WO 2010/ 068192PCT/ US2008/ 085883 1 FLUI D EJECTI ON DEVI CE BACKGROUND [ 0001]
Fluid ejection devices such as printer ink cartridges include nozzle

ci rcui ts wornmdesr2zan i ntegrated circuit. Those nozzl e @CTAIS2A08/083883
utilized to vaporize fluid held in chanbers, selectively ejecting droplets
of fluid through various nozzles. A given fluid ejection device can include
a nunber of nozzle circuits and correspondi ng nozzles. Those nozzle
circuits can be divided into groups in any of a nunber of nanners. Each
nozzle circuit in a particular grouping, sonetines referred to as a data

| i ne grouping, is coupled to a common fire line through which the nozzle
circuits in the grouping sinultaneously receive a fire signal. However,
only the enabl ed nozzle circuits eject fluid through correspondi ng nozzl es
in response to the fire signal. Current inplenentations only allow one
nozzle circuit in a data line grouping to be enabled at any given tine.
Such limtations prevent a pair of nozzle circuits in the data |line
groupi ng from si nul taneously ejecting droplets through correspondi ng

nozzl es. Were the correspondi ng nozzles are positioned adjacent to one

anot her, simultaneous ejecti LD HIBCTRON DEVICEpPr ove beneficial as the
resulting fluid droplets nerge to forma |larger droplet allow ng for
increased fluid flux and faster printing speeds. DRAWNGS [0002] Fig. 1 is
a perspective viewillustrating the exterior of an ink cartridge. [0003]

Fig. 2 is a detail section views | tion of the print head in the
cartridge of Fig. 1. WO 2010/ 068‘%%@§§%8/ 085883 2 [0004] Figs. 3A-3D
detail seggoap VG esdidhnievicadsidhods BfinteP kiddritidgesatcludle hbeziear t ri dge of
Fig. 1 in which fluid droplets are being ejected accordi ng vari ous

enbodi nmen€icuitsgioonpd @ngan tegratedeireuil t Thsggrerd o eirelitsarelWilized &uit for a

nozzl e aCQQﬁ&jiiyflﬁﬂ haty %”8%%6‘&@ selectively ejecting droplets of fluid through
various nozzles. A given fluid ejection device can include a number of nozzle
circuits and corresponding nozzles. Those nozzle circuits can be divided into
groups in any of a number of manners. Each nozzle circuit in a particular
grouping, sometimes referred to as a data line grouping, is coupled to a
common fire line through which the nozzle circuits in the grouping
simultaneously receive a fire signal. However, only the enabled nozzle circuits
eject fluid through corresponding nozzles in response to the fire signal. Current
implementations only allow one nozzle circuit in a data line grouping to be
enabled at any given time. Such limitations prevent a pair of nozzle circuits in
the data line grouping from simultaneously ejecting droplets through
corresponding nozzles. Where the corresponding nozzles are positioned
adjacent to one another, simultaneous ejection of droplets could prove
beneficial as the resulting fluid droplets merge to form a larger droplet allowing
for increased fluid flux and faster printing speeds.

DRAWINGS
[0002] Fig. 1 is a perspective view illustrating the exterior of an ink cartridge.
[0003] Fig. 2 is a detail section view showing a portion of the print head in the
cartridge of Fig. 1.



[0006] Fig. 5 is a block diagram of an addressable pair of nozzle circuit
according to an enbodinent. [0007] Fig. 6 is a block diagram of addressabl e
pai rs of wozaioegigecuits according to an enbodi ment. [ O0®O8BJUSEN0§/085883 S a

bl ock diagramof nmultiple data |ine geoupi ngs of addressabl e nozzle
circuits according to an enbodiment. [0009] Fig. 8 is a bl ock diagram of
the nozzle circuits of Fig. 7 in conmunication with an address generator
according to an enbodi ment. [0010] Fig. 9 is a block diagram of the address

