdli with ity &bk | codithis of flash memory
EhRteatiatify onk Bah 1RA@E:. bei ng received and the rest of the
data is not received in time. Adding an extra SoPEC
device for its nmenory buffering capabilities doubles
Bafhe S@O udeico hasdiastoal 35N syisted ehinsed @hdd whd edn@thnic@v &¥ithi QA NIeR&s for system

: 0, Iljlie hiional chip are .
ool 3Eortnf o GERAN "3 Do bl OFOL WONBY o Hefbol Br bus and e
Potion e & SleryAy Ui Witk e prspriign thet Reigisp@A andeinky A Hewiers Ishould be on
seadae LSS busenisure the quality of the printer nechanics,
the quality of the ink supply so the printhead nozzl es
wi || not be damaged during prints, and the quality of
Iy ¥re thedpeicphRA commuieniss &ith i frkiQaid sletanminerrewtiningiivs Toe esply from the ink
QOfs AlBERigRE. wiiDfefdnby o BAGIRTAAL TAY vREkEn Woh! BN Rer QA is itself

S i ated. pri.nter, unjt .which. stores . |
a}%ph BoRaby Br Brelioary e‘%ﬂ“’f*ﬁ°&%ﬁ‘ﬂ%€lé?ﬂt?ﬁw aufpRticptgp fegd to the reply from
thedki4as maxi mum print speed. The cartridge unit may
al so contain a QA chip, which stores cartridge

ﬂ'agf or nga%i'on stgc%s .the anount of ink remaining, and
FRYPAEPS G BE™ (Bh{Ay BRRS oS 128 theptipated oy WaYORA figitef etgngivyest yIngthe preferred
cpbpd ERRREMAG-$HA | sithonteatiopris thBadats paCRSA & vsedf oF pragrird Bode, although

oBbGheAS H@atk ROZALSE. MBPPI Ng and pri nt head _
characteristics. The refill unit may al so contain a QA

chip, which stores refill ink information such as the
Ab yrijdlehk eypraiated alie SoPBC ddtice Metekoile BentraleBid B¥erafopdritién P tRS BB engine 1 and
LRk Sk A d i PEC devi .C ,
Poptiona t"aydaﬁg’g)ég;gﬁ%t%:kg%s ‘%lrl%?s 5%%_31813%&“? r %n%g%m%&e Wefon of the

al gopngapis pEhe pring eoging § tofacdigatd naint rR@ipR@Mling=i nal |y, t he
CPU in the SoPEC device runs a logical QA chip (Le., a

r ' | | al | chips in the system
Pgl%ﬁ%{ﬁf/:gf{ %’%“'@M%QMWW% Weontents of
flash nenory differentiating one fromthe other. Each
ASEIB&EirﬂEMl&}Qle Iiiﬁﬁi: chi: 1L§§ pﬁMﬁJa@ mrlQUg%eﬁO ma&rinﬁla&adle 102 assembly. Also
SSQIIUNL cal e, .t hcca%« devi ¢es for é stem aut henti cati on
Aha Ciohk TUSS S B RBTiTers 14 ahare mtefled i testive dockipg Rauy | Qocfarmed by the
ciedihang eorigfhead cpteidedy LiBhe dukcbatiriigésrcanD OBply ICMVE ahd TR EfosiyditifgTinvisible coded

ddt§ ottNregkr i cted with the exception that printer QA and
i nk QA devices should be on separate LSS busses.
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In use, the logical QA comunicates with the ink QAto
determ ne remaining ink. The reply fromthe ink QA is

waedonentrstated with reference to the printer QACT/ADR006/000972

verification fromthe printer QA is itself
aut henticated by the logical @& thereby indirectly
addi ng an addi tional authentication level to the reply

fHe Qb Radlenlio2 @derndaddndy ﬁ@ﬁlﬁ:@@l ﬁl@ bMRE r&as‘n@ %t%]ecdéé&éﬁ c(gnﬁguration for the

entjcate si_gnat ur es
B LPaPRRh §6 ot h2os0 s o fin B FEbiorateei 10 fdusled nto
cfr@#e 1821t 4s nozatd irRBYprintheadd daderfoet bepprd gopumotasiese fal] thbygingbad cartridge 100
Qb BEkpIRE
appré%lé?ggﬁﬁ?%gHggg%%'%géﬁgkgﬁiﬁéq?gﬁgecontrols t he
overal | operation of the print engine 1 and perforns
BgsERiCrabLEdat a processi ng tasks as well as
synchroni sing and controlling the operation of the
i_ndivi dual conponents of the print engine 1 to
Higse {74 % dPeshpY i vAEOUFr@eRsctivamelf thh gradipRONTesEARd GARFRMDBENY's earlier US
Ak MERZ%DEEdASﬁEWbMQ{ R604] EVVeASenss 2 Which s ﬁ&cgporated herein by
kol Ll §9408% Lo Bl R0 0 L Sy e rovee
guges 8 ippfld shawy md@g@gs qf@lqtali lhbtmgaq’ the npistbrmhdeddve agsembly 126.
respective docking bays 106 forned by the cradle and
i dges can supply

%{%ﬁlec st’[?btlsr'd i nk calg

AR b8 PP PR PRUFGI B LGt s oy topponents witin the
FOMIPKGS T cpmrilalt the mediafiedpatORoni e pedinfaniary ltoythé B krbye Stheets of blank
Ihd'dlatal:keguﬂéd 31T glﬁtﬁstﬁdﬂgngw 1b Bhed ﬁ@mg %&lﬁgeﬁ%m{ hrgzlé &Hml 2 and the sprung

{geTgroductlép i cation e.

gl e &eles 1hae ﬁPﬁpﬁlﬁﬂéaaheém% ﬁoaaénom 138 formed on the guide
mqi\@g@lllo ad bjapeid dntd dmgagement] vizh thORbbeAsed BORZ of the dfivelrbIRr 124. The drive roller
1D) {sRtRg 8fné deschddnet z}gsglnglg)llzd og or otherw se fail,

the printhead cartridge 100 can be replaced to

mai ntain print quality, instead of replacing the

Thntnedigis fed ipast e prinfARIdNEIERoGRARY fntoFhedSp bethied tBe spike %H&WBZ and the output
d)é@cr ﬂoﬁ’éﬂ? P %cs ﬁ(g‘, (x)hé@%%i%? Ilre %j@?o Q;lhe P 1]1('6 W e%o Segr{[lél%g gl é%fband the output

i can ear | P on
drlrfqré%ﬁrg’r? lﬁéseéﬁﬁeby@e%@asfeedméewmbwtzs of which is
|ncorporated herein by reference. This cradle is

L @c!ngg tromcs %’op g;%??ar"cﬁg %%aJF’iI;%%Ptg(g glgl%%ﬁgesglﬁagquﬁ}ew) is provided on the

p resent 1 nve
prigiel qircwithoprd (R By 1 14d dhagutter fagd ofthie IR@B tlt4 lak the RetiEQtdeviger(ow shown) while the

ighed M& h@&@@ﬁf@'l&fo f’b!?@celm%o%ﬁﬂh B§§ §6n§ axg-%rx a§so§rc% and distributing it to
ports t he

tal.co en
RS S S tef °°Btmfsr&4é? o B3R E PR S e B G IC discussed in
ereeldi datafl badatv. pat h from the nedia feed tray to the out put

tray. Sheets of bl ank nedia are gui ded by the guide
Tgo%dgng %% o, the nip ween the input drive
BreErad lsaar‘it6°hf‘11f8 t‘%’F&n‘é“ PaPYeéimé POt thel‘%?@Eg FPw3ey EML in the vicinity

of ¢ privies 1180 peervertsIHp paratiodihiatly Hobyeirts @tersgPE®SriPEB. NouNt s

138 forned on the guide nolding 110 and bi ased into

g gagenent Wi th the rubberized surface of the drive
Thofapist refracion shafb 13y sptaply|mogsteditplow the it dsive Hipft il Hiefor engagement with
thyedingendneedtivel hssantb 26 e MhH tainkéhance AV aEBEHIA 116SmIul tdBeSdide of the cradle

i to the nip between the
cf%%ﬁgg%ﬁggg%%f%%%aﬁgygﬁe;%ﬁgg {erlve roller 118. The
spi ke wheel s 132 are supported in the spi ke whee

MearenQGeDRIVEIARGMEE¢ and the output drive roller 118 is

al so driven by the nedia feed drive assenbly 112. The

control electronics for operating the printhead

Fightl@ @déill shywan degpilittegnaintbemree driye aksdnehilyoMy sliogn prRigired @ @ndoM A maintenance

atiRendr 184 s r a 0
R AT A R
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i nner face has sockets 140 for receiving power and
print data froman external source and distributing it
wo ooovie17SbPEC, and a |ine of sprang PCB cont acPGI/AG2006/000972
for transmtting print data to the printhead IC
di scussed in greater detail bdbow. The heatshield 122
magor d44 Givbeeitle gear hdvkanBEB 50, Ivhich controly e flipadt Geqd fvbideb €1 pidar@ding from a front
e@% JM@%@M%&% fZ'@ el"h\é lﬂﬁ%e@ 'g&ay WQJeI ltSIP ﬁlt@%lésﬂgs ?f(th lan drive wheel

al so prevents user contact
3Pt ot sure SO pritieaeriite Udriberieich fiscradic 102, The fippe
geotvaita b5 lyis mourddoch moawmﬂpa 1621 taflattinglhé Bi@pes B@f whebl® rbdRlupwards and

BPEAEEDL TRt ) !

The mai nt eengﬂﬁéf{} d"h %%ve g{c,is} gg%p& %%}mr?ghlﬁ%t 2{;%{0 n%‘l'ﬁl e { fapel 530 of the
egintengpice g4t PO a8 Higgrainienangsrodys 5B mowntedon chpssin 9 1aeng@ge@ and disengaged
febenl thecpriahisad Bt (Yee Flodres MAL DENANCEDRI VE ASSEMBLY Fi gs. 10

and 11 show in detail the maintenance drive assenbly -

126 shown in Figures 8 and 9. A nmaintenance drive
PREYTHEADIGARTBIREE gear nmechani sm 150 are nmounted between a

pai r of side noldings 146 and 148 Thenot or 144 drives

i PO P BB P 2GS PO 1A e gyl compthontof e prin
oargride BN aniitte deherived inammedriil feld2 Glowbire, iifiallp (he msqgéant thigthead
cleiligd 100 GRNESHER: Whdid 02 wﬁpde Resthided FitY¥aERhce B39es0f2, 13 d 14

mai nt enance station 500 when the printhead carfri

100 is inserted in the cradle 102. The fli pper gear

Figh 8athoviBie firg stageLofi ingapking khe @ar{pidgediD@ ATHE hisepliis th By tabs 200 at the top of the
ngldng Jﬁg sﬁd@se[her Ja}tﬂc&@ toggeacrawm gﬁéroxylc%d \[Ivn%egalnﬂt? dg%Oba n[%e cartridge 100

Hence gear
I%f @Bﬁ@%ﬂé‘@f 183 ol %réu%ﬂ } 13% ?na@eww@mplsrg@w@f sh@pﬁ@ﬁﬂcrum 186 on the
sidabitbeadtyC At i adihtpie BEGtaASto ki@ thedaiidpe B00GEt-E1dklvRE abdft the fulcrum
1gﬁunted on chassis 507, is engaged and di sengaged from

the printhead 600 (see Figures 24 to 26). PRI NTHEAD
CARTRIDGE Fig. 17 shows a transverse section of the

AB shoRvh el 18 asthtioh dﬁ&e chid@ige éﬁﬁfcloGlbbﬁsehrD&@Jaﬁ%I is zﬁ‘g@iﬁ@ e SBJ a%phed by the

of the r|n artrid 0

kPRl B0y CPE. ThehcPmlp e LR i o prpgrce srond
“é@hﬁﬂ%%ﬁﬁ“@dkﬁPCE@%”%@@&WWE@ﬂmh@dQMEﬂhemn@¢ad#sm@®2fwe%ﬁmmw
190 & Eonﬁ@u&i@§ thbt! tﬁh%gruﬁ%]ctoﬂtacftselt@ b€ Q&%a&ﬁuﬁ'pglﬁt‘ of gc%nprels@on%@gre the cartridge

1 iy Bl S SR Bt L. SR G e St ol

ceromeseibn. t he casing 184 and slides the cartridge into
the cavity 182 provided in the printer cradle 106. The
cartridge 100 slides into the cavity 182 until the

Fleotfifaey e opriores W agaiyoast @0l premn compypssignpdigto its operative
pbsitlog.r ThsirBg comtactsd?2 Bavelde-fnpitdaa! st ghilyy hsythey Abmd ihto SbufitdntWith contact pads

(Jopgxo‘yr?) &h th§ 'ﬂ@{ IIC% %9 fn%ﬁkra?/f teﬁa{o& g«l.é\ge%%cshg'gr%thead cartmdlge and the printer

antl-c ockw se out t crum

crpdie is eyspriplivfre %mpﬁéce%ﬁeeha&ge BirridioOR ibiseed Fackpise ust the balance
pGift\shdwn ih Big, ag,éhtﬁélsihldhlﬂﬁ chtnage 1amsled ad- ctaMmtide ﬁltd ltsraﬁer:&m bY3@on. This

b@g%é@%elyﬂbgds gﬁ&: eég%sl Of rlfl 8perat1ve LFO(SZ*&)D 50 e me%la I;.';gep %p&rture 202 is
dirgsBy i fiant oftignin 9923 qf éﬂa@w@eél@ fepdvellqny. iLiketiea dme e@@)a exﬁheerture 204 direotly

faﬁéﬂtﬁé&»dtpﬁtu&ﬁa& FollSiUIN § aiQpid Wﬂehﬁlﬁmﬂipﬂeﬁé th Béded pathC ARG tY Uffrﬁgge casing
a nta ar

15 BE kS Rl MR SaPe 138 b ey greprdRed ik carvidge
decsingbayelld6nt o its operatlve p05|t|on. Fig. 13 shows the
cartridge at this point of maxi mum conpression. Fig.

artridge 100 rotated past this point of
T G BB GHLETY FEBH (' SopB Rt PULOPBLPEITtH o i
cortvepostirapagoftiefleaPCB 1924t e veciiet oamppresse dCdadpregitglalf tha Sprung
c&n@@% 1&%mﬁllthﬂ%tgly%ﬁuﬂéggigﬁlﬁé%ttf&c&@% quN) Q@% casing 184 and the fulcrum 186
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(not shown) on the flex PCB 192. In this way, the

interacti on between the printhead cartridge and the
weeooner’sEradl e is essentially that of an overPENAD2006/000972

mechani sm The cartridge 100 is biased cl ockw se until

t he bal ance point shown in Fid7 13, after which the

aain pifdctigst clgss aversietizives the uest owkenta nieghaical ddgantge rlpdan beseen from

Iﬂé&shtté that E'Q he%ergfnﬁﬁoﬁﬁg fﬁ[cﬁlnywb QJ tgesgrfb l?a%s ﬂfO'feﬂEﬁ@éﬂg the lever arm from the
cartrlg In th f%ggcﬁtlv }p@ﬁltlon so that the
ﬁ?ué‘tedﬁ‘ﬁgls‘lrffee" BSFPCl1y in front of the

nip 198 of the input nedia feed rollers. Likew se, the

ﬂﬁ]ﬁi Mi@” w04 directly faces the output feed

ro Hg?ﬁl %ﬁ%%ﬁﬂ%e wheel s 132 to conpl ete the paper

path. Al so the cartridge casing 184 and the docki ng

bay nmguiksngtold @nommﬂrﬁiiﬂtbé peifthdadl eintemn@rsauondO0 foRmaintaining the printhead
%)ﬁru[a%%ig | %le%h&?tg % u?llﬁ%uge% rl& fo &9 Of CPU ﬁgad ggmgg%ge s!aggn 500 forms an

ness O e a C
el et of e ppinthesd eaeet! ARtnd st DI EE avajigh @Hingpge operations

dith& nﬁ&fv\re&ﬁlﬂﬁﬂ%l sB@ts RPethed the bfi@er fid i@X FRIEBrndoDe? thénbiftedian@ station is replaced
ntact C? essure. Conpressing all the sprung

sSpe

cl%ﬁ&aglim%caf% Rl Fhneousl y requires significant force

(up tBepoohpd beittetahe setmiSAgcorgdseanmaintirande plier Wirhayg ap dastically
deforBitfeesohtadd sifrkabed02 G fafng e@éé@efmeﬁthﬁtth agmu %scubmﬁcetmesft@ prmthead 600.

ubst anti al hanlcal dvant e se
g S0 Aot oy ST OB FR QPR CPF D sl
stepl shirfe wigich fornisatygre Q001 fha rollex Tywivdldy, thir ehell 6865 cogaprised piilicone rubber,
Mﬂ&gﬁ H Iwﬁfﬂé 'a%pﬂé?:lagea ShalCddley ﬁgtlcgl#r E‘orxﬁéﬂief Jf‘?e@lh&ft m&tg}ﬁlsl-sqal as iolyurethane,
assenf PRI NTHEAD NAI mIE:INANCE STATI ON Fi gures
F@P‘??F P ﬁfé(tr%f?‘} njay; alsgheiused priase AP 8nance st ati on
500 f Rdfertir tnFigures 165 gp 20hibe paintertaire adleSD0 isirevipaeallypeveble between a first
g'aﬂgﬂ (gﬂo% in F%?lre§ Iﬂ?éll\ﬁ Zbggn 5%181[‘1%1@ 8f tﬂ'JcoLtht glgfacetS'afm aniﬂgm&ged with the

