1 Repl acenent Sheet - 6 Feb 2004 METHOD AND APPARATUS FOR MASKI NG ADDRESS
QUT FAI LURES BACKGROUND OF THE I NVENTION This invention relates to inkjet
printers and the like, and nore particularly to an inkjet printing system
that makes use of mnulti-pass printing to fogm.i nages d te rint
nedia. Inkjet printing systems frequentlly %@aﬁ?%”%fggetiﬁf?%?gggﬁﬁthead
nmounted to a carriage which is noved back and forth across print nedia
such as paper. As the printhead is noved across the print nedia, a control
device selectively activates a plurality of drop generators within the
printhead to eject or deposit ink droplets onto the print media to form

i mges and text characters. An ink supply that is either carried wth the
printhead or renote fromthe printhead provides ink for replenishing the
plurality of drop generators. Individual drop generators are selectively

activated by the use of a select or a e sl i { ded by
the printi METHOBAND APBARATIIHEOR mgmbcﬁéwgs bﬂ‘@ ﬁﬁ‘il‘lﬁm%get
printing, each drop generator is activated by passing an electric current
through a resistive element such as a resistor. In response to the electric
current the resistor produces heat, that in turn, heats ink in a

vapori zation chanber adjacent the resistor. Once the ink reaches

vapori zation, a rapidly expanding vapor front forces ink wthin the
vapori zati on chanber thr BASSKGROUNBDORTHEINVINBIONG7 7| e. I nk droplets
ej ected fromthe nozzles are deposited on print nedia to acconplish
printing. The electric current is frequently provided to individual
resistors or dr i ' AfiDthe ke, G d st paticalaflyed d ef f ect
transi stor (FE{?BS*ﬁgagﬁﬁ%gﬁ%ﬁgn*%gé¥%%ﬁ?s activated b g.contrgl si gnal
that is praavhijetprimingystemthatahakes uss ofrhultifpashprinting todomn imagesiaad. Once
activated the swtching device enables the electric current to 2

Repl acenerextSmepsint megig-eh 2004 pass to the sel ected drop generator or
resistor. The el ectri.c.cu r Y alGise : i ad fo8aeh té esi st or
IS sometines rgf‘&eﬁgﬁgttl%srg&g{spﬁéﬁ%gﬁyv@ Sl gn%%ﬁ%%ﬁ%ﬁ?r ol signal for
sel ecti velycaagidewahiR g hbeedsbaick afd fugthdevdss priatmedia abchtaspiapér. ecther esi st or
is sonetinmes referred to as an address sign@. .In oneYﬁRrevj ously used

ar r angeneqrintzeadlisimaned scregs the pratimerdia, & cgpEPkdeyics selstVAYAEYRIT R each of

th I li,ty.. of imti i I ; j f d
oy at or SRR of drpdbtetiad il e RRRaLRe s & podEkBloptiiotine 0 droP
signal s i%hﬁgﬁfr?]e%gﬁg & PorfARihgsVAdaBk N HaReNI € ARERGUpHlyehatid ¢itheeach dr op

I ng I's

generator. o o
carried with the printhead or remote from the printhead provides ink for replenishing

the plurality of drop generators.

Individual drop generators are selectively activated by the use of a select or an
enable signal that is provided by the printing system to the printhead. In the case of
thermal inkjet printing, each drop generator is activated by passing an electric current
through a resistive element such as a resistor. In response to the electric current the
resistor produces heat, that in turn, heats ink in a vaporization chamber adjacent the
resistor. Once the ink reaches vaporization, a rapidly expanding vapor front forces ink
within the vaporization chamber through an adjacent orifice or nozzle. Ink droplets
ejected from the nozzles are deposited on print media to accomplish printing.

The electric current is frequently provided to individual resistors or drop
generators by a switching device such as a field effect transistor (FET). The switching
device is activated by a control signal that is provided to the control terminal of the

~ switching device. Once activated the switching device enables the electric current to



technique a drive signal is provided to each primtive containing a drop
generator that 1is to be activated. The address signal is provided to each
primtive to select the particular drop generator for activation within
the primtive or grouping of drop generators. The use of this technique
reduces the nunber of signals requiredsto uRiegladepente|Sheet anfl Bkt 2OGHk e

i ndi vidual drop generators. The above-descri bed schene for activating

sel ected drop generators within the inkjet printhead is susceptible to
certain failure nodes that can result in deleterious effects on print
quality. For exanple, a failure of one of the address lines to provide an
addr ess si gpash ta e selepted draphgengratarior reséstorof heyelectyic wymentfor drivpceresntr at or s
results in a failure, of .each drog?geré?rator assaci.ated with, that

particul ar RIAYAELL pachdesisobl SRMmPHTEqrind to #ha PHFEBY SR AR 2 QR £ ur t her
exacer bat iy i sRiR8 S abiitink MeSwiRhE' dovIdd MG At willh BREIEHGBALOT S-

These printheads tend to have | arger nunbers of primtives producing

| ar ger numzemetiined reflerrgé teasstnoaddfess bignals because each address line is
connected to a drop generator in each primtive. An address |ine can fail
to provide a profemncaueiiewsly usedamansanantaplprality ofrsimitiye signalsdfs i n each of

to provide a pr . yerenal each
from the i i aped PREKGREb WEY R G Uiy FA-lp AP RPed) R aitefent BBUE, 120,

bet ween t heofdtopg@ierqofstvitiin dicinkjeEpririthéidh &ach 608 pRiEAlHy 6LadiréRisignal iof one
or nore address lines. The electrical interconnect between_the tﬁ'ri nt head
and the priBseYided tosgach switehing dayipe associated yithteach dropi aeperginsr Usigithisg duri ng
t he install.at e.:hr kAt i .£ro . i tam nation
on one or . ietRlel giiSipat i profiBkd 4 e ol FhERNROR dRib PineRB A 1

system or tifie By adtivated! tThe d@@ress sigial BYrodiged to@ck primiffRPbaceskthé Sheet - 6
Feb 2004 corrosion can result in either no electrical interconnect or a

hi gh resi strartiailas|dsep genegator fonactivatiomwithingbe pamitiveher grouping afdrepst em and
the ink cartridge. t hi | ectrical , contact petween the pri,nting system
and the | nEeRAPTRS ibhe V< < e FEhBIEF prohP S FlunbSiol Sidals et adar o
si gnal W | lunffhieBpdeldct hfidhdivaftl ih@RRERdop Gettr¥RNt Proper activation of the

drop generators associated with this address Iine. Another cause of an
address |ine f aiTherabove-déssribed schemetformactivatoty setegtedi drop goemtestwitetheeen t he

flexible circuit.anpd t.he contact pads the printhead. Freguently, an

el ectrical MHEERINRGAIIS SWGERH gtofeppg)ggﬁqlrg “?:‘?qgéfhafc%re&‘éléﬂ‘ &get?r e signals
fromthe t g i LQn; inting
Syatem and eeRr At Auding; O Bal a3EP of Gl GAREERHEATSkOd SBRE] T T
Tape aut omaheddRessigndl 16 ¢4dB)of théprithiiies bt grvupingslof drop gereraBss rehittinacal

i nterconnect, between the flexible circuit and contact pads on the silicon
subst rat e. ftire of eachrdrop Beneripr asserintad With thaspartigylag address line in each

primitive. The problem tends to be further exacerbated in printheads that have larger
numbers of drop generators. These printheads tend to have larger numbers of
primitives producing larger number of drop generator failures because each address
line is connected to a drop generator in each primitive.

An address line can fail to provide a proper address or enable signal to drop
generators in each of the primitives in several ways. Because each address signal is
received from the inkjet printing system, a failure of the electrical interconnect
between the printer portion and the printhead can produce a failure of one or more
address lines. The electrical interconnect between the printhead and the printing
system can fail as a result from improper seating during the installation of the print
cartridge or from corrosion or contamination on one or more electrical contacts

_ associated with either the printing system or the print cartridge. Improper seating or



el ectrical connection between the flexible circuit and the silicon
substrate can produce an address line defect. Finally, various defects on
the printhead itself can also result in the failure of address signals in
reachi ng the correspondi ng drop generators e exanmpl e of i e efect is
a failure in one or nore layers of thespri ﬁ?f%;aéﬁm?‘btng}’%teﬂ Ege'rti’aﬁ%oce;ﬂ ink to
desired |l ocations on the die which can result in ink shorts or |ow

resi stance electrical paths. These electrical paths or ink shorts can
attenuate an address signal sufficiently to prevent proper activation of
the correspondi ng drop generators. There is an ever-present need for inkjet
printing syghgf&oh Rat rdR d&itheP h@ Blectiitallihtefsahéct ¥r & Righwhdistincereteciqghl y
reliable. These inkjet printing systens should be well-suited for high

vol ume manufigetconieny between ther printing sysiéri end thednk oastridgeodf thisrelesstigal print i ng
cost. SUWMARY OF THE | NYENTI ON Thenpre tﬁnt i nventi or;su' S &8 d and
appar at us f GPREEIRETHPFTTSIRE REIRE ISt Tﬂ'dls ¢ I FArENe® BSPectes e present

L Ee ot o0 efladdaineh oL ddot e Sidnd LR Quitiichy labitedto BRplese Sheet -

6 Feb 2004 pr system for depositing ink on nedi a. The inkj et
print head hastivatiphwiahé dnppekneratonmsgeimedwvioh thisladiressdideon t he pri nt head

that are responsive to first and second. sel ecf. si.g@g‘lsﬁ for 1setl ectic\{fl y
deposi ting i nk orfnashersausenf anadsress Limei failyre agfailie i fasselectneal IpteCPpech
contacts for_jeceiyi first an [ f L RkK]j et
printing sygfé’?‘ﬁenﬂ’%gg’f‘%g%&g a?%ﬁlgggﬁg?t}%?’fgﬁg?pgﬁ gi:ct%(ri”l ggahctglr?duct ors each

el ectrical | ylecaRaNRféreshd2et ek As & flexiplewirelit isyused temntesigmlafromsbe ect ed drop
generators of the plurality of drop generators. The plurali

f
el ectrical contdctcpads thataee copfiguied &ar copnecting toythg PEAHRE SYFery PB‘&)X é@'ﬁ%‘? ators

such that in | ti-pa Lint-npde er S | 4.3l of one
of the plur é}‘gs(t{;fleo‘?n g&éciftp?g%p g@%‘?{%ﬁ%‘t%‘% gét%xgeﬁb?gb% ggorgfﬁ{eeg?f) ﬁ?‘?}‘g thlal?zt and
second sel eGf fshbnal istdtd fofin PheblebtidaY irtércshinept igewesmthe flsxible ircuitandi y
distributed. In one preferred enbodinent, the first select signal, is an

addr ess si grahtacphdsloe thesiicomsubsttate t Failugmef thissTAB bending o ©ragopd si gnal |

wh [ [ | t] f. . a. fai . Of it
of el oot r1 catecmhbertsreon b paenhERimniselt WiRieh BhGelomifodi 7 1Y

drop generatgr, ﬁgxe'sé‘gﬂé‘&f@&.ef erred enbodi ment, the uniformdistribution of
I xe

a . . . . .
the error is a nunber of print |lines between each print line that is

affected by the fRihally,eanbusaieecofort the pahthedd itssH| can alsd wesubris thedfafugwide t he
address select signal. BRI EF DESCRI PTI THE DRAW NGS Fi g. icts a
printing sysddrespsignals ipreaching ﬂler?QgFﬁPPBﬁgXG%qp §REBIPor gf‘ﬁgxaégple be S8R

defect is a failure in one or more layers of the printhead to properly channel ink to

desired locations on the die which can result in ink shorts or low resistance electrical
paths. These electrical paths or ink shorts can attenuate an address signal sufficiently

to prevent proper activation of the corresponding drop generators.

