;e3el(6T, SY' a PRI NTHEAD COVPRI SI NG MULTI PLE TYPES OF DROP GENERATORS
,Oross-Reference To Rotated Apllication Related subject matter

in US ' Patent Application Serial No. 09/300,785 5 entitled I m’ﬁm
PRINTER PRINTHEAD filed on April 27, 1999, and assigned to the saggy,.
assignee as the present invention (docket nunber 10970795-1 ), the

t eachi ngs of which are incorporated herein by this reference. Techni cal
Field 10 The present invention relates generally to inkjet prgﬂwﬂmmﬂmmw n
particular, to a printhead conprising nultiple types of drop Hm
Background of The Invention Inkjet printers are well known in the*apfsox A
typical inkjet printhead conprises a silicon 15 substrate, structures built
on the substrate, and connections to the substrate to provide an array of
drop generators. Such a printhead typically uses liquid ink (i.e.,

di ssol ved col orants or pignments dispersed in a solvent). Each drop
generator conprises a precisely forned orifice or nozzle attached to the
substrate that incorporates an ink ej ection chanber that receives liquid
ink froman_ink reservoir. hanber is | ocated opposite a nozzle so ink
can col | ecPRESTHESD FPWQIM; WHBQ’ZII’%TW @F&BP&G@NEMTQR%I ets is
typically under the control of a m croprocessor, the signals of which are

conveyed by el ectri cal traces to ink ejectors (typically, resistor
el enents) on the substr@tes e B Applicgatignpul ses activate the ink

Co 11 vapor FRReHe] i lgtdgs;@g&ggﬁﬂni vefaRpnloBh SefaLSh. S, "

ar r angegtidé OMEROEED PRISTER PRIRTHEA DRled b APAL 2211999, Rh@RG{gh¥d RABLIGRE NY the
operation of each 25 drop generator causes Characters or i'mages to be

pri nt echssipese asahe preaenttinesnpion fdarketdnumbes d 0BAEISthethedpashings of wihiclGaxeen
currentl manoufte ugl ?nrolllogy drop generators provided on silicon-based
pri nt he ReSPP %F‘Pi]?géh‘ e Bed above are currently capabl e of producing
only a single drop weight. That is, the characteristics of each drop
generator (i.e., chanber vol une, ori fice |ayer thickness, etc.) on a
printhead are essentially identiXeghnicatField esyit, the drop weight or drop 5

vol pr ovi -1 y. i dentical .
Furfther hor o1 EPropie BRERISH SR ERRER A ik pofe PR LA Al T °% e
anmount pintheed eomagingrmultiple dydes bf drop @entdratadsent i nk dr op voI une. For exanpl e,
different ink colors typically required different drop weights to produce
equi val ent anounts of coverage. In particular, black inks generally require
a drop wei ght about tw ce tﬁ%}gg?ﬁmfd’&ﬁfhéﬂ%@nﬁdhthat t hey have nuch

di fferent spreading charactertrstrcs achieve 10 substantially equal pixel

coverage. Inkjet printers are well known in the art. A typical inkjet printhead comprises a silicon

15  substrate, structures built on the substrate, and connections to the substrate to provide an array of
drop generators. Such a printhead typically uses liquid ink (i.e., dissolved colorants or pigments
dispersed in a solvent). Each drop generator comprises a precisely formed orifice or nozzle
attached to the substrate that incorporates an ink ejection chamber that receives liquid ink from
an ink reservoir. Each chamber is located opposite a nozzle so ink can collect between it and the

20  nozzle. The ejection of ink droplets is typically under the control of a microprocessor, the signals
of which are conveyed by electrical traces to ink ejectors (typically, resistor elements) on the
substrate. When electric printing pulses activate the ink ejectors (i.e., heat a resistor element), a
small portion of the ink next to it vaporizes and ejects a drop of ink from the printhead. Properly
arranged drop generators form a dot matrix pattern. Properly sequencing the operation of each

25  drop generator causes characters or images to be printed upon paper as the printhead moves past

the paper.



G ven these circunstances, it is not currently possible to conmbi ne bl ack
,and color architectures on a single printhead. One possible solution to
this problemwould be to provide equival ent drop generator structures for

bl ack and col or inks and activate the black drop generators nore frequently
(i.e., twice as often) than the color drop generators, thereby providing 15
simlar coverage. However, this approach would effectively halve the
expected reliability of black drop geherators relative to color. Thus, the
current approach to conmbine color and black inks in a single printer is to
provide nmultiple print cartridges; one for each color (typically: cyan,
yel | ow and nagenta) and one for black. Wile this approach works, a cost
and conpet i tGivan admnhagufamdhgl tedohnqlogyy i dilerd gerferdddra proddetl owlsidicon-based

architect C conbined into a singl rin adad 20 therefore,
a si 'ngﬂ%i"?EF‘?Sr‘?fng“efypg ggA OV?Il‘féc ?W@ﬁi’ i gﬂ‘i‘%lfptfgj ‘B@g‘ﬁto’} 8 SHBIOAOBr ovi des
a printhagd ha 1E‘QhéQHachEélri§tlésyo?%§c}Péro€ Ea&ra&n@eakmer VWBIuGR, bARESIafd®

differentrated according to at | east e respective drop wei ghts provided
by eac thczticset?rcmf)ema@pyntheadf dre essentaly ld¢ntmlopAsgem@uh,t the deamprighter dnopl east

t d t d |
o9 o vepspe ptBaETEeeRh I herbb R Db AR T ga FBRemors clbrettor i <
associ a?p'zﬁ ofink§hdvB diffekent @athaink iR, ARZaMdRRE ofWBVéizedirovi@alStor & @uivalentinRCt Or i S

controlled by a single firing nal . Preferably, each nozzle of the first
type ofdren 6?1“@@n@?raﬁxémphaélf&f@ﬁ|1'§u@¢19fsdﬁl?1ﬁ§§’p€?ﬁaﬁr¢ibdliffﬁr@néﬂm weightsifoone
enbodi o r cts a
irst tomedtelidfol SiEplcPEovelitf o fobleub/BRck i kAR RER L Tifop wilC T
type ofabbuthwicPthaf eficalot inks inthatitheydiave mpeh differentispieadibg éhakactenkmﬂ neladhiesecond

type of |nk |'Zycol or, i.nk, such as cyan, yellow or nmagenta ink. Sets of drop

genkd atsybstantially equal pixel GO¥EEASSr i sing both the first type and at |east the
second typegiJg ﬂé&vﬁﬁbm@ﬁ\é@e@t ﬁqS HoK cBerftly $d3GiblR! @C&n?d?ﬁe BRLR and tfr @
first orifice 5 layer is provided separaté and apart froma second orifice
| ayer . ai¢hitedtiveson asidgls eciotidadr Ohd passibleysohuion ésthicproblemywaeldd bty provideast. a

