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an ink ejection face of the printhead, the roller
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Optionally, the engagement mechanism moves the maintenance roller substantially perpendicularly with
respect to the face. This linear motion, together with the curved contact surface of the maintenance roller,
40  provides the desired printhead cleaning and remediation action.



an ink renoval systemfor renmoving ink fromthe

mai nt enance roller, (ii) noving the chassis towards
the printhead such that the contact surface is
sealingly engaged with the face; (iii) noving the
chassis away fromthe printhead such that the contact
surface is disengaged fromthe 25 face; (iv) rotating
t he mai ntenance roller such that ink is renmoved from
the contact surface by the ink r@nmoval system and
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Optionally, the maintenance roller is biased towards
the fast position. This is the resting position for
the maintenance roller when the printhead is not in
use. Biasing may be achieved by any suitabl e neans,
such as 25 springs acting on a chassis supporting the
mai nt enance roller. Optionally, the peeling

di sengagenent draws ink fromthe printhead onto the
contact surface. Optionally, the ink renpval system
conprises a transfer roller eﬁgad@d with the

mai nt enance roller. A 30 transfer roller obviates the
ne e@btiduglly, i rangfey oty b @asitioned disighfom gie prigtead. §uchy aTRER{ RS ks
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2fmi optientynbaririyidisepaevidicinict pinbeer rol |l er and the
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in a housing, t chassi s bei veahl. e LA Ji;
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Preferred enbodi nents of the invention will now be
descri bed by way of exanple only with reference to the
30 acconpanyi ng drawi ngs, in which: Fig. 1 shows a
front perspective view of a printer with paper in the
input tray and the collection tray extended; Fig. 2
shows the printer unit of Fig. 1 (w thout paper in the
input tray and with the collectiop tray retracted) 35
with the casing open to exposegthe |nter|or Fig. 3

shows a.schematic of .do u*neng % A m@%ln
) § d
syst gumaccé)lr;t togp%rsaecuveot%h ? ep ter cradle Faone,

i nvéieddn; Fi g. 4 shows a m)re det ail ed scherratl c
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of tth&e &9&5&&@%@&5;&@5&& B mAlSR el dfive hebb@ib1f Fol dadobnating the

sysgm i Q,Q | 8Figure6isafront and top
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rese
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npcmgnmsagongposwsert ed into the printer cradle;
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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;

40  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;



25 Figure 20 is a longitudinal section of the
printhead cartridge show ng the maintenance roller in
a fast position, engaged with the priathead; Figures
21A-D show, schematically, various stages of

engagenent of the maintenance roller with the

pri nthead; Figures 22A-E show, schematically, various
stages of di sengagenent of the mai ntenance roller from
the 30 printhead; Figure 23 show8, schematically, the

T gﬁm g‘?&pl&q}e@%fmeﬁ%méim‘i'as%e gaged fromthe

pri nt &ﬁ‘n ex ded perspective view

of Fﬁgeﬂ?fsﬁ???éegeam?f’ﬂﬂ?l@ﬁ G2 Y on; Figure 25 is a

f r orfieuy 318402 bttome Yiew obthe IF Freldiee apefibit enance st ati on;

Fi guigere DO isiageargiet pfatn SOmagipe sgadly;on t hrough line A-Ain
N gUiefe BB s an edbvicwiofil 1€P 2didibeass@ib Ut away per specti ve of

an IFﬁlﬁe%cIogsls&thﬁc CFf&LﬁZ?maﬁnglaéenﬁlyl ongi tudi nal partial

SeCtFl s SALOHEN, n@ s ol ”ptﬁrsp% vew%‘t?sro}t{m 11%9 %ammgagn ghf'ey 29

| s £1g§et4eﬁa@ﬁnW°t%&CBWfée°éf%ﬁ ve of the ink cartridge
i mréiiradsed ay enjaretdplen vivy ofipgidgkavenFiewt ¥*h the inlet val ve
1 trizee porid anbiiae gielv o & LaPichgretmodidg; Fi gure 30A is an

enl &igeth iSeGidQodh wweme mpetanaa&tot«iﬁg and pressure

r eglﬁg@r&% holw& n#agh%ne i rsFec é%J o?mﬁ%'%fé;esdm%@m&fé%%ﬁ% thead

per spec ve and pressure regulator
i n |58’Ia °’I°8‘rt1m°dlﬂe’ 9 Fi gure_BlA is aplan view of the LCP
nol Jfg\’f@”éhé’g’%?’&ﬁed paytipl gEPREtve gy of Ge battopyoffppdro frigngls fd it yfhead
he ifte@Rredvinduighnadge;assenbl y; Figure 31C is a bottom view
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end Vv é%XYstRJ- the LCP nolding assenbly; Figure 32 is
cross section. G C of the LCP npl din ass gbac\tf%/ Fls%ures
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bot %Q%%b\@é’vﬁcalge%na% @M%MF@@Q Figure 37 i's
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Fi gufe Shots a ed partial  perspective vie
o flﬁe“’t‘ﬁ‘ﬁ%f the drop tr| angl e end of a printhead
i nt &gridthew 2elpvis e theperdledfBigrddligur e 39 shows a magni fi ed
par Figalb shp@mn SigeGofte nylesiFigdre 41 ih thGvd ameaginotablenoghteamoved for
trigaghe end of a printhead 15 integrated circuit
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m)d thlemZJlemﬁFemmEsmﬁ%f’p”nwnm #Vertical sectional view of
a sFiEGH BoTe Fhaticrys-sejorat fisvr youg i ink qhpgper gEagingly qople fopijecting ik of
i NV ebhbblofrming hnatey elenppafiactiztotypt; St at e;

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
35 Figs. 52A10C;

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
40  CMOS blocks of Fig. 55;



Fig. 42 shows a vertical sectional view of the nozzle
of Fig. 41 during an initial actuation phase; 20 Fig.
43 shows a vertical sectional view of the nozzle of
Fig. 42 later in the actuationphase;Fig. 44 shows a
perspective partial vertical sectional view of the
nozzle of Fig. 41, at the actuation state shown in
Fig. 36; Fig. 45 shows a perspective vertical section
of the nozzle of Fig. 41, mnth |ﬁk onltted Flg 46

shows a vertical ectlonal VI 0 e | e
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Showsen@npl an vi ew of the nozzle of Figure 41; Fig. 49
ghows a plan view of the nozzle of Figure 41 with the

lever arm and npvabl.e nozzle renoved for clarity,
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Fig. 41; Fig. 51 shows a schematic cross-sectional
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the nozzl e colums and dot shift registers of Fig.

dmﬁ (oIt 58 shows a circuit diagram showi ng | ogic
for 5”% gFe"printer nozzle in the printer of the
present invention. 5 Detail ed Description of
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a PliuRts, Gkh 222 @ERECySMF02t die o pringgsdin tuch anysbestof paper. Ibigliegird, the
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Pr i Mhinte? 2 acddadink to@ne eidboSiME@YS thé fadent iivehtich, edbives redopwmeny fray thegxtomal
ope Qo:&p@ter%lpzﬁ)ﬁﬁ iniHR B rmiH7 b Bhipr@RE B lajer RQSthded, FRLH cdntiol ik Bonics 766

i nt %rfgalthe Cag\eél(s ﬁtand tEeh %ﬂs{l@%&%% fg'f@tﬁhg gt lf‘}ﬁexpanded

rredlaln

?r e dgntopedﬂlfr\fl st??t7 }4&3@{ tgen th aac layer ﬁ%%e exoparnsu%istep is coéQosﬁ%cPOQer 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).