T st at 94T, igf 75 S S B s i SR P U RITH g per Bt vl it O
gener at or th# cdrtritigeBofaeig o1 ¢h wridhofiAd desyilew arerdeing BRLtMd &c@sdinglvariods12 are

flow diagranms jllustrating exenplary steps taken to inplenent various
enbodi nenB8OLiMeRISpr esent i nvention. DETAI LED DESCRI PTI ON [ 0013]

| nt r oduct Ldfdbfs] Erﬁgﬁ& ’i??tcﬁcgi?ﬁ%rgiré’rﬁ%f%e &%lé"@f@i%\‘%ﬂ RREAk hBcqBingftbort to
all ow each of"a pair of nozzle“circuits in a data |'ine grouping~to be
i ndi vi duabhendvabinedt.wi t hout the other. Those two nozzle circuits can al so

be sinmult sly epabl ed. Thus, where t si mul t anepusl y enab| ed nozzl e
orrout s OB s Fiack e plock Ja9iast Ofharibsdalla pAEpLtsale BeMt et s mor ge to
form a si Bgb&idinRf 8&n 8r@BURRentSUCh simul taneous firing can increase fluid
flux and print sSpeeds. Wien a given one of those nozzle circuits is enabl ed

and not t (03] hdrig. @ isabldakrdiagraph of aildrespableqdirsiafdioziiguciicuitsr i ng can

prove beneficial to inprove print quality. [0014] Environnent: Fig. 1is a
perspecti 98"?[95\9 @fa%%%g?g%&gry fluid ejection device in the formof ink

cartri dgebddbg]rcaii I'7 408 bldtk Dsgradesr muripl@tataMde groupings of addressable
2010/ 068192PCT/ US2008/ 085883 3 head 12 | ocated at the bottom of cartridge

10 bel ow BAZFlackenits acending teiatyermhadiseent. Print head 12 includes a nozzle

plate 14 w t hx.ee nQzzl 222 .1 n the enbodi nment
shown, ea&ototgé;l 0%81%%€§%§@a%%§? gﬁ@%c%c?zuzn%ﬁ(:'o@ﬁ%o@j:llé's_i . Aflexible
circuit 2éomaiuriestiodl with ahcridrésageserbtarmcestding & an@ntisadimeats 26 to print
head 12. VWen ink cartridge 10 is installed in a ’pﬁrﬁ(i;nter_, cartridge 10 is
el ect ri cal9410¢ orfiigc? éa PiPokliagiam peinecfdress peneaiRRIgHI cdreeRdinghds 26.
I n operat | HodiheRt er controller selectively conmunicates firing and
ot her si g%da)l?"s] eto ﬁ%ﬁf'head 12 through the traces in flexible circuit 24.
[0015] Fi §0013]i sFig. tetsaa grawcillustnatingeexerhplaryngortrglaignads farfinsthectipgi nt  head
121n the address generator of fig. 8 according to an embodiment.

[0012] Figs. 11 and 12 are flow diagrams illustrating exemplary steps taken to

implement various embodiments of the present invention.

DETAILED DESCRIPTION

[0013] Introduction: Embodiments described below were developed in an
effort to allow each of a pair of nozzle circuits in a data line grouping to be
individually enabled without the other. Those two nozzle circuits can also be
simultaneously enabled. Thus, where two simultaneously enabled nozzle
circuits utilize adjacent nozzles, simultaneously ejected droplets merge to form a
single larger droplet. Such simultaneous firing can increase fluid flux and print
speeds. When a given one of those nozzle circuits is enabled and not the other,
a smaller droplet is ejected. Individual firing can prove beneficial to improve
print quality.

[0014] Environment: Fig. 1 is a perspective view of an exemplary fluid
ejection device in the form of ink cartridge 10. Cartridge 10 includes a print



the cartridge 10 of Fig. 1. Firing elenents 28 are fornmed on an integrated
circuit and positioned behind ink ejection nozzles 22a and 22b. Wen a
firing elwoento/@8192s sufficiently energized, ink in a vaporis2@isiossssshanber
30 next to a firing element 28 is vapdrized, ejecting a droplet of ink
through a nozzle 22 on to the print media. The | ow pressure created by
ejection of the ink droplet and cooling of chanber 30 then draws in ink to
refill vaporization chanber 30 in preparation for the next ejection. The