first set, of t the f t d at | d set of
it op gk aEm SoR ELREoL SEureT Foblar aith Qb o seryi e YRR EBad  ray
be usegefi@ktods %réiﬁéquuﬂryyo ef vigd 43 opeAkartRE c816Y Bbp féHéfatord, ierslfy! Jﬂm&ﬁg/ of the

present” i nvention nay prow ded as part of an inkjet cartridge an

priti rﬂgméqnptadeaigel sHO\t1¢Yer, ébi/aﬂprqam wowld edectiselp balve the expeoted erliabilitypd b!ﬂlbr prior
art dev«{rﬁ(ffj%?cn\/rl 0 rflagxer" S5 ' ?ﬂlsotfhe )cnxg?n?gﬁyyb&gﬁ% @n%mg‘ All)ll éﬁ%tbla%ic s9n

per spec anay PEThES N appar at us™ (cover

panel rAimwastinter i tw@r@metdnﬂupe PR Yarthidaes  dne @6t eaelycddér (typivallpeyad,gdllowr S FI G
2 illustrates an isonetric view of an inkjet cartridge conponent of FIG 1.

FI GS. 3nd magenia)2pé enexfer Blark Wawle it appseach orks g an C%PPW‘H%%“PW%C
accord cti onal
o ow of MLt gkoVideRdt BAEBEEFolb YA ELARs pilEbe Aptlipadhb 3SRl ribRId AR

Vi 0 ofthmfotenksxﬁglecam-rdgand associ ated signal paths corresponding 20 to an
drop generator of a second type in accordance with the present invention.
FIG 6 illustrates a top view of ink ejectors and associ ated signal paths
corresponding to an drop gerse,*,rn_ﬁr;,5_),5!1 TR Ihivéntiont YP€ i n accordance with the
present invention. FIG 7 ilTustrates a top view of ink ejectors and an

al t er nat i ve The peesap ipentiaf prasides 2 ptithead hpvang paltiple Ypes efsdrop gengyators, an dr op

f the § h 2
et ai | atpiuess At Rkt b e Rieb b ey ROGRE PRy Beor
f U'jsy dfrsfefdbRed fivd hype 0EERP FBReRatbocomfaDes at 1ehst tH0 r@m&pméﬁeasj Adecid @f)é nt er

is shown'in rudinmentary formin FIG 1. A printer housing 103
cont ai vf dmp gersrater compsas @ swigleotozzlaphier ﬂm first typeof drop peneraton atdens b@eueld by
mechani sns _t hat ar h art e 109 holds a
i v GIEEr e e P dEhsl 8 i it | B0 ok S ForliRbey o1 g o
i nk Caratsmgmxdg%lg%apai%feraaf &rcﬁ\ﬁbzhlasf Maﬁks@%e%@ljﬂfpsgeﬂémﬂoﬁkas £urfquel£yan
ink, magenta ink, yellowin bl ack i nk, bei ng recogni zed that ot her
i nk co|cgm@pmdmgpglg eieespr Imone embodlment of the mvennon, the first type of drop generators



5 not precluded fromuse by the present invention. Further alternative
enbodi nents can include sem -pernmanent printhead nechani sns havi ng at | east
one snall vol une, on-board, ink chanber that is sporadically replenished
fromfluidically-coupled, off axis, ink reservoirs or print cartridges
having two or nore colors of ink available wthin the print cartridge and
ink ejecting nozzles specifically designated for each color; the present
invention is applicable to inkjet cartridges of 10 any of the alternatives.
The cartridge 109 is typically nounted on a slide bar 113, allow ng the
carriage 109 to be scanned back and forth across the print nedia 107. The

scan axis, "X " is indicated by arrow 115. As the carriage 109 scans, ink
drops ar.e sel ectlvely ej ed fr mthe et of print cartrilid’ges ont,o t he
medi a 169°% A lﬁﬁtép&%frlalf SESPR évp&‘# AR BEASFLOTS LI ifoPRrh@s 0biink

al phanupgtdb| t&rfﬁat e%f'ﬁﬁ& tama@mm(rmameseéﬁa't '&tmecon@?ﬂﬁrd(chxs Ee dot

mat ri x mamp 'ation 15 I's determned by an external computef (not "shown
and i nsyedlowtqrmeran ke dFeveoftdromgenesatars &m privided domnprisingrbathalpr fisetypoandoas ed

Cr o eer BgasEe sdOnd Soe. £ bre i Mitkanted Miftnd inR B Sla colbr ample & e Sufide? |

beens coppdras phvided 8¢ W andl &hrt! forN@\e8Ebnd brifie® 1438Y. | BheSfifkt &ﬁcﬁguésn&bﬁﬁ& the
print media axis, i ndicated by arrow 119 in preparation for the

pri nti nigyess respestifely deSngatteasp e fiast selefidsp ggneraiers 9k the fits} bpe and at 1easj@ 111 is
shown i id £0 st one

i nterna cg’r:l{éiggtr(\?/fglré ?‘grlg{r’?fis %{‘&g@g% . %Hﬁ%ﬁ%{#ﬂg é dcﬁ}wr%ﬁega nﬁ% bc‘agedm ngl e
cartri d@e teQi¥ivérg @8 bothl tldck| dicolog inkal Thelprinthest viothe prdseit iAventiof neayi brk

col ors, a cyan, yellow, nmagenta and bl ack. The cartr] dge is provided
with a PPy e%a»anztm inkjeariridas eRdées pERtiRG IPARRS Jherely providingfompetive

pl uggl i r es constructed in conbination wth 25 subjacent
fi rlhﬁg %%?aﬁ%%%gg@g@dalaﬁg@%%?ctor structures to provide respective drop
generators, and electrical contacts for coupl ing to the printer 10l

Rel ated sets of drop genergf ol - forma printhead array. Note
that the printhead array i |FastFe S ts>for the purpose of

11 ustrgg, whﬁ@eﬁes%tﬂet&ﬁtdﬁw@vfatv (ﬁ&n&lfélﬂ-ﬁ ?@Feﬁﬁﬂé}&%nﬁﬁﬁ@’ap%ﬁﬁtﬂsgcd%&t panel
necessarily representative of a 5 printhead array in accordance wth the
pr esent reinovei) in which theprésantinvantiom may bo intarpowated. t h t he pr esent invention is

il din FlLG Ref FLG 3 hat th
or 1 head 3000cbHPRRAIETHE Bl s il S SurBRea 5T FEE Tor 11 ce | ayer