40



to the print engine 1. The print engine | includes

medi a transport neans that takes the individual sheets
and feeds them past a printhead (described bel ow) for
printing and subsequent delivery to the nedia out put
tray 4 (shown retracted). The printer 2 shown has an

L- shaped paper path which is convenient for desktop
printers. 20 However, descri bed beI owis a printer
cradle, printhead cartr| dge and ik cartri dge assenbly
that can be deployed in a ra di fferen
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Finally, the dot-data 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 tothe printhead at a rate of 2/3 tines the system
clock rate. 20 In the preferred fcg)rm the DRAM i s
2.5Muytes in size, of which about™ 2Miytes are

avai le.for conpressed.. pa dst re data. A )

conpr. cg gcél’g%l sy%?é“g%“ RN RL gfs"fc%ﬁ“? ?%g deBipes SEiFes eRPRIEs wiepch otber
a nUHBBT B alira! e rratergneghduiqs, the ayiyreS iy ink mpplyzgo fhenyiethesd nogzlegwill not
pa_gé’e :F@agefbﬁéwm@s, lagd thehqualiBEP ths |§dfiwgrs tocmauré piduthfady and mechanics are not
pri misegeg, a new band can be downl oaded. The new band
ey be for the current page or the next page. 25 Using
bang| I b S ' to begi rinting. a bef ore
the‘i“hg%ﬁ o 35BSt Sl Bl o i R St e o
must™ BE 't k&R T “EhE FFE™HEE Brat b1 Sridpata sey nioraht @4 chir,
f or VB SIS Arides infosmagonfnycles the prepant of i Frmpieing, apxtreay plso be ephfigured to act as
e b e 86 (PitISEly s aft ERPROMthnt eres Bpth@d-©erifp meSH@d syttt @adlaizR mapping
1IN d a@@itihead bhaf @diies Ut rdall Qs Yo RS o GlchipAiih sies refill ink information

f aciudd & 88 G52/cdiddEor kPl fARREEI ik Reshit bl 1Hind. N5 BPBAMGCHEC device
to . PEC device 1Ln |11 -SOoPEC systens,_as ,
s SR BIEl 02Plbin #Gith 563 o « B chp it Sty s RieppLesBRyg Pty
in {’Pélr‘?w%ﬁ‘\’}-‘&d&?fb’aﬁial‘?@m%'}maﬁaﬂémeﬁh@rm di f f er ent
functi ons depending upon the particul ar

1S p Uenrtiedll 204 ehips inFilmer sy@xtodagophgsically e@iCdBrith af e sonSRRIEGash memory

devV bi@enkatdg ol Grodd BEGker. 35 SiNPly for its onboard DRAM
whi | e anot her SoPEC devi ce attends to the various

dec i.on and formatting functions described,

abO\g/ge&.) EQ?%? éiew(%%s S‘(”e"dgs(r:se?yiteﬁneb“%ﬁ Bprcae SPprps FP QR Javoes, fpsystem
whi SFeRERYPR AL Patret feoutifte A iFEnTumbe 8t Q4 frecehiap iy sed per bus and their
20 o neifine sshepsystem s wygstrigtedywit dbe mroiptim tHaipristér IQAtadvignklat davideOshould be on
t haterapagts vedsng recei ved and the rest of the data is

not received in tine. Adding an extra SoPEC device for
its kiR LS Ll es doubles. anount
of B oo R h e o B PR e
t her “capabi i V1 e 8t e Rt e dhrerifcpiion fom fhe afoisr QA is itself
th i Pofhepicared by the IpgicakO4s fhershy infivectly gdinecenpddifignal prébenticationews! g fhe reply from
quatiitRAassur ance (QA) devi ces designed to cooperate
with each other to ensure the quality of the printer
ITECHeANYak R, bedvt ﬂQL@ﬂl l:kLpY iOfuntBGied way WP mgt\{al §Qlattn'gse In the preferred
pri Qs}o&ﬁ@zﬁ, A(C;éﬂgé Mex].tilcati&(]t sedt}c?r da a,‘l;rn%qgg isqxléler;l Ifor1] T I cgg Sdlthough
sgind ﬂ}err;&ﬁcgsjg L1y gf' tge Sottware o enstre pr PRt Heads
and™PSCARRPHE A8t  danmged. 5 Normally, each
printing SoPEC w || have an associated printer unit

QA, Aswfilibe dppreriatyd, éhe SAPES dvicrptiteforicontels &k bvaefl dp&eationtobiRe peit kg in€T and
uni ﬁerfoﬂistad’sdnkklﬂaﬁ SrodeddiGd tasBSis WO ¥ sﬁUmnﬁﬁé aﬁtcmﬁﬁ@:@ Ghe op-gtgt@n of the

C A ikabh S bt o BB Yrinfa S 1 G &m@m@m&@egp’ which
gptores cartridge information such as t anmount of ink
remai ni n and may al so be configured to act as a ROM

( e fFEETER CARRIDEE A PRISEABGANLE AL LQVERERY

print head-specific informati on such as dead nozzle
nappisng: i Gisainte P cngide @ axth pRlliRIdRE B i1GtahdBinter Hade 108dsichbly. Also
un :;Bo'wngyfeak rfa@ﬁvs 01 baftiddes M%thﬁsgﬂed y;& Khvue:({o&{uﬁ tﬁaﬁi 1%§ %J-]gled by the
40 Niralid! i i e
AR e S A e ke i o
in e SOPEC device can optionally load and run
program code froma QA Chip that effectively acts as a
serial EEPROM Finally,




the CPU in the SoPEC device rins a |ogical QA chip

(i.e., a software QA chip). 15 Usually, all QA chips

in the systemare physically identical, with only the
contents of flash nenory differentiating one fromthe

ot her. Each SoPEC device has two LSS system buses that
can communi cate with QA devices for system

aut henti cati on and i nk usage accounting. A |large

nunber of QA devices can be used per bus and their 20
position in the systemis unrestricted with the

,exceﬁti on that printer QA and ink QA devices should be

on LeparHrde 1988 rppedy instyllpd i, Gpprinter pasing Higy theafpsirgonfiguration for the
c onTRd¥ctamplication gigt Tpath){EpathpigaigBfpath te.d Be @rintikad eartrida¢TED Ryiindtgfled into the
i k. cradinEp2.r Spbzteshr tpipridast (defthbed Kbw) chog atihdhas triil AR tpREheadicdiage 100
r2f QLB &Backo daldBin Pict IS ind¥ of AMEYBIehedd G | ON from't he
printer QAis itself 25 authenticated by the I ogical