There is an ever-present need for inkjet printing systems that produce high
print quality and which are highly reliable. These inkjet printing systems should be
well-suited for high volume manufacturing in order to provide relatively low per page

printing cost.

SUMMARY OF THE INVENTION

The present invention is a method and apparatus for accomplishing inkjet

printing. One aspect of the present invention is an inkjet printhead for use in an inkjet



inkjet print cartridge of the present invention for acconplishing printing
on print nedia shown in a top perspective view. Fig. 2 depicts the inkjet
print cartridge shown in Fig. 1 in isolation and viewed froma bottom
perspective view. Fig. 3 depicts a sinplifie | ock di agram o e printing
system shown in Fig. 1. Fig. 4 depicts 4 si rrgﬂ%ﬁcglaerbl g@f(e%di a%rpléegzo “ he
printing systemshown in Fig. 1, illustrating a printhead having 9 drop
generators. 5 Replacenent Sheet - 6 Feb 2004 Fig. 5 depicts a schematic
representation of a 3-color printhead shown in Fig. 2 with drop generators
grouped into 8 primtives. Fig. 6 depicts an arrangepgenf of dro enerators
into the 8 printing systeny fandspesiang inkongnedipgfhe @&%P%‘g‘gﬁ'@s&@ma@&?}? i nt head
shown in Fig. 5. Fig. 7. depict ' i & i) db 3F5TH SBQMdRE1eE
Simngl'e acti iapsaetagier fisppas Sin pihdiPid il Kepbitedh 3RS

addr ess 'inﬁg Eie8r sefectoply @epositingl AR oh frheith, s The imkidt prineend irwhides Ron showi ng
orientation ?aa scan axis, a nedia advance axis, K and a drop axis for the
printing syplusatitglofwontacts farirgeeiving firsy and)sesopd select sieaalsifrag thsinkigsi st ors for

pntn " it _ f prngs ;
G oup; ngs e BRSO ALY BB 8 SRS Sl ot B it LEEKEARY
print - mode. cﬁm ted!beFRednthOpRkallty SBcheRitind BRc@a AU dnatatars @pfiieng of t he

i nkj et printhea past a print swath in 6-pass print-node. Fig. 11 depicts
a schenat i cpheglitgofidrayt gameratdrs.i T plucalisy ofidlectriealsondustars are coBRemektor hat

make up the print_ swa illustrati defectiye dot .r L roma
si ngl e addr étbes!’l?"éil%?égfo?igﬁ?critﬁrscf@—&? g{agmaa P nggl\rg%d% g‘?wettae(k:ﬂgné

corr espondi i3 of bftor GOPRATAPBIBABN IcBhdlctdreto rodideant es g Miting
primtive that 1s activated to print that line in 6-pass print-node. Fig.

13 depi cts and beohd sblevt signafsan tiaplbratior ofdrpp genengorsdsineifermly Histributed.
corresponding print line, and corresponding primtive that is activated to
print that |ine Inengppfersednmbadimentcthe @FAF@G‘Q?&E@@PP@?W ﬁgnéﬁé‘\{?he
PREFERRED ENBCDI Fi d s a. r LV i : SEERlIBhY fi

embodi ment  57°°8f Sfiréfif ségr%]bsre} %‘t“f‘ﬁ‘g‘,@??s? gf%%‘oagye%rp%rlgé}gﬁ? i nvent%/orgmshom
With its COYgain@R®Rond BEthe Phirslity of electrical conductors to provide an address signal to

the plurality of drop generators. In one preferred embodiment, the uniform
distribution of the error is a fixed number of print lines between each print line that is

affected by the failure of one of the electrical conductors to provide the address select

signal.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. | depicts a printing system of the present invention that incorporates an
inkjet print cartridge of the present invention for accomplishing printing on print

media shown in a top perspective view.

Fig. 2 depicts the inkjet print cartridge shown in Fig. 1 in isolation and viewed
from a bottom perspective view.

Fig. 3 depicts a simplified block diagram of the printing system shown in
Fig. 1.

Fig. 4 depicts a simplified block diagram of the printing system shown in

Fig. 1, illustrating a printhead having 9 drop generators.



printing system 10 includes a printer portion 12 having at | east one print
cartridge 14 6 Replacenent Sheet - 6 Feb 2004 and 16 installed in a
scanning carriage 18. The printing portion 12 includes a nmedia tray 20 for
receiving nedia 22. As the print nmedia 22 is stepped through rint zone,
the scanning carriage 18 noves the primt caF???ﬁB@?“l mﬁﬁd'f%%ﬁgr%§§ t he
print media. The printer portion 12 selectively activates drop generators
within a printhead portion (not shown) associated with each of the print
cartridges 14 and 16 to deposit ink on the print nedia to thereby
acconplish printing. An inportant aspect of the present invention is a

met hod and appar qii%ss idpictvhisetteniafie represehmtiopof 4 3-onlot prindeedshone 1pr i nt
cartridges 14 and 16 relative to the print, nedia 22 as well as the

sel ection ofFigirowithdrur ganerators gEyepdint 8 RAMUYSSe printing cartridges 14
and 16. Anot her e of, the pre } | i g hAMRiveredpih

drop generators 3‘?}8 6?1%‘3"85??F‘E'g?gg?“%g{r%éedr}x?ﬁé%%ﬂﬁﬁtﬁgﬁdrgp gevr?ggr atporisbeare
activated i G & §SPREforlo? tIRCI-cyIdE piitheddgshela id Fignbt he printer portion 12.
The method and apparatus of the present inventian Erov'deﬁ Qi Q:gﬂplity
printed i mages i rFighdepitts asimaplifiedgiming dingram sRovEpg A singte AP L S failure

whi ch prevents songe of .these.agctiyvati.on,si . fromreaching
cor r espondi rfgr tegsingiad s ?W?%%h%ﬁ%%(l)%han s?ﬁ‘ﬁ%r atus of the present

i nvention sol ves i?i § dL AL WsBnplifiedsch@nal represeptaion showing orisptaipp pbe | v
arrangi ng the enablle signal routing to ensure that . E% nt rmgsgﬁr.rilnt ed

usi ng def ectscxeaxis,opmegdiaadvdnse oxigiandtadrap axh §05| the BY sygtgt siR¥Rd ti on are
not adjacent_each other. In the preferred enbodi nent of the present

i nvention, tl& knable schene for each of the dr op generators ensurgs t hat
print rows print ' : o EsrcatRing catresponding prdups opaced,

t hereby uniform yﬁgdlwg%gf%%}%ﬂ%ﬁfgé&gﬂg to the%nabl emout ignal within
the print swabp gehétatohi withetenesistor groepings caredspersiing wa@lheasmog r fault

tol erance are achieved with the printing system 10 of the present

i nvention. Tiréntheadrio $-passPERPAPE%-us of the present invention will be
described in nore_.deta{l.,w t L ihs ebgie ididet grinthea? depi cts
a bottom perspectf\%' @aeﬂ\}vr\ggéﬂéplgagﬁgf%% ?equétgfratl)gtg?ém%t of ?ﬁe Iﬁipri nt
cartridge 14 a%hgmn{&dfh%&bass'pﬁxﬁiﬁﬁﬁﬁf ef erred enbodi nent, the cartridge 14
is a 3 col ol? cartridge containing cyan, nagen

a,..and vell ow i In this
preferred enbodi Fant] dapist§peﬂCbeéattfrrFPﬂes"d‘éart‘t"Piogg‘léi“i’gm}léiohoév\?i gg@ or bl ack
ink. The present invention will herein be .d ' Wb s fe@SIRAE froina t hi s
preferred entRiamps that thfl?-iétﬁlsg'@ A8 gg&eéth%chlgeb 2084 o?gexarrpl e

only. There ghﬁe%ﬁﬁf‘e@ﬁlu&ther configurations in which the nmethod and

Fig. 12 depicts a chart showing for each corresponding address, the

corresponding print line, and corresponding primitive that is activated to print that line

in 6-pass print-mode.
Fig. 13 depicts a chart showing for each corresponding address, the

corresponding print line, and corresponding primitive that is activated to print that line

in 2-pass print-mode.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 is a perspective view of one exemplary embodiment of an inkjet

printing system 10 of the present invention shown with its cover open. The inkjet

printing system 10 includes a printer portion 12 having at least one print cartridge 14



apparatus of the present invention is also suitable. For exanple, the
present invention is also suited to configurations wherein the printing
system contai ns separate print cartridges for each color of ink used in
printing. Alternatively, the present inventio is applicable to_printing
systens wherein nore than 4 ink col ors er eti\ﬁgje]acfeglﬁ'&%%gge‘i n SHign el ity
printing wherein 6 or nore ink colors are used. Finally, the present
invention is applicable to various types of print cartridges such as print
cartridges which include an ink reservoir as shown in Fig. 2, or for print
cartridges which are replenished with ink froma renote source of ink,
either contin %Slt\%tal% inia@c%m%éﬁﬂhéew&mﬁ;irfﬂﬁng@nttidnd@enqmdtssmdlﬂn Fig.
2 includes &%rn eaéj portion 24 that is responsive éaFactivatiton signal s
from the priyy 700fos yedebingl Rediar22s disdbe pn@tuye%g%sﬁ steApgd trANER AP ACRS 02 | n
the preferred enbodi nent, the printhead 24.is fi he such
as silicon. tﬁhecqamf\ﬁtcaéfa"fgterligd@g"efghq Wﬂqﬁﬁ%%& esglgﬁlrlgi?lgta %g%héﬁgggﬁégal
contacts 26 that.are di- : of wehidigtors withiin agrinthiedd portwns o
that when p@p@?ﬁ??oggél??%ggfﬁgglﬁga?gﬁ%n?%g carriage, electrical contact
is establi sheg: fRiWEassockRid Witk ealiofhegirit caitndges 46 and 46 &0 ¢5ROFI iHoh)
associated with the printer portion_12., Each of the electrical contacts 26
i s el ect ri cahkyprinbmediatte therebyraseopplisikiii®i8824 by each of a plurality of