304 and Secqiﬁésoi ilfdsﬁﬁed &Y &llargPperspep@vel Aew olf @ pethead\ii & cbiddhce! Wigh the
printhead 300 is not shown to scale In practice, the first and second

ori fi cepresgyneengos, 306 rest upon and are joined to a support | ayer (not

shown), whi S d gloow. The

substrate p&g e%g%?&&?tslaa%ggst%t c%ng‘gé‘!vltaﬁg‘g gi(r)lr %@I\S}m ?%Pdnh fAr%%I st andar ds,

typ| cally 6HGpm11uEaa1ék 2top ietweofl an\ink ejsdldr, anﬂ@ﬁsocmteprsfg‘narpdnlhsycomspmdmgsi ng a
mer wth a spi non | am nat ed, or extruy tg ynmer thinfilmprocess

g ta ap Aropiaseeratonet asernd typr inge anﬁwn Fﬁcatdr*&e%wat oi magabl e pol yner
f| I m may be
pol ycar bonat@ée&illllugtg{stets?aggc?%yoaf?p&d% po ye&ﬁal gﬁggﬁﬁgtﬁéﬁéﬁs Iﬂm t?n xtures
thereofanmp@nmtdm’éhﬁrsttylpelmaqcbndamcelmﬂethspnsgnthyeﬁtmmed of a met al -pl at ed

menber or ceram, s such as the o es i licon . manufacture

convent i onalf 1€ %’i@?%"ép‘d@? t’ied’rf’ft"é%ﬂ?ﬁt?fﬁé%ds ansgligmative P‘T‘S{‘%’F‘e‘étl"g@f%?&‘&ﬁl y
conduct f in the
art, thge C n}g(r:ht% treﬁpg%tggtdséggdrggg%}egﬂg %(?ﬁ%ﬁ?pé;{ngd\r%&gg%cre ?ﬁfﬂéﬁgybé%tér oni c
corsr olihentibor control | i ng the operation of individual drop generators. A

first set of drop generators 310 conprising a first type of drop generator
320 is shown. The first set of drop generators 310 is defined in part by

the first orifice |ayer 3@4ailed DRs&ipfidndf théBivemtion @ second set of drop
generators 312, a third set o rop generators and a fourth set 20 of
drop gener affbe pre3d8 inkshiiorethay fpe paore flly dwerl@dc\plﬁdrftﬁrmﬁqecte Hlgped-7308n and

e’ nufBERP A RRRpsTaPAc T prter ity forman &10o; 8 hiteraprRgiPye of

t he act ual nunber typically provided; for ease of |IIustrat|on, t he nunber
of drop generators shown has been intentionally mnimzed. A so note that
the first and second orifice layers 304) 306 are preferably separate and
apart fromeach other as defined by a 25 break 307 between the |ayers.

Al t hough the first and second orifice |layers 304, 306 nay be formed froma
single, unitary structure, the break 307 serves to prevent m xi ng of
different ink types, partlcularly the n1X|ng of cyan, yeIIOM/or magent a
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under st ood that varying nunbers of drop generator sets of either type could
Dbe equally provided as a matter of design choice. For exanple, in

hexachr ome applications, six drop generator sets would be provided.
Furthernore, although two different types of drop generators 317, 320 are
shown, it is possible that a | arger nunber of drop generator types could be
enpl oyed. Regardl ess, 5 each set of drop generators are preferably arranged
to provide substantially identical degrees of resolution, e.g., 600 dots
per inch (dpi) or higher. In practice, a |arge nunber of drop generators
are grouped in a printhead to provide a print swath of reasonable size such
that a swath of text or inmage can be deposited upon the print nediumin one
pass of dohginPi plafen 09 toiviakeh iagut st niddea 107 iis tanSFRetedIBy mba@hisas It ard Rown
printhead could be of such a size that a conplete page width of ink could
10 be ddpdsiarecAvririasetd 09 beldppsetnf isdixidualying Fartridiges; eignt hbalh a pesfiervasr , in a
preferr Had] e . I i iy r.,1.25.cmw de t.her eby
requiri %g’bgg@}%gir’ gglgpieé;rlllp‘gafrﬂ{dﬁg}s%rg?a%%ozfgg&é%ggg%fotqg801#195 I brfrlr(f &P ous
types ofmdgestpingeyetioatiolk, andblack aR(t beiny pedghized thyt dlha link @lbrs e fodibld £
respective drop weights that they are capable of delivering. For the

pur pesediobpredpdpd from psp byithe present inventipn. Fyrther altpmativearmbedimentsaninalydees on
only t t 1 i esent
nvent | oo BRatint (el GREAGA!Als bl R ALFork Rl SORR ol b ini

enbodi nelmt js spéradichllfy replanishedifrap flwiioghiy-soupled; difaxis, inktreserdirs exguinticadiridges

generatqrs. is a result, of the nupber af nozzles associ ated.w.th each type.
o he. Sitiol At pie cplers of K DB R hin U iR SuftiRd o bR R np R, 1 pe
conpr i s@pdciftalpddsighted [IRLEPE0I6H B peRaR ileRiich 19 hpliable erpRidt taPRIgE&QIIPT | Se
only a single 20 nozzle. However, the present invention is not limted in

t hi d0r e@ay of thergltarnatives: ZThe cartudeeg @R dy apisally mayntedons slisle bamii Inalidydng the
nozzles. Furt re, th I i I r ener.at.Qr, are

e et or aisPis /U6 Sparngf o4& it RubisThd b 1081 Rt VAR SEPSHECK R e
resul t anddichtedds awbivi1180 A6 e cafiagh B0Ndeas, itk ldiope redelectivalyiticted Fiotn e détum

Regar dl ess of the nunber of nozzles, each drop generator of both types of
drop geépaatéprridess pntp theimedia 147 ip pradpiganiehiernl svath ppijernsy) Bmingamagesasr age.
That is,;¢e I hend & A Bl r i %%nﬁé . qrop
gener at 5 }pﬂﬁg@l@ ﬁg @%Igsh?erfgg @sgn%%uzig %e pr %ﬁ\;ﬁg%‘son's t%g%}gllrl?t% iﬂgl ﬁsm%ﬁg sa 1&218\9/1 erage
as d5dr dqpdegpenmedibyoan dxsevnah gompuiter ok showe) aldasstrudtivng alesopesiionblletrismittede, in a
preferred enbodi nent, each nozzle incorpqrated. jnto the esent, i nvention
is assu ;ﬁ%n%opa%cegsabéasa%ﬂ:eﬁw qoaté?{[]er &QFS W&Y@‘B%ﬂn% %1 e e!‘ﬂk #%P s of
drop weig Eto%ﬁa’}?sl,)"i,”qsyindi-g&@@ by BESWH TR WRed a 5@4th of P@dt hhdBeen cémbleted! theet Of
drop generators actually incorporates tw ce the nunber of nozzles as the

ot her satediadf7 érrogved @neppropriats disthucerabnng ithet prinh media akide oV, bipdichted by agows et