flow of i rj .St : - Firing
el enent s géaé g%ﬁ@%&ﬁ@ alégrﬁleepéﬁ y]tgfr%??ta'gb%agy%%%@gqrg%géhégﬁ%gh%ﬁdé%ged by an
el ectri cathainpeal Priftheask adctudds & inogzlel satentswiB thiee dreupsedost8rs or
ot her el ectri_cal cong?gnents that emts heat as a result of an electrical

current pa8diZQPft 24 hle thgasebrdiMment 80QWN. eRa¢hgrauRe! tiddarndZ&kigi on vi ew
f Fig. 2 [ = L ; ; jecti id th h

ad) acant Reon o flaZlen 22, REk Bl R LRt RN e i ool e 224,

In Fig. 3Bxteandicoglartadp 2B6oimintjheatdd@. Waenoak certi2dde 16Gigins&dledhiows dr ops

34 and 36_bej ' d, simul t ly via adj t d 22b.
Bue o tha FFUa AREOGH 1003 Sies ooty calineuBy T AENahaPRLPIerdniEPsa ana 36
corme | nt Océﬁt'ébﬁ%éd%‘r‘zé.hIﬁgﬁeladi'i%h@fe HiteeFBSSFolfeP sERICHVEly TofttheniéaR 38 as

shown in Fig. 3D op 38, of course, is twce the volume of drops 34 and
36. | ncr efidregl apdiothersyigrals te arinblead AR ithredghtiee tnages ir desblerarcuit 24.

si mul t ane I j.ected from adj.acent npzzles and. ner to. formas,l.arger

cr op. o< R =¥ n Hil v ¥ ORIRT S8 Sk SRR S 2 BOHie ¢ e it BB 321175 0
when, as iHe Carétid @BﬂF%B,I. diiﬁ@%emweﬁtgcﬁsvér@u@%ad ehefH ipeegrald circuit

2010/ 068192PCT/ US2008/ 085883 4 [0017] Conponents: Flvgl. 4 is a diagram of an
exenpl ar yane posiioppd dghindiiok efegtionnavgles aad 22g. WWheradifinglement2 has a
correspongin I i reul 0 i i Lt In the
exanpl e o? Byaﬁfﬁﬁénﬁ&%? ngi%‘lgdré}ﬁif In égg ﬂﬂ@?ﬂ@)@&ﬁf@éf&é@%?@% IrlierIgect rically
coupl ed t elehent®g ielveperize@ jedirigia deoplécdf idk thrayughe moAzlel22 ool todheg a
drain-source path electrically coupled at one end to one term nal of firing
el enent 28_”'& tha-t-Haf VhBressHES g@aggq GY81%%‘@_@,OféhLﬁ:WkéHOBIeé@HQ,COQI'”QI4: The
ot her t er gt BdmBEr 30 HdIIaRARIRThi fPrdrt VEBREAIGEAAMBEYBY fflplddafatich | 1 ne 46
that receives an energy signal or fire signal. e energy signal includes
ener gy pufardbe neat ejectoryi Zhefflon ofgnkeltteoagh p2igt héadinRvg ilsstratdd B2 i s on

ducti . 018]. Th t dri it 42 f t d
Capaci t anBEOWS Thak MPGRTIERG Zbrepmesmpner Ahveany T6/1es GPerda s D6 vant ¢ o
Lhe sequeRbhl 5yehh LRkt Slorl CFehaksifiolel ANAY Slehei8 ANdag Beagtistéransi st or