el ectrical conductors (not sho Is agbd ¥ad b ugimal s from
the printer portiMlﬁgma&%%%%‘abﬁgé@ﬁ%ﬁgﬁga%ﬂ nt head 24. In fhe
preferred en@ﬁghr{ﬁ@fmm&hﬁxﬁb@w fiovas the prinacarridges bt enditd relatiyeitothe ARty bl e

circuit 28. The flexible circuit 28 includes an insul at.i. .2kl al such as
pol yi mi de  amedia 22msdvell asithe seleation of @P&?ﬂ&fé‘%ﬁﬁ%ﬁ‘?@@%‘&%@‘ge defi ned

ithin the flexjble, ci it to el ectricgal ilmeofthect ri cal
\(,:Mont :acts 26 ?%{T{Qgé%ﬂ??{l‘ilﬁg}céﬁf’gﬂ %Spgéc}é):f ?%eéé& gﬁ?i?ﬁixﬁf&n ?ﬁt&ﬁegggu%dfome |

printhead 24 ?@m LaRklat 6@let 1h Wiioh detdzop generatbrs afd ackiveted 1R r cui t
28 using a sﬁ'%o?)aégp%ﬂ%ﬁ ni qﬁg such as tape automated. bon ir(lg (aTAQ)dtusl n the
“2:“31?‘{ g 5P

preferred enaggonsens activatiopsignals dwom the ggater §orion 1dq|

containing yellow, nmagenta, and. n i nks. W Lhia: Eh BSRemEL reservoir
portion. Th@ffbﬁinﬁ?ﬂ‘?@a’(‘}"?ﬁlan?é?ﬂgé 1@8@%{:‘%@}1 0 éﬂriop geneljragét or

portions 30, ggﬁ@gmg?gwfifﬁ,&@&'a%mﬁfeWhimems Snfectf thGBAckyasionisiggalsnk
correspondi nB, respectively, to yellow, nmagenta, and cyan inks. The
el ectrical c@Rhpehshidf corespundingdeaptgencratorgont acts associated with

activation signals for each of the yellow pagenta, Y &01ue $fan
glenerkag_or s 30, gziTrl]@@eth@ck_ tmﬁﬁﬂp@@f V.°¥§?€g¥’.m§§;€gi‘ F@fﬁﬁ?ﬁiﬁ ﬁ;rfﬁgt rical

ock di agram he printer, por gn Tengi 8us1 foutinig b e ges
14. The pri nﬁégblf)wlcﬁ{o%mitﬁpcﬁgég a p }lﬁp Zontrol

print rows printed using defective drop generators due to an enable signal out

condition are not adjacent each other. In the preferred embodiment of the present

invention, the enable scheme for each of the drop generators ensures that print rows
printed with defective drop generators are uniformly spaced, thereby uniformly
distributing error due to the enable out signal within the print swath. In this manner,
greater reliability and higher fault tolerance are achieved with the printing system 10
of the present invention. The method and apparatus of the present invention will be
described in more detail with respect to Figs. 2 through 13.

Fig. 2 depicts a bottom perspective view of one preferred embodiment of the
print cartridge 14 shown in Fig. 1. In the preferred embodiment, the cartridge 14 is a

. . . . ed
3 color cartridge containing cyan, magenta, and yellow inks. In this preferr

embodiment, a separate print cartridge 16 is provided for black ink. The present

- vention will herein be described with respect to this preferred embodiment by way



device 36, a nedia transport device 38 and a carriage transport device 40.
The print control device 36 provides control signals to the nedia
transport device 38 to pass the nedia 22 through a print zone whereupon
ink is deposited on the print nedia 22. In addition, t rint ntr

devi ce 36 provides control signals for7selectiﬁﬁﬁﬁcﬂ%WFggmeﬁé6sg%n59§%
carriage 18 across the nedia 22, thereby defining a print zone. As the
media 22 is stepped past the printhead 24 or through the print zone the
scanning carriage 18 is scanned across the print nedia 22. Wile the
printhead 24 is scanned__the print con%%ol evice 36 novidestﬁ§}ivation

signals to efrxapnleeHyadheom arenumenout pthergantigumtions in which the spethed apdy; o ¢ o
Ui sh or i . k . s . .
car it dge 19PPetE g e bftscrthoenBof T disd SftabfS. TOOUAIK o el fvBhdQH

connect ed t 3 abuited td Eenfigutations whéreindhe priftinginy@tend Eontdiheseparate privont r ol
device 36 provides activation signals to selecti vel% deposit |nk |
\o;

cor r espondi #agtridgesfsiead calprof ink Uteg| ia pEinting. peltgmatiyely, the-prgseny Iyepfie s a

sinmplified el echr] i i ' the print
control devl:g(?@8 @%%&@{o#%n?@ﬁgﬂ%%@&ﬁ%&%ﬁ&ﬁ?rgcﬁ{fl%ﬁtg?épdrsﬁ’%lhcga %124 w thin
the print Ccrighifidétiey printingehdeéinBlorGauit il collére iafecusdd. Fiallydksprsandnt rol | er

42, an address generator 44, and a primtive generator 46. The address
gener at or 4isiventiprisiappli¢able to yeriewsdtypes of pript eartrifigessicheas prigtRartydEss t i ve

signal s undef. control of .the controller 42 _to the.print.head .2 r

sel ectivel y¥ i‘@ﬁ?&%ﬁ“ g’éféfﬁeﬁ‘fm%asp’ﬁm”aﬂ? ?Sﬁ of O’begﬂ‘ﬁéﬁngﬁegr“éh‘é‘aégoci at ed
therew th. EEBEn@hb&'&h@ﬁQk%rﬂ&e?&!ﬁé’%lﬁ&?&tibkﬁ edth8dontih@shsBYorshowi ng 12 drop
generators along with corresponding switching circuitry. In general the
print head 2iftemnittertiyve a nuch | arger nunber of drop generators as will be

gi Feb 2004 The STRDMKaEtARt PhehultinFiscl BEdss Showheakaion 26 0R Hes 12
R e s S e
t o represeninktontmedid 2] Huthe piéferpeenbodiinents tHegeimtiead 24 if definedseaof t her nal

inkjet printing, each drop generator includes an ink chanber, a resistive
el enent di spbsEate spelyxasrilicon; Hheiprikt eartiidged4 ingledesd pbyphtyof elgetrigal o227 e

adj acent the_ ink [.q: TN I r at L. i ing an
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portion of gigerly indkfledintduhe sédmingitarhge, elddritdlicontdaioestiblishéd expesnds, i nk
within the chanber is forced froman adjacent orifice or nozzle onto print
nedi a 22. Tewerespersiing eleetviesltcontactsi(otshowalassodiaed withdhe praterpardeft B such as

technol ogi &5 WNS Bl Denthandodtadts 289 Blectrically connected to the printhead 24 by each

of a plurality of electrical conductors (not shown). In this manner, activation signals

from the printer portion 12 are provided to the inkjet printhead 24.

In the preferred embodiment, the electrical contacts 26 are defined in a flexible
circuit 28. The flexible circuit 28 includes an insulating material such as polyimide
and a conductive material such as copper. Conductors are defined within the flexible
circuit to electrically connect each of the electrical contacts 26 to electrical contacts
defined on the printhead 24. The printhead 24 is mounted and electrically connected
to the flexible circuit 28 using a suitable technique such as tape automated bonding
(TAB).

In the preferred embodiment, the print cartridge is a 3 color cartridge
containing yellow, magenta, and cyan inks within a corresponding reservoir portion.

The printhead 24 includes drop ejection or drop generator portions 30, 32 and 34 for



generators are activated by an electric signal such as piezo technol ogy for
ejecting ink droplets. In the preferred enbodinent, the printhead 24 is a
thermal inkjet printhead. Each of the resistors associated with individual
drop generators are activated by the print gontrol de jce 36

preferred enbodi nent; this activation s gnal K %riaéie‘h?‘ﬁh i re%tFeg %t‘\%
signal provided by the primtive generator and a relative | ow current
control signal provided by the address generator 44. In this preferred
enbodi ment, each resistor or drop generator is grouped into groups
referred to as primtives. Each primtive or group of drop generators is
connect ed &RcfinS RikAoieSpdhaingy espectioelygito ycﬂowcmagmmﬂdfcdﬂn pksviTHE ng t he

activation signal to each of the primtives. %\{: ﬁ | e Sgsr\\gfésfl Fig.
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t erm nal eac WI tching devi ces receij ves an actl ‘gg%ném gnal

fromthe adﬁkrd%ssz geoegted print44nc @hersupan ivkps

activated, the switchi ng deyi,ce conducts cur I o flow
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Ther ef or e, Qscanhﬁl gglllkg{cgjmsg m'nmﬁ&he@éby &diingdd pintg@ner Asthe r equi res

both a drl\}e G ekt pr Ovi de he primtive generator 46 apd an address
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ticular d tor to d t
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prlmtlve ress esi gnated A/, is connected to the
control 319 deposithk 641 Hﬁtﬂ@d&hwscoaﬁ@nehphmhgmth resistors Rl1, R12,
R13, and %&t@cg m§ aéoy, add?ess 2, designated A2, is connecte Q the

control term nal Bigo3 issimphkfiedig shawondes siagle geing sartridget 19 ggpgetr rley T Roo.
o 1 he. contarintcoBraldeiict Jor° Qo e PrgrEare ueal op e P Eiiade®s L afprnoct o
R3,, R32, El?e uﬂxxﬁ%ﬁn&&l’ﬁebﬂg 38ipiidds| RevARpAEEMIab stleetiyely defosiacnk24 shown
in Fig. 4, i hput's are
corresponding to each of the ink colors to be printed.
Fig. 4 depicts a simplified electrical block diagram showing greater detail of
the print control device 36 within the printer portion 12 and the printhead 24 within
the print cartridge 14. The print control device 36 includes a controller 42, an address
generator 44, and a primitive generator 46. The address generator 44 and primitive
generator 46 provide address and primitive signals under control of the controller 42
to the printhead 24 for selectively activating each of a plurality of drop generators
associated therewith.
The printhead 24 is shown greatly simplified by showing 12 drop generators
along with corresponding switching circuitry. In general the printhead 24 will have a

much larger number of drop generators as will be discussed with respect to Fig. 6 and

Table 1 herein.