I nt enance St orns_an I nte E
Bk riprtipreac 6%?&% sacgéd PR P & Higesr |61 ra%d B wa%h th comactsaco i

@iveagabdilion theQfik djRiidHLIRD.AME RaiOPRLRIGIRNSD] ihlishetally dSbextenswe with the ink

gec&%"l}ﬁfgce 6611r riH trﬁgzless Iglcergs% ﬁle W%olmg Qh c%flgh% ﬁgéelﬂ[&hg) 1!h§ad e mamtamed for

ernnre enance S ace
Bhe print cartridge is replaced. The print head
mal Nt SR e oridcAdut 8 5@Q9daﬁmm‘y biS&ffer furB® of the RARGRIEeQbile£501, it is

gag%allp g‘}/r{’eg gvét? Feﬁ%ctgc?] & lﬁ]'g% F feo -4 % le?prl]{m%cg Enggt eaﬁler [?@%%)hcatlon No.
610246,6%9 fHlddOcpbéril.120eidthe @@tent?h@ffm@usrhe@mamwom@ﬂ bsepfe@m) a curved
SRR rsﬁrﬁ@ess o8 Bro@h@ %Fo&g{éﬁlvk ¥ng§’g§fn@rft %ﬁ) bl p ﬁ&lseﬁggenﬁﬁ%ﬁﬁ’e ink ejection

bout a ri st al nl ess_ st eel a
Bt s il eGP of R RTRRS o 0l EHEB R rspet o tho
genpr faeeThisgfpe of dnpapement witththeink ejectiorhface@hl allowwihé inaifgenance roller 501 to
aen rﬂ@&l’e@ﬁl@ goxfl ﬁ%m%ﬁlﬁdoo gllldqé}léd&élbloxkeg ﬁ(@z@l@ﬁﬁ me Ernﬁﬂead Moreover, during

resilient materia Po yur et

1edpriodh e pyntaciauiiics Es‘?zéhsefl?cs aagipst e 4k 8‘ﬁ°(“f”} fafrsfg?l Rfesgtipsghe ingress of
pesiidiatednd {naﬂﬁizmé evaparadticsfevateRdneink lonigp nozzlek (agpti¢nemenbh gdnerally known in
%Qartis'& I ntenance roller 501 is reciprocally

noveab betvveen a first positi ongf(eshovvn in Figures 15

and 26)detfuhd fiplaaniopefthe oefrattnﬁ erineipio afche degpipgipante@pe pefion is provided in
618 3driien gfs YapRRgRE &d. i2u4)680 Higd 06lsbet | B 2005 Fovieae,a bB kxplantibn will be

Bvﬁwge%g%rﬁ fopg\e saé(e gfrclzla.g%t}p es IZPA anélgﬁ;, sqm\]v?d C?gaZl 1 ma%n% gz)nce rlgller 501,

e contact s ce 1S
tploding cors SPhang shelf pE3, and ibertigdspriast qugﬂa.qe é92 bBipg pxiogresswely brought into contact

&mbés ﬁra&JeeabA HoeGOLHRDShM mot flg&r@ﬁd sﬁdﬁ;vs%h a@tdd@ma‘vme peel zone 604 in
at. nozzl es across ﬂﬁ Dg etF eCL 01, Figure 21C

ﬁ ¥V PR i RRAE R 087 SR IR §P 1"5‘818* 3 é°e ¥ Figure

sﬁows io dettikthe beBayioluaf @k $0Pasitle sek&fd 198 d cogtacted Wuiblti eqzzls onrefiing €03 on the

Bxfintt RemiBéNh £ Q&QI@ obeink 603 naek cordidet Wit tﬁ%ﬂﬁc@hdrﬁ(ce@i@f %8 dvances
with respect to the ink ejection face 601

expl ained in our earller US Application No. 11/246 689
filed Cctober 11, 2005 (the contents of which is

herei n incorporated by reference), a curved
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contact surface 502 provides progressive engagenent
wi th and peeling di sengagenent fromthe ink ejection

wo awe/06033 Wi th sinple |inear novenment of the PCT/AU2006/000972
mai nt enance roller 501 perpendicularly with respect to
the ink ejection face. This t of engagenent wth
qopnes theyeintipad 699 Hawevere doce o adxinpiBgeonteq angtedi af gl 02 on the contact surface
s00kd raﬁt1v51§) hork- ettt @B but b(b°p @@ @t hasiglefor mm:ddaey PviendnfaBct o) surface.

r}ge ass \gnl %F%Hb&l?)c glie r%rlnagés on%gnﬂ%Je n? € &);ilg in the n%26 603, and

eover u erio e con sur ace
thsp@eatweﬁ&‘l a@mcms terqsiyide Rle@pre@ter lvﬂlatvaldérys 01,
prev emtptlgaas 10&nk Y, BS fﬁav&ge pparst is Ghbhva e laririenarrce kdMbZ30 N peeled away
1 ONn er ro nozzl es
R RE e B VB it sl s D8 ROZ A Sk 50 ety o
gt the inledecixpha (8l IrxitigumfZZBrtee wopest atferg0pis prlsd praydropfthe ink ejection
tattﬁso@ | GPRd a/zmlsm I%Qaagaos@% ra@@ Flgre PIOMb§kndehi@iliew of the peel zone

earlier U |cat| 11/ 246,689 fil ed
QO as %t?etactr@&%\ﬁar 1sp °8rar”er fromihy nerls PeineOF o %tepm&ead 600. Ink 602 in

e ovild eeinihed08 mbikes cdnhet vsakle coftactdueface 602.as Fregedesosro® i iskrfection face
%—I Oéiv sin@e efjrgore Oé cohla ()Ftﬁealﬁlgﬁm 9 th. Qﬂfaég& is relattvely wettmg (about
|nc core a cont act

OFfi %Wﬁe?gt%erdtﬁe Wt O’errogfrgﬁtmt wﬁ%e c¥ntighce, as shown in

F\igttrh; ztzh @nd MK the p@c;toh@mﬁraeam@mosorﬁe inkb gecpitr Mdelserid weD@rrying with it a
I

5" n}gﬁl Slﬁlrgéeogf%gg ﬁg\% ¢ n %Q %eqs 6()’3' o Hor? Fh ik ng Slﬁn HO191. %% has the effect

act sur
efatetfrna [blogkefl pozelesrie ae pringiepd-£0p prd CIGPmnge?lel?Prké An thaelé ejgion face 601.

Eptgﬁillhﬁleaﬂtﬁé Ififf&h\ﬁncb R ad@etvad Wheh he c&l&&&hﬁa@éﬂoz f sublstalriafPahifasn and free

}rhe S i crosc%) cscra2t e§ ru& rgt%gsew VYL an P]o"_;rlengeﬁlg/ﬁargo Pnﬁaglq%a% t?e(s)g’f ink.

héea
rrak esF %ﬂ@%@twmqmﬁutqn@ce oHeraeL afisy jhe fipelpary egh%psntrwt surface 502 is peeled

ALY 20/ AR &k R8Rn (L6 rThB LR ku@R0502 IHAWBNEREA a Behd§F@nkA02 along its length
gﬁ? f@l nLEt Ig[:ont act %ng %Q?f the ink 602 on the

UERAE Pl of foniad vesh 5o Pinthea %05 vel y non-wetting (about

90), Fihe therfdcedamg, ahd tefeiripg egainmow todiighenn £y/to 20 itwell appretiated tha in the

ﬁﬂlﬂfeﬁqﬁalﬁéﬂﬁrfc@&ﬁon mnﬁgaonécct sﬁﬁ&%2 btﬂhe': thoHtnShcdrbier SI)h\gill collect ink after
ink 602 remains on th ej.ection face 601 or in the

fitspgeansgipm theipk TJ?’?Eorbfécélémz Forﬁéca%Ensé’a{\}%t‘f?e‘feﬁt@ategéql%%lgn@tﬁ%nal region
txedieg @i itte Ronkaaicserfics S02einati eadibnapilications ISSRi1 Q466794 dRéket No.
ﬁ@ﬁo@@% user 1f2§ ﬁ%?ﬁocgét%eﬁﬁ)o;uﬁjﬁ H%‘éﬁ 1 f@ 6t6'§§ﬁ>ocket o. FNDO15US),

mail nt efance r ol
EPREL2Gh 7 Fo{Peckggdp. FNRAL TS IF N lé/§4%ﬂéﬂ?9°r%N¢ QP EUSH all filed October
t 1h eoos Ot dadetibed urrfoaseﬁeam’& rblﬁov&g alkifioglaYongingdngedse\wbilibn dfla @exible pad. In

Frf:se telr(l:vtgtlglgg ttfe%gn ac ace k& 1E lgaggd ﬁo%a%h%t&plgaﬁtgr%c% %l]f:r 501 so that ink is

rom
6@1"6‘1 thefromby qyetéq rewﬁéys@m afieg dipeagpegnenicy 618 sontaﬁfémrfaae @om the ink
Eec@btr BoedB LSO odmemgRvh rnelxiigureh f:‘SNo Qrt te R RO sTeRBR 0@ kes a

%%%\%SF %tee?t?aglt ercréllegg)r f A% eetdgw(l) Ighre Imra] ﬁnanc r %W?(M‘ Lég%r%?hl?ent cleaning pad 506
inheltawbwﬂithe@p&éqnmﬂgr 603 nmakes contact with the contact
sur f aﬁes éQaus@%otstbterraqrfedﬁasfaantaSﬁs tohe ausrﬂranam@te ptasbe to be in

wever, Silnce (A cont act a
Pk e B s B % GRS °r%latecp within the sope
$falmousent Byentidnhidovemds, thawst e nvel zdngferagrnion fas@OBralrdwintages. Firstly,
Ingtglgﬁavg Bglﬁ&rettﬂfétsﬁfawg eenﬁlgﬂéc%ﬁﬁ)leé 'ttﬁrfséprlﬁ' n‘f?chgposrtE'@ BE fie mBrtenance roller

hown i n ures Zone

?‘Etorfeétteruﬁt@fea@tl% 3% Berendinbe @Fte‘éﬁts&ﬁr"tl%fé@ efélte ? @rerté'tcontacted cleaning
pad) doyd rﬁ%eﬂ\ﬂrfitd‘mghtmaloﬁkl eypde€dn thf silictrle nbB& swiface/i02 b thamdidiance roller. The

PRS0 TI APRHB D08 By oe
fsevinPRERd the gotoRlfd dETiRE PryningiRechiniBARPTEFIV TSI lifatiae of the soft silicone
RbRE 5030 thk ae@te@de rollet Bl ’IB;&H)theﬁ@ﬁH 1l RAKEQHIER BISrdviles support for the
achi eved when the contact surface 502 is substantially
uniformand free fromany m croscopi ¢ scratches or

i ndent ati ons, which can potentially harbour small

quantities of ink. Figure 23 shows the mai ntenance

roIIer 501 after the flnal part of the contact surface

Y. o o o - T Y ~ A
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From the foregoing, and referring again now to Fi gures

15 to 20, it will appreciated that in the printhead
woradoinertance station 500, the contact surface BORAUGR006/000972

t he mai ntenance roller 501 will collect ink after

di sengagenent fromthe ink, e 8t| on face 601

nﬂp&n@tgf {oyer 5p}and minimpizgs @y hoHHE: ésteé]‘&mplhztl@p(gtant ‘for pagewidth printheads and

theiregirdspoadingpagsvedh MRinenehe@rEiioag al ong t he cont act

rf n
1 By B OB oyt 5
femescet S0qgre At mpoeiony moysatinchassis S5 ThrhaspirRii srpovpghlo perpendicularly
wiNPQ AR S he iddSRNiod 1t26bB, sdchGhat ROedaatt sivtice FORIDNLE kiiphged kidANengaged

%olltg?glbegecgon(t% wktghmeB dn%/al\llon]dZsyl%}ed ab%lvelz P{lgmlgeeg%r%(%:n}egt%?&seﬁgagement the

escri
rﬁ&irmwe r@ﬁépt in efptivadry willyespprd FOtthf‘c?haSeif 50& Hqweyar.(gfter dﬁ%agemﬁl‘f from the
c@JnQ&% Bd1, th@ ¥i8iHehQ8 rollchie rck‘a%ﬁts@ﬁ tthaﬁddﬁsz@&&rt%@tﬂe dofitact surface 502

OOWEC?ng tfag%eé a%oh éﬁ%gc}n? El)% Q r%?fﬁt%%arg%ﬁe}gf is ggnét{exze%onto %e transfer
ralfer 805, wiishdn geigrembserbed intottheeslegmretrad §06s ur f ace from t he
' n k ei‘;@ﬁ&ﬂ e Jh@s@ﬁ S@Qbeaseﬂo&/ﬂ@s R HRQ FhsTRA twh SR YA cduthot surface 502 is

gur es ink renova conpri.ses
sga(hasﬂﬁ F”é%%? ¥tﬂé@1’ m{< Fls“r’i’g‘f fare PbTpi s ﬂeesfyﬂ@ff@%%‘eﬁ G Fhe opgtenance sation
Jv8 iwhdnelepnigibear ¢l nbiheink Ostd toqriat (@ dalng oudsgnt stadgeddit prgiogsadwhen the

A, L QikRAtast with the transfer roller. It is, of
%%U?Sel posgfble for the transfer roller 505 to be

abse n"fhe Shaeris QG tegpther yiith 611 lﬁéﬁfO‘Bﬁ@ COBPIERLS, {5 CRtaingg fn 2 housing 508 having a
RaITAad sidbvwalls $10EThaahaBisSNAR €lRlablPnbesblodhtive Tidhodding 508 and generally

I rl'y contenplated within the scope
%&ﬂﬁg& resé%%ﬁ'ﬂ§§%tlon However, the use of a netal

t r ansfhe .chaﬁseﬁ 0% furtl Somppaiscs ersggsEgtt forpdiont iage frm pf lpgspsf 4and 515,

Iﬂﬁfuﬁkcfat If’s'gpefemla lelgia bithe\bhskik. TYess ulgs; 516 @8], 518786 plovitg t&TﬂfﬁBly&ﬁo@e the chassis
er ,o 1N 05|te on _the mal nt ena I O

R e i T A

tran sThe pngame@trmeet@@sm 6791 coreerises agbpir e@pwen@ewrasc IndFigure 16, there is shown

&k ea eﬂ&gﬁﬁ’éﬁt ardl993 u[%osﬂ&ﬂsﬁﬁa@edammhﬁ Ebnfei’pb&ﬁﬂg%%'lS (I@rnﬁﬁﬁown in

n the silicone_ruphber surfac t he t enan
P 85 A5 400 BT T BGRLE 81O PO SOSRSH prB pos  cam oe 52,
wiadhaibutyaghiyst e digl5y5. pastond dné ofithegagngengeniram is5G@eblyvheuotad about a pivot 523
Jn%%%@r &&L@n&@ﬁa%bl@o i %lfbtﬁtgcf% §ng9£em%1n ﬁlo{fgp&mgtr shc;lvélfl Accordingly, as the
rivin e cl eani ng nechani'sm preserves  t
qnsag&eﬁnﬁze’ma?l i FPéateé‘angk“gﬁei PUBHE OTPtEﬂoﬂaerwr@eeﬂa ﬁgatrﬁtéhe lug 515 causes the
0@ bk tRneore the thadslsesn6, Tldave a'dwmdddgla,nd bty fromghechrimiéad 600.
tr anSIEe?Jrrn{ Q1|o!7v & F%}P a8 .%V lt ga%%e SHPRAL tmafn%ve gear 530 gperatively mounted at

t hemai nt enance r mnimzes _ an

opp P! of Ge BxslEPlEr PGP i lﬁiﬁe}efhaﬁ ’t"lﬂT P pReeNe &llﬁﬂﬁvweﬂéégga idler gears 532
A0 633t el fippeiQkdr &G0 NElioN e mﬁg@mﬂtdhvmemble A ift&meshes with the drive gear

%% gltrgnl;ﬁ:’]silotéﬁ 1% 910 Yynﬁsy%g(% Slgefgea l Xlal J:e%r/ elﬁotgrg 6%1823%% uses to rotate the

enance ro rans er r ol
tepkneferioliot;S0 & 1Seenance oler|S0 hyshen the ahagvs SA7 irenreritsl aed nmaiatpugnce roller is

&&&ggﬁ&@m@ﬂ%ﬁﬁ&&d@&ﬁ i s noveabl e perpendicularly with
resp j, ect i

cont a‘g%ypt %P}aa egangeoc:pe éoﬁ “69110@/ be%escrgae& éh rg&:rence tc)als1glaesq9 and 20.Ina
Hiringng cpikfigejatéant thoprinfheaslanaigitenime s’q@lmp&@ha qepfigmst psoshown in Figure 19 with the