@A, fhere i ndirectly adding an additional

aut HERTTEEY™®n 1 evel to the reply from the ink QA

Dat a passed between the QA chips is authenticated by

way Fif. 7di tgiTP allow yhrgmaierge@iges of the tinie 192 eds@ibed @iithe Applicant’s earlier US
Hnb Oﬁblﬁlﬁﬂi No. HIZBYE0ORA on DddekIRNE, 12608, theQbhtehiS ofUshfallis fiIQJ'rpofi@& Ferein by
and r&’e%%ce.' $his %&@9 is fa&fogogsr IQ He BNE Qg:ﬁed fﬁ'l uLMH % greég inQ'Engc?LrGIéowever,

sch s .caul.d be. used st ead. wll be reci a
¢ he TUEB Ay BEAIREE RS delpta R p 2
operation of the print engine 1 and perforns

essdmt el sl 308 fy oreeessd invtRl compenkos 10§ dhateripbris ghe other components within the
By n ohinteo mbimi t@mplictheaiii fedlphth fih ther@dioparuat tb Bouit rhyNheets of blank
I Ndinédithiktniad BFRORARNL SR 1 1d REnPLH Rived BE hnﬂf_ll?_gle fofr 124 and the sprung

faCir . £ rs. 1 . A | e R 0! on the guide
L 20 Tﬁ&%& A1 e A M e e i Y2 on e i

CARTmBJdm o 1as inL) o @erﬁg i i
showd Ih EI'g. 6, tHEBT At “SHGHe ST25°81 ¢ Iife ot frathe drive roller
car C4iigEn Wi medrdepdivsemldizadl e 102 assenbly. Al so
2hown is one of the five ink cartridges 104 that are

I NS Thel ledihs fed padt BSiAEEd (WEshetALd g thOBYBtwded) Be Sridd WL 150)and thQuiput
40 efvaebhie118Nthe Phick Wﬂﬁ%&%&&d igg@s_pike-r el ﬁe%g 9@&&&&4@%}% output

can zsuRR: : for.orint i nvi si bl e coded
data) or %&%qm% eediaéeftlgdﬁ?eea?m(l:bh g%[e 102 is

der manent | %qui nstalled in the printer casing with the

es iesertel Pyt fontppiag theprintheprointersicd eltguits (desprivtdibelext) fisprpvided on the
e. gprinted girgithoard@OBHtlA  ThedutercfhegéTthe PCH 114 1@ the. SoPHI@evios (ndd Shv@ alhile the
car infid Gg@askiCsi18 foriGdialglpSar dndibrt datd Bom HleAGHEs0oukd 2ad dSbuting it to

NOZ &b §8Ed, i b RS of P bR Aho | ea®1C discussed in
oth ME&JiQ\U @nﬁg pri nt%gggp%%f%gle%gghgac?ﬁdﬁe sod

epfaced to nmaintain print quality, instead of
eplacing the entire printer. PRINTER CRADLE Figs. 7A
t o Tiobeig 123 /4atckd & hs@FR i totcpvorand ryfieottttiy SOPEE §ebh amy BN the vicinity
de s ofithe prizdr. talsotplventfyBE kin@@ IRtk agy hewlirls biste SEPEC or2OB.
Application No. 11/293,800 filed on Decenber 5, 2005,
th ETife Qagﬁe?ma&oxpw Y gtatlaﬁy xho(l&é&rbﬁl&& @J oggut '&iﬁiﬁ gxlafpl lp%:l' eggagement with

S“teference. This cradle 1's .anal ogous cra

35 B0 S e Bt R e i e el 134 s 5 g o
Fi gUirses!0%orpopity toghe efinfredistn el i %ns of detail relating

to the maintenance drive assenbly 126. The cradl e

c hamsivgnANoBDrAng Assefiessed netal conponent 108 t hat
supports the other conponents within the 15 printer

asg; LRl ELEadNE el f ee thfrom the npdia

4 eihtio bl AN Bt RSN e L ERE, DB i1 e
ar U UTHE BY SRR SHUIRAR HOPHHoTFOR PR CLA Feag 6w 148, Too
between the input drive roller 124 and the sprung

rollers 130. The sprung rollers 130 are supported in
the sprung roller nmounts 138 formed on the guide




nol ding 110 and bi ased into engagenent with the
rubberized surface of the drive roller 124. The drive
roller 124 is driven by the nedia feed drive assenbly
112. 20 The nedia is fed past the printhead (not
shown) and into the nip between the spike wheels 132
and the output drive roller 118. The spi ke wheels 132
are supported in the spi ke wheel bearlng nol di ng 134
and the output drive roller 118 9s also driven by the

gf%ldr ve assenbl % 5 The control
el eé’ﬁ" O T s 18 Pt LA R SOV AR e Woret S reoieding fom a front
Ci r CRYof e maigienspce frivpaiseidy légﬂheuﬂﬁ‘?epﬁﬁ\?’ﬁedlééﬂ iggpymeptigevith pogiy ripecvbeel
Ci r éifiof hdy@aemincg FRER3) 500 vihdn the Phirghead gdrteidee 1006 @seadd irttie @adROB. Tk Aipper
has gtahebeSoR? i ncti@idiof € pitoRO HipgB1GAVAowidhd Bppbrid@r wHedl REEcK b¥eds and
as i$RGESE Rl 4R ﬂipgg; gl SREL Wk Rﬂmﬂ%&h@f‘ﬂm il acl@4ifet 530 of the

B e G
tra %”Fﬁh?‘i"?"f%dﬁﬁweﬁflg‘ﬁé?%% the printhead IC discussed

in greater detail below 30 The heatshield 122 is

at t axNeEant@riripee PCB 114 to cover and protect the SoPEC
foromany ENB in the vicinity of the printer. It also

pr eygny éovH% @z[nsv&&@éc@oﬁ Lf tﬂé%&nﬁea@%dgpl%o %Eo %.nte%l cgnll»gne c%rmt

o e s AR B

eng éF@’é%W? mw"f lﬁm“’fssdlf ﬁ%—:%u dfff“é‘ﬁ‘d’i‘f‘i‘:’éfe‘ﬁ’ﬁ s dbmbldy

126. The mai ntenance drive assenbly 126 nounts to the

ISi deig.01 shivh e Bt ek 6f ins@th B SdrGidgk OR. THE p@ibilisthe rxip tAbd VB0 ABEkbpodf the
f eeehsibh 184481 BESESHtlree hbdhe caMWz%MéME RN E ok MaL XA 100

FI g eS8 2} S CQIN] | ntil: =l ne O(I'jllfnl on
assgﬁbfﬁ[at@&% uﬁéigmo&n%dﬁp%@ggam S IR0 il 14650 e
drive mftc?)vfty f‘ﬁ ‘?i’l”%l YELFRRERY %am‘diqslﬁoaﬁ?‘é“]ﬁﬁqﬁ??f‘iéﬁe crum
bet ¥en a pair of side noldings 146 and 148. The 0 16
28ot or 144 drives the gear mechani sm 150, which

C ONAssidws indFigf 1B, rqdliaT of GvartridgshaERlockdiselin (e Oty ildhiROhelolaapRliad by the

f 1 Ofte sprod Yawe? fnd i orkHEN 105, %@m Guotblh aéé&ab@Séi)m Lalvedlo%é mgagmd

fI | 1.in
S RS AN SRR W
r| H’Pﬁé" éﬂgﬂ"fh?*.ﬂ‘a ﬁ’é‘“ﬁ“ﬁ‘ﬁ“‘f’ 5*2 F’ﬁ’é%‘i‘“ﬁ"é‘a“lm’?“# Ff’é‘P’@F“’a"d’Ff%‘ thqpaptridge
he1°P s ofiyretpiod igfeiy prempfitespition 57ie. 13ghomsbrrvertsidee e thisqoiys phmativh
fli@persidb2, allow ng the flipper gear wheel to rock
upwards and 5 downwards. Hence, the flipper gear wheel