required to uniquely select and activate one of 12 drop generators. Using
this schene, the nunber of inputs that are required to uniquely select N
drop generators will be equal to 24-N. Each individual drop generator
within each primtive has a unique address_and each ?ﬁdress i.s.connect ed
to each primtive. If no nore than one @ddr S8ERIEEePPGYF at 8 tH5® €:ite tine
then no nore than one drop generator within the sane primtive wll be
active at the sane tine. Fig. 5is a bottomplan view of the inkjet
printhead 24 as shown in Fig. 2. The ink et printhead 24, includes drop
generators 30, 32, and 34 for depositing yellow, rmagenta, and cyan i nks,
respectively, OFhokiniplifid Priathedd poion 24 Ghown heweisinaludes1hdreg gemdrstorseach
particul ar ink, yellow magenta, and cyan, are grouped into_grQupings
referred tbawdsg pcomespondisg r¢3@tQmep®$®t@rbYe%llx.§qbgﬁi’ﬁgntR,zntRImeRe’ BueRsg,
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magent a i nke.,a00nRhd Bisk oY BR rhdl inkiBf pritfthe2dachideopaaeeitat iacluiéstan inlyan i nk.
Fig. 6 depicts the plurality of d]rop generators 30 associated with yellow
ink on  pr tieinteach @4distiveelementyisrosed proxiondte tie vk ehanher candag ofifige gF 3 p
generators assocjated 11 Repl ace t . Sheet - 6. Fe 0 ] the yel |l ow
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wi t hi n t heflujdrwithibehelci2betjpAs tiis vapoa fiontexpands) énk withigtthe chadjbgeisnt t he i nk
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generatorslsfbl are di spo mate t feed slot 48 so that the ink

chanbers ag@&@&tais@@le wétiviated g anelectrivesighiab pucheasqiedoaechnotogy fer ejegting ligk
replenished with ink after ink is dispelled fromthe drop generator. In the

case of tHoopl$. i nkjet printing, each of the conponents of the drop
gener ator, nane t he ink, chanber, .the. resi i £l or nozzl e,
must all be | ocg‘i/ the Br eﬁ%ﬁ@gﬁégbwp%qefnmﬁgfl2?3%%%g’?‘%ﬂﬁﬁg%%%gﬁdbn of the
nozzle, r eﬁhﬁf &f th@ Pgisrrt]&? adRERIdd P individualiaRp geneatcaé ae activaidd thethased
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i nt er changea In the preferred enbodi nent, the drop generators are
arranged i pripedontrobleviands. ladhapreferret iembodimenadhisschyation signakis 2Aughozz| es

omort adt nabent v SEpHT Vided B IR TBROYS eShelipr S era v fow Bl 2
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48 with od e of the ink feed slot 48 and
each resistor or drop generator is grouped into groups referred to as primitives. Each
primitive or group of drop generators is connected to a separate conductor or drive

conductor for providing the activation signal to each of the primitives.

In the example shown in Fig. 4, the printhead 24 includes a first primitive
which includes resistors R;, R,,, and R;, which are each connected to the primitive
drive conductor P, from primitive generator 46. Primitive generator 46 provides three
additional primitive drive conductors, P,, P;, and P,. Primitive drive conductor P, is
electrically connected to resistors R,,, Ry, and Ry,. Primitive drive conductor P;is
connected to resistors R;, R,;, and R;,. Finally, primitive conductor P, is connected
to resistors R,,, Ry, and Ry,.

Connected between each of the resistors and a circuit ground is a switching
device such as a field effect transistor (FET). The control terminal of each of the

switching devices receives an activation signal from the address generator 44. Once



even nunbered nozzles on the other side of the ink feed slot 48. Adjacent
drop generators are grouped into 18 groupings or primtives, wth odd
nozzl es nunbered 1 through 35 grouped into primtive 1, even nozzles
nunbered 2 through 36 grouped into primtive 2, and so forth. The inkjet
printhead 24 receives primtive drive spgnal 2PRFFRAAENEPSSET i% F6R 298fer at or
46 for providing drive current to resistors associated wth the
corresponding primtive. In addition, the address generator 44 associ ated
with the printer portion 12 provides 18 address signals for _activating the
swi t chi ng deetivated, shesswitchingidariersondugts enrespt ipatllomsgusrent Forﬁ‘i‘ﬁgoﬁ?@Fer r ed
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generator is active. Table | is a chart illustrating address and primtive
connect i ons ptawidebishtheraddress gemeratg ddds eorewctadd thonliienp switchingdeviae withia dr op

generator nunher refers to jhe _drop, generator |ocation alo ach of the
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for the cyan ink feed slot 34 is simlar to the drog generator .l ayout for
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the yel | ow idakic¢ssasgociatedwitbgesistors it the Rdr 8pd Bon dinallys addiesses desi from
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address enabl e signal W |1 allow each address to be _active at a different
interval in tinme Ihitkersnplifedeemplaof the printhead Mhshowneintig A, & ingihareat or to

be active within a primtive at the sanme tj As di scussed evi pusl vy,
for an addr ;é%cgu&ee_%gnaeflwslsctt%é st e ofckfairap Epnemior Ao e b e,
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sane tinme. Because of the close proximty of drop generator& Wi t hin
is active at the same time then no more than one drop generator within the same

primitive will be active at the same time.

Fig. 5 is a bottom plan view of the inkjet printhead 24 as shown in Fig. 2. The
inkjet printhead 24, includes drop generators 30, 32, and 34 for depositing yellow,
magenta, and cyan inks, réspcctively, on print media. The drop generators associated
with each particular ink, yellow, magenta, and cyan, are grouped into groupings
referred to as primitives. In the preferred embodiment, there are 8 primitives
associated with each ink color. Primitives one through 8 are associated with yellow
ink; primitives 9 through 16 are associated with magenta ink; and primitives 17
through 24 are associated with cyan ink.

Fig. 6 depicts the plurality of drop generators 30 associated with yellow ink on

printhead 24. In the preferred embodiment there are 144 drop generators associated



in each primtive, fluidic cross-tal k between nearby drop generators can
affect dynam c performance, such as ink chanber refill time. To avoid
fluidic cross-talk problens, it is inportant that no m)re than one drop
generator within each primtive be activat ed}}]atl t he g %Q);esent
i nvention nakes use of 24 primtive signals and 18"q80ress 5| Snaf'%

three color printhead. This preferred enbodi nent enabl es the use of a
variety of operating frequencies, including the relatively high

per formance operating frequency of 18 kilohertz. In general there is a
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the ink cartridge 14 shown in Fig. 2 to an ink chamber (not shown) defined within the
printhead 24. Upon activation of the resistor adjacent the ink chamber by appropriate
sigmals from the primitive generator 46 and address generator 44 shown in Fig. 4, ink
is ejected from the nozzles or orifices labeled from 1 to 144, shown in Fig. 6. Each of
the plurality of drop generators 30 are disposed proximate the ink feed slot 48 so that
the ink chambers associated with each of the drop generators can be rapidly
replenished with ink after ink is dispelled from the drop generator. In the case of
thermal inkjet printing, each of the components of the drop generator, namely the ink
chamber, the resistor and the orifice or nozzle, must all be'locatcd in close proximity.
References to the location of the nozzle, resistor and the location of the drop generator
will be used interchangeably.

In the preferred embodiment, the drop generators are arranged in parallel rows
adjacent the ink feed slot 48. The 144 nozzles associated with yellow ink drop
generators are each offset along a longitudinal axis of the ink feed slot 48. Each
nozzle is numbered from 1 to 144 based on position along the longitudinal axis of the
ink feed slot 48 with odd numbered nozzles on one side of the ink feed slot 48 and
even numbered nozzles on the other side of the ink feed slot 48. Adjacent drop
generators are grouped into 18 groupings or primitives, with odd nozzles numbered 1
through 35 grouped into primitive 1, even nozzles numbered 2 through 36 grouped
into primitive 2, and so forth. The inkjet printhead 24 receives primitive drive signals
from the primitive generator 46 for providing drive current to resistors associated with
the corresponding primitive. In addition, the address generator 44 associated with the
printer portion 12 provides 18 address signals for activating the switching device
associated with each drop generator.

In the preferred embodiment, the primitive generator 46 provides 24 primitive
signals with 8 primitive signals associated with each ink color, in this embodiment
these ink colors include yellow, magenta, and cyan. In addition, the address generator

44 associated with the printer portion 12 provides 18 address signals for uniquely
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selecting which drop generator within a primitive to activate. As discussed
previously, to activate a drop generator requires that both the primitive drive signal is
present and that the proper address for that drop generator is active.
Table 1 is a chart illustrating address and primitive connections for each drop
generator associated with the printhead 24. The drop genérator number refers to the
drop generator location along each of the ink feed slots 30, 32, and 34 for the yellow,
magenta, and cyan inks, respectively. The drop generator layout for the magenta ink
feed slot 32 is similar to the nozzle layout for the yellow ink feed slot 30, except the
nozzles are numbered from 145 to 288. Similarly, the drop generator layout for the
cyan ink feed slot 34 is similar to the drop generator layout for the yellow ink feed
slot 30 except the drop generator numbers range from 289 through 432.

Fig. 7 depicts a timing diagram illustrating greater detail of the operation of
the address generator 44 for enabling addresses 1 through 18 for a printing system 10
operating at a frequency f. The address enable signal will allow each address to be
active at a different interval in time thereby preventing no more than one nozzle
generator to be active within a primitive at the same time. As discussed previously,
for an address to be active, the address generator 44 must receive an address active
signal from the controller 42 as well as the address enable signal must be active.
Because each drop generator within each primitive has a unique address (see Table 1)
and because the address enable signals as shown in Fig. 7 are staggered in time and do
not overlap then no more than one drop generator within each primitive will be
activated at the same time. Because of the close proximity of drop generators within
in each primitive, fluidic cross-talk between nearby drop generators can affect
dynamic performance, such as ink chamber refill time. To avoid fluidic cross-talk
problems, it is important that no more than one drop generator within each primitive
be activated at the same time.

The present invention makes use of 24 primitive signals and 18 address signals
for a three color printhead. This preferred embodiment enables the use of a variety of
operating frequencies, including the relatively high performance operating frequency

of 18 kilohertz. In general, there is a tradeoff between operating frequency
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and cost of the printing system 10. Higher printing frequencies are achieved using
fewer numbers of addresses and greater numbers of primitives. Because each address
is staggered in time fewer numbers of addresses allow for greater operating
frequencies for the printing system 10. However, larger numbers of primitives require
greater numbers of primitive drivers for supplying drive current to the each of the
primitives. These primitive drivers must supply high current for resistor heating and
therefore are relatively expensive adding to the manufacturing cost of the printing
system 10. -

An important aspect of the method and apparatus of the present invention is
the fault tolerance achieved by the particular address and primitive interconnections
specified in Table 1. As discussed previously, for the inkjet printing system 10 to
work properly, the ink cartridges 14 and 16 must be properly seated within the
scanning carriage 18 such that electrical connection is made between the printer
portion 12 and each of the print cartridges 14 and 16. For the case of print cartridge
14, proper electrical connection requires that each of the 18 electrical contacts
associated with each address line and each of the 24 primitive contacts associated with
each of the primitive lines must be property established. Contamination or corrosion
on these contacts can result in a high resistance electrical connection preventing
activation of the switching devices associated with the drop generator. In the event
that a single address connection between the printer portion 12 and the print cartridge
14 is not established, then 24 drop generators associated with that address will no
longer operate. In addition, there are various failures on the printhead 24 itself or the
bonding of the printhead to the flexible circuit 28 (see Fig. 2) that can also result in an
address signal failing to reach ﬁe printhead 24. For example, if ink is not properly
contained on the printhead 24 it can leak between layers on the printhead
that can result in shorts that can prevent an address signal from reaching the proper
nozzle generator.