HRSE 5drRE&S0RBRY Saped Rl tﬁegprﬁm%em&bﬂeavﬂlg 8 @zﬂ)@&ﬂ:@&?{%b shown) to be fed

t he mai ntenance roller. 501 is t|o h .res
e PSP E s e PRt SR - LR P v e

dnpethenkaref @@t 520 ard rated Slidlpckivise, tirebysliding the ehassil SDEwpwagls towards the
ﬂrﬁth@z;d%go FHS ghd gltove%{ené ?*ﬁg &qlagg r'557 Q‘Ina§ tﬁ@u&ﬁ&ﬁ&s@ﬁa&t oPHE Eoﬂﬁ@c surface

contacts transter rol ccordin
%’ﬁ "t’lﬁé 1%?8&9*&4&?&9@696%%& ?ermfhﬁ%i‘r@? e weling ﬁ‘tgég“'tnﬁ% with Rk jtion
transfer roller 505, which is, in turn, absorbed into
the cl eaning pad 506. Typically, t he chassis 507 is
bi ased towards the first position, wherein the contact
surface 502 is sealingly engaged with the ink ejection
face 601. This is the normal configuration of the
nalntenance statlon 500 mhen the prlnthead IS not

o s g, o, o
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The chassis 507, together with all its associ ated

conponents, is contained in a housing 508 having a
whawa/085083 and si dewal k 510. The chassi s 507 i sPGT/AU209bH00972

noveabl e rel ative to the housing 508 and generally

bi ased towards the engaged pog%ion. The chassis 507

BegoPharsheeripFizye0. Bagta the murd nhtore nfithé @nigct urfageHO2 fitl mypedt to the ink

diddfisn tad 40161@&1005&& surReSIrdhREREY, c@ﬁtacfs%ﬂﬁ@eﬁ écﬂ'cﬁ fé%@ Eﬂﬁm@ gng&é@ﬁent

h 14
g | ?32}6 el a re eg %%rﬁ) ggtfn?en%@eflg?ggar eilrglé gOSZth%e actuated to rotate

WWF%@Q@Y@@@%@C chassin®)7 dbwivhials exigageirenthe priathhaire06 by bi2ihent of, for
eiE}ﬁBM] the EhnF Juifadt 922]a§a11§sptﬂe ﬂaé 5151 6s sﬂﬂg@g@\gﬁgﬂ oﬁﬁe@ﬂgggé §(ﬁ]d16sengages the

en enent arns. In Figure

B 7 b R 515% HE T h LB S AaT e o s 502,
qowsit surfas ispegaigedy St ﬁle ink gjection fagH0D thting YsenprPeriehd A§ fes@ibed earlier,
tﬂl@fﬁeeﬁrﬁQMn litﬁ})of ts B bibn glorf%sf thE %tabt%ur?a%gg)%f ﬁcﬁ eF elteg, ld:[ Sked part of the
a first end of the engagenent arm f

°§’Ef?°ft &°522, which abuts against the lug 515. A second

en d offtet dien@pgagetedive &iotor 149 iy Bfuséahiyh Iﬂﬁtéﬂﬂlﬁﬁmﬁﬁ‘fi&lkr 305 clockwise
44 %0 Llaigtgn%ncg @olfe%l grﬂBBﬁ!\msre @ta Eh%%gal 0 hgnr}%‘nfstdes% 2b %%ge 1l"hsls rotation,

rotate an engagenent
togetheth g W“me%aavﬂrfg the ﬁgﬁ@éwﬁw Ofaﬁrwfslz inkios the enigptepk face 502 onto the

teah@ KalbrSThis iAlDKtiMRI 2b8drbek BEthe ABAnBY pAiF0SasTRdraR@R EINS504 RGites past the
clle nggp]ag causes the lug, and therefore the chassis 506,

ve downwards and away fromthe printhead 600.
Ref er’f fie mowre 144 iRirigepruatinitp cpracp@rfade50%ia pledped apéwadytibralie next

Baifi@hlle €6l \lﬁp@l@iﬁg up%@ the ORI 6f\ﬁ%|p}rintﬁ€3&‘ EUOGQVQJI mglﬁﬁnaﬁ&@ycles as

trans er

Bl st B e Benle il D e end ol el ppning
and 533. The fI i pper gear wheel 151 of the maintenance
ngbx@mmenbl y 126 intepneshes with the drive gear 53
Fl% ot Sﬁé n the housing 508. Hence, the

o e RSO R RO Fdsnd . Baehed B S opess g it
overmsizgdl 0, pobditlervalSOB6 anthnrd vty 2Ilaneed bph fraipibh Gkl 2¥eThe air seal helps
t& g\)@ﬂ%ﬁ@éﬁdg&f%@%s& t§m£§§ FidGhd tléogvetza ﬁ@lcog%gﬁﬁﬁg Ath.umb 'gnp 218 is

l er i s disenga fromt print
°ﬂla‘i“?ﬂ 8 et €ﬁr%1¥1‘| thﬁWb@lpdw@P plisparked. The b grip
chgihedrdinfa ahdit ks @ sifap Beld PuemoltodQld teRaridgy withid tHocking bay 106.
configuration, the printhead mai ntenance station 500
is configured as shown in Figure 19 with the contact
Figiripeléel T3uh2Tdhavethialyeetrifged i anp és ipietartion eifelthe prtntheqd vertrislgy 100 and

phifxaneiadlg 16D. Jg@plsf sﬁcb’ws%ﬁﬁ(ca{hﬂ@& mSlEjéQl‘d%ntg%%/ 108 blfltt%g: yet engaged with the inlet
YELSe prin
vSvafbﬁe ed V\ﬁge“ﬁ1 ge|ro]1r%|0 n E}y SR P ?g o éﬁ ﬁf’l& g‘lﬁaﬁf’%ﬂ’d the

rqm@u@ﬁ@la@@qumaoggm m@@atgi byggﬂ)Ofaplgserxgteahte the air bag would be fully
calﬁtbde@ b boWs@Batioh HRAGEBK Ynfiled ﬁBoH ol ]ﬁﬁ‘@lﬁé énsalr%ggwﬂﬁv\@élgﬁstorage

e T T .
amoyyt efetsisgnse forokapSAfirtheh onda thesh@ﬂ@mmaﬂ)blloala lcgt“tam level. The ejection
a&@a@dﬁ g bx\ﬁﬁhe\ﬁ‘ﬂ bt &R aéﬂfnkt%ﬂ@@s@an@%chlcm &pﬁ:@cﬂl h eratlon of the

é{ﬂltsmke ectignf ace 1, as sh

ki o5 o s B EinE e G Tiaen & BP O At calipsed completly
Tgu ieh\asem@ﬂﬁamméunrcémﬂﬂdl ink & thevertridghwiign &G4 d1sai&defdal]?6 ax@ﬁlhls the
pl:egbﬁt Ls uSd4; aﬁ‘%gg th[t %Etgssiﬁtb \41@ kn)é K?lgrgé :%(fﬁe Fsumed Tha air bag

eectlon ace uri ng ]g ter a
ef?é’i‘qs &P BFareed ‘ﬁ‘é"“atﬁ‘h‘é’ ﬂéerfglar@ sheosiy e celeplqely ma} thege i much less
réidtall Ak ecthelcartridgé WheR it6d dRkwdds Also,Ibh @ifieiY aShit W RGhd 1ﬁl€storage volume

u%t}égbsog bolla ré’gg andlg(\l\@ V\%Cqﬂs dro&’% 8res %{ﬁ;c]fog t%n mltc Q%lep g};qgcglget canq)e kept

cam sur
C%@talﬂtngl%ls helpetolkery ﬂ@ﬁs)p GJPFﬁOQ ohgFdcigisties qﬂ@vezwéhwd mofre pififiorm.
chassi s 507 di sengages the contact surface 502 from
the ink ejection face 601. Due to the curved nature of
the contact surface '502, the contact surface is
peel ed away fromthe ink ejection face 601 during
di sengagenent. As described earlier, this peeling
actl on dep03|ts |nk aI ong a reg| on of the cont act

r NN o o o e o " . g
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After disengagenent, the drive notor 144 is actuated,
which rotates the transfer roller 505 cl ockw se and
wo b@7/0wi763 enance roll er 501 anticl ockwi se vi a POBEATY2®6/000972
mechani snms descri bed above. This rotation, together
with the wetting nature of theltransfer roller 505,
Fig Hnshewesythe i itge i Hdullysngagestwit theerier cadlp 1Qrndthe prénthead cartridge
mor ansHebt @lnl @ floor DRAILS ddcraltsg baS ,106 I{iptﬁrbkftﬁb fr.aR8105DRE 200 Ly air

ol e 2B Rl g Rk o, %R G Peoct e PR s
capprtriid fildherugwnt Booutitivalve 8¢ i8 82 ink sareldgaié eheemaivithabadyletvalve 194 in

thb p&tttmarmt rﬂéoe NABE Bk CHEIIE en%aga%edtﬂegnmqadtt R the printhead cartridge,
t head 6 several mai ntenance

condi tion prin
the priptead %@%@? ??filé’d“sa’B%W/tE’e RSBpt i onal Iy be required

before the printhead is sufficiently renedi ated for

LG T, pgfji: oned '
%Fg&g@?ﬁ%@q%@%% In ggg?ﬁ?lx? ‘i&%éach of die five

ink cartridges has an air tlght outer casing 210, an
Figu?t ktetvs thalnk eari2idde 1a46hd &ia pﬁﬁthea&v&l’tn&l 200Cin 56kt tdayoraclearly illustrate the

mltelt‘ é%g%egllelﬁ P?tﬁﬁJ/alvgsl 41‘0 ﬁ%uﬂgr a§S|IS[ the l%%r Fﬁl 29%13,10’[“’? e@’ . %{(/ Iéﬂtgl outlet valve
20 apéthe Plalﬂte?ﬂsqaamgaﬂeb‘ﬁlve ls?“tmerrfb engpgeperp. 1 Brejoutlep vglvis af thajins egriridge bas

a tendil @@hem Vith aStaflic@ gld|2m§ A 01 226 B rdllent chalRlalthAbA Bnled al 228 biased
can

a%arnét the uﬁ%er s%rtlaﬁ o?%e anr éﬁ encf Zo%z-Eoe télt Ighue 05%8 raltlvg 1%1181118 1¥ Vi/aseci:I y
cartridge within the dock| ng bay 106. Figs. 15, 16, 17

Tﬁd’]ﬂlet%?lv@ﬁ%phﬂﬁeaﬂ Eﬂﬁtn@g% nltsrﬂtdg.eon;k%m@trtgentntgess hthearvaas §e8240 that

ri tridge. 10 rlnt ra

otys e el bRl Ve e BB RO BRI it e vl
sdpid#0 4008t b primiped iyletis @ngagetly desehh t he inl et val ve 194
of the printhead cartridge 100. For clarity, the air

ag ﬁ%8 IS, shown full¥ inflated and the remaining
A%ﬁ UREVIR Fienk> Wiep fhe s 4nd optistyabist inigrepagecpskrt e@agt%a%e 234 on the
fringto-¢oeiad] iifley ofiehig 288 rseaba@mmhé @l sdaDpoktion CZH df & SRitlenpskiro226. As soon
a e e e skitt e 10 234 1 rms the underside of
418 183k el 8 oMM uh ¥2340hd & SehHRANLERHD

an alr St 0 e Vo
thF ét%e’r eng Bz pt %FtF’aﬁ%oeﬁ@g‘?ﬁr‘W‘?Pd% o PP PP ek carridge s
pshediimk furtfsd El{ga@&btb |t résiliéntRRig 3200 MReaRd GO R luijeﬁslﬁﬁth of i flanged end

2% o%l:h%rs %ﬂge en e ou let v{is ! Ilg I_hfes gerﬁg%, the s{c]am%3§ usHes [1]16 e@retsmble member 236

ral ne OoOw a certaln on acC
deym te prseabit from e aedverpers 240dhesshy agamm@t mteh‘fakve fogkyj psinthend eartridge 100.
Sm_lt&lboﬁ agﬂmjhgf&%@ﬂh vﬂ%s tah& af B;@Jr@a‘l éeﬁmlaﬁfmﬂem@et\i?efeh ﬂhtsxﬁ §@flces the chance of

b dd t h d be .
excesswe a %%Pg ?Igl%llnfc{ ¢ %:n(l)(| g e CPI‘I&I |n§?%f ft [ o§e tthg gnvcgrglde of the

ﬂaﬂgei egﬂa P32 bakep ofahmigmssw membgdr Fiperind thafirt sngdefre pertiontard adyfigured and
dvaRbnisd thht%uﬁgt'anctﬁw MG is dlPla@M BbM blthled the bhiGes LSS BB Leal Hékveen them

cart n air t hat _infl at S|ntothe
Lﬂr‘ﬁ’émg’éw‘trﬁeés ‘?’lﬁ Rodpigta CRTRREPSsibi air béﬂ’ib gt Eeh LAk e tr‘]ai‘FPtis in the
pmdﬂeacbaaeasveemamu&tﬁedl efpytirt lirde by alksorbial @b prewlry paSiomythedmickjection
a&Q{gpl I@Jeﬁe Valégretc glﬁrhonﬁ}h.@écﬁo 5&1d%nﬂ§%§%o&§§f tg%leceksgzlﬁgl lalk the

the cartrid di sca
capppity for the high F‘h ﬂ?"h’é‘“"? Fﬁ@a%‘teé P%@é‘g%‘it‘b?fé‘ﬂte‘hls { E%\%PPBT"‘“ 5 mut“a y actuating
deigh B@padt Agye & thradlind gy, cohdriztidhd b stilatdle. pressure of the

ink at the cartridge outlet can be kept constant. This

hel ps to keep the drop ejection characteristics of the

IS HORER SRR RSP ERE RECYIATOR Fi 9. 16 shows the ink cartridge

104 fully engaged with the printer cradle 102 and the
Ap?estrgh hv%? a% (9 %%,f%éémrn ea;{inrees Eettﬁgg %s%u@e rle%lllattolg ?96]‘ Aownsgram of its
m@tmhteé@’alﬁnsﬂv raterrrmz brolkigrigt h?e ink fiprathe mtczmr@gq fofs atl@ﬂtbhaeound the
flatigéd RAAEK tRddBm ol He depRissHMMBbENSarthi f1RAM2 208 ifdaHided Bb bafends beyond
inflated to illustrate its concertina fold structure.

The outlet valve 206 in the ink cartridge 104 engages

with the inlet valve 194 in the printhead cartridge

100. As the ink cartridge engages both the printer

cr adl e and the pr| nt head cartr| dge the pr| nt head

oy o o o, o "
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MUTUALLY ENGAG NG AND ACTUATI NG OUTLET AND | NLET
VALVES Fig 17 shows the ink cartridge 104 and the

w@eooibksasl cartridge 100 in isolation to nore BCHADROP6/000972

illustrate the inter-engagenent of the valves. To

further assist the reader, Fig 29 shows only the ink

theapdiak ixignieo! e ddpeessibjehapgbed6 scethrd the v flow icontaate a cblatiwetst lareiyyeface area of

tﬁe rﬁltﬁ't TM@AIM@S thftePlomNe alpbre SRORER ERAN to LREveAHS alu%b‘ﬁ{é% Yot overly
% nk cartrldge has a central stem 230 with a

I?T% m%% 232. A skirt 226 of resilient material has

an annular seal 228 biased agai nst the upper surface

Tﬁé pr@sgfe Igéu@ﬂ)g @QS h%@éjdl%ﬁl%gtﬁ 946tvﬁﬁta cén'ﬁ'ﬁ uﬁéﬂ){)e@fng @l ﬂYa?ls Ibﬁsed closed by the

nor nal closed. The |nlet valve of the print
e 405 a YHREaE PITSTIS Ot B Itbeicpridee 86}5 @mhﬁ@ppz@s “RRF‘E*‘H‘ siglo of the
diaptiragen. @@ dicu@ddabbiearthe kexd efttkSeradd icarlstayt diringatte difeyof thAink cartridge because
it‘ﬂ?s%‘ﬁﬁ%ﬂ?é&b&%&@ ﬁ{a s%o%%t@a bi ased into sealing

engagenent w the valve seal 340 so that the

printhead inlet is also normally closed. As best shown
Onfthe fdv@r orllgwnsmmm&'daeacismhe&fauﬁﬁldpr@sﬂré ﬁ&he\f@hl\ﬂeﬁoutlet 252 and the regulator

e SKish agi.n ortl n 234

b S0 A RE s R oBiltan GG A B B 2 A i prosun,
regpipton inlpt ZQ%malwmwd@aa@z@e @fltraé b 2 @@fﬂreu seqq@r 24kirt 226.