1511:1 mﬁaw@ﬁe @@h&ﬁ&@éﬂ@%\mﬁg&&%ﬁmcamgésglo\a&dvxt&ﬁ@ipe&%o
0| Rosmon. ‘%Hsl.prrt]ng enn?antg: omgresseggng}.%? stth’e]ye conrlrea ll!ltp e nt vﬁgcontact pads

i G SRR *h“'iﬂf"d’ ﬁP t‘%e‘“ﬁ‘i”ﬁ’t'h“é’ﬁ?ﬂa%@“(e%“é‘@ faé%dg*’zﬂd theggrinter
26) crdPRPSHEAR: AR Eechatin. [Thepartridgp 109fipdiamd cdpckwise until the balance
t r apBisBwS & Fig a6, taftedWhidh fhe tatu@igdid tiakkll lnG alockeiseridid 1s 6hegprivd fdBtion, This
Var id0 st Surely Rb1& i Brinth6:d FHRIAEI0H 18 th&perkiipodRiod tm e Adata Meﬁagé%m 202s

10 Odn-Wﬂ% LL fr&?of ﬂgxﬁ}ﬁ@é Q @:gmﬂunne?? fe‘ﬁ roqg'; ‘rﬂkLv?Hg gza 91 exi Vﬁa‘eeioﬂf directly

cart
34 Qe et 8 gﬁ‘ﬁfﬁ?é}dﬂ’e’? e oG Pl o s A g e
r ef 8t aéﬁ%df’%g y gdding 1 16 progerlqqpgbing fo proyidy tsjcegrectly dimastioneddnk edntridge
f i rdotkingbazsdes. of i nserting the cartridge 100. The user
hol ds the grip tabs 200 at the top of the casing 184

anOrusdifed St bl Sr e %hmdm m;cg 15218k By taah%o Beells QA(A Q ed
46 n cgltkgaoﬁﬁl%ﬁg &l’ the ge]‘_ggé EZ Ylgxl ie fxﬁcxgd co%acg Op ggng alll t'he s&r%ng

enga

the°°”é"’8‘ﬁ’p %ﬂ‘é‘?ﬁ%{fﬂ@ﬁéﬁ%ﬂwﬂmﬁ pngml@ggbum cqs%l 4 and the folcrum 186




side of the cavity. At this point, the user starts to
rotate the cartridge 100 anti-cl ockwi se about the
fulcrum 186. 20 As shown in Fig. 13, rotation of the
cartridge anti-clockwise in the cavity is against the
bi as applied by the |I|ine sprung power and data
contacts 142. The LCP nolding assenbly 190 has a
curved outer surface around mhlch is wapped the flex
PCB 192 Ieadlng to the prlnth 600 The curved outer
Spr g o Fi AL en %395“ Bl g et 25
conpiee §&¢ Yipathe fery e freptbe i 1361 E‘e%‘s'@hﬁéﬁ?ﬁrg"wﬁﬂﬂ?"@’mh’“m
r ot ditlech t¢ thetogrved brer wpfe i the M@ appdly#9%n. Fig. 13 shows the
cartridge at this point of maxi num conpression. Fig.

¥ hnsaiievsahidsidgR 100 rotated past this point of

maxi mum conpression and into its operative position.

The sprung contacts 142 have de-conpress sljghtl
Rk i 011 e i o
s ho Vi) in 25 ppereitieonditipn, Asplomn ingigures | o %Orﬂl@% ‘malpippguce station 500 forms aa
i nt en@elpirohtbdrettnamrrtidy eoopardlxsnltehbnadwvmvvhhlﬁg@amcqch@ahom,
10 | RIRYin Yotwardl briBtine She@oB @R thephirltey is fdls Furthernord fhe AM@ITREH sttn is replaced
rrecn@gy,hgmmmqgeqs%g&h dge 100 |s b| ased cl ockwi se unti |

t he bal Ce thﬁI ase cesvggngop aft 53‘{%&? eﬁs%cally

cartrid I t S
posidf 1° Wigurfa% P Lr %J&W@Fey%‘afha%m% °ﬁ8“°’b§a‘ie ila ﬁfé%f Fhéad 600
car tThd @g@m&c@@ller $91 pomprises preslagtically defoprgls heliGPp mopnter pPait a figfstaintess
e dis@el shifl, @tich HPB k bdrkr5e4 i Broliess Typichilly, ehe $hb14503 imcofuprisad bf sitifonetriber,
nip aﬂlg&h @'ﬁnll b afprecibtRiUitat JaB FlascallyISGkmbuRlof @4liSnt mitdrikE WhiSiEpolyfréiiRne,
]["ég' ot b Sanfd %E‘*o‘r’fcz@co@%kﬂb ﬁvih%ﬁ i!nylacg];%'é Afes the output

)% %m.n%; h%u'ef ﬂs 2% d:anée r§ller is mmpiog ZlnBov da‘:le egween a first

paper car
doc R’Psr?gn hewp SRR Hepd 9 6 “B’F d F’S’/“&‘%fhsbﬁfaffe”% lﬁse%‘i’g&?\fr with the
Ithe idcairctiamdited 601, eid reerpsd rovitionl (sHoppkin Eiguret 16,1 tigge 19) i oybighithy gpnipchgpdace is
106.dischbyged Hidn the ifkSfScti fac@ AR aidEnadcérellet J0Uis substhitally cogrersiveryith the ink

con teﬁ&xgrﬁfacg-éb Lol nSHEcrdshid whO Se3in 1R bRAGHdHPHBERESB0 A MaBrained for
its 40 corresponding pad of the flex PCB 192 with the

speci fied contact essure reSS| t he
cgnt act s"RFU% ST g‘ﬁﬁ“@ Sy V‘W”@ T rEEe Y gm ten?:néen?ugr?’& o
Fup optesally eyoypd it tgepect t e ielepisrtigpfacp ‘“&ﬁ’@‘a’f’ﬂé’ o Fheief HMP!‘%*‘HOW
17 ai/es6,59 filed Gewbet 1102005 (herontapds efgwbicl ighgreip inpokpatated iy yplsrgnce)peurved
use rcorﬁct&id‘tbSiO& prbvidad progieGitachidage@dnt vall Wid Pdelmg Gisengde fem@Bffomlie ink ejection
seenf dof mm 1 Sinear tnovel@t ok fhe thati@hande Pier b Y &endlakRly buiBibebeiiihe ink

ful C f l{lm E}m t§')p gthenc’ga%mmtp w11£ ?%&L ej%glro)n é EOI %%&%1 %ﬂl%e lOI%YﬁE to