The address scheme of the present invention, when used in conjunction with
multi-pass printing, effectively masks the effect of a single address out to thereby

minimize the reduction of print quality in the output image. The method and
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apparatus of the present invention masks the effects of effective drop generators due
to an address out by distributing these errors in the output image. By distributing
error due to drop generator failure, this error is less noticeable to a human observer.

Figs. 8 through 13 will be used to illustrate how the method and apparatus of
the present invention is used to distribute error resulting from a failure of a single
address line. It can then be seen that by distributing this error in the proper manner,
the error is less noticeable to a human observer.

Fig. 8 depicts a simplified representation of the inkjet printing system 10
shown in Fig. 1. The inkjet printing system 10 includes the printer portion 12 and the
print cartridge 14. The print cartridge 14 is moved or scanned under the control of the
print control device 36 shown in Fig. 3. The ink cartridge 14 is scanned along a scan
axis represented by the x-axis in coordinate system 50. In addition, the media 22 is
moved under the control of the carriage transport device 40 shown in Fig. 3 along a
media advance axis represented by a y-axis in coordinate system 50. The coordinate
system 50 represents a set of mutually orthogonal axes, designated x, y, and z. As the
print cartridge 14 is scanned while the media 22 is stepped the print control device 36
selectively activates the printhead 24 as shown in Fig. 3 to deposit ink on media for
accomplishing printing. Ink droplets ejected from the printhead 24 are dispensed
along the z-axis shown in coordinate system 50.

Fig. 9 depicts a greatly enlarged schematic representation of the plurality of
drop generators 30 associated with a single ink color, yellow, for the inkjet printhead
24. The drop generators 1 through 144 are shown in groups of 24 represented bsf R,
through R,,, R, through R, R,, through R,,, R;; through Ry, R97 through R 50, R}3,
through R,,,. The groupings of resistors or drop generators are used to illustrate a
multi-pass printing mode for the printing system 10.

The particular multi-pass print-mode shown in Fig. 9 is to represent 6-pass
print-mode wherein the printhead prints each swath on the print media using 6 scans
of the printhead 24 across the print media 22. As shown in Fig. 9, resistors 1 through
24 that are activated to at least partially print dot rows or lines 1 through 24 on the

print media 22. The print media is then stepped in increments such that the next 24
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Sheet - 6 Feb 2004 and cost of the printing system 10. Higher printing
frequenci es are achieved using fewer nunbers of addresses and greater
nunbers of primtives. Because each address is staggered in tine fewer
nunbers of addresses allow for greater operating frequencies for the
printing system 10. However, |arger nygbers Réplgremanti Seeetr eduifel 20§t eat er
nunbers of primtive drivers for supplying drive current to the each of the
primtives. These primtive drivers nust supply high current for resistor
heating andeg Qe edibrs 25 %ﬁg@ks,\éﬁé YroB&MPRfined wittddiGowq thivRgHaBLfoaet Ur i ng
cost of the printing system 10. An inportant aspect of the nmethod and
appar at us df4, rdspegtivebenThd prirgirad @4 is thenstemntdialong thel ssrmaxie taatHeasted by t he
particul ar address_and prinmtive_ interconnection specified.i TEbI e 1. As
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carri age 16 ectrical ron 1's ma etween the printer
portion 12 aif neddisQherd f€ppedisidh thavrksiktdgsast didp peirdratérs Repthrouph Raae of
print cartridge 14, proper electrical connection requires that each of the
18 el ect ri calignedmithatos rows b Suveghedd, ispectivalyh Thedweasss isicaatinyed Wlth of the
24 primtive contacts associated wt each of ,the.primti I nes .must be
property esSEIFPrsHIOP @ﬁ?ﬁ%f?ﬁsﬁgt'iﬂ(’)rﬁua?Reo?ﬁcm%?p%ﬁdf)gg&%ygtgh}t‘%c?% can
result in am{;)g{],é%gé@e@};]ce el ectrical connection preventing activation of

the switching devices associated wth the drop generator. In the event
that a single adortbs§-rasnprittimade iHestetashintFig G cach dot rwor prnt lie withint he

print cartridge 14 js not established, then 24 drop generators .associated
with that o8 P@‘é%s‘wt" ImaHS up|0 ﬁﬁ‘éPWSBég’él“@gE? ﬁreanH}t‘qu'é%‘g gﬁ@i%atafl%pvari ous
failures o i pggﬂ‘g%g ' s Qi i stdgs &Y drbp BerdiratBisiead to the
flexible cirgeglgﬁ&%p%see | gdbgs%%{ gﬁ“&%ﬁf%&rﬁg@ul t irnﬁgﬁ addsr ess si gnal
failing to RgRE RHRprandtRygadaklof these drampgieeatorsfpring k/6iof debtovplt operd y
contained on the printhead 24 it can | eak between | ayers,on theggﬁr .. nt head
that can reSpiatesearsefithe prinfhead 24 alonethe seanaxis, J3etween eachisin Pf B2 achi ng

t he proper_zmége}p(é%@fowsﬁf&{tﬂe %a?g%gﬁgxt%gmnp of the present invention,

when used i'm €ON ction w I -pass printing, effectively masks the
effect of a singBecaaskleREpriatilind 6 dobedveby the print media 22 in 6-pass mode is

printed with 6 different drop generators, the failure of a single drop generator within
the 144 drop generators associated with the yellow ink color will result in less ink
droplets being applied in 1 dot row within each print swath of 24 dot rows. The dot
row that receives less ink will receive 5/6 the amount of ink of the other dot rows in
the print swath.

In the case where an address failure occurs as seen from Table 1, 8 resistors or
drop generators will fail, one drop generator associated with each primitive. For
example, if address 1 fails, drop generators 1, 28, 37, 64, 91, 82, 127, 118 will all fail
which are associated with yellow ink. In addition 8 drop generators will fail
associated with each of the magenta and cyan inks also. Focusing on a single ink, for
example, the yellow ink, with 8 drop generators failing due to a single address failure,
then 8 dot rows within the print swath of 24 dot rows will be printed with less ink.
Applicants have recognized that certain drop generator addressing arrangements can
result in noticeable print quality reduction. For example, in 6-pass print-mode a

failure of a single address line results in 8 drop generators being disabled. If the
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the effects of effective drop generators due to an address out by
distributing these errors in the output inmage. By distributing error due
to drop generator failure, this error is |ess noticgable to n
observer. Figs. 8 through 13 will be used‘{etpzlafﬁ‘“}eﬂgt s h(?WF?}F]re}ldHrrgt hod and
apparatus of the present invention ist’used to distribute error resulting
froma failure of a single address line. It can then be seen that by
di stributin his error in th roper .manner the error is.less. noticeable
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axi s repr esBitegdgsFowieyery_print swath ‘%68?%‘1‘?&?"@"&3@%’%#‘11‘@5? Fifhddi tion, the
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coor di nat e falated@ueo a Fiiglecadrets Bat conditivhifera sigle eploe sdlhhew be sliscussed.

mut ual Iy orthogonal axes, designated X, and z. As the rint cartridge
14 i s scann®theghdotgown arerpsifited withil& lﬁsep%bumsneng)mahm&?m %B&vice 36

sel ectively tivates the printh : [ i Lt ink on
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24 are di spgRgeit swhiiiod 2430t Fovarthst Hakevdutdd iak by dr61dewewesi€theSO8 dbi g. 9
depicts a greatly enlarged schematic representation of the plurality of

drop gener atosyssha¥tngal'6 dess snleare wiljabens eadhraghes, thisdefest or errgrdiecemes WYt he

i nkj et print head‘al 24, Th?. drg@ generators,l through 144 are shown in groups
of 24 repr cRYUHeRReHrnEauality, defeeiHo BaehumancobseVelugh ' Ra, . R, 9 through R72,
R73 through R96, TR fetHyd0tdpfarails oFde bresehliftiioRR Gtves thiteproblerbyngs of
resistors or drop generators are used to illustrate a nulti-pass printing
nmode for t hpropeilyhirmggisy theaddreSsing tecensarettha doarowsiprintedpsing defective degge  shown
in Fig. 9 is to represent 6-pass prjnt-node erein th rinthead prints
each swat h &wmeraierssiue ke apaddress it pepdiionare got 1“?‘?\‘&%‘??&?92;5‘ %4 across the
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activated tB° par prin tOWs or 11 nes through 24 on the

print medi addg.geRbratdps endurddRBdt Aot PovishiRintél wip@stedtiveidicy gereritarsarech that the
next 24 16 Repl acenent Sheet - 6 Feb 2004 resistors, resistors 25 through

48, are pr opaifdrnlykpageddhereby unifermly distrituting aer dusito thgpddress out signal

within the print swath.

The method and apparatus of the present invention will now be described with
respect to Figs. 10A through 10G to illustrate the method and apparatus of the present
invention using a 6-pass print-mode.

Figs. 10A through 10G each illustrate print media 22 such as paper that is
stepped past the printhead 24 along a media advance axis designated as the y-axis in
coordinate system 50 while the printhead is scanned along a scan axis represented by
the x-axis and coordinate system 50. Figs. 10A through 10G are not drawn to scale,
and are merely intended to illustrate the method and apparatus of the present invention
in a multi-pass print-mode. A print swath of interest is represented by cross-hatched
portion 52. This print swath represents 24 rows (1/6 of the print generators 30)
associated with one ink color for use in a 6-pass print-mode. The method and

apparatus of the present invention works equally well for other print colors such as



24, respectively. The printhead 24 is then scanned along the scan axis to
at least partially print dot rows 1 through 24 again. Because each drop
generator is offset each drop generator or resistor is aligned with each
dot row of the 24 dot rows. The print nedia is then stepped such that

resistors or drop generators R49 through R{Z are isgoed W ti,d8dosr ows 1
through 24, respectively. The process g con??a{]cutélg?tlunt?{td resistors or drop

generators R121 through R,,, are used to print dot row 1 through dot row
24, respectively. In the 6-pass print-node illustrated in Fig. 9, each dot

row or print, ]I 1.5 Dl ' . 0 o rough 24
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Applicants have recognized that certain drop generator addressing

arr angement seststor 1 ineprintiswiath Joisidoeso b print quality reduction. For
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pri nt head 248 falhesthirhthe goint swoath 62! In theeventiaddeess Widils, desisors dralmofl/ 6 | ess

ink. In this event, 2/6 or 1/3 or nore less ink used to  print. a_dot row
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computed by subtracting the drop generator's position within the printhead which
equals 28 minus the number of drop generators which have moved past the print
swath interest which equals 24. Similarly, drop generator 37 is used to print dot row
13 within swath 52 which is determined by the drop generator location 37 subtracting
the overlap which is equal to 24.