will be bstantial l.y jdentical..to the other sets. By treating groups of
nozzl es 1;@‘“&"%‘1“%‘9_@ fc\ért%cpprggwgpgpgpfx&swg resent invention thereby provides
theopbi lity hQQdahigthamapinkjeoaktriggdi f1fie Eifvn id FE. 2Veh ehintddeOMiag, Prngl €
printhead without 5 suffering the Iimtations of prior art techniques. This
i s furt isksil, 212 qontaing pelgashpreninteaghieservair ofjik (ngt show). 1n ajprefesrediegibedisneat, i onal

view of the, printhead of FlG. 3. 1J ! r ur.al ement s
illust rﬁtsgléle%ﬁ“ﬁ%.m’?ngeﬁdn ‘gn lgéfg%gggﬁkeggg?@n@g"ﬁb@éﬁ%g&ﬁh@f 'g"tcﬁ%ﬂ' t he
di mensi 9elfowdimdghita ahd blatkir Thé tdrtrilge & mavided Witksa plindiead DA, thiad iobiles an AS
shown, the first and second orifice |ayers 304, 306 rest atop and are
secur ed ofificeaplatgpd)éy having arplurality efminiatirg nogzles rapsiucted inocqmlination; wish 10
substratg.302.. T J 4 i I

nsdb at PR SR M mBYRR i BRIVRE o Be T e Ynd
car bi deeletteied] abrtatrs opEauplihg wake wrinte 0hr Relbthd setd offtiedy graerhioys telcpnitygelent

material . The support |ayer 410 al so supparts ink ekgct_ors 425. Generally,
t he i nk famecaristhead amaydyote Hiap e pEnthpad ey iiystrated &y FiGBliefor dhe ByrpRseiohg i nk

froma firi . . S . fir ' :
t i ough R e ABPRRERuc Be iy bltided oA/ S5 Gk Aol b REIOTER! 1 1e
ink ejectors 425 conprise thin filmheater resistors using conventi onal
deposition techniques as known in the art. Firing chanbers 424-432 are
substantially horizontally aligned with the ink ejectors, e.g., the ink

ej ector having reference nuneral 425. Horizontal alignment of the firing
chanbers 424432 with the ink ejectors is a matter of design choice and may
not be desired in all cases. As 20 known in the art, the firing chanbers
424- 432 define, in part, the drop weight characteristics of the resulting
drop generators. In the context of the present invention, when an ink

. ejector 425 is activated to expel ink froma firing chanber 424-432, they
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Each of the firing chanbers 424-432 is also provided with dedicated ink
vies 412-422 that S provide fluid communication with a respective tapered
"ink feed trench 402, 404, 406, 408. The ink vies 412-422 are enconpassed by
t he base peripheries so that the ink they supply is exclusively used by
their corresponding firing chanbers, and so that any pressure generated
within a given firing chanber will not cause ink flow to other chanbers,
except for the limted anount that may fl ow back through the vies bel ow the
upper surface of the substrate. NUItiéIe 10 vies are shown for each firing
chanber; this provides redundant ink flow and prevents ink starvation
resulting froma single contam nant particle in the ink. In a preferred

enbodi nent he upper surface of the support |ayer 410 is patterned and
et ched P’H’t?"’@h TR AFpraange VILISE BRepeit in R’éor’or ¥ ’H’éhqaé%?%coﬁ@ﬂ‘fc Wit ther e

at t acheglea@ndinh&ftRh & lilSrateR8Fed. .nk feed trenches 402, 404, 406, 408 are
etched i1nto the substrate, as knowin the art. 1 S The tapered ink feed
trenches 40ZRefetting not0®,FIGOR if cah beween thabihe printbead 380 eompprestea silidon subshate at t he
| ower surfac t he substrate. 302 to.regeive,.jnk froman i reservoir,
and t apti P8 a Rstanfelivar 07 afd Pand frifihiSist Soh Bbpet heithy: (NeERRE I o

t he fssp&itida8 J00sPB: HRWVASERIS IR practick? the fiFURd sdebfid SHifRR 18RAEINAL Mesteqf t he
first type 320, the corresponding trench 408 enconpasses the ink vial 420,
422 corwpenpodh aredeinedtorotuppert layernethwewa), svhidhsuppgblay@ads descebéd/in grepterdr op
gener at f n . correspondi ng .t renches ,402, 404,
706 enciBL B THESrSERRRRestndBl oit LunablBRe R - FABRRE VAR RARLT SRRARIE
chanber gpiéal- 673 Gum. | Bachbotifitéay 308,306t 1greferabBsfoarel istipal polyngs with 2peds trench
402, 404, 406, 408 is many tines_greater than the cross-sectional area of

the i nkoR jasunaieds grgxiruded nelxmerdhailanprogess havine mythiskegss gabeptkloi®uma AnY320 so

t haty a | plgﬁﬂﬁ t S | i i gni f-hcant ink
fl 0\i/\9 re@?tg'%lgngielxﬁoﬁ&% fe’lgt renc {Srazgfn?:l l% ﬁ?k g?@? eggi %%agﬁzgéefﬁv%&g > the
cart ri dgpdyrhabymetha@ilatef Ipolysabynatg molyeatey; gobyanedd, hpobyetialenaddrephtieaiath o002,

404, 406, 408 created in the suhstrate 302 and thrqugh the vies o fill the
ir1 ng BREFEIPEEOEAIraatern e Sibre Bira ey b grrae ats frePiel BEPPEond ng
set of &macs&ga%%mdes bf §licontnufabtufel by E&%ﬁti&%ﬁ&?@ﬂépgﬁﬁod ©éhnided. he

first set of drop generators 310 and second throug ourth trenches 402,
404, 404 purelitydf electkically dohductive signial ichnrgatidn fads 80hare elss pufvidtdopsd@nenat or s

9 312-316, | f d di ment h, t h 402, 404, 4Qb. 408
ext Bhasin s b ife Binhediion Teds AP b Ketfiel Aighals S8 o Fleiagie pantrolebige of
di f f er ehtSifh@ e opfrafidtiof iRGICIIuAIrGY féheravd.| OW, nagenta and bl ack,

respectively. The substrate 302 is bonded to a cartridge housing surface,
whi ch sur f adefitshest eff dspgensratera 310 comnrising adagtyneof dfoptgqrerptopidthis shavgr, 404,