ﬁjecer om e CUFVG th Su ‘?éﬁ‘ﬂ’ﬁfﬂﬁmg

Fig uﬁ@sﬂt’g.SBhetc@taz@“’%qﬁ é%lsls?*lle@é*t“a‘i the ml‘ PJ??“‘HW h@gpting the ingress of
Mai Iphreoales @l niingiding evapobifd of vater fryw iink indlie nazzigy (atphpeonioyon erbamdiigown in
600 el Bkcagper abl e condi tion. As shown in Figures 17

to 20, tb&mﬂﬁ Lxﬁtmggfﬂmﬂea&fﬂm e@oéﬁe@;tmm%n&%mpmedm

te e 0.and s
%ﬂ e I‘ grfeagl} l%g*pwg}gn I{ac_)vﬁlz‘f% 6%5{15&&? 10! erQP‘E(}O¥ ![-Iov%ver a ref exl}lan%tmn will be
10 e@foyifrdhersiy thpsakeler- ﬁng’F?FM?Qd Ry & S o ey er 0L,
pri recledingicae 504kndshell50f; tnfhavipgsroeniact sfece PP beife eragintively brpught fnfgqontact
IS rephafeEtioldtesd! bR piihbal 5000t 2ICAYEs d Sxpb@pliedethesl Jhes04 in
pri oA, iR LERRRER.: Sb B bty i GihoGRAATE ihiSeRStioRface 601. Figure 21C
? £ osﬁo?vsn a{é&& thé’ b(ellfal St of?ng %(}2 Qﬂ%ls@& 1S%Ln@§£dlv£tﬂ 110%13 opening 603 on the

rma
wi t (R R ‘é“c"f’?"‘& ppetisg “8%1"%‘?“ ‘t"'ﬁé“* b°?‘f‘°h SO s
The nalntenance roller 501 conprises an elastically
def ornmabl e shell 503 nounted about a rigid, stainless
15 steel shaft, which forns a core 504 of the roller
Typically, the shell 503 is conprised of silicone
r ubber,




although it will be appreciated that other elastically
deformable or resilient materials, such as

pol yur et hane, Neoprene, Santoprenen or |Craton a may
al so be used in place of silicone. Referring to
Figures 15 to 20, the mmintenance roller 501 is

reci procally noveabl e between a first position (shown
in Figures 15 and 20) in which pgrt of the contact
surface 502 is sealingly enga gd with the 20 ink

eJI S%&r!és‘? ggﬁ%%i 6§)0%dwiv ; ant?an onaa %%Ite b Pthe(uﬁ&lsw thé Jgnmct surface

urface
i SR PR A i aﬁs?ﬂs oo it S
r ol |Hetee, Bhowp ig Figugpd . g ik 602 me@ﬂ%ﬁwwwm%wws and
ej edlcip@lrofe §@edv8iids 2g0s thdieitejestiorfck eplatyrdy ss t he whol e
[£ngt h O Fiedae 22326828, Bkt Javedé firdddsd 10860 BUR maikteara@blat 504 i§yReled away

for goM §1§mk eidodagﬁce (73] %Eaﬁ}n L3kt S HEEDEL &5&%1& sSreblhd Jg@aﬁingméngaged
an O S Lelxrz'uox?f‘n:me 60? 1!; igi tkm con?ant urf cE SJZ e?g W§}gi]bin the mk ecuon
25 na u rm]Tef cIin ﬁ 1<

y curve
f ac &=l 2d Ag reglpge O s ?“W“B‘ﬁ g“"‘e‘:égf"ie ?Z&rs‘m ‘4 ‘8°5’t°f ‘Efr?“‘ zone
. 6041a3 fhexagaciggiee F42lispepledrtapfymythe gopzle p@DGE0} entihe P@éwﬂ 60911k 602 in
Iﬂ‘ ViR in@Hle dpinf1@B Bikes conRG GitDERcatad chrflyy 502 efitedeq@se@dss thednk ejection face
C Ur \68Howe RN drecsital forttcCan 808 ofMe QY b0J ErSthefHrA@ 5@ TRy wetting (about

engags &Eﬁtmmme gasgngre&%‘wrgstgf&mg@%a&mmi 408 ﬁlmwﬁ sﬂo&mn
€] e(i:‘t eq petglz re 1nke uong0¥(ﬁr1rs%gttc of 1ta
mai n enance ro TIF “BY 8| curafr Té;%mtgwi
t he df°h‘Rt°f"é‘16%2cf’faW‘b??’“F*‘§6‘§ﬂe °1’ﬁ‘i”§6°? vﬁém%frml@ iR o Thipyag th offect
he of derring plesket pogatps 1 the prinB @4 608 hrkl e eamingtiti dooded jomthedwkeginesien face 601.
r ol | tmumQkanirpefitnetde @ adhietell GRAlRChortatsurhde GMNistsid@antilly unifdie fud free

600 531 6hy kRIREHocakdRndd brRanREbnOEA kel otentdily i Souf bt thA@BEf ink.

Mo
50 r2 e IO\S/ e ; egug lés(r:{slhc[;lvg the Iha%ltegan ?orllérg §ﬁer &J}ﬁal San ggtﬂ%&nﬁa& %t{cggbg is peeled

- o PEREPR i PSPy %@ i Em%o? et e Bk e
ﬁ\/aﬁﬁ?"ﬁ"i‘@ﬁ“ Bfoueed e pripgd SRk in the nozzles (a

phenone Ny tepekmeaeing] dndrefrrrimmaginingy to Figyess 14 tot20,deavillchpresgipyd thatdp the

det ahidied mexphidd yRtidn 600, fcortabtQuriRp SO0 aitte Agnt¢knkd Yalled3h 16N @ilect ink after
the dgéngaee&wwmrmmgﬁmma@@eoﬁ@;picw ithisSutc BeAMehtFREint MongiBrind M ion

ear | }lﬁeglég% %Qonéc‘t’surf&g %2 m e ]}er ;gh 6n§ 8SS§\II l?? %O&Q%

5 RO R e o p P ARRY e B pous.
21 B USHbHI/296/716Backst o FNDRLOHR YRR HEAGTS Pepkq: Bt FPA7US) all filed October
i ncliudiof ge &aritwd Bhbds wend fosfardving iBGWM 2 Bretludng vdgrmgrtion of Offvkibietad. In
SUT 1 Sreberddidvintid ihd\@ntfof B EBLE dteedy/by bbkatild @B inairitdRn€: rélIEN30136 that ink is
WI t I?emt;@@thére@'gm ﬁﬂa@iﬁll rbrﬁ:gal iy?&ﬁ? a &;mgafgenlexl? §t il EJnQJt gﬁ@gﬁoﬁm ink

3o 94 s 80kl BB fONGRNL

cjﬁcl on 603 ¢ emhodiment Oévnc O C % Ea{) S tap,

par (T g B’H‘F S5 e i f“ﬁ’éa‘ﬁ“"ﬁ%"e g e et fpping v 50
Fi giprcentapt it thQransfrgelisr. i n det ai | t he behavi our of ink 602
as the siuis bfag@e, bidibleifd the GRFALTLTS tibd dbserd and GF ddating OUSOW 191G in
603 @ cdnh@ witthemibd}@REkolle} DK SROR akalchddBls MRATZbn@mAR Mtk Oho scope

£03 FRKeSy E,Q%Q%Lwe%,wsu;mmgm %&toué wsmgeem%%@g%s Fikstly,

advances r.n

o SISl it sy g oo i o . o g ol

t he USRI bl SecasBy the wetyl @pskr olpei03) misT-difetyeenigjed cleaning

( ab@adtdo® @) gencralrvbigh Fidtionaleyoek onttife bilisons rublpgrpusfager 16Peofiibymatniznayge toller. The
ONt @ethl s 6 ollér B0G ban Siip i aBRE easilylplRibRleanilSpat06) Which réltucks Y tbedRe