Fig. 10D is similar to Fig. 10C except the print media 22 has been advanced so
that the print swath 52 is aligned with the next group of drop generators. The resistors
or drop generators positioned over the print swath are resistors 49 through 72. In the
event address 1 is not functioning, drop generator 64 fails to operate properly. The
dot row corresponding drop generator 64 in print swath 52 is dot row 16. Dot row 16

is achieved by subtracting 48 from 64.



failures due to a single address out condition for a single color will now
be di scussed. Were dot rows are printed with 1/6 less ink by insuring
that no nore than one defective drop generator prints nore than 1 each dot
row then there are 8 drop rows in the print swath of 24 dot rows that have
reduced ink by 1/6. However, if these 8 dot Replasedvavi Sigeel/ 6 d @B 200k are
adj acent each other, this defect or erner becones a very noticeable print
quality defect to the human observer. The method and apparatus of the
present invention solves this problemby properly arrangi ng the addressing
to ensure that dotgipOME Risimllfdo FEl. NODIREGH the\iRti nfidia ZERAIMREStAHE L0 an
address out condition are not adjacent each other. In the preferred

enbodi nent ofmexthgropp ef eesistarnoediop geperathss. Jthd resistors ©n drp generatoms posidioried e

drop generators ensures that dot rows printed with defective dro .
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of the present” I nvention w now escrib respect to Figs. QA

t hrough | OGDirop igkhetators@leardd 82 ¢teiebprhdas dotioparitand 10f respeetipelesianke print

i nvention using_ a 6-pass print-node. Figs. |OA through 10G each illustrate

print nmedia syathth as paper that is stepped past the printhead 24 along a

dia ad i s..desjanat the v-axis.in. di,nat t 0 whi l
The print nead | o SibtEd” St Brie 0F Rl et BralBRi a2 e BHEE s ana”
coordinate Shéitﬁg}b??f&ioﬁ%en&at@&. tIop geherhtofsorabistoR97dhaiogh 120 &eal e,  and

are nerely intended to illustrate the nethod and apparatus of the present
i nvention i Rositigngd to-pss therpringswathd@.in Kigyd PRt Insthatemensfaddresse} signalidoes
represented by, crqgss-hat che portion 52. Thi £l pt, swat h represent.s 24
Fows (116 of TohEn fisRpENaR 26 Bfen 43P eesirate I8 Bl Bl WBhnde FRFSBFEHRs o
use in a 6-pasdotibwiz. node. The nethod and apparatus of the present

i nvention works equally well for other print colors such as 18 Repl acenent
Sheet - 6 Feb 200&imallynFignd0Gagsimilar toRig. FoFrexcept theapmintahedia 2Disiadvancedonl y
one color wll be discussed, herein. Fig. 10A depicts the printhead 24
prior to pri ﬁ‘ethfgaﬁ TESISRES QfrdroR sengAitrsd31 grough 44 s positionedianist BOPRBE & ar e

no drop ge”eg\g%tﬂrﬁ. % d?ézﬂeﬁ{ ﬁﬁ%ﬁé?ﬁ&és'k ?@?g%alt el hbfYealltht Bﬁnth%é{@ﬂ' thén

Assumi ng an ress ure, ere are o resistors or “drop gererators

that are podidp genet@Viar willdaiptd prop&iypadiivae, Drogslgédesdtel M7ecorendore of
the dot rows or print_ |ines position within the print swath 52 are
affected by feiewafiybeprigtswatbddition. Fig. 10Bis sinmlar to Fig, 10A

Fesiotors 1 thr oud e R oY T SR 1% it SRS HR e R 11
address line corresponding to address 1 is defective, then 8 drop generators associated
with yellow ink will fail to operate. The print lines or dot rows within the print swath
52 that are printed in 6-pass print-mode result in print lines 1, 4, 7, 10, 13, 16, 19, and
22 that are not properly printed in one of these 6 passes.

Fig. 11 depicts the print swath 52 having 24 print rows or dot rows 2, 3, 5, 6,
8,9,11,12, 14, 15,17, 18, 20, 21, 23, and 24 properly printed without deféct in the
event that address 1 fails to provide an activation signal to all drop generators
associated with address 1. The remaining print lines in the print swath 52 have been
printed with a non-operating drop generator for 1 pass of the 6 passes. Therefore,
these print lines or dot rows can be considered printed at 5/6 strength. The addressing
arrangement of the present invention provides a uniform distribution of error resulting
from inactive drop generators due to a single address out. This error is preferably

distributed throughout the print swath 52. Because each line or dot row that is printed



52 of interest. In the event that the entire address 1 line fails to
provi de an address signals to the printhead 24, drop generator or resistor
| will fail (see Table 1). In the event that drop generator or resistor |
fails, the correspondi ng dot row associated with resistor 1 in print swath
52 is dot row 1l. Fig. | OCis simlar to Fig. | OB except the print nedia
22 is advanced along the nedia advance axRerjasementi Shefitce ©468129% 24
resistors. Therefore, resistors 25 th?%ugh 48 fall within the print swath
52. In the event address 1 fails, resistors or drop generators 28 and 37

wi t hi n t hi sbypa hoviopeyainlg diop pereedtorahertahddresshiefailaie is opaced evdry elird &sidr ess
generator 28 will print within this print swath 52 is dot row 4 which is
conput ed byrosvthis gEes isginifaamly disiributad thewghoyt the print wathiS2himaddiéonsr i nt head

which e 2 } r..f,. dro enerators which.h noved past
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generator |ocation 37 subtracting the overlap which is equal to 24. Fig. |
QD i s sini |ganeratprringnly o efdbe ftpasses inpd-pass multipasymotiesEanbard thato privked so
that the print swath 52 1i ligned wi.th.the next grou f. dro erators.
The resi st dife® of Otssys Brlnled iR ingeliye Yegn genesetar tp ReAcsl fiom ARerlar o
resistors 43wkhrauaivifitin ind2til o8 ReYatoRdEY @Scan ave ffeHi‘%érf" gy drop
generator 64 f}gill s to ogér atle prroggéeérly. Tﬁie dotaraﬁn%gﬁres on(g?lng ér op
gener at or 6He humpn Eyx teadmtormPmizs tlibovisuad effed.of s emarww 16 i s achi eved by

subtracting 48 from 64. .19 Repl acenment Sheet - 6 Febh 2004 Fig. 1OE is
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posi ti oned the print swat re op generators In the

event addr &2s EhchtinvewathiSQ wathinl e prind inedadwillte: gitnited ineafantér sinfikw dr op
generators 91 and 82 are inactivated. Drop generators 91 and 82 correspond
to dot rowdo e priy swath $2diseussedaboye. in the print swath 52. Fig. | OF is

iml to Fig. {1 t the. i nt { 22 is.ad d to.th t
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signal does not reach the printhead 2 then drop generator 118 will fail
t 0 oper at e useof Ascpuatti indepandentaddressline, then medleteyA dFiided by(Rsis an igteged ar t o

Fig. | OF except the print dia 22 is advance sych that. resistors or drop
gener ators qf?ﬁ“?h‘?‘&'f@ﬂ"’l‘ﬂ_ﬁggf VLR Igh hepwenh W\S’eﬁ?fe{:ﬁg%ﬁ? FORYS 13 %%5% P 82. In the
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system 10 described in Figs. 9 and 10, wherein 6-pass print-mode is used and 18

address lines, then

43
P

which represents the pitch or distance between 2 dot rows which are affected by the
address out condition.

Fig 12 depicts a chart of primitives for corresponding address and position of
failed drop generator in the print swath 52 for the printhead 24 operating in 6-pass
print-mode within the printing system 10. For each address shown on the horizontal
axis each primitive that is activated by this address is at least 3 dot rows apart with the
dot rows shown on the vertical axis. Therefore, a single address failure will result in
error in the output image that is spaced or distributed in the output image such that the

_error in the image on media is less noticeable to the human observer. Furthermore,



drop generator 127 will fail to properly activate. Drop generator 127
corresponds to dot row 7 in the print swath 52. Therefore, fromFigs. QA
through 110G it can be seen that in the event the address |line
corresponding to address 1 is defective, then 8 drop generators associ ated
with yellowink will fail to operate. The print lines or dot rows within
the print swath 52 that are printed in ﬁ p&srlasement §her: reSdieb 29P%ri nt
lines 1, 4, 7, 10, 13, 16, 19, and 22 #hat are not properly printed in one

of these 6 pagses. Fig..A11 depicts th rint.swath 52, havi 24 print rows
or dot rows Z,ﬁ“ﬁ‘,m%', 'sgf“f%%‘,‘lyé,gacfﬁ,soil??ﬂ%&"°i§,‘ &{?p}xtppg,xmgggcﬂgfg apaddressy 24
properly pringgrlrMstifQWotidehbfet in the event that address 1 fails to
provi de an activation signal to all drop generators associated with
address 1. The renRigil hdepicts abhéﬁaﬁaimhivbh&)rhbﬁé&poﬁmghd&%siﬁdzmbﬁiﬁﬂ of
printed wth a _non-operating drop generator for | pass of the .nﬁé)asses.
Ther ef or e, t%é@gdﬁ?ﬂ grneratordn the prip swath92 fertheipsinthend 24 operating ind-passat 5/ 6

strength. The d L, 548 t iaventi,on vides a
uni form di st r@&ﬁﬁgﬁ&g{tﬂg@%@r egiit{mr}‘{g;{o'fllr:i mﬁ.r‘%%(@’. z\‘/retgx‘?%r}bdgﬁg 5% due
to a single a8idoemsvshetweehldach primitiveithatis sitiwvarblby a givéd dddesst @t isshewahout
the print swath 5% Because each line or dot rowthat is printed 20

0

Repl acement SPiethe horigoptalaxis obhip grrer is ynifprany distragbutedbyithiartbe image atumedia

address | fai °%qe#§%°§igﬁc?29tgﬁ¥§5&géﬁ’%%g%?t . row, this error is uniformy

di stributed throughout In addition, error resulting
fromaddress 1 out is distributed such that each line printed with an

i noperative drop generator due to address 1 out is printed with this

i nactive drop generator on only one of the 6 passes in 6-pass nulti-pass
node. Each of these print Ilines or dot rows printed with an inactive drop
generator are spaced fromother dot rows printed within inactive drop
generators so that an averaging effect perforned by the human eye tends to
mnimze the visual effect of this error. A single print swath 52 is

di scussed in Figs. 10 and 11 for sinmplicity. The entire print nmedia 22 can
be thought of as being conposed of a series of print swaths 52. Each print
swath 52 within the print nmedia 22 will be printed in a manner simlar to
the print swath 52 di scussed above. In general, for a printing system 10
that operates in a nulti-pass printing node where printing is acconplished
using P passes and where the address system makes use of A separate,

i ndependent address |lines, then where A divided by P is an integer

gquantity, the m ninmum dot row pitch between two affected dot rows is equa
to A divided by P when a single address line is inactivated. For exanple,
for the printing system 10 described in Figs. 9 and 10, wherein 6-pass
print-node is used and 18




address lines, then A =3 P which represents the pitch or distance between
2 dot rows which are affected by the address out condition. Fig 12 depicts
a chart of primtives for correspondi ng address and position of failed
drop generator in the print swath 52 for th rinthe 24 oper at.i j n
6-pass print-node within the printing sgste pfﬁ?e“if(??dsehaeg ggd?eebss%g own on
the horizontal axis each primtive that is activated by this address is at
| east 3 dot rowsyaRdstcldnbdist he dot rows shown on the vertical axis.
Therefore, a single address failure will result in error in the output
image that is spaced or distributed in the output inmage such that the

error in the i . ha ess.noticeabl.e.to t he ohserver.