52. The storage 'node capacitance 48 is shown Tn dashed linés, as it is part
of drive enbthen elexirigdlcomponientd fhat emitsgest @sra raspiodes dedncalr¢ureendwi t ch
42 coul d S r I nt. [0019] The gate and drai n-source path
of pre- chggﬁﬁﬁﬁﬂ?ﬁgsgtﬂ%g@ﬁgﬁg_ﬁgect rically coupled to a pre-charge line
54 that r F)IﬁIG‘]’eSUﬁn@l’tIﬁe abiilgRcibANRlw off PRy. 2aFRsOBAGBD VIRiIsketd ah 42 s
electrically coupled to the drain-source path of pre-charge transistor 50
and t he dexempleodireiecting fiuigithwegbadiagen siozeies. 32 FigrRA, gatieglerdrep|3ct
transisto i I Y I oL - ives a
sel ect si %n%%deﬁo\gég?gﬁb%aa IP ﬁﬁgg‘% %Sao%'?lg% 3r§>p$(:§ér !sstéjgggréglslés H?%%{%???f or 60
and a sechiyl 3dshi@ss dtops 34 aho36aiking ejacted sinalltaneouslyevipatjasehhat are
electrically coupled in parallel. The parallel conhination of data

transi st oPOzges ?Eﬁﬁnda%ﬁh-e%ett? PGPty 6f BAEFI R 6A@NIHRLOONG ansi st or 62
is electri I L [ si st or
52 and re? géﬂg%’e EQ 3%%%5%%? eclﬁﬁ)c%rﬁb?tn\gﬁﬂgﬁﬁg% ggﬁbégnofrﬁgf%‘ tsoifg)ﬁlﬂSZ
coupl ed t a sirngie plao@BBals showi indtigoBDofDraat3s, of aogisst & twads the valumadafr ess

t i st 60 d d add : | St 62 i | ectricall | ed
acr 055 noHDRAERENS SR ANGE oGP BTN, BOSSHS Cal S relivgCgaie BFO BiRhs Tehne, st or
58 is el egimiifaeblisiyaiedied fiotn @Gfa%gh:t A6zA4s bhRamérgeas Y6%n 83ayed gl s The

gate of first address transistor is electrically coupled to an address
line 66 tRaseeddRMgss3@ andBGR20NPEFedITPCIUBEY(EE/ IBEEH3eE WHansasatidr ess

Coupted + bt S el PR AmRCEN PSRt eBE el vos o second addr ces Yi gnal s.

The data signals and address signals are, in this exanple, active when | ow.
[ 0021] In operation, node capacitance 48 is pre-charged through pre-charge
transi stor 50 by providing a high | evel voltage pulse on pre-charge |ine
54. In one enbodi nent, after the high | evel voltage pul se on pre-charge
line 54, a data signal is provided on data line 64 to set the state of data
transi stor 52 and address signals are provided on address |ines 66 and 68
to set the states of first address transistor 60 and second address

~ o~ R o o -~

o o o,



[0022] Nozzle circuit 40 is "enabled" if both address signals are | ow
Nozzle circuit 40 is "not enabled" if one or both of the address signals
are hi gh woaoradsiseapaci t ance 48 di scharges regardl ess @®CTiUuseo0das®8Si gnal .
The first and second address transistérs 60 and 62 serve as an address
decoder. Wen nozzle circuit is enabled, data transistor 58 controls the
vol tage |l evel on node capacitance 48. Thus, if nozzle circuit 40 is

enabl ed, and data signal 64 is active (lowin this exanple) node

5o as o TRATT | CERpBReRER 017 4 BANGORB R Bh SR RIS RAIAE" )

ener gi ze Reférmiggelso®Fig?2, eidf rozile@2haska bOrrEs;g:mdur?g ao2zI8Airdlit 49n
energi zed firing el ement 28 vaporizes and ejects fluid via a correspondlng

nozzl e 22formegod) apiRjegeated |0l5§*t“F alrb@et%”é%lﬁroégﬁ oy "OFZI§ Uit 4% nozzl e
circuits ui nozzl e
circuit Bﬂ‘%'unde}%é\}%?xvgtcﬁﬂ @ré;ctr‘l eb;&ﬁrtgmr{f‘@zé{aﬁeﬁgégl ?rg/(%n%/ %@r ed to be
sel ecti vekg neayabé ed-BY naclu;dxbgeltdrafn addnes:&ath emjcaﬂpabusmatonmemdjdes t he

triad of add | 8 t t hi
4o 1 s cofl P g BT DAl nanhos 20 o Rter SABroG relkErcesSI s 6hr 66
or 66/ 70. f’dhn@t Ben4 Wah@Soth&NRrsiH %ﬁrlhg %mé}ﬁidZ@%Seléétﬂéalﬁﬁcddblé@t&

exanpl e, |s coupl ed to both nozzle circuits of pair
2010/ 0681 HERTH wmam%e@an@rwgwsrgaab@mfﬁlewmh \Tm e@rgyidrgmi; line pair