41 Droglibifnd St Q02 142 Q%R ﬁ§c1£ﬂug§n@£ﬂnls:ﬂ Kod BBk mmentu@&@m 88 Jicone
or | Igb téa on'iLQZ zl e%angeq?ﬂbr 591” g@dem%{al érE:Qf‘r IIQrQ% rpr %Qx?por@ 8r the

acr oss e I Nk e ectlon ﬂmmé T et vel

Flgures 22A and 228 the reverse process is shomn as
the mai ntenance roller 501 is peeled anay fromthe
ink ejection face 601. Initially, as shown in Figure
22A, the contact surface 502 is sealingly engaged
wth the ink ejection face 601. In Figure 22B, the
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across the face Flgure 22C shoms a nagnlfled vi ew of

—~ r~




10 the nozzl e opening 603 nmakes contact with the
contact surface 502 as it recedes across the ink
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typi cal mai ntenance operation will now be descri bed
wth reference to Figures 19 and 20. In a 35 printing
configuration, the printhead naintenance station 500
is configured as shown in Figure 19 with the contact
surface 502 di sengaged fromthe printhead 600, thereby
| eaving a gap for paper (not shown) to be fed
transversely past the printhead. After printing is
conpl eted, or when printhead nai ntenance is required,
the engagenent arnms (e.g. 521) are rotated
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0 20 face 601, as shown in Figure 20. Due to the
curved nature of the contact surface 502 with respect
to the ink ejection face 601, the contact surface
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and amay fromthe printhead 6Q0 by abutment of, for 5
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prlnthead must draw agai nst this resistance which can
i npact on the operation of the printhead. This can be
addressed by deenming the cartridge to be enpty before
it has collapsed conpletely. 35 This | eaves a
significant amount of residual ink in the cartridge
when it is discarded. To avoid this, the present ink
cartridges use an air bag that inflates into the ink
volune as the ink is consuned. The air bag




expands into the areas evacuated by the ink relatively
easily and conpletely so that there is nmuch |ess
residual ink in the cartridge when it is discarded.
Al'so, by inflating an air bag in the ink storage

vol une instead of collapsing an ink bag, the
hydrostatic pressure of the ink at the cartridge
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35 design does not have the throttling flow
constriction of a needle valve. |INK FILTER AND
PRESSURE REGULATOR As best shown in Figs. 30a and 30b,
theprintbead cartridge has a pressure regul ator 196
downstreamof its 40 inlet valve 194. Briefly

referring back to Fig. 18, ink fromthe ink cartridge
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one of the five docking bays 106. Each of the inlet
valves 1 94 and pressure regulators 196 have a
resilient connector 254 establishing sealed fluid
conmuni cation with the LCP nol ding assenbly 190. The
pri nthead 600 (described in greater detail below) is a
MEMS device fabricated on a silicon wafer substrate 35
and nounted to the LCP nol ding assenbly 190. LCP
(liquid crystal polynmer) and silicon have simlar




coefficients of thermal expansion (the CTE of the LCP
is taken in the direction of the nolding flow).
However, the CTE s of other conmponents within the
printhead cartridge 100 are significantly different to
that of silicon or LCP. To avoid structural stresses
and deflections from CTE differentials, the LCP
nol ding assenbly 190 can be nounted within the
printhead cartridge to have s%re play in the
| ongi tudi nal direction 40 whi the resilient
connectors 254 accommodate the different thernmal
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(see again to Fig. 12). On the opposite side of the
lid nolding 264 is the bearing surface 282 where the
line of sprung PCB contacts press agai nst the contact
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the main |l ateral section 286 of the |lid nolding 264.
The conpressive force acting between the rim 188 and
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pressing theminto the film Another option is to both
heat the I C (not above the adhesive nelting point) and
35 the adhesive | ayer, before pressing it into the
filmThe length of an individual printhead |IC 741s
around 20 - 22 mMm To print an A4/ US letter sized
page, 11- 12 individual printhead ICs 74 are
contiguously |inked together. The nunmber of individua
printhead 1Cs 74 may be vari d to acconnpdate sheet s
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ink, to reduce the flow path to the inlets 73 and the
l'i kelihood of ink starvation to the individual nozzles
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reference to Fig. 51. Once again, for clarity and ease
of description, the construction and operation of a
singl e nozzle arrangenent 1001 wi Il be described. The
nozzl e arrangenent 1001 is of a bubble form ng heater
el ement actuator type which conprises a nozzle 35
plate 1002 with a nozzle 1003 therein, the nozzle
having a nozzle rim 1004, and apefture 1005 ext endi ng
t hrough the nozzle plate. The 0zZl e plate 1002 is

p I a tg tdg:oh ?036 ‘t]: ral?s n’# 2 ’%a&lcilp Ifocr:cgsra]ue rjausc{ as regecteg bly lfjng grrlél%sew?;ehas Tﬁeq)ubble

|s
LR S VA G G A

su b q*mé phicplipse 1817 onwich b @virremcapyyesh dfwr r angenent

includes, with respect to each nozzle 1003, side walls

1900 &eanomm;pehpﬁnmd Bzl Bgemit sBitablo fofihe SR Al due will Bow be described

charmﬂefe,mmy,gs ‘h{% cqumblhé an%mqehugﬁm&@mg&ea hRofa

an i nle
p as s’,l gzéle h[l%’f)r §og! b"’n% wﬂmf”ﬁ‘émm‘ﬁ R g oned wi i de
C!

sub<StPsT e tbm’ifafﬁémf"é?“"‘%ﬁ‘sd@m‘f%fs tosgoh ik f"’”b‘f‘e haumber. The preferred
s ub stbogdiment inglydgs ppspsiewdsr thaxhabliygia¢neatoehich inrndes|a eriw nitap & @ bGtidnsfor
Hus pervidedondictva horing bf@ cordiaindide. 0 aibator HQonhddted to thd baadie i AR

I'S irddei otfg@z{ $bu QA fwatfor BB RR BRI mo;rama hape so as to mate

arr afge, mﬁs;me'sﬁm%%z% orechant cal
system uct ure orned by a
1 tho LB S e “ﬁ S B PP S R o

in & °an'r“t$ﬂn°%fﬂs embagirra Armegle phgrahier SOY ipmsqvidediflisaivith tek 7Py geans of
1She aihicirith ehpond OO Fhivhi cgp be ¢idhed thirqughe wafyadsarg e whidiDie: nozglechriberts01

t he réd amdapzle tHahterSso1 @ ine@kdafink didd@n FRta84QJoun BRI Tk b}

is hgated for sonewhat |ess than | micro second, so

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

w | | g$ appr ciated that the heater_ elenent 1010 is '
i PRSP SAPTAe Y el et ' RieRosErEd e AfpienSO8 trough
200 751 & the paftof it reasle erebercPle Fisiagralos08ligeiufies mloatel meapstigg509 located

C au sdisent ¢y exg @orévn oftap@t 10 Thewaspde is Bradibh @trdten t he | nk
Accordingly, the ink 1011 constitutes a bubble

for Whgﬂ 1sJ dlssgétilto(iject IQ'&) ﬁQH prlo&le ;I:lglllger 509 Qstlﬁxshgﬁmﬁ Eﬁ chie heater means

causges i ncre i n.press
;(E V\E Qd aﬁ asto un?er 0 thexmal P 1S on.UI{r%eer:}Mé el ter meau6$09 %sgigof other
o 1807gps °f theé“?af?ks"ﬁmbrﬂ* FTW‘EPEY@"FF hevipga %@M gfficjepRy gherely éenf filipjency
1004ddigdpssts in directing 15 the drop 1016 as it is

ej ected, so as to m piapZasddves &h cibft 6F Seddl Expansion

m sdi r ederdeficira T WWW@%TWM L o)
1003 and chanber 1007 per inie passdge 06 I'S°SsO

t hat stitfple mpferialferthe beatenglgreats iy eseperaickebillon vl oan te Foamed doagthkepd 2 glass
on heaitli ng of the el ement 1010 and form ng of a bubble