Furt her nor e, Gl %eﬁ?&égﬁngﬁ%dﬁeggf e ‘%a%g’&egaﬁ%lqgﬁﬁte@rl?g&a #]egoaﬁpg Wﬁﬁf‘y
spaced so that tinediaJtheinkjel ptiites B4tavingHBIGa Ry dRopPenad@ELEiSposédod Ure is
| ess noticeable. Fig 13 de‘gi cts a chart of primtives for correspondi ng

addr ess and posi the rnthead 24 thatare erspansiye e fiest and sepondrselegtsignalsfamt h 52 f or
the printhead 24 i i - prd i Ly Qrinting system
100 Fig 131 srierudl dahale O Redi b i rinddd g bbbl " 10 2
each primtive thate plyalitytof vertadts 26/fonregeiving fastciné secohdisdledt sigadlofim ther t he
hori zontal axis. Thi Silﬁ&ét%f’in-'s éjvrl. fojqrly distributed within the i nage on
media to be |ess noticeabl & totha Haman observer. 22 Repl acenent Sheet -
6 Feb 2004 Wat i saplaalitpaf elactridal céiductoly cakh pletthitdlBacdnrcbtddYetwisen each 6M
inkjet printing system 12 for depositi] ink o nmedi a, the jnkjet,
printhead 24 havi ng a%é?’éﬁm‘g m‘ﬁ?%%gﬁféﬁépﬁa&@%?ﬁ@%t%ﬁ%w“

pri nthead 24 that areds aatoyL ahd” first and second sel ect signals for

sel ectively depositing ink on nedia, the inkjet printhead 24 conprising: a
plurality of cont a¥thsreipinfagpulticnass Reintrénode thetplemlity o6 elsaticalesonductess ansal s f r om

Phe ket or it _ . § A
el ectrichlly connect eﬁ‘y‘bf’fees_t @mmi%“ﬂ“%‘fﬁhﬁi o ‘%‘ﬁ%ﬁ%{%%Fﬁ bl FARAHRE 06 200

| ected d t oesultiog fiohea ph kiradipy gfsrdextritabeanductod tovh i
?ﬁ Scmejl ti tggsgegre{ﬁt- m%?lg th% I unel i(g c/%f eef;e trical co dffl??t: attr eerel "
connected to the plur 39ty BF 5&‘83{’535“ yezi??ﬂ%e A s’ﬁ?ﬂ%%’r‘ﬁﬂé}“@ﬁ HidRR e error

resulting froma fail gémerstérsone of the plurality of electrical conductors
to

O

2. The inkjet printhead 24 of claim 1 wherein the first select signal is an address

select signal and the second select signal is a primitive drive signal.

3. The inkjet printhead 24 of claim 1 wherein the plurality of drop generators are
arranged in two rows with each row having a central axis that is oriented
orthogonally to a printhead scan direction and wherein individual drop generators
in each row are offset from each other along the central axis so that each drop
generator is positioned to print a different print line as the inkjet printhead 24 is

moved along the scan axis.

4. The inkjet printhead 24 of claim 2 wherein error is an error resulting from a failure
of one of the plurality of electrical conductors to provide an address select signal
to the plurality of drop generators and wherein uniform distribution of the error is
a fixed number of print lines between each print line that is effected by the failure

of one of the electrical conductors to provide the address select signal.



provi de one of the first and second select signals to the plurality of drop
generators. 2. The inkjet printhead 24 of claim|l wherein the first sel ect
signal is an address select signal and the second select signal is a
primtive drive signal. 3. The inkjet,prinRepniteRdnofsheéai-ms IFasheowi n t he

2 Cont rab e SO0 PRRERRDRT e BT 1 A ER e’ BAR PR SR 01 o2t O

and wher ei npridikkadi2dyainode@eeifBRas ﬁﬁﬁfﬁaedihlih £ @iedd ph@VcayRingfd B8t dopom each
other along the central axis so that each drop_generator_ is positioned to

print a di fgeaemiar of thepluralifieotzdyop genargpisde ppitiaHy REAGR puntiline apdlied al ong t he

scan axis. 4. b kit Pl f.cl ai rel LOF ]S an error
resul ting £ olr%g-gg?%l?%ﬁugels%{%%gg@%ez@ﬁ% E)fiﬁ?{glrnll% f%déaec%EﬁR’g%qé%onduct ors
to provi de @Borbdtopgen&atotaiffaca@dm theofitshdrop Igeficthtot, Yof tie slurabityyeher at or s
and wherein uniformdistribution of the error is a fixed nunber of print

| i nes bet wedAP gargiaters tamartialy prinhtheipsinglifect ed by the failure of one of
the electrical conductors to provide the address sel ect signal. 23

Repl acenent Sheet - 6 Feb 2004 5. The inkjet printhead 24 of claiml

wher ei n 6N Theénkjed printisad 24 ficRimZodgeréinen thekhelti-piss nfodedwd idkjet s noved
relative to print nedia in a first pass activating a first drop, generator

3 S ! g .
of the pl urimthgaddA 1y mayed sslarvatte the Rrant gaadia i q sppafaieRasses Jithgach pass and t he
i nkjet pri 4 4 ' i | Berd ond pass
activati ngn%clﬁ%g%] oan f%féc})igng%nég?gﬁ)drr ?6% |e%lgag§{oq§§‘dng?ﬂﬁga t?ﬁsﬁgltc drop
gener at or, ddposihiag pikutodbmb gadhf prind tinp anrewherainathe failurpaf dreaifithe pluiality t he

print line. 6. The inkjet printhead 24 of claim2 wherein in the nmulti-pass
mode the i n®@ectrigal Fﬂ‘iJr\’@E?ds wprpudgihrsgriegtondingaddesss FFéecéﬂ%‘?g‘ll Bl a in 6

separate p W - i : i I rator of
the plural ?ﬁéﬁglgﬂdﬁ&ggﬁgg%éggﬁ? Sélﬁﬁ‘ggllrl gﬁ%ﬂetggtslig%lﬁ fr{g&liﬁgﬁﬁécggfeg%ggggh print

| i ne and whpniilmes.he failure of one of the plurality of electrical
conductors to provide the correspondi ng address select signal to the
plurality of drop generators results in error that is unifornmly spaced
every threerheRfikiBt prirthéd 24 /%f cldi@ 2 Whdrein iR il thigiashse thodk tid iakjet 2 wherein in
the nmulti-pass m)dpe the inkjet printhead 24 is noved relative to the print
nedia in 2 pepheatdd isavwed relptive tedethprpd srediaiot ] sepatatrpagsagivfitherash Passr op

f.rh I | | f d s f L i nk f
Gach print teonatuby ol s R AR bR Chron RERERLRPP, "o O

el ectrical g&ditiak@histol formicaoH snt like af@WheepOhdifiiiradfissst thepredlitgi gnal to
the plurality of drop generators results in error that is uniformly spaced
by every 9 pf¢leatricglicardyctors to provide the corresponding address select signal to the

plurality of drop generators results in error that is uniformly spaced by every 9 print

lines.

8. An inkjet printhead 24 for use in an inkjet printing system 12, the inkjet printhead
24 having a plurality of drop generators responsive to address and primitive signals
for selectively depositing ink drops along print lines that together form a print
swath as the inkjet printhead 24 moves relative to the print media in a scan
direction, the inkjet printing system 12 having a multi-pass print-mode wherein the
inkjet printhead 24 is moved relative to print media along the scan direction more
than once and wherein more than one of the plurality of drop generators activated to
deposit ink drops along the same print line in the print swath, the inkjet printhead
24 comprising:

a plurality of address contacts for receiving address signals from the inkjet

printing system 12;



8. An inkjet printhead 24 for use in an inkjet printing system 12, the
inkjet printhead 24 having a plurality of drop generators responsive to
address and primtive signals for selectively depositing ink drops al ong
print lines that together forma print swath as the inkpet printhead 24
noves relative to the print media in a sean d??%l@fF‘b‘?ﬂt beeti akg &€ %%t i ng
system 12 having a nulti-pass print-node wherein the inkjet printhead 24
is noved relative to print _nedia along the scan direction nore than once
and wherein nore tﬁé’HB?JlHéoBPmPH\é(eﬁP‘EW § 24 lpr greelyingprigiifivg signplstremthesat ed to

deposit ink drops al ofgk;dthpen@s®siefd it |ine in the print swath, the inkjet
printhead 24 conprising: a plurali ty’ of address contacts for receiving
addr ess signal s frapiurdldy phpiimitive periductorsgvislyeach of the pleditRefprroivent Sheet -

6 Feb 2004 a plurality o (Jmtive contac 26 for, receiyi imtive
signals fromthe i nij%[fd(uﬁlfgfsnetllcﬁu ca@{@?%ﬁ&f‘i,ﬁet&cﬁ} e[flc‘éf)f&‘ﬁ PYW‘H&’B itive
conductors with each efimithe cohtactalé tyd efchufiastdond plurslity 0fidrop genceaterst ri cal |y
connect ed between eagch of th lurality of primtive contacts 26 and each
of a second pl ural PPW?‘Y&%%@%@F\ 3?‘8% ,ﬂ‘aeaﬁﬁ‘fi{n‘QFPi“?l’&f‘_’ F8%s conductors
with each of the pl urgbddudtoRfcltdibaR$ SonnetBdibéHvednTeah 6£thE bRedlity ofRHanast ed
bet ween each of the plurality of address contacts 26 and each of the

second plurality of dfFypa teaphsof theyeecons) pluralitytof dedp geaerpioss theonduct or s
connected to each of e ReeRdAdeR! dndhdtbe coffectdi RPed ﬁ@?ﬁm@gg{oﬁ?gﬂﬁl t each

of the plurality of address conductors 1s connected to a rent” drop
generator within the sédropdensratoraké that eich df thp pludite ofdddress carddctatsds ei n t he