406, 40 confi i i td . 140 .0rs that
control%g?gﬁrg%%éﬁ%%g&§g oc?@%ggﬁga#ﬁgﬁégpgpgfggqiﬁgggvop gtgn%g&%%ﬁ in the
Z- axi s fadhiosgih decohid setefldropgensratgrs 3 24 whitd sgt@f drop igeaerators/iAtand aaburth sup
generator. configuration (i.e., éhe second type of_drop generator) has one
or i 40 cefdrrp generpiorsel 6idgfingd in part yg#érﬁ@?@l-dd%ﬂ%e E@Ff Foa8d compriging p sefeBdh per

pi xel j i ngl.px Fagrrel ' ' ixely
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t owar d ia Fi@spiaiot seflettivegeithepactel nambérhtepipgallyrprovideli; forfease ebiHnptationwher e t he
sets of drop generators 312-316 provide opl ets of cyan, yellow and
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successi ve scans of the carriiage t0 achieve a desired color hue. I'n a

mufasi - cresl 308 between thenlpyays.e Adthoughathé dinst @nd sexood otifionlayers3d04,c3dansy bé

dropl et,s of each .of yellow and nt and four of ymgenta..m ght, be used
or . JaFHCdTER SRS DHED TG BB a0 ATy o B s TP RGP S P gEs For
the punpas&affculall] the SGRME oPEYaRNyellBwiod haBntDinkeith Blask ik ¥hen tHiPrinthedd OP
generator I's traversing as an 1nkjet printhead is scanned across an

adj acerd0 prused torpeadidemultipkicatprs. nilthosgineiedset eftdremgenkratoph’/ i af sheofirsthypect i ng a

drop t desired |logation, i.e. pi.xel that at ich.particular drop
gener ag’g& ai“& eSS .0? %ﬁ’é’ BRETAYY ﬁbﬁ'gg‘? °tﬁ‘et FEONH IYRE 3%(??%“ ustr tﬁ%r%ﬁ mat el y
the 20 same size and color as dots fromthe same and ot her nozzles on the
sanme print carriage. The discussion above regarding single- and nufti-drop
nodes with regard to drop generators of the second type is generally
applicable to drop generators of the first type, that is, drop generators
having nmultiple nozzles. For multiple nozzle drop generators, the nozzles
preferably operate in a coordi nated manner to provi de singl e-pixel coverage
at each instance of 25 activation, i.e., to target only a single pixel

] o o o " -




10 As previously nmentioned, the ink ejectors track the position of the
nozzle orifices. Activation of the ink ejectors is acconplished through the
“use of electrical connections that act as signal inputs. These electrical
connections are typically thin filmnetallized conductors that electrically
connect the ink ejectors on the printhead to contact pads, thence to
printhead interface S circuitry in the printer. A technique commonly known
as "integrated drive head" or IDH nultd plexing is conventionally used to
reduce electrical interconnections between a printer and its associ ated
print cartridges. Exanples of IDH nultiplexing may be found in U S. Patent
No. 5,541,629. In an IDH design, the ink ejectors are arranged into groups
known asingérstodd thaearyidpatiintetd ofidedp/genbrator kétS ofeMheOpEtoutd tqally provided
interconnection (primtive select) and return interconnection 10 (primtive
return @ apatterafidesigrediviagn For exampdryjin hexachrame gpplicatiens, H¥ Aropgensrptepsets

(2ddr eo%d BTG, YaRn SO ARG AILb Bl ol oPhBs LBl Fyo LB 5 eRAN 05

lines are s d anbng a prim NS roac t of as a
mat ri x \shewngitidyssislathabd Rrdehsunbarbdrop gereratoritypey esuldibeclerhipléyedo Regardlest) € t he
nunber of resistors per prim'tiv%. The Sner izing of each ink ejector is
cont Pol I8 sByPTAron genpraioprare preterably agangpd fo provide suisintiallycidentical degraspty t hat
acts as ' ) ' bh&S Tblabti ' . ing a
ol T age e e Y oF b b e T s AR ™ o
act i vat iaregreuped bsminttwad th mravide aprit ssethexf reagonablarsize suahrthat msivathpif ¢ext or
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A1 t o natheRs o Bf SEPBREa0goR it TP PR RS aH0 PRl Y SCHe® BF PHEhoad
deci phefrfedms im?ahuyé eietpribfhedd @uld BeUfetlicha Hikealdt b ¢axhpiste page WIAR STl ufd | NK
ejectors, may also be used for this purpose. 20 The electrical connections
desdPi béeidenorited witheutirenipiaeal seanningof thepaintieady Hovpaerlinaprefens! embodiment, S
|1 ustr af.65mf, %}ﬁ?‘g&%ra& g.‘ﬁ’; fn AR h@l%bgjreglgfr&% récgﬁgéagsn bfiRé g&&ﬁéaﬁ%si "
accordance Wt Re"Secon ype of dro nerators, 1.e., single nozzl e

drop geftermddiim. The i nk vias 504, S06 associated with the ink ejector S02
are al so shown. The signal inputs 508 are coupled to the ink ejector S02
P

such that a ShegREpustyRss phdrap eensrtaredl /adsdare pripaly distinguisheddy thprespgetive cause
t he act| ol ' ' . f Sis
Shoun 1 o B e B o g B e PR, e Ee s02
and 1§i aprosidéd hér€ifafter foceses onpalyswa typys of drop gengratonawittethe indenstahding that ther i f i ce
layer. FIG 6 illustrates a t.op-dog vi.ew of ink ejector eater

Feai S oPEFET e R HEsE SO 10 Y R fn SRTEeRTE APBREGEe ftc or 5
e, agiidlehi Bbp weRhi bR 8L NRbA Bbp oA W re @RGP tHfnumbE T doPes

ej ectors 602, 4, "and its associated vias 606-612, respectively, is
enconpasssedated with eachayps. dnyhecembodiment dliustyated in FE. 3hdrop eenepatens of theifybter y

407, 409. Series .electrical conpnections 614.are shown such the appljcation
of & 11 PPRGLPER 4o SErite Phrre A bt RlorR S eisfoon g B St iy ERBelecr
60220 60fokzRR. PRwWaG:] thdpresnSinbedtion i vk lipnitsd ilthib aspadimlili-nodle atdpplehathtorme

el ectrical 5 enbodi nent achieving substantially the sanme result is

i |1 ust r mepeomprisepay number pf nogzles. £rmQse, the nogzlesip aaylii-nazzledrap generaters 714
are shown. 0 | Gat R [ I i nputs
R N S S A e A
par al | ehppedfks efiewhéai deliverédyo Dsuifablefnsedivsl when constant voltage i s needed
across the entire printhead apd the gﬁ;rallel i npl ement ati gn has the

advant age ofRegresilesyofihe rusher plrpzrlen fech dipngeaergioroidioth typesiof drop@eagralersor s
602, Q0 i 1S{ - i . e i . own in
heas Dlnlfin o bOPUERALGAISI oA SOols WAL oSOl bR ok

ej ect or ssiagle deopfived bed drop gemetatordaving rai sirigheemeizle provides Isubstantidliy thersament
invention is not limted in this r_egard. Thus, . the. rﬁsent inve{r’% on