30012, does not effect adjacent chanbers and their

COr g8 RRANALNG0 RRZE) 165ed aaséenm%m1 PIG5SRRS otk o £h%§§ﬁé ﬁects of

MAth the ch r usheés 1.n

Bl B R B s i U gl Bl e g O e
bacﬁ@VﬁWBﬁﬁﬁ’?ﬁ@ﬁkﬁletpassage 1009. However, the inlet
passage 1009 is approximately 200 to 300 microns in

36 enfte heateraRals 503 an®edhsyquardpaOiteinRinehk dusck @ gdilérdt @RS in pFbssure around the
di apehdcus TRREE exbAB) SillsiSate@in B Q§J i Q&ﬁx@&anney 'Tﬁéi%kéﬁcugeﬁ%mﬂ

£ (B b icbaod R B A RILARL gl S5l R ligaBis S0

t hrough the nozzle 1003 as an ejected drop 1016,
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shown in Fig, 51, the ink drop 1016 is being ejected
is shown during its "necking phase" before the drop
breaks off. At this stage, the bubble 1012 has al ready
reached its maxi mum si ze and has then begun to
col | apse towards the point of collapse 1017.
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circuits 74 may be arranged to have between 5000 to

100, 000 of the above described ink 10 delivery
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now be described with reference to Figs. 55 -58. 25

Fig. 55 shows an overview of the integrated circuit 74
and its connections to the SoPEC devi ce (discussed
above) provided within the control electronics of the
print engine 1. As discussed above, integrated circuit
74 includes a nozzle core array 901 containing the
repeated logic to fire each nozzle, and nozzle contro
logic 902 to generate the timng signals to fire the
nozzl es. The nozzle control |ogic 902 receives data
fromthe SoPEC device via a high-speed |ink.
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30 The nozzle control logic 902 is configured to send
serial data to the nozzle away core for printing, via
alink 907, which may be in the formof an electrica
connector. Status and other operational informtion
about the nozzle array core 901 is conmuni cated back
to the nozzle control logic 902 via another |ink 908,
which may be also provided on tQe electrica
connector 35 The nozzle array core 901 is shown in
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of M Predcmbiritedo Qi‘fgg”ﬁté”ﬂﬂ"é‘f)“ P F%Pfuﬁégeﬁhmh 542 that cotaes o
firegislel ect shift register 912 and up to 6 color
channel s, each of which is represented by a
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in h.fire shift rpm ster 030 _2a
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rey®€e  pBFForire RFFIYD r egi ster 931 and a sel ect
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the odd dot shift register 933. The data input 25 to
t heFof thd petdr R ofdhe DcbsbntiirSentivh ah¢iatbeckicotitodnatets@f e thuphet of gobzle@ provided on
Pr e pRkifadBb0RsERRH: wikti thelnbiSle SERE spekdd andfind sheeds RSk Sl arck pHRM sFe8Sof at
the elenent under consideration is the first el enment
in the shift register, in which case its input is the
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value). Data is clocked fromthe output of flip-flop

944 into latch 942 upon recei pt of a negative pul se
provi ded on LsyncL. 30 The output of latch 942 is

provi ded as one of the inputs to a three-input AND

gate 945. O her inputs to the AND gate 945 are the Fr
signal (fromthe output of nultiplexer 940) and a

pul se profile signal Pr. The filgng time of a nozzle

is controlled by the pul se Pry file S|gnal Pr, and can
lbgv\}e{sfg?r c[ng%g e c?adha&fl% h e ep‘i:linun §) eeg at po 811 g\c/:vco?l ferz?bly at least
supA9P §° perrecepds BAEYA me@ﬂr% e{éﬁm Sonspi 9“ seewﬁ a'd'iﬂw@%?fl)wdﬁ“rﬁ“@ an
i S dmansenas podded dminter guit 2cthabis papable yf neifing ingtee pfimedina pexds xof previously
i NkatthiSbefithcbetidial pinte et €ed from each 35 nozzle as it

4s fired. In the enbodi nent described, the profile

Si allnvexlzxron Illa crige% %erx]né:g gvg%ﬂgegxgg Qntl N eg &rqu!eg gxlﬂﬁ‘ktﬁﬁﬁ will readi:ly

whi ¢h provi C
perT%?Wﬁﬁﬁﬁ?”“ﬁﬁ%@?@?hmﬁﬁmﬁ?ﬁ@?q@%%&%? ng %’é@dﬁﬁﬁm“mmm
. si gueebrtcan be applied globally (ie, is the sane for

all nozzles), or can be individually tailored to each
unit cell or even to each nozzle. 0 34 Once the data
Is |loaded into the latch 942, the fire enable Fr and
pul se profile Pr signals are applied to the AND gate
945, conbining to the trigger the nozzle to eject a
dot of ink for each latch 942 that contains a logic
1. 5 The signals for each nozzle channel are

sunmari zed in the followng table: Nane Direction
Description D Input Input dot pattern to
shiftregisterbit Q Qutput CQutput dot pattern from
shift register bit SrAk Input Shift register clock in
- dis captured on rising edge of this clock LsyncL
Input Fire enable - needs to be asserted for nozzle to
fire Pr Input Profile - needs to be asserted for
nozzle to fire As shown in Fig. 58, the fire signals
Fr are routed on a diagonal, to enable firing of one
color in the current 10 colum, the next color in the
fol | owi ng colunmm, and so on. This averages the current
demand by spreading it over 6 colums in tine-del ayed
fashi on. The dot |atches and the | atches form ng the
various shift registers are fully static in this
enbodi nent, and are CMOS-based. The design and
construction of latches is well known to those skilled
inthe art of integrated 15 circuit engineering and
design, and so will not be described in detail in this
docunment The nozzl e speed may be as nuch as 20 kHz for
the printer unit 2 capable of printing at about 60
ppm and even nore for higher speeds. At this range
of nozzle speeds the amobunt of ink that can be ejected
by the entire printhead 600 is at least 50 mllion
drops per second. However, as the nunber of nozzles is
i ncreased 20 to provide for higher-speed and

hi gher-quality printing at least 100 mllion drops per
second, preferably at least 500 million drops per
second and nore preferably at least 1 billion drops
per second may be delivered. At such speeds, the
drops of ink are ejected by the nozzles with a naxi num
drop ejection energy of about 250 nanojoul es per

drop. 25 Consequently, in order to acconmnodate
printing at these speeds, the control electronics nust
be able to
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determ ne whether a nozzle is to eject a drop of ink

at an equivalent rate. In this regard, in sone
instances the control electronics nust be able to
determ ne whether a nozzle ejects a drop of ink at a
rate of at least 50 million dgtefninations per

secand. 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
11-bi | 14 myimthebd maintianc pisarvly framingage pokint@! if ayropardils condition, said
r}hm@gm@@@ﬁgiycdmpg;@r qual ity prl nti ng appl i cations.