As soon as the seal between the skirt engaglng portion
hthsPar st et FoanbaaoBlees 43 r5Pey 1S “igneagty oroingnk trongh
themepalg elsawlquthqdlymstetﬂh eregharp pEksinibdnshaviowhwranP @B of As dithegm 246. As
séoﬁ Ks &@Jo%dtr@&?pré&ur@éiﬁ'&ﬁqung bias if 1Estddg Ehet% Btre, tHe nfet 248 unseats

rom per sur

t
B e S ey B St S Bt TG E R b e P s
inpraddiply sitts tb hgraliza the fibidpessute loebgl @dvs 2136 dupbags246lamd the force of the
Fﬁﬁ%gduplge@onfgg %@éh t&%@eeﬁi QMVHJI& $hgY Uﬁtﬁ?tﬁ deﬁtrai ﬁu@ %é hﬁ% the I’]])rmthead

ve Seat her eb op eni nq the 1 nlet valve
CW’P‘I’?E &R e tnﬂfit et %‘eeress‘sss Trefator s E bR ARt Savts ﬁé&ewressure
diffadenoe sgrosaitht dibpheagmexdilrengy mis@admdnas atootiveaktedhat yeshe difference
rgqtl]i?eq]to l;aﬁgué ‘Eh% ?ont,e 2thg E}J%ES{‘ %Oof&cc%gﬁ%l?ﬁ/sﬂlé/ é’es@{r{]regs Cftoq 996 Tamtalns a

entrained into t nozz
rq LRSI I@gatw@/d@ﬁer@rpsqsw iythe PheTlﬁﬁI inppedlg keep ghe gy menigqypat each
nbz2IB d@%m hﬁ&dﬂx@t}ﬁér%ﬁ biklgifs deEREr ABﬁ@mg?\iﬁéiu&:&st ;SJ)’de E&ntact with paper dust or
o%erg:( )i qun IE %In‘g W, 1cf1 gag lbraegkethé: so I}aca %%sﬁ en 82118 e 1c]f lrd(() IC’)II]E nP tk\ eatd Eﬁs leads to
1%&%@@@P%@H@@@ﬁﬁh@agaammbetmeen t hem f or ns. Crdlnary
workers wi Il understand that conpressible air bubbles

ach the ink chanbers in the printhead can

t hat
Rﬁﬁbvﬁhfmﬁmﬁ%ﬁﬁ|e fromejecting i nk by absorbing the

pressure pul se fromthe ink ejection actuator. Needle

T'H@ﬁré/sﬁr%ﬁdam@ Rk Yuili$ 88indcRd @o‘&@é ;ﬁimﬁ%%@d ‘Qé @Q)eérﬁ'vé pesﬂ1ent connectors 254.
ver 5 n%cessarll | ack th capaci t 1
Pl SRR SPERAPT 20 DR B S BAGANS g AR prtial
infdried AppPht dartivedakibgiald ¥6.aecafitheigetdelsdsd 4o gsssirdtegulators 196 have
a\lf}:g‘l‘lfl%é &Jﬂﬁ‘e&{opﬁq tﬂ&ibilﬁlglﬁ [s)éa%}%’g%% %%ﬁéﬁdﬁ%é{()ﬁ Qntfg%e ficp 81%& asls']emvt\)ﬁ 190. The
priffpepd ¢0Q (desstibed imgeatsn detaikbrlgwys ¢ WM@&GW@&%WW@% a ﬁh@n yafer substrate
airmemated e the €GP Imardmg askQHbLHOONBEH @and @fstal f)(ﬁynjlefﬂaﬁﬂ silica Bae similar
cgegéient Eftl?errgzx exp, s1on then(gl“é%? %zllé LEP 1slfak9n m%l%’dlr?c 10h of mofdldxg ﬂ?w)

cart ar ound ang ed

Hoyigvers e TR eif Otthq@coalwe@wﬂm %e pristhprscanrislen PO g nglﬁlﬁ%tﬁyrdlfferent to that

oPsion ocFMEP.| Tavhili ls&ﬁﬁua?ﬁx@ss@)éh&[éﬂ&m&ﬁWgﬁim%ffe@ﬂﬁa&' the LCP molding
so t

P50 e PSR e D S OB St B Wbl vin
whild thegpsilieTiteprmnecidrs mCmm@o¢are| thealiffetept thampel expagsmeand ppiptain a sealed fluid
ﬂ@ﬂ@&ﬁmqgﬁggﬂmagmrenove any air bubbles but not overly

retard the ink flow rate. The pressure regul ator 196

has a di aphragm 246 with a central Met opening 248

that is biased closed by the spring 250. The

hydrostatic pressure of the ink in the cartridge acts

on t he upper or upstrean13|de of the dlaphragn1 As

o o o .
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it has an inflatable air bag rather than a coll apsible
ink bag. On the | ower or downstream surface acts the
wa@t@uiog17shk pressure at the regul ator outl et 2BCT/Ane006/000972
the regulator spring 250. As |ong as the downstream
pressure and the spring bias @3ceeds the upstream
pressure, the regulator inlet 248 renai ns seal ed

/At bl T, Rt Bl Py 291 b BEor D AftoP il 25 ke Bk
iR Bien P ot i P Ee LR elgg Hnemblid S o on e

qqmszwr@olair 26Qyeckivaathe suttehs?2 lof/itle sshua¢ tegnlgqour @it brtinerfferdnkxefit. A diagonally
e'xﬁ!fdlt%nwet) he dounshd ﬁ]@pﬁrﬁ'ogt@r cgﬁneétg}%olgi's Meﬁ&[pa%gg@ e, oﬁ%latwe movement
soon as the downstream pressure and e sprin éb

heRe hefyp e upstream pressure, the inlet 248 unseats
fromthe central hub 256 and ink flows to the

T AIMbAIRE AR S Uns Pl | Nfl ow through the inlet 248

I mredi ate‘?y starts to equalize the fluid pressure on

bot h sides of the diaphragm 246 and the force of the

ngmll’tg 4256w 8gaich nl@&lﬁ@ m&nlﬁﬂ méoga.lgd ih@pﬂhiﬁrﬁ&ﬁ@b R&anhg’mraty to Figs. 31a to
r e |
% %e%ﬁ&{s‘ %{evattlgns of i L&t%ol m%ﬁsse b]é/?go &F slfuﬁvg g#h‘é gsg?ﬁbéy comprises a lid

t1 nues
nPOé‘bIm 28¢ end a§hﬁ@%@é@91ﬁme2@6 Hmongs g thy pyhtbaed castsdge heing fl #sga scew holes 268

add pfoerman Hcﬁmﬁ&iﬁ@éi& Habﬁdecﬂlcﬁ&hl% R85 D8 C AL higdhi@Sa DYveMhB s & holes 270 and

bout
I TR e e
tﬂ@@‘:@ paaiemgdtiye meviqment frers STE enismetghi | Iak fiom th@fresswe refidatorsis &od to the lid inlets

ZWQ Ivﬁt thé/ 1%§1Nen§ Qﬂﬁ&:@ﬁt 25@ € g@ttﬁevlﬁsehé‘fqa[aglsﬁdaﬂﬂeg 2B € 3 el et 274 in fluid
he i nk nen|SCUS at eac

his is u
SRR B iAo B R G o HAFe G 5T A ecton viw of
HgA2yi ng neniscus is prone contact with paper dust or
ot her contam nants V\,hi ch can break the surface tension
a w ck ink out of printhead. This leads to
ﬁag’aﬁb%g% 2Bhgssesintsily tha g oBhg Fhampilmqiina Ao in order to feed the printhead
6RESIth bileNT theGRNRETARS (MK[&‘ BSS Uk ehe bexghd] aFteahShahB6 280 8 a series of ink
a{)énﬂ}eg&% P REE %ked%o glnf{) rﬁdnﬁ&l@%@@bﬁne in ou"fie]rontS pee%t \l}gfil and 33b are

I ent connecto rtu
PETERePHVET L g chAtEH rqowexg i is?hfﬁé 8&111 Figsr ¥4rand| §Bis pObn \ne'evwf the channel molding
tdghtkerGiath b parfly enlak@dheakdwig the)seried SShL @grtdré%tz@l AR tRfbotiddEof each channel

2§(5 v s s c(>)v&(f:nkn|1 Eg Q@Xn% 3:;'%\% Eac 281 leag t? @g St ?r\élht{s g%ﬁ’ﬁg&({nglflts 278. The

essur reg uldtors ave
Wﬂéﬁs%&bﬂ thesipl nguge%ZS @t afong)d ebniead strimienrrembidong toanhd ppsitibreof the printhead

6%0%5&%9 Mde ﬁﬁ%&aﬁl{s%%’lﬁgsealahﬁlﬂparn' aﬁﬁe&@é‘;ﬁ)lﬁgpseglgx $ifnd ngtesgown) which

B e B S0 1SRl St L35, b SR s o
pmhedil o taerske ks 9zri1ni:@ QoleslixGRe fehling Glnotha g slignbd yidi theriee) enda2$8 of the ink

Sddbits008) 118 V¥ifn ShyBel 2 I e
; ?(ﬁ; ; sia prod heBmL éP elng&tﬁlgat% eﬁ;&h I@I%L s aquTfoFg%l{lmfpho%é ﬁﬁp §1l 191[ﬂay be in the

rRofeh i SH98 e thate maflwf%cw@ﬁé’y AL tgghnQlogics pd-Ragers E@ﬁ?rgtwn In the

inggr¢stsi off biehity, the lrdadieln dacfe@irtd ko-pkgpeing 00 apylieatisn giblf doC B0MEDIE4 (Docket No.
RACHE 1965 Bled Felyaky A1 i

str u1 ct ﬁr %‘Ii agltl res szeog)i 5‘% Jldgg? ?P g%ﬂlsoggdl?g %ﬁ%ﬁm

differentials, the LCP nol ding assenbly 190 can be
Th@hmmﬂding/\idélh}sbl hishies 1k forhdlieR 0B8Rt tighsle _enle ﬁanEﬁV&E i ‘flié‘f)rmter cradle 102

| Ludi.na i.Qn i, e

(sg% %\élg é(?%lé t1.%)2 é%Q%Co%g oSIte Si le togih{: E&: 81?1?% é\grl s the {) tng St ace bﬁ where the line
oEPRan BER prtaginpresapainstatherontacs pagh ewithe flex REBY (mmhoa/ai HExtepding between the

biakifg @lfﬂada bhead 1B Afmda6S1ss S MaNMRaih Mitdkil Qecno%%s of B&1id moldmg 264. The

[ esi tor 254 uter tor co
oGRS A F P R e’ Br B wORRTGE RB P gBomen o man
lafeppd) ectin @9t mirfimiz @dL@Etumb fiedlieciign ecs@eh@ﬂ yroldigPasselriblyd ¥ @ therefore the
pidhehd$®@r connector collar 260 receives the outlet 252

of the pressure regulator 196 in an interference fit.

A di agonal |y extendi ng web 262 connects the inner and

outer connector collars and permts a degree of

rel ati ve novenent between the two collars.
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LCP MOLDI NG ASSEMBLYAND PRI NTHEAD Figs. 3 1 to 40 show

the LCP nol ding assenbly 190 and the printhead 600.
woredogoni7ag) firstly to Figs. 3la to 3le, the vaPCDAF2006/000972

el evations of the LCP nolding assenbly 190 are shown.

The assenbly conprises a |lid Bl ding 264 and a channe

mol ding 266. It nounts to the printhead cartridge

ThSE Bﬁ,db&ﬂ‘feﬂé b @utﬁ&f &Wdﬁ%ﬁ ©64 b@ﬂl@ldgd7sg thatﬁﬁ%oéfﬁ&ent of thermal expansion

d
B B hepl B P s ol e By Fiincat diteRfe S B Lrers or e
pefipad 600 {didcorryi telodh) rad the| wmyerlyat werdlings lven amsetib leytird $@ucture to bow.

H%ngel; Q? e QSilE &"f LdPhﬁ tﬁeaﬁlglﬁ 'dggﬁortl- QQmICQ IJSQ hﬁﬁ ﬂxtatemstﬁgrfon- mold direction
relafive novenent m CTE m_smat ch. romt

I nk f
<“6P%@ G FERRAREY i a%oarry Do cFRETPo(HE 1 PR 120}% iggeon of the LCP
nfohigrgs B shilliregtiinalodih niedéngitglindbekientAtf tHelpeinthas 6000 fLCB alh hdsiadelatively high
& A
S Cf%!&%wf;t%%énc{d%lﬁ@t\h\ﬂ&thﬁt@élgg ggt%nlg%/ télgtco%’ aﬂﬁﬁnﬁfl Eﬂ%lgso such as %olycarbonates, styrene,
dpm RRE PRl RiPRYFI2 66 (best shown in the sectlon vi ew of
Flg 32). Each channel 280 runs substantlally the foi

‘F 1 adQSIgO %ggov%nﬁﬁl sg %78 ng(# d’{‘kﬂ %n.? I eiz}tcé 1s|a nSﬁnes g COItltlo f8 &E}%Rep&rate printhead
£ Ry ea&tl Pifeaglst e e MEMSqsticachiuiotied onjigowi ehcan @érttaes Figf40 is a greatly
ehlitkedpRRFektile @Bthaﬁﬂcttbth&twefa@ﬁ@%f the bruﬁl{éﬁd)mrﬂ 41 Qlktdtlﬁleﬂy 'ilhets 73 are formed

m:gtg dfrué)Ipte or %?cglonec f::;rcgg)g !"1 gr%n%} n&ertrsof dsg?%y llnﬁ?o respecuve nozzles 801
(4e¥éjb%t*thebw with dﬂqutng%to Figd 43 nd5435081t19neé opthe mlesi dbe 0k mpdhbe delivered to the

ehaRe su{)BP}l il 13 @ach ngfeklaf? [ndWldﬁzﬁ infet PR rAc%(gﬂmﬁyn ke Er@e%n@ Rithin an individual

series of tur )
B R4 SERB AR SRRt S GRE R SO o gL oy, They ar
algy grouphdlogirelly @penitiize povel@dsunptich ahdalloive varistyef prétidgsspedis.
the ink conduits 278. The inner ends 288 of the ink
(gndu 278 ar e along a central strip correspondi %
hea 5 T4 GBI EeeeGi P TG GBSO HOM (s Mk and TR) and
confeins A 28000k hists kB olarewittetdse dozelkd Heing divaldhB®i evéh apd bddrmeszles (640 each).

E§&%&1 F}glagizlle o(' thfl %\Eg owa dCJﬂ dﬁ%?egt @y%tt}? ptrl]@@lea 4 and are aligned

pri nt nne
V%wan fot rerforpgrue |16prt pyinfipge mpriingtthas arerzleetpltarwe@qd rna@epws as clearly
stibivin|ih €13, BD| Bl lofizdnhBEdis@Ré biiFech i tvinadjitalt nds-s 81 gne dmgle row is 31.75

"Ll

n?cr(%ns whlﬁec ﬂgrllre] ic ﬁ‘gg“f?% 8ee{9 I’ov&s f)? ?ozﬂgs 1sC l%tge%lil)ln Ehs ’Jjé:rgorder oP the nozzles, but

r@elavm%lh@ﬂ@ratqd byrpn Wct tntmbﬁmf desdingsrplysiadragtion pf agiot lige corresponding to the
d{sﬂaﬁt‘:ﬁ m%@ﬁer {vitl Have S&R&n 2w ﬁﬁi@ﬁﬁnemw @ﬁtsﬂ»hﬁiﬁ oit&etﬁind odd rows of nozzles

d { st
R UPGO Py ot RE<P BR0EY POTPRRUPT LaRelo% 0yl BaRtTg POe
applrcatlon serial no. 10/ 760254 (Docket No.

mqalnh-l@d’ is fal ﬂagéiw HteXd, aﬁdlwd?a nthfeaQir IC@%'&J’C‘ ﬂﬂt@d together in abutting
alls r e

[ e sealin he Iid
SRR (A PPFA 2088 TRHARIEHJS IS T de stached 1ot
pélyther sealinglfB6 (desprlbdfd@bm) tytheating tha i}’ £abd @2he18adting poja ofi tht @dhesive layer and
th%ﬁ gress;!n%)themqato tﬁ@segﬁhg%h tcﬁ n:?elltﬁig tﬁ%f td.&ej;@? ka%/eg uHB:Ir ‘Eﬂe e V\%ﬁA& laser before

Is the hearing surface wher e I he o rung
pisgsise Sﬁﬁtl%t% thg ﬁ‘g‘r e“gem%r@at%ét to peff heaithg Klpot &Pdethatﬁfswe melting point) and
tte ladhesiveCBer, beddre prbnsimgit intoldet fitiadi Ng bet ween t he beari ng

surface 282 and the rimformation 188 is the main

| ateral section 286 of the |lid nolding 264. The .
Theolfrsthens an ipdivilust printhgadIT Ay is gorsde@m 28 . rloprint@B AN lattpresized page, 11~
mmamdﬁw piSditichice 7@&66Lcdhwgususqi 1Rt Qéthgth TAsgbEt e lmaﬁidﬁhl printhead ICs 74

sectio ze and structura

nﬁgé ‘V%%m%ﬁmtﬁmﬁfﬁﬁQOE% %% assenbly 190 and

therefore t he printhead 600 The use of LCP offers a

nunber of advantages. It can be nolded so that its
coefficient of thermal expansion (CTE) is simlar to

that of silicon. It will be appreciated that any

significant difference in the CTE s of the printhead

600 (di scussed below) and the underlying noldings can

cause the entlre structure to bomr Fbmever ~as the CTE

1 N~ " . o " 1. i

(




10

15

20

25

30

35

40

(~5rpm C conpared to ~20ppm C), care nust be take to
ensure that the nold direction of the LCP noldings is
wairtodionsss i onal with the | ongitudi nal extent oPCT/AB2006/000972
printhead 600. LCP also has a relatively high
stiffness with a nodulus that23s typically 5 tines
Therainthesfl ICs7dmpmm be Yirkedstogothst in & rekty &5 Wiss| Qusenattiowlartrmger for linking the ICs