provi de$OVAT2gF pA FERESMERIPRAVIAR PRIPE nopHless Hps HPBE?‘*SE BPHT% 1S3 PR t ypes
are di f%-ﬁtgo%ﬂﬁérﬁ‘te‘i&l RIS R iR oRsSbrited fito {hE Presertt E&ﬁlelﬁﬁoﬁnesésmﬁ%d ft{&osu\sﬁmmnze

provi de I

y each. 15 As a result, nultiple color architectures may

i ncor poidertiedl toiatllother sozzlen §ii ©rms ofidrbp wdight dapatibty. Fihoyiddspitg tlemt Caphihmt thei ve
advant age. What has been described is nerely illustrative of the
application of the principles of the present invention. Qher arrangenents
and net hods can be inplenented by those skilled in the art w thout
departing fromthe spirit and scope of the present invention. 20
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What is clainmed is: 1. An inkjet printhead conprising: at least a first
drop generator set conprising at |east one drop generator of a first type,
" each drop generator of the first type conprising at |east two nozzles and
at least two ink ejectors associated with the at | east two nozzles, and
wherein the at least two ink ejectors are driven substantially

si mul taneousl y; and at | east a second drop generator set conprising at

| east one drop generator of a second type, wherein each drop generator of
the second type is driven independently of the at | east one drop generator
of the first type. 2. The inkjet printhead of claim11, wherein a first drop
wei ght associated with drop generators of the first type is unequal to a
second drop wei ght associated with drop generators of the second type. 3.
The i nkj &ast gt of; nt(‘zmmer@fors;acwaﬂv mcomqeat@u tyyice e ruber ofioglesasi tgtmthqé@ea of

mul tiple n |+ a|m 1,
wher el n B ebER IR AR RS by ol kAl BB b AR g Byl

i nk and detse B?gt trbRiag tgrdupe of a6l adramm@eampagt:@dratsgtm@pxegdns uﬁ/eﬁ@cﬁpﬂhéreby pe of
ink. 5. An inkjet cartridge conp r|3|g%§ma cartrldge housi ng; at |east one

i nt er nal Previdesieobilitpto deliver dropp hevingdiffergntidroravasiig @rrlﬁgmglfwnmmejldsthhout
pri “Weaﬁffeﬁ#@ggp&%&% ofé&ﬁ? %fcftééhb dEs. PANSK RReRP Hulthhdd w“ﬁigw“fm%‘?{c?%t | on

with the at one in eservolr, conprisin a east a'first
drop gener at GGstis a@mfebsomgwav of the ptinthead oﬂFI@3@malang)lineo¢i-Aa Stuetstal t ype,

each dro ne at or of I e c risi St t nozzl es and
at | east"B‘? ty iffpsteafed in Bi(tghe 328 825’3*(%@%%&%%‘% “é’galf elﬁgtfalﬂ gpstas Ogn
wher ei n hagnRturd ﬂm&at&m FIGKS Sl @6t ©/s8aldl As SHowhe the Tt aha Bedoad biffice layers

sinul t aneousla/
304, 306 rest atop and are secured to a support layer 410, which in turn is affixed to the silicon

10 substrate 302. The support layer 410 is formed of an electrically insulating material such as silicon
dioxide, silicon nitride, silicon carbide, tantalum, polysilicon glass or other functionally equivalent
material. The support layer 410 also supports ink ejectors 425. Generally, the ink ejectors 425
may comprise any mechanism suitable for ejecting ink from a firing chamber in which ink is
delivered to the firing chamber through the floor of the firing chamber. In a preferred

15 embodiment, the ink ejectors 425 comprise thin film heater resistors using conventional
deposition techniques as known in the art.

Firing chambers 424-432 are substantially horizontally aligned with the ink ejectors, e.g.,
the ink ejector having reference numeral 425. Horizontal alignment of the firing chambers 424-
432 with the ink ejectors is a matter of design choice and may not be desired in all cases. As

20 known in the art, the firing chambers 424-432 define, in part, the drop weight characteristics of
the resulting drop generators. In the context of the present invention, when an ink ejector 425 is
activated to expel ink from a firing chamber 424-432, they form an drop generator. As shown,
drop generators of the first type 320 comprise at least two firing chambers 430-432 vertically
aligned with corresponding ink ejectors. Likewise, drop generators of the second type, e.g., the

25  drop generator having reference numeral 317b, comprise a single firing chamber 426 vertically
aligned with an ink ejector. Each of the firing chambers 424-432 defines a base periphery and a
nozzle orifice, e.g., the base periphery and nozzle orifice having reference numerals 405 and 411,
respectively. Note that although the nozzle orifices are shown as being a smaller diameter than

the base peripheries for each of the firing chambers 424-432, the present invention is not



Substitute Sheet -1 March 2002 13 at | east a second drop generator set
conprising at |east one drop generator of a second type, wherein each drop
"generator of the second type is driven independently of the at |east one
drop generator of the first type. 6. The inkjet cartridge of claimb5,
wherein a first drop wei ght associated with drop generators of the first
type is unequal to a second drop wei ght associated with drop generators of
the second type. 7. The inkjet cartridge of claim®6, wherein the first drop
weight is a multiple of the second drop weight. 8. A nethod of depositing

I nk drops on a nmedi um enpl oyi ng drop generators, the nethod conprising
steps of: activating at least a first drop generator set conprising at

| east Onﬂedéﬁs&@lgﬁﬂﬁl@ﬂ a1 this répfardd Al desdribbd/ Petow,ahdligR ejettbrsassotiaell withhel firlng Of
i nk drops, each drop generator of the first type conprising at |east two
nozzl es shfmbst of thedtirst ixpe phRrap) gsaemstoss d3Q avei dedtcally toquplpd tegethep se that \io

nozz1 . cANRPGEL Dy o Byl ks Mo ELARE 80D aBRGugf LB BUDST anti al |y

si mul t aneous I'ng at I'east a secon rop  generator set conprising

at | east one Euchjpf the fieihgtiambeis 434-48Z Rratko pyyvidet ovittlepdisatéd iak sias 01478 tiatal i ty
of ink drops, wherein each drop generator qQf the second type is driven

i ndependeieridy fyrd eopunupicatienwith g iepertiyp tapersd ikt f5ed inch 82,1407 £106; §Fe, Thend
wherein guf wafalzi!liﬁoawgg&hp@é&pg* M basél deRiphdies fsb Rkt Mk Hﬁlﬁ'%gs@@g' fak

drops is a nultiple o second op wei ght associated wt ond
pl ur al i t gxobfsivielykuseld bp sheiOcoriespondiighfiihgo¢hamberisnar@l sonthetr aiynpresshier genemitedp