Do connected Lo the STFPAR By ditepeshSn Bl it pe icofl lofiy SCBRRT 11 ne

printed using drop gepsiesitsrs;angonnected to the sane address contact have a
fi xed nunber of pript |Jipes therebetween. 9. The inkjet printhead 24 of

cl ai m 8 wherei n i nWheTEIn e plrahbcef addiges qondudtork prd the phialithebriimitive s nmoved
relative to the print diadidrsiafe SnS&Rad | ? j vating
a different drop gene?at or cs)f_ the pl urti}ﬂﬁ@ﬁ%ﬁ@}f%@ gﬁée}fg%{sc}?gﬁ%cr)r at
depositing ink to for¢achdiopppntedusing drop gemtratbrs cennected ththt saree gidress ed usi ng

bri nt head 24 of ol ai Mg BRgA oA bl R BRP BEL BT e i o
printhead 24 is noved relative to the print nmedia in 2 separate passes with
each 9. The inkjet printhead 24 of claim 8 wherein in the multi-pass mode the inkjet

printhead 24 is moved relative to the print media in 6 separate passes with each

pass activating a different drop generator of the plurality of drop generators for

depositing ink to form each print line and wherein each line printed using the

same address contact has 2 print lines therebetween.

10. The inkjet printhead 24 of claim 8 wherein in the multi-pass mode the inkjet
printhead 24 is moved relative to the print media in 2 separate passes with each
pass activating a different drop generator of the plurality of drop generators for
depositing ink to form each print line and wherein each line printed using the

same address contact has 2 print lines therebetween.

11. The inkjet printhead 24 of claim 8 wherein the printhead 24 is a three color
printhead and wherein the plurality of address contacts 26 is 18 and the plurality

of primitive contacts 26 is 24.



pass activating a different drop generator of the plurality of drop
generators for depositing ink to formeach print |ine and wherein each
line printed using the sane address contact has 2 print |ines

t herebetween. 11. The inkjet printhead 24 of claim8 wherein the gri nt head
24 is a three color printhead and whereizg t hkeRdRaenfntt $hest addFel 2004
contacts 26 is 18 and the plurality of primtive contacts 26 is 24. 25
Repl acement SheetArinBefithtid@24 ¥ar uséih dnigkjet prititinBsPRaf 124hé Rkjet'B8nthdhdan
inkjet printing system 12, the inkjet printhead 24 having a plurality of
drop generators rP&dBYRgRPRIEEY fdfopesnerpfarsyespensive/to addiegyaad prifmitive

sel ectively deposjdnhidGor BiecEl: ang. orj ' : rma
print swath as thegni nkj et prieﬁsfﬂ?gggggu%od\f ssalrl(;e[{é}?ﬁn%gg%séﬁa?@%%rg{% fedia in
a scan directi omprint $veath aktheinkjat iprinthaay 24 moeanrdlativeato ithegprmt mediniin pass
print-node wherei,n_ _the,inkjet printhead 24 is nmoved relative print nedia
al ong the scan didiregen, e"ﬁ%&@"ﬁ%”&ﬁﬁl W%%%fpaﬁi)?ré“t’t'?ﬂ?ﬁ YLt t he
plurality of drophejakiefgimlicad 24 is M6Vddrefaiive i&t@%ﬁﬁléng th&scdh @Réctdhong t he
sane print line in the print swath, the inkjet printhead 24 conprising: a
plurality of pri B¢ then epsrand voescinymore baronesit theplusglityrofidrapyeeatrators isi t i ve
conduct or s el ect pixialdio QORARGACHBIIRAR. SRR bl LhDR b Hidlsialh

primtive contacts 26 _a(r)ld&g)gch of_gﬁiecon?j p a ihty ot? gr‘ops gehglffators; a
plurality of additie peisthgedt?‘eommising: each of the plurality of address

conductors electrig i f(};}ﬁﬁﬁ g@, gln @ﬂgm ral i ty. of address
contacts 26 and eacﬁl‘%%{ufﬁ seclgvg P é\@a Ity o ggtrh%%ﬁ‘é@%‘m{’%’?ﬁ’sﬁfg each of
the plurality of addre®sduxtorseletticallypcornentedrtetwet each efahdplofalitynef second
plurality of drop generat.ors s f.or a | ti-pass,.printin system 12
that makes use of P p%@gYC?"?%&ﬁ%aé‘dd‘P‘_’lhd%usﬁ&?“@ ‘Hﬁ%“gé’ggm&ﬁg’&‘ﬁﬁ%ﬁr of the
plurality of addresplueditglofCdddress Eqiubtbs with ekh bEME blucdNtydbf adlirdsft €ger pri nt
| i nes di sposed between print Ilines that are affected b failure of the

t he
singl e address conduct®PIugHSF eleprical]ycogassted heﬁtﬁeﬁmfytbﬁfplura&b’_r@ss _
conductors in the pl urﬁhkg@’co‘ﬂ%cié%raﬁﬁ%&1%&9&1%‘pl&rﬁl&g&??r&p{%ﬁ&%@&r' nt head

24 of claim 12 wherein the nmu pass printing system 6 pass
print-node and wher ei reatthef theiplimlityndfthddess comducetats @resconsentel taeadh ofwhet h t he

printhead is 18 and N, 2 print |ines are di sposed between .print |ines
that are affected by tgﬁe!0 é)lhfrﬁl?tr‘:(ogflmplggneﬂtﬂﬁlsgqgéazg‘f’@srg“lgé’ﬁfﬁ}’&“&g 14. The
i nkj et printhead 24 ofsysibmildtiat nvidikes e df Plpasses) latfhiRae 6f Péihgle bdilessySt em 12
makes use of 2 pass print-node and wherein the nunber address conductors
conductor of the plurality of address conductors results in at least (A/P)-
1 integer print lines disposed between print lines that are affected by the

failure of the single address conductor where A represents the number of

address conductors in the plurality of address conductors.

13. The inkjet printhead 24 of claim 12 wherein the multipass printing system makes
use of 6 pass print-mode and wherein the number address conductors associated
with the printhead is 18 and wherein 2 print lines are disposed between print lines
that are affected by the failure of the single address conductor.

14. The inkjet printhead 24 of claim 12 wherein the multipass printing system 12
makes use of 2 pass print-mode and wherein the number address conductors
associated with the printhead 24 is 18 and wherein 8 print lines are disposed

between print lines that are affected by the failure of the single address

conductor.



associated wth the printhead 24 is 18 and wherein 8 print lines are
di sposed between print lines that are affected by the failure of the
si ngl e address conductor. 26 Repl acenent Sheet - 6 Feb 2004 15. A nethod

for reducing effects of drop generator failureg for ri ng syste 2
havi ng an inkjet printhead responsive to uddrg{gg?aacr? elgtr iS%E%tl veés?etgbng?&n for

sel ectively activating a plurality of drop generators for depositing ink on
medi a, the printing,system 12 hayvin scanni ng_carrj age, for scanning the
nkj ot pri nt Héads BEhal Brgediceriiens Pg digp eaa e ey SRUSBIVSRAM AR nt i ng,
the method cCoONPrHasingGn iMGéPrintiead REpdnSivk &F addkdsH hltEFEitive Sighdlk fdr- Pass.
print-node wherein each line, printed along the scan axis I's printed in a

plurality of scarflegiveingetivaties plujghiynideanenrrdtosnlon depositing ink dremediair al i ty
of scans makes Usfe piinthedilibhngn vin%%?@gﬁ@ﬁé&%@é%%g&ﬁﬁﬁﬁ%%ﬁgf the

plurality of drop generdatdrs; and a ress®an mtive
signal s to sel ectprintliegd 2¢ alonga ecanhagisptiossnediy to awtordplish pymting, ahomsthbd
uniformy distribute .errors resulting fromfailure of one of the address
and primtive si JAAPEP8om activating corresponding drop generators so

that visual effect scaphinghhdinkjet ﬁﬁndﬁdﬁ@@lﬁﬁﬁii?as}ﬁﬁmﬁhsw@ﬁé}aﬂ ch@ lideeduCi Ng

effects of drop generator failure for a printing system12 of claim15
wherein the plurality Bintetalpag the sgnaxisisprinted infrenledalitytof acans of e inkjet

di stribution of errorsyks,uAkddis A ks tnt |ine
effected by failure o? one o0 t‘%gﬁﬁﬁgggﬁhghggﬁgid?%ﬁ@%ggggﬁg g&ET%¥ The
met hod for reducing efdrepgenesdtonkelspted opr the plurdlity bidrep fereratorsydndt i ng syst em

12 of claim 15 wherej i int- k. f 6
ot it mode. and whas e (18 ek B R NegRS IR Tay s e Caliiin e
printhead 24 is 18 andf dibyegaentdrhonmiforsly Aidtiiteserpdrs stulltihﬁﬁ‘énﬂﬁﬂurdio!Sposed

between print |ines that fg};ee ffected hy the failure_ of the single address
conductor. 18. The met 5Pt adfssandprigyBycyignalsizom agtivating,cqrrns 24 in

the nultipass print- n&ep goieksrs 46 Madfisuhl BF&Ss dtthiS brrBld feddbsh, Wher ei n the
nunber address conductors associated with the printhead 24 is 18 and

wherein there are 8 lines print |lines are disposed between print |ines

that are affe¢edhdetnds férabdudip ePects Bﬁdroﬁ ig&@rﬁoraﬂﬂﬁr@ Y6 acﬂ'[h%g §Pdtem 12
of claim 15 wherein the plurality of scans is 6 scans and wherein the uniform

distribution of errors is providing 2 print lines between each print line effected by

failure of one of the address and primitive signals.

17. The method for reducing effects of drop generator failure for a printing system 12
of claim 15 wherein the multipass print-mode makes use of 6 pass print-mode
and wherein the number address conductors associated with the printhead 24 is
18 and wherein there are 2 lines print lines are disposed between print lines that

are affected by the failure of the single address conductor.

18.  The method of claim 15 wherein the inkjet printhead 24 in the multipass print-
mode makes use of 2 pass print-mode and wherein the number address
conductors associated with the printhead 24 is 18 and wherein there are 8 lines

print lines are disposed between print lines that are affected by the failure of the

single address conductor.