743 Is)é!icﬁdﬁ@n FiBYA00 By thBEkadBben @Jey@sr mayé SRRd a8 Rbd B1REREkter to form a

g B N e S B S A ctringdyig providd beveen
the dGhhaping mibstedidly C4+Babgly FheNEMBs déneiit aot fsadight emit lesl a @awtooth profile to

fécﬁﬁte%tﬁﬁﬂg' Qﬁ‘ﬂé%&ﬁ afe mteﬁﬂeg t04& ép%ce@ B 8ltllﬁﬁcrons apart, measured
rspectlve of the %/unctlon bet ween two of

pfa ff? rgiaing edge 7 £ gneg i RSP o Bk dolyesy spges 73 on each row are

difomeﬁrbjdl(] line tiwhes dndl arngedOn a @bt donfipumtisrf BB ading@nent provides a degree of

o&'f‘lla &l’}{%?ijes aLCch in ﬂa%dlﬂa xgttﬁe ;7 é%%fj{ﬁgln zzfegk) Jnﬁne that the drops of ink are
respect ive nozzles 801 escri oW W t ference

dfhderg} cggsmte&tlylalqné t]g gl)mt]ﬁg) gqnf | ’Jalﬁéigaqgfsplqnheésol epjugsp that mpff‘esﬂ}c?pf@s provided at

theddpk obie Ik Itd/@ﬁﬁékuffﬁmﬁtfhﬁkalg@%lﬁ@t cafirol 6F tiselop@htion bithe o@rzles is performed

bf %f? E?P%legﬁ%‘%{i '%auénse tgx: 1.9 esgxg) ?n) com%en%% dfo dt%:ep %)L{Més ntlag%e performed in

thsigiatheadioF payylious eﬁrfqreedr "é’d?%R:%’PE‘ﬁ l@e\squ@pgndleza ppihe ktpmgﬂ regygements. In
{104 rEdafiGt i0 BPhRekibiyd thak Iﬁeyiro@ﬁea tritn S0 arghh QHRB G £ h&ﬂés%bdmyd 4t@ne end of the

I(Enﬁp %r{)\lru%:a Sgné\,%{amg %)Egrlilr%ad S?Oﬁ‘%gﬁ rr]%]al?'e{nlﬁgt\év 4ﬁov§ev vﬁlfel)é éﬁraée reg%rements are
1qsseme¢ab shapes@thprr thawta tfidngle C‘dll b fuged cfprt exaraple the Jropifed irqvie nfatakdvhe form of a
tripezdfd. and | R) and contains 1280 ink inlets per col our,

with these nozzl es being divided into even and odd

nozzl es (640 each). Even and odd nozzles for each

Teolppa surfaceenf fhe panitighediICs havel b ifngheeaibondpads 76 provitiel ajpng mt ddgeetbereof which
plIOQdJ Am@ﬂéjfo@fegmﬁlg' &3 T ] &EE‘IJ& foarjolﬂyol 10 o %?Jtlt)@gf'ﬁet do¥fes :17‘9 @'Qm the SoPEC

intin nmeani n at nozzl es are_arran
oafie, Bt pestopiagfpr I Thsstieety i or yriasgl hattbesig v g Bidjaining the 1Cs
74l busk ﬂlﬁiﬁtﬁeyblatrwﬂﬁ Alighwathakl aken? fonedizih @s BREtivolaya 78, figlids 76 are also
p o%i\édl on th% gur&@e o@}h@ HEQ3, TPMHch?aE) % i/t Foh&gtl agéeﬁtﬂﬂp&ee cadily identifiable
et ween rows nozzl es i's based on the £ n rder
Y IPPIORER G ReSSqning eqyinpent tp indicaly e ryaRopiEIm of the &p &t wif spbcy thaﬁelghbormg
Icemaﬁe sEID 6f thedddh R 1aydrMe,Sand @b bifateBicAllyPodifionst £ the @AGObS the ICs 74, and
aan ne. 1§n%[ho?§19°dﬂ9s'w@%y%r9 the distance the paper will nove
oW f 1IN imes. Also, the spacing of even
and odd rows of nozzles for a given col our nust be

AS 5ot Inhrad, 351 heytclcaa BhaSAtRI7¢ indRk uniifsieDAEOCHrinthBR I@WJL }ecéixe ink from the ink

corgxrgmtrs] t2k g dlS \1/t| tc'ga] “I]‘d‘rﬂgtﬁ%ﬂ é] Edlﬁxsmel]% g?;gnurulceﬁcfg evath a pair of rows of

infets@ dprtiqatef w cabmg qug patiquianeplorreeittype efink. aTheshanpgls F7faretaheut 80 microns
whele Ry @J&Qﬁbaléﬁ% the REHEZEShe hdIBE2 R SRR Hschifes fillffandBMerd Ehe length of the

hed t ol yner sealing fil descri bed abo
Kgi‘{ oo e =L BB e oneY HAEITAR Po A Bt g Avplied vit
inkoh ediicy Grelflay eath wiiig itlte T8 4od Gis Sketilioot! lh&ink starvatiort th ¢he Seldliduigrozzles 801.
m‘duL Fhar® GaclBlcfidn b ad Jgsromslez 2G04 861 mresbaﬁve ngetwyst h
| aser before pressing theminto the film Another

optl on is to both heat the IC (not above t he adhesi ve
Torgdltd theyddagityntlf Jasaridiiddielen déeasl i ehel seafieg filnh) @eioRs @S Pbditpned on the

t
e T T
A4/US letter sized page, 1 1 - 12 indivi dual pri nt head

F&lﬁﬁzmz 4&@1&@@@6&1&@&@&%&" dach bfitheSilinthe@aCHerto thmeanﬁw FHIRIMmg Of flex PCB is
atiad] g% E‘,;l:‘%%gi’glf%gp §11:1t§ {&e%j § at F]ontrolvs\n%%atlﬁgagd I\{%er (?an be iuﬁphe toltlESbond pads 75 to
copgolrppd/ ortgrate] thawloedest80h eTlhvelex PHB andﬂ@raﬁt@bye%fo thgalond p@n @5 is described in
dRAr i ineUbeVe HERAAES cdfhdidd UK bfpleatitselifiSo. b/ 168255 lo@metwa RRCOOIUS)
Fig. 40. In this arrangenent, the 1Cs 74 are shaped

their ends to link together to forma horizontal Ii ne

of ICs, with no vertical offset between nei ghboring

ICs. Asloping join is provided between the I Cs having

subst antl aI I y a 45 angl e. The J 0| n| ng edge |s not

e, oy .
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perpendicular to the joining edge. In this

arrangenent, the left nost ink delivery nozzles 73 on
weawh/onops are dropped by 10 [ine pitches and aPCEHAU2W6/000972

in atriangle configuration. This arrangenment provides

a degree of overlap of nozzle§6at the join and

frie JAEaT s, 10R% MspPerRcbherdney isEgtee She BexditBummepstarand thibearing surface

a3p oftke lifmaldMg 264 @eed®d. 33yer ed consi stently al ong t he

printing zone. This arrangenent al so ensures that nore

silicon is provided at the edge of the I1C 74 to ensure

Iy PrrerRiNozEitikage. Wil st control of the operation of

the nozzles is perforned by the SoPEC device

di scussed n the description conpensati on for
SRS ST LG4 pProf REGE TR eHE FF R REH Eopfeprooring

Iaz@@n@ erpwpidoe peeitdnywill ey BIREDed Bith ©jendepBipdisty todh. Figure 50
sh¥® a8 by 3B BN ﬁo%if@ﬂltaﬁgem!erﬁ]s dolp kormddod 3 Eiflcoh byt Wakd 80 be fEach of the

a eC|ated é@at t he %8 ped triangl e arrangenent
AEENTES oo RS 1t A ez‘rar&enﬁ%%qldi@smﬁ%@d to be fed

wﬂhmhffm:m colare inksir figaisle. Sb thisaggerdy tﬁs{hmzﬂ@dmﬁgeﬁent&d@/m@éd in rows and are
SW %Fe@ wath R5R%% Jaﬁpdi'ﬁef gﬁ%g%g) r ang§§ fuﬁ(rdotts dlﬁ'@il FM%Q an would be

an a triangle can

P&W%ﬁ@%} ar*l&%%&mmg?mtzgfée Stcfn frespepmEHt makes Ftﬁﬁg@b’é bprovie high deasicy of
napre rforgxanfpCorothart 060 Wztlﬁtah@adjmh@&réﬂﬁr\b%t@gﬁm ca@fhaving an
&&%Clgﬂﬁbozg)ﬂ%&%ﬁs g&geeg Ith% N A& 13 ez«tlc ?ov} agl erlb%lcl)thO \%]clronf between the adjacent

rovi a _neans recel vi ng power
fe‘zfﬁq tirorulimropeatiovoir @flunéanev (rfézszrpcaghe?@y ﬁliowmgtque PSdREaned failure
ritepdr 6@zle TO aid in positioning the ICs 74 correctly on
the surface of the adhesive layer 7 1 and aligning the
ICs 74 such that they correctly align with the holes
Epch fogzlangangement $08 i uetof dndntesrated bircuitiftiekied techiGuea foparticular, the
n9kzRQrrRipENdntsRdl d@ﬂeﬁahﬁcrﬁ@feéﬁ%ﬁl@ch%cat Herh GeEMY: The
fiducials 76 are in the formof markers that are
readily identifiable by appropriate positioning
Ferplaripraad tast of déspriditiom the canltenctianad qpesiidniobasigde nbofre atrfig@ent 801 will be
dbdotiita B RBEhcOFigQL @Ypor i ng | C and the surface of
t he adhesive layer 71, and are strategically
positioned at the edges of the ICs 74, and al ong the
Theink fehprinfhedd ireegeathid @8duit @4 Inelydes a sificon Mc&[ﬂﬁﬂwﬂe 8005 Fev@g 0.38micron 1 P4AM
i de of each ‘
lngﬂﬁﬁggggfgg%%ﬁgg%g%%géﬁﬁ%n§$%ﬂ% ﬁg ink conduits 278
and distribute it to the ink inlets 73. Each channe
AlsflicardivRite (@ altmnwbt g]‘as@ 129&i8017Q§ pokiowRd & thd dﬁi)s&ﬁ@ 8048. The silicon dioxide

leglrgr%'o ﬁa&eﬁt%g] &19[0% Jieie etﬁg lay;:% &QSS Pa rletvlf:lC 4 |51 5eﬁnes a %zlillg of. afé%ecy Jl)ummlum

are a
elgpifodq coptact @éﬁﬁ §P39 rasitioned on fesiligory {hhxl@flaylelﬁ@lh Hothghepflicpnwafer substrate

8man¢)mé sﬂliEBﬁ dlﬁ@c&l 1ay|e@oi7 77415@@&% @6 Riknit ARt dhﬁﬁatsm 4Q1fav1ﬁghlegenera11y
el,.S alr e
oo s KPR AR Bl s &g Ph e A0 iy Qs most 20

ang QM0$ ok level gretaldigippsicioneia tl sthippnpiidxhie taper 80IE abaul B¢ k BBt umchel 3014.
Thé@ffiksiok BArtidd 00 s@fes ko knisit Ry M@lsioR Br Hy@oﬁy'ﬂ%né tﬁ‘gﬁéﬂm oxide layers of the
n%%el%§ 80% %JE this regard, each section feeds

sSSP ERT §91128 nozzl es 801 via their respective

|nlets 73. To halve the density of laser drilled holes

A%ﬁg'%n ﬂa@er‘ﬁhtﬁe ﬁmﬂa exf o'f leon 1 nue Q{%ll %%oﬁt@aﬁecpo%er tlile alumméum contact

ositioned on the si
aﬁfaf 3L engfyeisilicon;dipgide Byq%l” s E%"P Pefﬁgn oéfhe PAHVAEPIAYTE03 Fositioned over
the odritaoribyrg 8@R0thesc PRAing 803d definkdyerEin to pedvide aks BfthetcbRacts 8030.
printhead 1Cs 74 to the channel nolding, a flex PCBis
attached al on n edge of the I1Cs 74 so that contro

Thq 197 @%@%&Ml@w npzleshsibpr 882 defined Reatsarider pegals w7b8033, which
tebmin 36 At dh @ppedddd inQRF AL 8o BIBE aRDZZiAF ihOrhozzl1n S04 @4t iP &Bular in plan.
and its attachnent to the bond pads 75 is described in
detail in the above nentioned co-pendi ng US

application serial no. 10/760254 (Docket No.

RRCOA US), fil ed January 21, 2004, incorporated herein

by reference. The flex PCB wraps around the bearlng

Y NN PN Y a1 o p—
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One exanple of a type of ink delivery nozzle

arrangenent suitable for the present invention,
w@opnisshg a nozzl e and correspondi ng act uat oPCT/AURA06/000972

now be described with reference to Figures 4 1 to 50.

Fi gure 50 shows an array of i#k delivery nozzle
Tizerinkinlgfeshanndl 8013 @xlin flwd srauiupinatian with theerazls ehogbar 8028, BGIGwer end of the

ncgﬁg Qalp fhedo IiinlsB&chJ fRovélg W mﬂttl&hﬁ&]a v Eéiﬁﬂ)tﬂ)ﬂ)a lan enclrclmg wall
are arra

wever rrangenen
S0 ¥t B O e B Pap it PR A B BPD Rl Soah ol BB e et
stbinn & Fige ¢ isddjadeiighempring 8m&010a nghmemas 3G és farmeddvg @dhd sarface tension

oma/tﬁp&a@e@teﬁ i SRR, S 1y sptb atleepestmgt al B560%0 Ofﬂatea;events Jeakage of
| oW ngﬂmgeoser SpaCI n ots urin pr| n

mt fram Ryl groxidins el%wreﬁta%feé?uabtgé’e%% enwa%ngweﬂ 8038 and the
nGrieralb803ar r angenent nakes it possible to provide a

hi gh density of nozzles, for exanple, nore than 5000

nozzl es arrayed hi a plurallt of staggered rows each
AnBRS SHRYeh iRt exrbsaiel gty extsating rapsse Sg?%tﬁéeﬁbetm\féewot §9@4 about the
nd2E1Z An@84. I The Rk $0BNscrR b @b FadB0inkbTlGF RATesedMRRRadikhast the nozzle
sadppcent rows. The nultiple rows also allow for

redundancy (if desired), thereby allowing for a

predetermned failure rate per nozzle. Each nozzle

TR r{oﬁd&gﬁiﬂ%lﬁ3 & pdrSofh RGer %éﬁgé&ht Rk is %uﬂteﬂitt@ D681£8036 having a generally

oSSl FASASH b SRR o AL LT (e

m cro- el ectronmechani cal system (MEMS). For clarity and
THRASRr é?lfanééﬁ% Elboqxdhﬁ@s a 1&)31%19 @@l%ttl{ap&%en&rﬂoﬁﬂﬁia 1B v@a‘il& & nfagrporates a
e .nozzl e ran e described with
lfegg] %'?fgﬂeebet%s‘t% ﬁﬁéegef 541 lseéachgg'ﬁ%a li’aﬁl?fi’aéi“’e;‘i?ainﬁ £9fe aoamed from
titewitre gitrale EAN)Gnd pnsmbne&' 4n ditherlsidel eSheanosld arrgppmang hetrest shown in Fig. 44 and
48 UBR LAt eeds%%épdaéyel bBnsQoSRe MablePR thlcdMkgsey 0l t CMOS

m croprocessing el ectronics 1's positioned thereon. A
silicon dioxide (or alternatively glass) |ayer 8017 is
Tix(set drf REIE iOilko bifsehed tbmtaft&utce b&h1867, white isForineCoin THNO Riwdll€be noted that

thks%%a% ev eT’!)Zheq?fIl tcfllg n es 3}3?1? § %11@& Tt%Xt%athst 5 m her than the

t op-
m@ﬂ@@ﬁ?éﬁ%”@ﬁﬁ?ﬁﬁwsp%yers 8030 p05|t|oned on the
silicon dioxide Iayer 8017. Both the silicon wafer
%J gordx;an:lg Fla 80 %ISang Qg the .ac a‘?orlb Sl% t%lil i%lé)lbqghaﬁed 119 }%17 geﬁnmg a current