Second aMDBAR G inedtimace il ipt ot B bR T SRy etste e B rimpted 1o

The met hagowh tHat My TSw badlethfiuph tHesvidsi befdw Bk U?;?é_r istirYac@bf thekukbiaRs Mafplei se a
first type of ink and the second plurality of ink drops conprise a second

t ype 1&f ~ viakare shown far eachfiringjghambey; ithis peayifles gedwnrant dgk flow and prevents ink
starvation resulting from a single contaminant particle in the ink. In a preferred embodiment, the
upper surface of the support layer 410 is patterned and etched to form the vias 412-422 before the
orifice layers 304, 306 are attached and before the tapered ink feed trenches 402, 404, 406, 408
are etched into the substrate, as know in the art,

15 The tapered ink feed trenches 402, 404, 406, 408 (shown in end view) are preferably wider
at the lower surface of the substrate 302 to receive ink from an ink reservoir, and taper to a width
sufficient to encompass the domain of the ink vias of the associated drop generators 317, 320.
Thus, for drop generators of the first type 320, the corresponding trench 408 encompasses the ink
vias 420, 422 corresponding to both firing chambers 430, 432. Conversely, for drop generators

20  of the second type 317, the corresponding trenches 402, 404, 406 encompass only the ink vias
corresponding to the associated firing chambers 424-428. In all instances, the cross-sectional area
of each trench 402, 404, 406, 408 is many times greater than the cross-sectional area of the ink
vias associated with the corresponding drop generators 317, 320 so that a plurality of drop
generators may be supplied without significant ink flow resistance in the trench.

25 Fluid ink stored in a reservoir of the cartridge housing 212 flows by capillary force
through each trench 402, 404, 406, 408 created in the substrate 302 and through the vias to fill the
firing chambers. Each trench is oriented to provide ink to a corresponding set of drop generators,
i.e., the first trench 408 provides ink to the first set of drop generators 310 and second through
fourth trenches 402, 404, 406 provide ink to the second through fourth sets of drop generators



Substitute Sheet -1 March 2002 at least a first drop generator set
conprising at |east one drop generator of a first type, each of the at

"l east one drop generator of the first type conprising at |east two nozzles
and at least two ink ejectors associated with the at | east two nozzl es,
wherein the at least two ink ejectors are driven substantially

si mul taneousl y; and at | east a second drop generator set conprising at

| east one drop generator of a second type, wherein each of the at |east one
drop generator of the second type is driven independently of the at |east
one drop generator of the first type. 12. An inkjet cartridge conprising: a
cartridge housing; at |east one internal reservoir of ink within the

cartri dQﬁz-BgU.S g; ref’f‘éheh%ib%ﬁinié%{, %hé]?ﬁ&xcr S A AL st Etendsal LhAsdge,nousi ng
and in flui connﬁnlcatlon wth’the at [east ohe In erna? ink reservoir,
conpr i siseparateink sarsge @sdrvais fordheogogeeaof differensatlors ofijik, sichgisalyan, g@8Béwone

drop generator first typ each of_the at |east one drop generator of
the t Pr dreeeypand bisgh repRyvaD | hHOTF HBs boed s Seriasdouming Swfree,

ej ect Or SyR&SReha! tRekefthd dbfnBe1oMer $&§:§£ﬁés‘6?ﬂ:@%ﬁéh%§4?2’,“ﬁ6&,%8@, 4oge at least two
ink ejectors are driven substantially sinultaneously; and at [east a second
dr op Sgener at dlozaetonfigurptidns andjorientatiemssire design fhctops thacented] droplet size, selodityd t ype,

e o BBy RS e R b RS STy e
13. An icbifjeitional drB béiBratip Rerifibutsfion Q¥ tieSkadvad type BE drop BéneRRstFhli®ne Brifideat €N
within the printer housing and to which an input mediumis drawn; an inkjet
pri nt hedad isjredin gither a sipgle-drep perpieli os guultediep Perqixedprintmadealby thessingle-dropdr op
0Enet 2 Gk e OANoh Y Al A 0 0 el b Ao
10 312-316 toward a respective target pixel on the print media. For example, where the sets of drop
generators 312-316 provide droplets of cyan, yellow and magenta ink, respectively, a target pixel
might get one drop of yellow and magenta from separate nozzles and two drops of cyan from
another nozzle in successive scans of the carriage to achieve a desired color hue. In a multi-drop
mode, to improve saturation or resolution, two sequential droplets of each of yellow and magenta
15 and four of magenta might be used for a particular hue that might be done on one pass of the
carriage. For the purpose of this description, a target pixel is a pixel that a drop generator is
traversing as an inkjet printhead is scanned across an adjacent print medium, taking into
consideration the physics of directing a drop to a desired location, i.e., the pixel that at which
particular drop generator is aiming. The resulting dot on the print media is approximately the
20  same size and color as dots from the same and other nozzles on the same print carriage.
The discussion above regarding single- and multi-drop modes with regard to drop
generators of the second type is generally applicable to drop generators of the first type, that is,
drop generators having multiple nozzles. For multiple nozzle drop generators, the nozzles
preferably operate in a coordinated manner to provide single-pixel coverage at each instance of
25  activation, i.e., to target only a single pixel whenever activated. For example, it is know that black
inks typically require about twice the drop weight of colored inks (cyan, yellow and magenta) to
provide the same amount of pixel coverage. Thus, the first type of multi-nozzled drop generators

when ejecting black ink can provide substantially identical coverage as drop generators of the

second type that are ejecting color ink.



two nozzles and at |east two ink ejectors associated with the at |east two
nozzl es, wherein the at |least two ink ejectors are driven substantially

" simul taneousl y; and Substitute Sheet -1 March 2002 13b at |east a second
drop generator set conprising at |east one drop generator of a second type,
wherein each of the at |east one drop generator of the second type is
driven independently of the at | east one drop generator of the first type.
14. A method of depositing ink drops on a nedi um enpl oyi ng drop generators,
the nethod conprising steps of activationg at |east a first drop generator
set conprising at |east one drop generator of a first type to deposit a
first plurality of ink drops, each drop generator of the first type
conprising at |east two nozzles and at |least two ink ejectors associated
with the at |saskvibily feaddmed, tharidk sjeetoss radkhthe gbsitiemst tHewsozizlekorHjce€t or s
are driven substantially sLnuItaneousl%g and activating at |east a second
drop gendstivietien ofdhe ink sisetoss in gccamplighed thrgngh Be ysr f shekigalponpgctignsthalast t ype

Lo deposidlsfaSRSAN Itk liadidal oftnetftihs HeaPSoat AhiR! MnGAGAN AR ARASS ALY OF

t he second type 1S Iven I ndependently e at least one drop generator
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- multi lexiﬁlﬁ is conyentionally used to reduce electrical interconnections between a printer and
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1)} ot te Bffhicyla ipk gector, Theseioddoesslnesgreshared among gl primityes, Thig 1
ca] ca] cajppmhdadanseahdupht cBdscainaaixosere the| rhw Sieithd humber®fp@initives and the

columns are the number of resistors per primitive. The energizing of each ink ejector is controlled

by a primitive select and by a transistor such as a MOSFET that acts as a switch connected in

15  series with each resistor. By applying a voltage across one or more primitive selects and the

primitive return, and activating the associated gate of a selected transistor, multiple independently

addressed ink ejectors may be fired simultaneously. As an alternative approach, so-called smart

printheads, in which the printhead deciphers a signal sent from a printer and activates the
appropriate ink ejectors, may also be used for this purpose.