For the %
above- dnafr)l ,@Irlaln e r(()}]lell;zhél\rqn S%tlga{ilﬁée Oﬁmab e an ac sur%aocéz ff segmg engagement with

An dnkieidesidn faee ofetaﬁevmpﬂveﬁ%t head 600 together with t he
Nozzl en trgigemight ﬁ&ﬁ@@ﬁ o Rdviid shil foll& PERELS a FiSitloB inl whicRkkid contact

agqnga gealﬁxglly §§%g wi sgﬁtface, arid:ééec!m%aésstﬁ? EFsaﬁ% nta%%&v?ag%ils disengaged

Sé’é nepd preferably at Ieast 200 ch per second,
an d NarcRanig @k abmdd] fyr citinidg@addontad bhrfaddRaip elkanB e andisa eoriphieing:
hi gher - Spegggtor f@“&%?&ld n'Eeﬁ%[lllgeerm%pénINhgﬁl J.ag%gh%a@t s%al:ﬂg ﬁ!engaged
unit 2 that 1s capa of printing an area o
speedd™ Rt BrePf ously  attainabl e with conventi onal
printer unktisk relovilsgstamfreatovingink fien Hilemtadesiace Wealsaid maintenance
her ei Ry ¥a¥q. 0f exanple only. Skilled workers in this
field will readily recognize many variations or
nodi fications that do not depart fromthe spirit and
Scope Toé mditmartos seeaibly pfcdam |, wereiridcegaern@ mgchar@GmAhdvis sdid

 Andtfichdt YR EsubRh i S A fdon RS SR sYecl 1O %idHRE. Nt @i ni ng a

printhead in an operable condition, said naintenance
assenbly conprising: 5 a maintenance roller having an

&l ast iTeahdingenghes asseprbll Pclainp h whestin Bigmfeintepantegpllesipaubytaniplly coextensive
engsgamidadW th  an ink ejection face of said

print head; an engagenent nechani smfor noving said

roller between a first position in which said contact

Sur f adbe paintespngs 3sisgbly olctiab evbersip id caucipuastie subsiaiplly uniform.
second position in which said contact surface is

di sengpoeg, nﬁ&@%&e&ﬁl& Ge LBEE i Msaili%aﬂteﬂn%@&fe{&mpmsas arigid core

mechani sm or cl eani ng sa'd contact surface

OPEIR ARSI ﬁ"bﬁ* foBRgh grtacy beipg a8 putgr S acesf spidishel

said mai ntenance roller only when said contact surface

is disengaged fromsaid face; and an ink renoval

system for renoving i fro sai ntact. surface wh

37 o T ey § SRt 0 o =g e ofboffhens

mai nt enance assenbly of claim 1, wherei n said
engagehBiintlRe BRI ITRMES whddifhaid MBI BRINEEs 6184t |56 said printhead.
substantially perpendicularly with respect to said

face. 3. The mai ntenance assenbly of claim1, wherein

Sai d ke wrintenzpecAssembly pfetaing i whaidinsg neel 2ong bétyeer tishepraagissinfage and said
2 ejattiol fateliAndad dnil teh @R Ghansersely Afos$Baid MceMRRCR g Ta iR disebgement.
claim1l1l, wherein said contact surface is substantially

uni form

9. The maintenance assembly of claim 1, wherein said maintenance roller is biased towards said first
position.
10. The maintenance assembly of claim 1, wherein a peeling disengagement of said contact surface

from said face draws ink from said printhead onto said contact surface.
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5. The mai ntenance assenbly of claim1, wherein said
mai nt enance roller conprises a rigid core 25 having

an elastically defornmable shell, said contact surface
bei ng an outer surface of said shgll. 6. The
mai nt enance assenbly of claimsg, wherein said shell is

CANMPr i B8 Maitnast hskaBHSr Qdim PUnYkih &5 A Emoval et conlpfSes a transfer roller
narnten@ﬁg assenbl¥ of claim1, wherein said

nREIETH PPYPIEE 1S of fset fromsaid printhead. 8
The mai ntenance assenbly of claim1, wherein a pee

ZQI’] e bet WaRbhakahsstnB9 Bt Adh 1 5 WhdrdCRid adreSallefihas 4 Wkting surface for

Ctl%p fac q¥9n%§s and retreats transversely
cétving mk from,sajd confac
acros sard race dhrrng engagenent and di sengagenent.

35 9. The nmmi ntenance assenbly of claim1, wherein

sBi d Mk NiRMMBRE Bseidly lodlaih 52, Rheasydid tr@@i relfer 1§ @inélal kdlES t
position, 10. The mai ntenance assenbly of claiml1,

wherei n a peeling disengagenent of sai d contact

sldr f act@e meinesARcs aspembly gEcdaig FlawherqinAcienningppdinit donges it pridiegnster roller.
onto said contact surface. 40 0 37 1 1. The

m?;' nt ef'ﬂ@xgﬁlﬁengrﬁ§§£gpxlo]¥ opcflam? lﬁlwﬁ@re]n sax%ﬁxg@r' Fﬁlelsa%h gnd' cﬂ:gm g pad are

renoval st em conpfi ses a trans er rol engage
\/ﬁ“tlsﬁmgg"cﬁ “f‘?twéth%i’r‘?d’@mlteﬁefnlsee‘? r.12. The mai nt enance

assenbly of claim1l, wherein said transfer roller has
aenet tﬁhagaufeérrrtca&@m&s) b clattn [£ Gkt s mhiténahde Fbmarss%'d qransfer roller and said

n r nt.enan

SO RS ERa UP PG e PP o P
B#eondestionni nt enance assenbly of claim 11, wherein a
cleaning pad is in contact with said transfer roller.
g gl 21'5 tT}le; x?]ag errrrynlcen a;[srlee{r;l@ln Cfecl ?66 wh r%rl saolfi ch(z:issfrél 1s%n Oalrfed in agousmg, said chassis
éﬁ%&@@ﬁ#h&ﬂﬁ%ﬂeﬁ@QP@ﬁS|ve mrth sald nalntenance

roller. 16. The mai nt enance assenbly of claim 14,
V@er eIT‘Qe a‘m ega s@}n@l gf'l?aﬁn {60 he%m’ sa1§ ?1 %e&ern?rge%{] {sm rco% lrigeg at least one
and sai i eanr pad are nount €¢ on a SsI's,

SBIPEPTEH 38T %rstr%r % galdrag’ersbqne)%rbrlpg PEAgEhip ith %@Pﬂ!@%ﬁﬁtawraagemem
fformatton aald chewic.ond positions. 17. The nmi nt enance

assenbly of claim 16, wherein said chassis is

contarned in a housin sai d chassi s  being npveabl e

el at TR aaselﬂ‘an%'g rﬂj“ 18operpin saiqtissifEmRTETA Iasbone lug for
aogdamehtyy eagehai withb&d finsead efisaid = Rastlone Frgagemeni.
mechani sm conpri ses at | east one engagenent arm a
first end of said at | east one arm bei ng engageabl e
with a conpl enentary engagenent formation of said
chassis. 25 19. The nmi ntenance assenbly of claim 18,
wherein said chassis conprises at |east one |lug for

conpl enmentary engagenent with said first end of said

at | east one engagenent arm