I ne danin
payfchriresy thyelesirpde 30 and mmeslteécptrp@ﬁoflu Haghlofihy elecApdes 809 and 8041 are

el@th’d:BEyonﬁH&tSH th febb%btﬁf@ p&% i %&?&Qagyepéos@l\meﬂ%t Beling Jetec%oupmd via
e (0] (0]
FFisee FioC B SR Py Bt S R HIE P 808 s

capfigmetad cod i mofidreof the Bftuator bramiBAT titlerlef8H P Bs. € 1o\#6 syhé¢ngGhe nozzle
arkaAbHnRhlis th Bgerlbd, f usi on of hydroxyl ions through CMOS
oxi de layers of the drive electronics |ayer 8017. A
passivation layer in the formof a layer of silicon
Thw TN inde 880 8orbeins3qI @biduaiveutdsed highv@ough eledudvhlliesiseadetiact undergoes
sd ﬁxetng» whGA QoA boa ekl B0 100 B ABYRH . RDchront B congh the
t1on assivation [ayer 31 positioned over
Pztsﬁ@béti‘tﬁg%fmlh PetelE™® has an openi ng 8032 defi ned
therein to provide access to the contacts 8030. The
In d‘g% Eal g%ﬁ‘r ga/te}gs 1% gﬁé&t tﬁ%'c rt]%{;ct*malfl ge%%?sla ngfgléc:zélls %ﬂ@? 1rnﬂt§eg)102e90f surface
tepsiqnThgsipleis reéﬂne%ﬁ tltmlp?@tbere‘%ﬁ%f? tyriheamenigous. and twti@ﬁt 28B4y Igplcpupin the
abiseidd SHlsbre ditRNGHsiAOERlefeel | M 804 that is circular in
pl an. The ink inlet channel 8014 is in fluid
communi cation with the nozzl e chanber 8029. At a | ower
Aesidwoi Figh€?, pdzzinlefrumiht noztlh g rcerenss phissp beedn te patertn §09r2ndig041,
pé%Qr;thro&éﬂﬁe aétﬁ‘a@clr ydason Tﬁ@!étﬂﬂat&@ @fthé fheRn 8@ARe 10418 resistance causes the
encircling wall 8038 surrounds the novabl e nozzle, and
i ncl udes a statlonary seal lip 8039 that, when the
nozzle is at rest as shown in Fig. 44, is adj acent the
nmoving rim8010. A fluidic seal 801 1 is forned due to
t he surface tenS|on of ink trapped betmeen the

g o NN NN - o e NN AN
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ink fromthe chanber whilst providing a | ow resistance

coupling between the encircling wall 8038 and the
woowziogr7dml | 8033. As best shown in Fig. 48, aPCT/AU2006/000972

plurality of radially extendlng recesses 8035 is

defined in the roof 8034 abouB8the nozzle rim804. The

braatte sersl. §BSBmgeipnsend dssigond tha pviuaton biaml807 mban fitlatihe maority of the

eﬁ;ﬁﬁswntm zgfordzoﬂ!ﬁl &%&i@ﬁ){vﬁlgre&@& to ftiéa 1 ROBZ fe beé:ﬁhg@iéconyiﬁled to the left by
noz a |l ever arran

L T R U G PR
U-shaped profile with a base 8037 attached to the
Tlhé%ﬁﬂve %Q&%ntﬁlfmﬂ%h{)ﬂl& gf‘th@ﬁags'i'\)e g@ams gz%%r«lv@ﬁf@tﬁen@ﬂ&n@ﬁﬂ@ﬂ? thch horizontal

al so i ncl udes [ ever arm 80 t extend

REFFRIYET Em 4. FREBYOF A S e e S PR ofthe passive
bereamd30@or bidaeredpestiedly @ rthlBehin tagseai twistihedloveMenthpr@hisesalie lever arm

SQn g’{n&% g&%@ﬁ?d %,g@ardsf qﬁ%@&s&:ﬂg gmoegféc%lﬁe[ey a;{Jrg}é)E{lée& hlggng(t;mno . However,

ositioned on el
ﬂ&rﬂPS&%@ effeve Pivei@oiplaacpnsdingiiprofaronts gpouta pivatiepionglefingdhigy bending of the
pakiereaedBds. of the passive beans 806 are attached to
the carrier 8036. The lever arm 8018 is al so attached
to an actuator beam 807, which is fornmed fromTi N It
Thp fqwniyerd meteamgnti(dnd slightrptationt af e feveratm §A8 islamplified biathoistance of the

n@&&mah $030ROA 1R basBiveXehb 808 ’ﬁﬁﬁl)\,vn\xm&tm&éﬁén{ Stle n6HzR thAMCBd roof causes

her_than.i.h tt nts. t t he, |ve bea
RS GEEER I P BT 0. ot s ERE T HAVOR PERp: 1lbs
189 thit the surfast tension af theyink gaeyhsetlreftiid spal 14 s, strebelfed i thigmation without
aBaihERt o Rat Ky bet ween the el ectrode 809 and an opposite
el ectrode 8041. Each of the el ectrodes 809 and 8041
are electrically connected to respective points in the
Aselmiva &t Fig. 43 et th8PB0priafsimaghd drigsculyeit isgtopled eddrthecahdtqr beam 807 quickly
cgcgé'gﬂji &gtré(:{saTﬁeh:gnt&gt{bh %Eeg th§ Q:ger aztnht% célﬁLéﬁ@é 18 %qﬂle lescent position,

al so nechani cal ly anchored to anchor T e anc

wEh¢sR injburm. e250P {fe%al ip Bregseyh EthePanbRBi0r Y rifhe f“tetH‘Pé( ofe Hefpsgam ofthe
bhig@ginB6hd itk hhdrre sdri@d‘ettenﬁif)n Eidgl& neghtlvetpieséite calzelbyttitpRad mbement of the
0n

%z[e%ﬁ%%%%?% clglgscrs] Eu}ncx?& gn%‘ﬁ mn1 Lcllyl IIESpl éhé\} tfheq)u%nlg m%&chsatB Qfine an ink drop
887 et contipugs unres sqﬂbuﬁ%tafth%dtawnf PI’&h‘G%’F*’g oes sel f heat i ng

when a current is passed bet ween the el ectrodes 809
Ilgﬁ%dm%egy ]ﬂfrht{x\lo drg ;gO% g rt]z}chefs memacus FHS(%urgls thte ?Qre?c? Sh%' evsﬁowntm P;g 4t": Surface
tgngiorf dapseseitie mssthe ip the 0181@@@ 8039 renjeif ren*?éselsalomml ik bes bg@3ucked upwards
tHAGE the €301 R nie RELns e ndMlclaRfiBert @Rl B8 ink TN\Be duitkcehtSituation shown in
l:reztt’alned in the chanber 8029 by the neniscus, and w ||

generally leak out in the absence of sone other
physi cal influence. As shown in Fig. 42, to fire ink

AInBtQéthpQ §f pﬁﬁtﬁgali ﬁozzl@1 a&a&léeﬁr@ﬁltsm{aﬁle Riethe E@se@lﬁﬁ&éﬁ%ﬂ thh%w be described with
cont acts 809 and 8041 , passin rough the actuator

HEE B&E: O ITeces i [ gaty ﬁ‘{j’ Ko 0?‘}?@“5@3&}“%@’7“8‘{?@“ g opgrgion of a
sihgls htlancegemantd el ilhebleativdlo expand. The di nensi ons

and design of the actuator beam 807 nean that the
majority of the expansion in a horizontal direction

The Rogzle @@bgéglﬁnt L1 hsg oé gbubhle formigg hegter e#ﬁl@nté\ﬁtﬁegﬁggpé jyhiplycomprises a nozzle
pli@N8E2rvaih A @6kzle Q03 NIRrdie fht ndayle hRg 8R4 Fim8 081, and @pekttie 1@ @xtending
thoroug{l Elg n(izi%t glgtt o’lr"I{e %gzezlmlp? ﬁ qO(ﬁ.H P aCsr%eQ %tck*eg] gmjn %%glfco% %1 r@e %:ructure which is
dPR?ﬁlt%)bV by 9fckemishl vappar degesifioy @\@m asmstﬁ@fﬂ gl glhlpwe frbsequently
efch@m al | owi ng nmuch hori zontal novenent the | ever arm

8018. However, the relative displacenent of the

attachnment points of the passive beans and actuator

Thewmasls exmemert neluges,tvath rdygect te gagl noazler] W3 sisle walls 1008ios tvhiglgthe nozzle
pm\(ﬁsﬂﬁﬁﬁedt b&Emﬂ‘e@Hfo? §eﬂ§1&ﬁ)ylﬂﬁ\6ﬁﬁs aad the Q48 phi@ 160 Vemulti-layer substrate
general | y downwards. The novenent is efFectlve ly a

pi voting or hinging notion. However,
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the absence of a true pivot point nmeans that the
rotation is about a pivot region defined by bendi ng of
w0 b@7passs ve beans 806. The downward novenent PEmnau2006/000972
.slight rotation) of the lever _ arm80 18 is anplified
by the di stance of the nozzl e%al | 8033 fromth
198 9d apdnlés pessrse OB exteniias @wm%ﬁraﬂ%% FHBfetegR thp FEsdrdaes v ofthe
sakakeS AﬂSg:ed' @l@xfgat@ ﬁé&&ﬁ&exﬁ’enp]me@is htfsﬁbndeﬁ@dit&aﬂﬁ clteribdyi 1007 dvahat the element
is‘C#%MD ém o fozs%s%iertde eF,Ifl e nozz axaangi&eétsas % %WQ 'i'y ?Igcr&%ect?‘mm}mcal system

v e surface tension
(SEMS regrugturk, viislaiy gormnbricbyfallighogramisrocg®1 1 is stretched by

this notion w thout allomﬁng ink to | eak out. As shown

in Fig. 43, at the a are tinme drive curre
When the Bcﬁﬁlg araaﬁge{lthsem 5 t @6# %rr%seé\@if ( d)gﬁlgw) enters &fz cham Qeé 1007 via

tieauniét passdgs 100T e thataintchauei ol Tleresites, thetheatdr glgment HH Pristhented for somewhat
16 OHIEN G sé;c§ndr LU Be ﬂegtufg & i kRS 6 £ therRAShikd. RRill BMabddiated that the

in turn causes a reduction in pressur

hestep glomep 101D finthismalyoriaet Vil BNt Bhites antbﬁfeltogﬁﬁﬁ‘f ﬁ‘%‘ fig clement is

hedtdd, this Saukes Fbe p@Bhti@IF faperebutibdes $i thenink. 2iwdordiigdy, the drdt1 P Meponstitutes a bubble
r : caused by the upward novenent of the nozzle

ﬂgn%%%@JESOZQ causes thinning, and ultimtely snapping,

of the bul ging neniscus to define an ink drop 802 that

6O mbbna UEID, dhpiRficitEedlldatided anlidcrea@id @akise witjirBedhbmbr 1007, which in turn

cf;%sestge ebectlog(?g % 636110)(6 ? hteen{k ltO'Plethrgﬂ Qhe%ggzlqué?,afﬂq*ﬁn 1004 asz:sés in directing

& ‘Concave s hape shown i n Fig.
IR dpalOES as éissi cotd, eas semininties thechageq pfa diop misgiEeciRamber
8029 to remain relatively low until ink has been

'lﬁ]g geiéﬁ,e?g Qjﬁﬁp tl\é\e,?'e;g ?né} ogxrg ﬁ% n 1(502 gnc{ | It égf‘jge’r %nﬁéfg passlg%e 1%5&1'& %Bschat the pressure
veive geatriteiwiginghmvhingbefpayheatig of TA?I@QHF?@Y 104437 f%flmns 21 arﬂ“??@‘a]&m does not
e@f@& Edjﬁexﬁ-(:ﬁaﬁlgé;&[ﬁ@ Beir SdtelpoRlinf nbRles.t Ne present invention

now be described with reference to Fig. 51. Once
agaln for clarity and ease of description, the
The isiesistl Bitprasureanidlintipehatbeoif0 ot enlysiusigh ok h 2 pitghrough the nozzle 1003, but
a"f)s% @s‘ﬂ&%&g@i}ﬂ( l;laglpti]lroﬁ\éhl tﬂle dﬁg p:]‘\eagﬁ oD eﬁowezg}eth&%tzﬂaﬁsage 1009 is approx1mately

genent 1001 1’5 of bubbl e f or m ng heat er_ el qﬁﬁ bstantial
VAN Bioronyis dengthiapds er&mmogla@tda 1ngusquemdiameter fi5ers tgjegsf substantia
asch8 b e Al DR hegredominait bffectkd 2t Ipessa visaig tha chmober|1007ri$ tmforce ink out
004 e B0 1cABE & |- B, §0E RO dd1RetPAZAL €009,
t%ﬁmég(% the z%ee qﬁ(%z z e?ecﬂeg?rgp %ggﬁfﬂg t zfs na e%hc hed et?) r o%zﬁ a
S|I|con nitride structure which is deposi ted, by way
zst sh&ﬂﬁﬂ?@aﬂl tﬂé\@l@&tbp epRSeihd e@d&teﬂ M)vm daring lits “necking phase” before the drop
i,al leh. i he
fg Aglﬂns aﬁ:ﬁl& 3 g nlfb%le 1}(5:\1} has alreasd rea Shg) g%%g% quts%E glgi%% theh gun to
w@amé%N@Nmﬁgpoghdedhakﬂgwloo6 on whi ch the nozzle plate
is supported, a chanmber 1007 defined by the walls and

the nozzl mul.ti bstrate wn from
L
witHit the Hoaxtet003 (Hosttreatdes 1088 ¢fiie dfo), awsoie t(> hodrawtoihe gkt passage 1009,

%Q&dﬁﬂ%ﬁn@ &tc@llapgo‘ MQQ Bﬁge inel AN a@HLineah Mber@ @ABHom 10271 1003,
I's suspended wthin the chanpbe t hat .t he

fopraipgaganguiar pegk ]c%%atfﬂ%?rbﬁﬁe St th%ldr%]s%é?f&’éﬁ’ 5 grﬁ?%ﬁmg‘?ﬁfe nozzl e

arrangenment as shown is a mcroel ectromechanica

fﬂﬁg 'Y%Wgs a%ér{afﬁ%&[r\mf n‘ﬂ@de %ﬁm ltosbvgrgcfnfé%grﬁ}aé/ tefbion forces m order to break

rocess nozzl e arr

o1 ARl 100 R s fonk toypaeele 08 Y G aToh CHACSH O L e i getr ofthe neck
the reﬁlﬁfb&{m@d?by léaﬁbﬂlg\the&mbm of t6thigiirfapaisB g 8oldifNBe drey sd thea the momentum of
b AR sl b SRRy b Arbo et 1010

that the heating is in the formof a thernal pulse. It

will be appreciated that the heater elenent 1010 is in

thermal contact with the ink 101 1 in the chanber 1007

so that when the elenent is

O!‘i
)
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heated, this causes the generation of vapor bubbles in
the ink. Accordingly, the ink 1011 constitutes a

whedsloer76r m ng |iquid. The bubble 1012, once PCT/AU2006/000972

generated, causes an increase jn pressure wthin the
chanmber 1007, which in turn ca¥es the ej ection of a
Whesisherleppd O Hrbraakseoth gepitatiomfaressigreersst o Frdleqtad oy fhe a@G 3020 45 dhe bubble

Y0l 2recliE}Beh t@mEbod: 6 dollaph 1DEM U vﬁl@bdﬂaed bRl D B shilfacksSin the vicinity of
tﬁé I%gitt gghll 93 161?7 ! Q’Vhln]l Ble cav%&i%ﬁzg %ag PC e ] gfﬁactOf a drop

rect e reason here 18 only one nozzle
1003 and chanber 1007 per inlet passage 1009 is so

YdadotibNGpefdE ﬁﬁ)ﬁiéid&lo%\éﬁa@&ﬁlﬁf AlBe f&ﬂtﬁelwgent Reenthan® ﬁJw be described
enent of _.a bubb

of ..t |l e
288k 0 0 BT el BR it € g Grphsementbavin
nopAlq @gpl@n@mﬁgma ik 2ideagtherdfefh benil pegyratva sr@ndetad pra@sckilerpesmnedmthm the
dhﬁlﬁoeﬁ h@@hﬁﬁnaﬂa@@?soﬁ@me@ﬂcbﬁ&% Q@t% ejea Iﬁ:\k:hggnjthe%l&z e u? iy ﬁe preferred

t he nozzl e pushes sone | nk Nr ou
etn}?gdlinFﬂt g){:lu%:g ggaétézglb I%T—‘ig\ﬂg\lféof whllehléclpdﬁF %%en‘i?é?é‘é%f‘é‘ portions for
PEQQ8ng condapive aiinget £éopdi2O6 the. BROciatatiOnsmebted b el giddle via an arm
@Jég/ed l:ﬁroQél‘ll a)élo@&imaﬁ )& tﬂ%o@élé/ chgrﬁbem The Qc,rtluﬁto} Q‘mqll &Egngé shape so as to mate

}—Ei IS a substantial viscous drag.
P ?H‘Faluy Wtﬂﬁté‘e Priagoofhitivalot in e pergle chymbervellpr essure rise in

t he chmi:antla]l@ /FigsS52k Oc, trate @pravitkéd @bdmatidiiloytgibnd d¥ehe basic operation of a
ﬂgoﬁﬁ Qlﬁao%ing&t )3 goz%lg %%m%c%@l %r%\tflcrll fﬂlt&{lWl[ﬂl 13(185%5 by means of

throu passag

s e Rhaaﬁwb 3 f@fB cinge B fronphervad sybgrasrowhich te nevgle piagiber 501

réste Thd dogzlphasier 5t @frhetnclud® afl i@ BjettoR fdsS500 firbund Mhich B ifik meniscus
ge, the bubble 1012 has already reached its nmaxi mum

si ze and has then begun to coll apse towards the point

of collapse 1017. The col |l apsing of the bubble 1012

Ihsﬁlié@fe@SzzIe"&Eam[B&* 501 is@badaRpa@sRe I Lihick %%&@on&?ﬁ@ tol a? Ectt;]ag;LSOS through
rom

el 8 B R e BRSO LS
aﬂmeeitto preesd peon DOOst 51 \Rie dost $10és fzed int: subftragol | apse.
Mbst of the ink 1011 drawn in this manner is drawn
%ﬁ? e nozzle 10%_ forn1n an annul ar neck 1019 at