20 The electrical connections described above are further illustrated with regard to FIGS. 5-7.

FIG. 5 illustrates a top-down view of an ink ejector (heater resistor) 502 in accordance with the

second type of drop generators, i.e., a single nozzle drop generator. The ink vias 504, 506

associated with the ink ejector 502 are also shown. The signal inputs 508 are coupled to the ink

ejector 502 such that a signal (voltage) applied across the ink ejector 502 will cause the activation

25 of the ink ejector. An exemplary periphery base 405 is shown in dashed lines to illustrate the

manner in which the ink ejector 502 and vias 504, 506 are encompassed by a firing chamber

formed in an orifice layer.
FIG. 6 illustrates a top-down view of ink ejectors (heater resistors) 602, 604 in accordance

with the first type of drop generators, i.e., a multiple nozzle drop generator. As shown, each of
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5 embodiment achieving substantially the same result is illustrated in FIG. 7. In particular, parallel
electrical connections 714 are shown. Again, application of a firing signal across the parallel
inputs will cause the ink ejectors to activate substantially simultaneously. The parallel
implementation may be preferred when ;:onstant voltage is needed across the entire printhead and
the parallel implementation has the advantage of providing some redundancy where one of the ink
10  ejectors 602, 604 fails thereby causing a break in the electrical path. As known in the art, other
arrangements are possible whereby combinations of ink ejectors are connected in combined serial-
paralle] fashion. The present invention is not limited in this regard.
Thus, the present invention provides a printhead having multiple types of drop generators,
which types are differentiated according to at least the respective drop weights provided by each.
15  As aresult, multiple color architectures may be incorporated within a single printhead, thereby
providing a competitive advantage. What has been described is merely illustrative of the
application of the principles of the present invention. Other arrangements and methods can be
implemented by those skilled in the art without departing from the spirit and scope of the present

invention.
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gast two ink ejectors associated with the at least two nozzles and wherein the at least

two ink ejectors are driven substantially simultaneously; and

at least a second drop generator set comprising at least one drop generator of a
second type, wherein each drop generator of the second type is driven independently

of the at least one drop generator of the first type.

2. The inkjet printhead of claim 1, wherein a first drop weight associated with
drop generators of the first type is unequal to a second drop weight associated with

drop generators of the second type.

3. The inkjet printhead of claim 2, wherein the first drop weight is a multiple of
the second drop weight.

4, The inkjet printhead of claim 1, wherein the at least the first drop generator set
ejects a first type of ink and the at least the second drop generator set ejects a second

type of ink.

5. An inkjet cartridge comprising:

a cartridge housing;

at least one internal reservoir of ink within the cartridge housing;

an inkjet printhead, supported by the cartridge housing and in fluid
communication with the at least one internal ink reservoir, comprising:

at least a first drop generator set comprising at least one drop generator of a
first type, each drop generator of the first type comprising at least two nozzles and at
least two ink ejectors associated with the at least two nozzles, and wherein the at least

two ink ejectors are driven substantially simultaneously; and
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6. The inkjet cartridge of claim 5, wherein a first drop weight associated with
drop generators of the first type is unequal to a second drop weight associated with

drop generators of the second type.

7. The inkjet cartridge of claim 6, wherein the first drop weight is a multiple of
the second drop weight.

8. A method of depositing ink drops on a medium employing drop generators,
the method comprising steps of:

activating at least a first drop generator set comprising at least one drop
generator of a first type to deposit a first plurality of ink drops, each drop generator of
the first type comprising at least two nozzles and at least two ink ejectors associated
with the at least two nozzles, and wherein the at least two ink ejectors are driven
substantially simultaneously;

activating at least a second drop generator set comprising at least one drop
generator of a second type to deposit a second plurality of ink drops, wherein each
drop generator of the second type is driven independently of the at least one drop
generator of the first type, and wherein a first drop weight associated with the first
plurality of ink drops is a multiple of a second drop weight associated with the second

plurality of ink drops.

9. The method of claim 8, wherein a first drop weight associated with the first
plurality of ink drops is unequal to a second drop weight associated with the second

plurality of ink drops.

10.  The method of claim 8, wherein the first plurality of ink drops comprise a first
type of ink and the second plurality of ink drops comprise a second type of ink.
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at least a first drop generator set comprising at least one drop generator of a
first type, each of the at least one drop generator of the first type comprising at least
two nozzles and at least two ink ejectors associated with the at least two nozzles,
wherein the at least two ink ejectors are driven substantially simultaneously; and
at least a second drop generator set comprising at least one drop generator of a
second type, wherein each of the at least one drop generator of the second type is

driven independently of the at least one drop generator of the first type.

12.  Aninkjet cartridge comprising:

a cartridge housing;

at least one internal reservoir of ink within the cartridge housing;

an inkjet printhead, supported by the cartridge housing and in fluid
communication with the at least one internal ink reservoir, comprising:

at least a first drop generator set comprising at least one drop generator of a
first type, each of the at least one drop generator of the first type comprising at least
two nozzles and at least two ink ejectors associated with the at least two nozzles,
wherein the at least two ink ejectors are driven substantially simultaneously; and

at least a second drop generator set comprising at least one drop generator of a
second type, wherein each of the at least one drop generator of the second type is

driven independently of the at least one drop generator of the first type.

13.  Aninkjet printing apparatus comprising:

a printer housing;

a platen within the printer housing and to which an input medium is drawn;

an inkjet printhead, within the printer housing, comprising;

at least a first drop generator set comprising at least one drop generator of a
first type, each of the at least one drop generator of the first type comprising at least
two nozzles and at least two ink ejectors associated with the at least two nozzles,

wherein the at least two ink ejectors are driven substantially simultaneously; and
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14. A method of depositing ink drops on a medium employing drop generators,
the method comprising steps of:

activating at least a first drop generator set comprising at least one drop
generator of a first type to deposit a first plurality of ink drops, each drop generator of
the first type comprising at least two nozzles and at least two ink ejectors associated
with the at least two nozzles, and wherein the at least two ink ejectors are driven
substantially simultaneously; and

activating at least a second drop generator set comprising at least one drop
generator of a second type to deposit a second plurality of ink drops wherein each
drop generator of the second type is driven independently of the at least one drop

generator of the first type.