66/ 68 but.not K address A8 20, 1 ndi S, ho e t A so that
nozsl e i FEHICSEIREEY pulsbS e o apleeit o e fRRER Rl FRASHAH A8 ovar  ng
addr ess | {dsdeetifgp6/ 70 but not address line 68 individually enables nozzle
circuit B, so th ? nozzle circuit B may be used to eject a dro

Si mul t anefﬂ%lsi' othe g atgrameich 43 o sira 6ore GaBRGiANCa st y

enabl es n u iy rCU|ts may be
used to eﬁérf:ctlgarops% @%nnﬁr?%ﬂeerﬂg eSt(ise &Hb UI??L%%J[&](?)?%Z 9 %ﬂa or nozzl ey

circuits ActwvulioB cﬁrpee@heeglg&dnaéuomerand selectetr@rrsir;tb%z frhe storagletriotgousl| y
ej ected drops can nerge to forma S|n ger drop. [0024] The term
"i ndi vi du&f “aWﬁéﬁSU é@OMW'PéF@PSHé@ ?oﬁ%ﬁé5 @*9f6§V$SBMCh zle circuits,

is used t F£ﬁ5 t NRZH ircuit and
not the ot gﬁ%gt%g gi v %E%%r?%t nt%?lrdnmewa%gﬁ?@ﬁrﬁé g?@rﬁ%teaneo %38} when used
i n referensendny edement. a pair of nozzle circuits is used to indicate an

The ter m iAol athe AR HLIBITSOUSHRARG' B Fhge Fardolt Y8R e, " T
Dependi nge%trﬁdé‘ﬂyQ:bDEl'éﬂ'ﬁtbad‘ﬁ@cﬂdr§6$|ne%4cthaﬁ?ec%ﬂférs%Eré blﬁ‘é’r@e

@%neﬁg and 70
of Figs 4 and 5,  can be activated by applying a | ow signa er |lines
such as pfréerg@ttegef tiiyeswich 42lig etectricady Deupied tblth@dlralnesmmceapatm@‘tl vated by

Lvi
ber ny coupree ot HRstosd 2Rt AR oo RSP B Siasledianslon 55, TRET %5
could i nSPQ@bﬁ&I@&H@n@%té%@@éléétrn@éﬂif e68pled fe 8-seléd? ling Fohat Aldeivaddr ess
l'ines woul'd be coupled to nozzle circuit A and two others would be coupl ed
to nozzl eaﬁﬁ‘QﬁﬁlStg@' Activating the first two would enable nozzle circuit
A. Act t I |
Four  woul D281, S SRECORBIGER Sty it BRESSEy Bt 4 sBooliEpodBot " e

addr essi ngransistong2gnolude dtfinlsamde $aid toht aezeleetricallg votisled Bapbrajiebup 40- 1
and 40-2 nppy be referred to as a data |line grou pi ng as both groups 40-1 and

40-2 shar 4t aesallel GEMbINataB@l o UBREIRey Bl prei e S aRs 1ORRO K own v e
I d
ine 46 ggé’onrgoﬁa 2SR KIne2 FWIZetritaly Coltiéd Yahidih fhohdtaln-hudoress y

| i nes 66- nable a nozzle circult group
t he enabl pdthnn‘zszdlentdrmmtor 521and|referen¢ehé4 gﬂ'bapseniemjrmm't indulingrmlemtecm ves

a fire signal cau e UId t ected 0 1 is shown
fo | nol udd oot o2SUblRd o, Bddera B onthiRsiegt or SRA Do RgEBe Witup a0, 2 s
WO 2010/ 058&&%8%&%&’&0@05 Qﬁé%%éor?d éﬂéﬂéésttpadsr‘é%b#l@? |sﬂé‘lééir%aﬁ§/ ESUplEdPal 'S
40-2' and 40-2". Nozzle circuit pair 40-1' includes nozzle circuits 1A-1

and 1B- 1. an®ssInodei capaicitapes 48 pHdiive swichdes Tergate ofidataifransiator &énig 2B- 1