8 ’tbsa gred o cjepfg depp ﬁmfﬁf%ZZ‘ﬁrc ggper38L. jog Wuspterhi Figgd2B fthe heater means
5This hehted po @l Gdergbrinma sxpanser Prafefablg tiihbiter @feadd BOPSREI LU He @ther
QN6 CPHEE achldk 0.prea
p 1 P s e ? e Of 5’%)% %retbgiﬂ ¥ dlg ﬂlageg{léﬁlgﬁn% %]}gghgn%gcg {fﬁcgefafo@eglﬁhe bﬁnd efficiency
1% ﬁwﬁﬁ%e of the bubble 1012, the dianeter of the neck

1019 reduces thereby,pedugidgnishg o 0f ;
sur f dewwdt effisicoey kol uh® N8 QR q;zélma.l Expansion)
of the drop as it is eject sty orSherdcnbiggt &apgcity

AS3ifidoleGhaRRh1 f6r@hedbdi@ Weddd® i éaﬂ)el: ﬂcl@lraﬁ%ﬂ(fhfcamqﬂm%bsg as tsc’) bend a glass

droﬁ 1016 breaks off, cavitation forces are cause
e

Eft'ect ed by the arrows 1020, as the bubble 1012
col | apses to the point of collapse 1017. It will be

c (S Cate a en CO UC € €Irects o
THOH gt@rrgéagsfsg%lagm@%m S e BT e bl 310 Suck il bl ekt of

of
a&“é(i’f“’ﬂ aﬂ?éﬂaé%ﬁeéﬁ‘f%‘cﬂa d1°f<‘ét1 5‘Hr?6<thﬁl@f sma fermg} cxpisipnsiaess he post 510 result in
langzmlvenaats bathged@aindsui t abl e for the present invention
will now be described with reference to Figs. 52 - 54.
This type tgplcally provides an ink delivery nozzle
Th fe #ed wensesiuentisl gaddle anopdnzentvaysespanesl memaye inpessarvdround the

irfk ntehiedulB0s C\iﬁhﬁ:ﬁ ehepaielh, WMl @irate iR 'F%szgdm Le t ﬁﬁ nﬁﬁ:@g I 8e hea%er current is pulsed
n e at or
c?gw l%e |te§ Ogtco {)Oétogoéﬁl g‘sé]t‘cing ’iﬁ“@’@t ﬁ‘ﬁﬁgf ggﬁj? L Hozzl e

chanber. The preferred enbodi nent includes a
particul ar thermal bend actuator which includes a
series of tapered portions for providing conductive
heati ng of a conductive trace. The actuator is
connected to the paddle via an armreceived through a
slotted wall of the nozzle chanber. The actuator arm
has a mati ng shape so as to mate substantially with
the surfaces of the slot in the nozzle chanber wall.
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Turning initially to Figs. 52a - ¢, there is provided
schematic illustrations of the basic operation of a

wooemzlog1783 r angenent of this enbodi ment. A nozzP@I/AU2006/000972

chanber 501 is provided filled wth ink 502 by neans
of an ink inlet channel 503 which can be et ched
Settseanergh the podsiecP7 is desstipiad 1 2B P Shitsiaigscrrs pfHn- g figgedfyation causes
2 Bhdral 1@EnSof the B ifdOBZhoRzlEthamtiRe ' Thb Bitwird b of ¢k intt@siderthe nozzle
1 nk ectio 504 r.oun
%}@: colrrﬁsgl nglglgg?] or% rfsgl 19Q «gx r%\ﬂl &%?&1 ﬂr&gmggg%f%%p |C5)12 which
p@wdsdeth@pm i Tt eollmedensioin el iR SoReral YTAE o niGefg the nozre

A QU viRnLS R Hov Ehaﬁﬂ%ﬁSOWain lim@ fthetrB£leltBatbk:e50¢C RasHnet su8Hat the position
The _act uat or i_ncl u r

e .
i AR R N S RO C ey T ot e aeih fpuotier dop of
igkost 510 is fixed to a substrate. Wien it is desired
to eject a drop fromthe nozzle chamber 501, as
illustrated in Fig. 52b, the heater ? ytﬁ; S cectional view
Fige 2t ilepmalts 25e P PR g0 T PR PR R i ! e 5B
tirbigh heahesf nneknsadg®ent dfSiel §3. OrthéshBeuos Heernupbaring @fwémetfts prekusly

are built frommterials having a

1%%80 y%£ %??%?ency where the bend efficiency is
deflned as: Youngs Modul us x {Coefficient of thernmal
Pﬁ&@aﬂﬁéicﬁtﬁlt))r J0e Belués b betibsaif eyered acmatddenisietgy5 1% whioke gindpiigy an upper glass

' p 1orﬁ%m?1§&0é stllycoﬁa‘dlgyéildeé %%lfcg—ﬁlgqacfnq{pl O?L tltf\%ﬁﬂm Int}ﬁe ﬁ?@% f?;f Alternatlvely a

'S a co can
osmoewatsckﬂ@llqyéwar (herma&grscal%?af@rqnﬁkel) %‘@ ur'rlézsé @PCWH h%ve 8 6’@11“ bend
dieiehddeal |y | ocated adjacent the end portion of the

post 510 such that the effects of activation are

magni fied at the paddle end 507 such that snal

Thi Stenterh nisidp Byes B Brisinadarred fyen 3969p sush, gesistis hpafing talep plpogaear an end

pIRNE mtp%st.t ofo. tAlaﬁcﬁﬁﬂzgﬁu% B/ %la{ﬁhﬁ)rtl'&ﬁﬁils bre Mﬂ)ﬁllleﬁtaﬂat abidck portion
C on en nmove n C ra
S R o B e AP Gt R B 06 5 05 i ch

expands, as illustrated in Fig. 52b, in a rapid

FRAORE meadd R0 Iﬂﬁﬁfy%clu@éér bl o§thpédf>e$eQQCt§d&Q uhif¥45 Infiich are elongate and
e ect elg out of g

ion to fl
L e %ﬂ%ﬁ@&eﬁa@ﬁf ?f}kmgt s oEif Bufpos s
mzﬁnndﬁﬂCSlbtv at edintdbemgai adjacept taprered tudts b t5andgiowSo ekight differential operation

%ﬁ“ u%Qrﬂﬁ%ﬁh%§§%%é¥@%&%ﬂgﬁg§§@§ a general reflow of

Into t The forward nonmentum
of the ink outside the nozzle rimand the

TR Ibroasﬂbaiaﬂ 5 19gs bR kit o BGth 529, Tk aam GEriein alm @eckidty the paddle 507
16%1& t%Je ngzele. cﬂa%ubﬁqéfm gy rln% of g dlg §2% fm&ﬂn th@ El@&(ﬁ%‘?’mgzﬂ cﬂalﬁﬁer 501. The

nlSCUS 50 results in
e Az indesignsd RinprglloP M it fe B pdseoHE é?oéﬁ Sl foeepSpRAryitcs for the
&u%w' Jkk brb@wuehansee| TROSk is hdll dehdiatly withie tha @@Zk ehagba hlevia surface

501 is refilled h that the position in Fig. 52a is
ﬁﬁﬁ?ﬁ&?gﬁ%ﬁgémgﬁgg?he nozzl e chanber is subsequently

ready for the ejection of another drop of ink. Fig. 53

Whiisit §&ta% @tu&b ge arﬁxeﬁ@ RE6dLdiCe dhkrendhs @ﬁss&dh]ﬁodgﬁ) %2 kignium nitride layer
arrangene i |} ustrate

t
§1ﬁﬁx6t51§ Hne 3 ckcﬁoFtlgg 5 ]&com%g 8 a écm,e §M8§? Pﬁr%&f wkﬂn rovggs the1 necessary power
dnkd e@eroffcirgpitryefsr, thet oezlmmipeménh gThe ﬁonélllcemtr@t m@wnéwngpf the nitride layer

%13 gﬁjgcq}d oetg &@t% 1@\%&1 r@s%ftsaﬂl 9 Eéicral%b@a?r@ L&ldmé gﬁhe@.ﬁﬁ 2P @ Eonsequential

series of ed act.uator u
Sesbon OB 08 U THRFRSE GPRSREIROT P B1F Uit aer o on et
Srinker 6:pRevidushdesteped516 formed on top of a titanium
nitride layer 517. Alternatively a

An array of nozzle arrangements can be formed so as to create a single printhead. For example, in Fig. 54 there

is illustrated a partly sectioned various array view which comprises multiple ink ejection nozzle arrangements
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copper nickel alloy layer (hereinafter called
cuproni ckel) can be utilized which will have a higher

wheed/oef7f3 ci ency. The titaniumnitride | ayer SBRGT/AB2006/000972

a tapered formand, as such, resistive heating takes

pl ace near an end portion of 8he post 510. Adjacent
1%114 A ifrReaed lingsdeasdt faama pristhedd oy Qli@ursy, differertt wpes ofrarstcahbe
fatoulaedihd@log pakcélbraRay®d® Whi ch al so provi des a

mechani cal structural support for the actuator 508.

The heater neans 509 ideally includes a plurality of
Thheonsieghion elfheneinthesd systepuiipscrisd Sanwbricesd vtilizang ethrsiag MEM Sadhniques through

s?ﬁtg?@ ﬁ9d1ﬁﬁﬁ‘cfntof Bbigps tsttatout PO Paille a?tstrtgse eﬂgg%ugtﬁdgg ERfion Method and
G3erlar ST o, o5 P e i st conipaplhich ae fuly

uuﬂpmﬁﬂﬁmﬁmandbakbOM/for slight differential operation

of each actuator 508 with respect to adjacent

ctuators 508. The bl ock portion 519 is interconnected
TS RRS] RBB e armResbl Tewe Refvepr pYP0 En HIOORY et ehoyedescribed ink
dgliversl lnezzt0 Frrinpeli ambeg tith eurfaeZ Abpendiizasptee the Sddth toy tmelaégsawaf cirduits and the
d§skr&f prﬁtn% prc%graes thrbé%tgﬁe ?{J ggro%fmeidp% n%ag ﬁlg%%m&e ?o cHFy require 5000

ener
S STIPeA SRS By swnﬁe A fimesiptead & t58iorech debis printae resul, whereas for wideo
el @ miinifiih io€ $0,600) 20t00€ 0O $U,dob Quy-1RE mla)nkee@ E&W}Qoxﬁd’é@ aRhdlhe length of the

pﬁxﬁ]@eﬁ%{é ?&é&%ﬁ%ﬁ% {iegueg%n%mg Tes qé %gr f}oﬁhcol peho]to quzglfyotﬁﬁ%:s i)rh%4 or US letter sized
meligypt o ground\ARIADi; the intsergfeds pircuity 7¢ anazn bive 43584 névelesrentd® Thegefore, in the

cBOWBMACThE MEIGAIG0E Btcaﬂaﬁe Pasa&d it I E&(HJQJTCt I‘ZeY tK)t tﬁ@intéﬁ)ated circuits 74 may

e el B Yoatied Qtﬂsé%h Rearietoh LBt e te printead i
cappige ?f@ee@sérpymtpve\ﬂeﬂs Hh 1, Yo Kt WRodnd e ifixative) ttliy méyomesutt e82944 nozzles being
pﬂ@i&é’d' of td sl B OE e ﬂftegra-ltéh Sir &MUk bii Men b defBits, 'th%%ﬂ!:utoﬁlcé s'apportmg each
qggln% of the nitride layer 517 adjacent to the
DL SHSE resul ts in a general upward bending of the
arm 20 and consequential ejection of ink out of the

Tfﬂ@tﬁfnln& ipiMleh teNRuiRd u@l%l@&h%%zﬂlesangﬁéeﬁgrﬁ%ag%p e Gorl BT I1t£}n the printhead

usual manner for an |Inkjet print revi ous
C*H‘e’ riPHEY noRpe desqribed vith refessnse 8 FigsSdnd&nent s can be
formed so as to create a single printhead. For

F&X%rgﬂev% aa | Derhi évg of tﬁe‘"in{egrgtrec? 01rc§1t %Jmldsltts r<l:c>a‘ntneecgc>ns e ?I%JC c‘evme (discussed

Sectloned various arr onprises il
aopg PEVided Vighp thowrird e&?tfoat‘i@@frﬂtmtf@ wigige buds fippussed above integrated circuit

74 intlede a':‘ﬁjftﬂdcol'd ABBI03 ‘Bor&’&mﬁg&hef Iﬁfe%cﬁlo@!? fotd@athodid, @M nozge control logic
S Ca

i fferent .t
o6 8 ne It LA LUAEE 08y ] 42 20 Bl PN RS st om e
SeRRE dpvierviareiiel-seepdtinkm descri bed can proceed utili zing
standard MEMS techni ques through SU|tabIe nodi fication

set .out tent 3,1 13
TS ot [P 8‘22 EFSRI P et Rodl b t}&pt?a iy ooy fepengipe, via a link
9QQlowh1¢thztay US)n, thef fprimeaf ad) elbojricilGpnt@@8 Staws srd@thpr aperetivhal information about the
nEP Lﬂa‘}@&E 90 1t1b<%nﬁﬂﬁtea%atb§ckqg RS0 6l lggle do¥ via another tink 908, which may
blhcor ﬁgén oss reference. The Integrated
eﬁ?@ﬁﬂ e BeotiF9hged to have between 5000 to
100, OOO of t he above described ink delivery nozzles

Tli'l‘:r Jo%ﬁgy @tLrQ&ﬁ 1§ g %wﬁ‘ HJ[L&Q getalﬂg@%d%gzgy 2 2]3 P‘ipé: g6 lltewnlgtbe seen that the

the inte rate circuits

n°§? B Bt ‘i°££?s9°? SEERTEERD ey Oleiegip Pummp G L nZhy Ry rwalrle g fire/select shift
repistyr N2 DB bloGlort dar@elh, Yoadhed Whick isT0 R ena 2T |2 RSP nARY €A shift register
o@dl ong the surface of the printhead to achieve a

desired printing result, whereas for wider nedia a

m ni rum of 10, 000, 20,000 or 50,000 nozzl es nay need

to be provided along the length of the printhead to

achieve the desired printing result. For full col our

photo quality inmages on A4 or US letter sized nedia at

or around 1600dpi, the integrated circuits 74 may have

13824 nozzl es per color. Therefore, in the
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case where the printhead 600 is capable of printing in

4 colours (C, M Y, K, the integrated circuits 74 may
whaoog/oar7’6daind 53396 nozzl es di sposed al ong t he BCT/AEZ®6/000972

thereof. Further, in a case where the printhead is

capabl e of printing 6 6 printing3fluids (C, M Y, K IR

Aaﬁ@wa iff Figaj thefrofsdiictshiferpeistes 914 ipclpdss Browhpaiciry shéftredieter930, a roverse

paﬁ aMisER degetar 93 endel ket Qe Ristér!98. | Emﬁ@lf @tfﬁdglﬁérrgmh&ﬁes?ﬁl odd dot shift
reélsteh bii‘} ang an egernrtf Eg]? éegljétsx’ 9|3hhefh t I‘ Om%\iqtsug ersn9%3 and 934 are

rnozzle 1s e mannef
commefited atl ozl enfl iykeh dlest dae isyeloaked Ahreugh tireaadd il mesistend§a bevne direction, then

t‘tﬁ&@ﬁ iR leb @ Cknit b gk 9§£h%ﬁ R rbvRksh @@&ltl&a rthe IOQ.‘Q.@ o@- gpbdNtﬂelﬁnﬁ@Oén dot shift
rerer

es bed .w t enc 55
TR E OPEAPPLh LG ToeqiiBn o) pe LR Spadsey o sgml
(@osreciiim st godidtion BsRECIdawnd @p{retios,chs @stican sigead jelects dot data input
lﬁ{[ﬂ\éﬁﬂgﬁ&h téMhE ch&‘ 1J1)D!:%f &e Hﬁﬂ'ﬁﬁlaxe?%g ¢ ﬁ“ﬂl@&h§e§D&fx] Fop gdcﬂ)gollcﬁ] {o be supplied to

di scussed above, integrated circu
ﬂPﬁ Wﬁ@@gmﬁmﬁ6¥?e§9&%re array 901 contai ni ng the
repeated logic to fire each nozzle, and nozzle contro

A sggie %olgrQ@Ntwgl 25 ﬁ-‘%!:rﬁ)eé \Q@h rteiieﬁzglcg %Cﬁ% 8§ ail'l the tmgbgdin[e t s{‘mbv% the column N

nozzl es. nozzl e contro recei ves
inclugth1? Fira e@eﬂe@n&ew&:e ofq dptagyalip 8-2admesgen datg aluel@ for each of the six dot
st Zegisers C Qbitih®N als® GiblGded Brodt SireGalE 9B UoROhd BrvafiThe SIET I‘egliter 930 and an

geg%% J\?\ﬁl B%Gfromocg Zre\%rsgl r ]%e%lrst%r J3? rwhﬁ)clix q%tsﬁgéd a\s/ ing‘utsato la Imrl]lhiplexer 940.
ThopwRettdhe mulip ‘1§§4Qalﬁ epnmlhé by fbpeele_att‘fpkgh%ﬂl int thé eshonteshiftgrister 932. When
tRkatt vdihas Raz &k 8dHHE aélueQ@@u%uQ,Qﬂd WwiRn @@ %Bémla@@tis.e(ﬁe,%en fire value is
kO the nozzle control | ogic 902 via another |ink 908,