Nozzl e cirgul air 40-2' 1ncl. le. cirgult. 1A: 2 - 2. and nozzl e
ciroutt  pae st by Rodaddth e B2 BAfEGE e K ikt B pdi il e
exanpl e ohdffiegs tRansiston 6@ iscéleetichBy tougee tdan4idtesthet66 thatrecsions agur ed
to be selectively enabl ed using address |ines 66-72. Each nozzle circuit
pair 40-1', 40-1", 40-2', and 40-2" is coupled to a subset of address |ines
sel ected fron1address Iines 66-72. In particular, each nozzle circuit pair
40-1' and 40-2" in group 40-1 is couple to a different triad 66/68/ 70 or
68/ 70/ 72. Nozzle circuit pair 40-1'" is coupled to address line triad

66/ 68/ 70 mhlle nozzle CIrCUIt pair 40-1" |s coupled to address I|ne trlad

~es ] o] = —— . o o o o r r o " N N o g,



[ 0028] Sinultaneously activating address lines 66 and 68 but not address
line 70 individually enables nozzle circuits 1A-1 and 1A-2 so that nozzle
circuits WOROBMESMA- 2 may be used to eject a drop. ThuspPCrusroodassss i ne 64
is activated, a fire signal on fire |Ibne 46' causes firing circuit 1A-1 to
eject fluid. Likewise, a fire signal on fire line 46" causes firing circuit
1A-2 to eject fluid. So, even when nozzle circuits in each of groups 40-1
and 40-2 are enabl ed sinultaneously, a fire signal can be sent to only one

e T DR g L e
and 70 bUbombdad@rmndiawr@é‘s |i|m;d¢'3&itrﬂaxaébefve@al@eeend@dﬁk@scsugnalsts 1B-1

and 1B-2. _Thus, when data line 64 WD 2010/ 068192PCT/ US2008/ 085883 8 is
acti vat edThﬁ daita gighalnrid aadiese signakearss in EHs §XaMPIg.jaedve Whem 1ewiB- 1 to

ej ect 1l “}61121}' Hﬁ‘@g%?%lcﬁ'l fn'oEI@ c%' R4 I Grel ér{kﬁ @thr%ﬁgﬁ%??fchéoqugsc' reuit

1B-2 to efect " flu en nozzl e CII’CUIt In ea 40-1
and 40- 2 &aesistoaH0cny pnrawdlmgiadfogtslgv,el aoltageaplslsgmlpreeohdn@e fe@H4t dnonly one

f 40-1 40-2 t hat t bl | t
O e one eBSImeN, &S fiBoh el 8ae susE ok be- Chaied nekd asdatfi ne

triad 66, spRal %%o%@eé'dﬁ“c‘iétémlﬂ@‘@l%@i%@é 8ttdof dhf PARistoF 5P@NGS 40-1' and
40-2'. Thus, when data line 64 is activated, a fire signal on fire |ine 46

causes eaeddrfesmsn@aiss amjpltowdeqo@m addess'lines Géa]md 68 ltaisat thiei Katsissd first fire
5|gnal on_fire lLine S _ea ozzl.e circu ct fluid.
even arbiFSadiAEE 60 AT ShaPRd SRS a6 s. ATiBa R FoBRdR.s "40: 1
and 40- 2 Bﬂl%e%'@l&bﬁ@edibﬁ%bte%‘ﬁﬁﬁé%wo tarrf bri Seldkoahsis@n ske is eddpdreeonl y one
of groups 40-1 and 40-2 so that only one of the two enabled nozzle circuit

pairs is aad@@apa@taé]C@&8 disonergep aoa) ong ofdetedrantister 68pfaﬁtedd|r@35 and

402" ar ey SRall p b AALERPadd BEs irahliiha €0n BhefRiseShabdaagous! y

activati ng address | hes ot a it Vidual ly

enabl es nda@d marmsugtousesﬂr%ﬁadd@sd tefssteros0 had seodizd eddiessurdrsisiér 82 and 2A- 2
may be used to eject a drop hus, when data |ine 64 is activated, a fire
si gnal onafg alkboff m@dqg&tpqp&@@gg 4@@%”%9?%@99 2A-1 to eject fluid.

Li kew se, pg)_zfzg ﬁz@é‘é?romﬂf‘@ lid Garlabi& oo Jgr essé?sf éﬁlggﬁlg Oa%rl&\H' IN %zAzlé to

eject flu aneously activating a and 72 but not
addr ess | cineuit&0 ||snd1017|edataleldy ifemeborasoth of teeaddresaisignatBate aigd &8 2. Thus,
when data |i,ne 64 uses

f f 6'
e ng o, PEdF eaBasioncg 4 dReMarogd qconiesddhe $5ia sahel offie 5 afr o 1 ne

46" causegetddd Q@Jdr%'sé %‘n%us?cﬁ's%d é’hd?BQ%br\fel 44 dn a%@re%v@ébdﬂé?nvmﬁ’ér?' e _
circuits in each groups 40-1 and 40-2 are enabled sinultaneously, a fire

si gnal canobéewntut isoerallgd oirsa drangisterse8 aonttolarie toliayesievehen nodey one of

S mul + ancBRgrgPRE i T Tlidid ErqlLRE B o Snd dla it & ¢ aneoust
enabl es ngg@lee(IGWiE tiié eRéhfp$e)4Q)db capitdfce 8 rditems uhegediom tHete 64 is

activated, a fire signal on fire line 46' causes each firing circuit in
pai r 40- 1pulsg r@F@MGdPDLQrQChQFQEéWﬁs@ As firesulti fiea sigRakireceived oo fire" causes

each nozz - 0 Lcui t
pai s 40- 1o 3505 Al 1Gentift g Llethoh; 8 RERRI HaE. BEELE S

si mul t aneBAs3D, araehengizes fiva] elearertt@8 mox?lﬁéﬁfaﬁﬁ&.]%é’ﬁmidﬁé@%/ 085883 9
sent to only one of %rougs 40-1 and 40-2 so that only one of the two

enabl ed nGQ%ﬁ%OQﬂq‘%QJ PZH8i%% is caused to eject fluid.
[0023] Fig. 5 illustrates the addressing of a pair of nozzle circuits 40’. The pair

40’ are identified as nozzle circuit A and nozzle circuit B. In this example, the
nozzle circuit pair 40’ is configured to be selectively enabled by a subset of
address lines. That subset includes the triad of address lines 66, 68, and 70,
and each nozzle circuit within pair 40’ is configured to be enabled by a different
pair of address lines 66/68 or 66/70. In other words, one address line, address
line 66 in this example, is coupled to both nozzle circuits of pair 40’.



[0033] In the exanple of Fig. 6, each nozzle circuit within a given nozzle
group 40-1 and 40-2 can be enabled individually by activating a particul ar
pai r of awiOresweBidmes 66-72. Furthernore both nozzl e ci PCEHIUSS008M083B8Yi ven
nozzl e pair 40- 1', 40-2, 40-2' or 4062" can be enabled by activating a
particular triad of address |ines 66-72. However, wthin each group 40-1
and 40-2, a different triad of address lines 66-72 is responsible for
enabl i ng each nozzle circuit pair. In other words, within a particul ar

adr oos 1 TSR AGBNRD B es I pai? AEREH P aBptRs TR 2 T pai v

of nozzl eingiviguallyservddids nozie ctoitp sd theait hoizad dreuit @nmblyibegusstetocdjetthose
pairs includes one address |line 66, 68, 70, or 72, that is not included in