WRitch may be al so provided on the electrica

connector. The nozzle array core 901 is shown in nore

Ea@laint oddhnd 88 datDBma s mi-037 8 EIF g](g)el’(rlp a? ?1813158& g\r’cl\!bllg!rs?(g?n%&@ Bnd even dot

that the nozzle array core 90

kﬁ%?fﬁélggfﬁﬁﬁg” “. The array includes a fire/sel ect

shift register 912 and up to 6 col or channels, each of
Emldghatbﬁar{dq@as@&ﬁ%h %gta péfue%oxﬁmoz{ l[nﬁ%gp h ggungc%}ll & I fAt unit cell is shown in

regi ster shown In I relse
Qi dFtPﬂ in&ﬁ é% e‘r‘he ¢qtJatthyep Efd’é%’g’%ﬂlﬁﬁf’ldthﬁé‘t’%l’tf fhe euteﬁ P#tbe data value 936,
whiely s hitle by 9BQype dlipk-fiyg QS Orfiey 4 efeinti@ oSthé ddd dbﬁgi'ﬂsr&gﬁsfer 9831 The data input

[ I
to?tgegflhg ﬂ§r? éﬁ ?l%prl A C% %r dﬂ:en &g gl?]t})ug 8]fda p%&/%oug ﬁen?egg z éhé Iocslc¥ éo& shg%rgglster (unless the
elgmept SWeeQPéﬁdeéP@Pn i§ jer first elegpy e the Si8f regiFige HbEIHChaWEP isvigyt is the Dot[x]
valed). S)bﬂaflst clécR@ Sdnehs ofdpd o NR-MBPH4AME 1BEHNNRGIHE reddipt ONE negative pulse
p%vgmﬁy %gat data is clocked through the odd shift
P 3 in one direction, then through the even
Shlft register 934 in the reverse direction. The

TRISu ofWtchdkd isBEidbd B ofd cﬁ Ae uﬁMﬁ b Hifice- &B\%t_];l{‘IN]j &bk, e@thérsinputs to the
IS I N

a multi
AR pelbienn CogCteut R g Gl A orest Bl pe. The iin
tigel o arg22ieois tonpellod e e puise peodieisizgal Pt, andrvau brafor opaplatiéngthened to take into
adchiBt §A6R Shoge %btﬂ{'ﬁ% tRf L{,“SQ; §uedt‘3tlox9i Eb()@erl : IP;H‘;{ lmt 1[efﬁl>vable power supply

lied to the other i nmul exer

crppilepty T SEEPERT BP0t feggeﬁ?/ ceaaw&eﬂ et snémwfﬁealﬂr giected from cach
ndzble ayiess fiedt invie echbbdisdni detcrib@igihsprefils siibBPr ishedatig)foteach dot shift register,
Wﬁl@lL Wdel\l a%lLrl n%ge%%ep @on%?eaw E&?Qﬁg’k&olﬂrru[ngg el—h%&{ggeg 15 gthcf : % odiments, the
Pb%&nal %W@e‘wd globalY (isiisThe sarie BGuell wparles). vaganée eeed@ﬁa taipred to each unit
cai\oeevefi@dteachwadzise 937 for each of the six dot shift

registers. Colum N also includes an odd fire val ue

938 fromthe forward fire shift register 930 and an

even fire value 939 fromthe reverse fire shift

regi ster 931, which are supplied as inputs to a

mul ti pl exer 940. The output of the nultiplexer 940 is
controlled by the select value 941 in the select shift

regi ster 932. When the select value is zero, the odd

fire value is output, and when the select value is

one, the even fire value is
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out put. Each of the odd and even data val ues 936 and
937 is provided as an input to correspondi ng odd and
we@n/0dos3 | at ches 942 and 943 respectivel y. Eap@T/duL006/000972
latch and its associated data value forma unit cell,
such as unit cell 944. A unit34ell is shown in nore
Oglesttlari datajinlogded)into5Be laffin@42dthe fitepable Ry 4M judse grofile Py pignals are applied to the
ANDI Qrefok O RodtiRhe BGEaRERr hilfozRb tiidet Dot LPGK @RLAL YALWE? that contains a
936, which |sgneld by a D-type tlip-flop 944 form ng
logit Tel ement of the odd dot shift register 933. The data
input to the flip-flop 944 is provided fromthe output

- TR sigRalPF LA AEHETBMe shiimirlE 80 chlBlinsBbiLL Tegi ster

(unless the elenment under consideration is the first
element in the shift register, in which case its input
Noie L NE Dokgdn Val URjcripfiddt @ 1S ClI OCKed from t he out put
aof :

of—fip—ftop—044—into—tat-ch—042 upon—~recelpt—oft—a-
pnegat i vé™ Bl se pr JUERSLPAUAT oshiBatES e out put of | atch
942 is vi ded a n f the i ts. tg.a three-input
ND gat g{ ugjﬁg. a hzorug’luﬁ%g?ager?%o?%gﬁjf&ﬁﬁe%gt‘e' 945 are the
sFEisi gndteuf f r om t Hbifigesisiy elodsfin nihis capgirashon Fisiogkgdye eithés ctpck
pul se profile signal Pr. The firi ng time of a nozzle
Lignatont M8 ed by tHHe SbiF s Beefly B P dstemed gzl freand can

be. for ,gxprple, Lengihened Lo, Laks Loto Asgount a low
Prol t age "condi ti on { due {0 T'ow power supply

ensure that a relatively consistent anmount of ink is
efficiently ejected fromeach nozzle as it is fired.
Ak Bhokvh & BE1B3Odh RN ig R FE firk RRMA o NE8addhddfth bRb1S HGIAS ofd coloSin the current
o 8P SR Byt ot Bl R U P
ovdn fueakenns injtimeielaeed faghitrodi nents, the Pr signal can be

applied globally (ie, is the sane for all nozzles), or

a e i ndjvidual tailored to each unit cell or even
s BB R e kb e e 8RRt el ha fifimons s e
CBHOB bagel.e THej deggneand bdnetrubtion i Btcms lissvesl oo b éhoRRrskidlpdyin dllegrt of integrated
cituft el?gHQéring thatatsidahia AT nGRL BesIber in G BiksRiBoub@ntt e
trigger the nozzlie to eject a dot of ink for each
| atch 942 that contains a logic 1. The signals for
Taambhzlt @ nery 0b anfieh aa20ekHz WormitrpridtexChnit 3 chpable byrintag angbout 60 ppm, and
, c -
et ol o Ve o bl B PG PAG DL AP oo ke 0 o et by e
epsiag RrivphepdiopQinaileast 10 nplign Gerspenspeend: dfneveste fe mpnghgy of peseles is inoreased
toCproide forhigherchpéed aSBREHAF-QLlIt) Prifiting bt gasTIQ €nilldn drbls PerGbd@Ed( preferably at
leﬁsrot Zgé(r nédh?g Hr%?srpleerr e%o%% %rtkgil r?orﬁe- r?tgr%?}z ?titla%lsetki_%ﬂﬁosél:d%rgg ?eg se{gcgnrd may be delivered.
Ah sl prieeds, thepdrons 9% ink areteiscted hyetheppozzies vath@ppximpmprep, ejegiion energy of about
250@ndjbulcpsu@pal s Fr are routed on a diagonal, to
enable firing of one color in the current columm, the
next color in the follow ng colum, and so on. This
Cansequerglesintorrisr tuaceasmtodde pntide Bythesp sreedsi the controloslesirongs must be able to

d?ﬂ-bﬁlgﬂztﬁeﬂiﬁepa ﬁd’fzﬂe fs Q&éj&¥zﬁ§oﬂ (ﬁ’%ﬁlia%-eqlﬁﬁ?e{ﬂ%. Ih ﬁ%s ¢18Q, iR Qhe instances the

e |latches form e various shi registers, are

oqT{FPY §eckeuift jmust e Pl IeEA e & 2 WA Sres Ofp i i rate of at least

5T inﬁliaﬁel&bxgﬁnamd g msﬁdr Tigg Ihztyrincméase! tabtddagrd 00 @illinp Idbter_klhmiuns per second or

att IQaStFS’agﬁlﬁljoﬁ lﬁletlaxjmggtééng er Ige%orﬂl,r d gfma{np Ezﬁ&ragfeﬁgl ﬁili(n?&é'te}%ina ions per second
n n, a so Wl e

engli neering a esign, and s not be descri
Ao e igbear1ecd: ekefmeel B g ARplicatons.

For the printer 2 of the present invention, the above-described ranges of the number of nozzles provided on

the printhead 600 together with the nozzle firing speeds and print speeds results in an area print speed of at



The nozzl e speed may be as nuch as 20 kHz for the
printer unit 2 capable of printing at about 60 ppm
wae@7eves3 nore for higher speeds. At this rangeCDAU2006/000972
nozzl e speeds the anmount of ink that can be ejected by
the entire printhead 600 is a5 | east 50 mllion drops
lee§0 wé ponetondeideerding g the yanting siseds atddastri O’ @er spognd, preferably at least

ZdOQﬁl'l %ﬁsﬁgmﬁ oanQ 0 gxt%fefaQISI a'f”leﬁgieffoo Srﬁgeg&l s@(.r&gd at the l:ugher-speeds Such an
Orl neJl i.on

orgafbiee P Rer bRl b B epsBGR PREPR b Ggn gpeedt so peviously
athetdndithanaventpné pytee fugts.abl y at | east 1 billion drops
per second may be delivered. At such speeds, the drops
ink are ejected by the nozzles wth a maxi num d
T‘éﬁ ieRtiop Rasgpra dgrgritgd ety S B RRIO O PELe BT g b s Beld Wil readily
%&S@Jﬂiﬂl@ Rirlations bimodifick@ionsttint dooodvpadidnethgipirinéndngppads the broad inventive
od $§e speeds, the control electronics nust be able to
eterm ne whether a nozzle is to eject a drop of ink
at an equivalent rate. In this regard, in sone
i nstances the control electronics nust be able to
deternmi ne whether a nozzle ejects a drop of ink at a
rate of at least 50 mllion determ nations per second.
This may increase to at |least 100 mllion
determ nati ons per second or at |least 500 mllion
determ nati ons per second, and in nany cases at | east
1 billion determ nations per second for the
hi gher - speed, higher-quality printing applications.
For the printer 2 of the present invention, the
above-descri bed ranges of the nunber of nozzles
provi ded on the printhead 600 together with the nozzle
firing speeds and print speeds results in an area
print speed of atleast 50 cnR per second, and
depending on the printing speed, at |east 100 cnR per
second, preferably at |east 200 cn2 per second, and
nore preferably at [east 500 cnR per second at the
hi gher - speeds. Such an arrangenent provides a printer
unit 2 that is capable of printing an area of nedia at
speeds not previously attainable with conventiona
printer units. The invention has been described herein
by way of exanple only. Skilled workers in this field
will readily recognize many variations or
nodi fications that do not depart fromthe spirit and
scope of the broad inventive concept. CLAIMS 1. A
pri nt head mai ntenance assenbly for maintaining a
printhead in an operable condition, said maintenance
assenbly conprising: a maintenance roller having an
el astically deformabl e contact surface for sealing
engagenent with an ink ejection face of said
print head; an engagenent nechani sm for noving said
roll er between a first position in which said contact
surface is sealingly engaged with said face, and a
second position in which said contact surface is
di sengaged from said face; and a cl eani ng nmechani sm
for cleaning said contact surface, said cleaning
mechani sm conprising: a notor for rotating said
mai nt enance roller; and an ink renoval systemfor
renmoving ink fromsaid contact surface when said
mai ntenance roller is rotated. 2. The mmi ntenance
assenbly of claim1, wherein said engagenent mechani sm
noves sai d mai ntenance roller substantially
perpendi cularly with respect to said face.
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3. The mai ntenance assenbly of claim1, wherein said
mai ntenance roller is substantially coextensive with

wa@ adod/opr7sht head. 4. The mai nt enance assenbly oPCT/AERIWG/000972

1, wherein said contact surfa is substantially
Hg&&ﬂfnw 5. The mai ntenance assenbly of claim1,

n said mai ntenance roller conprises a rigid core
having an el astically deformable shell, said contact
suUr f ag @riRlalSaifBnaBddaQEmbtiHof 86 Raifhe SRinthe Il operfble chbition, said
mai nt enance assenhly of claim5, wherein said shell is
@$W3F9§§ﬁmg?y§?PF%%%e, pol yur et hane, Neoprene(r),
Sant opmemnefande raier dviag are(astically deforfifable nwutant seifi@afoesealing engagement with
QﬁﬁgﬁQthggoﬁk@%ghgm¢mherein sai d mai ntenance roller
[

s offset fromsaid printhead. 8  The mai ntenance

as s ent §Lagrmee} mechgnipm Rfpmoyiag spidgolispbatvespp Erstpatitps dwiidsgd contact
Sitfinde dscstalingly érgaged aftidsakidicel ahddse@pepdsitionin fxdesaRidd@RE@Face is disengaged
and.fatl.eass transversely across said face during

engageneht and di sengagenment. 9. The mai ntenance .
assenbtl§pige meghagisy for clegpiag said soniast rfappistid depaing megheligmegomprising:

i s biased & fwasfHiSrotatdigaid miifttna@sdikd; #d.  10. The _
B TR T R N L —
cont a®tlerdyptptgge. 11. The mmi ntenance assenbly of claim

1, wherein said ink renoval system conprises a

ransf.er roller en W.th sai d mai ntenange roller.

S e G D LS Ve b AT TRTEER Fe Ch
meigtensfics rollexiubseantiatia perpendiedarly mih sepeftacseidffige. r ecei vi ng

ink fromsaid contact surface. 13. The mai ntenance

ssenhly of claim]12, erein said transfer_roller is )

met ai® PEYPEre aﬁ?&l%?ﬁé? i HEERIE Braiemaatgplipr § pubgifukipliy coextensive

With saidipentiiedh sai d transfer roller is positioned dista
fromsaid printhead. 15. The mai ntenance assenbly of
claim11, wherein a cleaning pad is in contact with
%ai d Thedkifeasnes 5temaly of ofgm 14*%@%1%&?%9%&%@@0%\% gopTtigllygpiform.

claim 15, wherein said transfer roller and said

£ | € an’i’l{égnaﬁl@egan@{ %seﬁl%%g&ﬁﬁ?ﬁ ﬂl/}le%incsﬁg )élgg{ééalm\:/eerolm tcﬂn rS1sae‘I zg rigid core

mai nt enance roller. . The mal ntenance asse § of

keyigg #n clasticallytfsfoarpatleshellpaidaoninciondise beiteah Peer surfed of said shell.
transfer roller and said cleaning pad are nounted on a
chassis, said chassis being reciprocally noveabl e

between said first and second positions. 18. The

frai nt Brvanmtenanssastelibly obflain b avheren@aid gk isepmprisali ofl siideaes silgirethane,
N&pe @ AhthRche? f @tPUsi ng, sai d chassis bei ng noveabl e
reFative to said housing. 19. The mai ntenance assenbly

of claim 18, wherein said engagenent nechani sm

G onpr Tisesingnankemgmbly néclan §agerarid apinenagcefroliesis offaidronf said printhead.
said at | east one arm bei ng engageable with a

conpl ement ary engagenent formation of said chassis. . )
20, THE THEFPATETATERLY §5SER b YPoGm a@PArdH 19vWeciid contpet witfaqy and said
ighasgisfacadpndesas rartatd teastrsayperobsisgid faos dueingqabemeit aH Wisengagement.
engagenent with said first end of said at |east one

engagene nt arm . . . .
9. he maintenance assembly of claim 1, wherein said maintenance roller is biased towards said first

position.

10. The maintenance assembly of claim 1, wherein said peeling disengagement draws ink from said

printhead onto said contact surface.
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11. The maintenance assembly of claim 1, wherein said ink removal system comprises a transfer roller
engaged with said maintenance roller.
12. The maintenance assembly of claim 11, wherein said transfer roller has a wetting surface for
receiving ink from said contact surface.
13. The maintenance assembly of claim 12, wherein said transfer roller is a metal roller. ,
14, The maintenance assembly of claim 11, wherein said transfer roller is positioned distal from said
printhead.
15. The maintenance assembly of claim 11, wherein a cleaning pad is in contact with said transfer roller.
16. The maintenance assembly of claim 15, wherein said transfer roller and said cleaning pad are

substantially coextensive with said maintenance roller.

17. The maintenance assembly of claim 15, wherein said maintenance roller, said transfer roller and said
cleaning pad are mounted on a chassis, said chassis being reciprocally moveable between said first and

second positions.

18. The maintenance assembly of claim 18, wherein said chassis is contained in a housing, said chassis

being moveable relative to said housing.

19, The maintenance assembly of claim 18, wherein said engagement mechanism comprises at least one
engagement arm, a first end of said at least one arm being engageable with a complementary engagement

formation of said chassis.

20. The maintenance assembly of claim 19, wherein said chassis comprises at least one lug for

complementary engagement with said first end of said at least one engagement arm.