the triad? drepaFimplansrushnpsumbing addeess ine Bair RBHIG RNt GdgFRSS B8 hat t he
activat i oggGfq;ciaYa @) ¥ﬁ5b|[e§ 'n%Qzl%fcir%ﬁﬁrBe%% tthﬁézz‘?é’HP&&f’Btrﬂa?Bﬁ J¥edtBr € pairs
of nozzle circurts activates only those nozzle circuits 1 n°that palrr or

pai rs andeject atdneps Sifiblisnedusty activetiag caitnesd It triaded6i68/@8i r of nozzl e
circuits are unique in that activati, any one triad w | le ongly the
nossle o SEUENEALRY el aSHAe RRpUhA A n T e 8 B deuhabbO RS R aay

not ed, -t WAk B8 td Rt AoRsCAMBIERed I AABSIARE heidzais! 22 fhhopaeh
nozzl e pair "40-1", 40-1", 40-2', and 40-2" one address |ine of a given
triad is cicylsedl and bhatcharengee adjacent tosond andther,jhe simelanaaysly pair of
addr ess Iinef(£80n1that tria _ghat arele?ch c&u led to only one of the
nozzl e ci PSS @Pst%mﬁgqq' O P8 ap%ﬂpg Cot?H8GP s |ines fromthe triad that
are each gu2al edrHeOtePM ShdWiBuAIRZ A Rertiissdint refdreAc® @ bn@lof Bdisofof nozzle

circuits, are not coupled together to any single nozzle circuit. In the
exanpl e oNOFZlg Cirguitsdelpeed g ingicate ipacrationdakermwith respgatée ong NeFZi e circuit

onl y one o3t 8% hBEhe thPF ot FENERTine BIrRE The T ShPLEREE DalT 681 70

are not comghegeddgetfeesndeotoadne 6f aphir diowzkie aricuityiid used td indicavene,
activating address line triad 68/ 70/ 72 to enabl e nozzle circuit_pair 40-1'
woul d al sBCERMRIRKENWKR raspsst 19eRqtE £10ZAi8- G ite iat @given peint i Woeed fenat
address | B8+ ’ ; C hLS.

Addr as 1100 FhPRhL elER I8ROV FRIRFR 5 B il ek PRIEY adar ess
| i ne 68 i sircurugiaace plines\\eueld) 26/20684B2IPER AIBB) ah0 FERB&F- i 4[@BS) cami | e Fi g.
6 iIIustr%tes.a triad of address ||ines @Pupled té%each ozzl? circuit pair,
each pai r P8 ASHYECHLYRRPIHEY AJQY 2aNelo PHGF IReRIFEEsas PRRENATISIRGS*; such an

i npl ement §é|iegﬂ|irY@5é%nH$f?eﬁiH@f@déHe ddﬁvéied%ﬂé@minbidﬁﬁ'l@h(. alshown) . For

bt
exanpl e, nozzle circuits 1A-1 and 1A-2 coul d bé Coupled To address |ines 66

and 68. NEW25¢ JVhieinpzzle®ircudpairBQ isshown be betgpteupled taithir sied dfi nes 70

and one opCeires g BeoRar ndiaPolet Pl L Lo Rl btE B Il 265" *°

coul d be gadRisedinks. JHd 6sthel foncaddreadtinéduoRidBe coliplcdaoadidizld @rtalit addr ess
lines. [0036] Fig. 7 illustrates a group 74 of nozzle circuits 40 coupl ed

to fire | ARNd7avo elbiesgwou|dhee zgupligddo mogglegigeitiB. nAck@tingdhefiestdwec ui t

roup 74 | I.nt: e | i j to data
i nes 62, WBARPERANB Rl R KRB hEREP AU AP EREBRER 17
t hi s exanpireyit Bo Adtightink al foureesulp @nableneazdle ciccuitpait 4040. Each pair of
nozzle circuits 40 in a given data |ine rouging i s enabl ed by a unique
triad of [26bedi9; fdustsBtesrheaisransieg obtnbinbe D-Line Q-2 neeeki n a
data line i i ] 5G4 £ i i 88.

[ 0037] V%F?QﬂgfgﬁgjgimﬁgﬁgLi&%k¥g??gﬁ%%§%$t F@@‘Qéﬁ%???ﬁ%mgfgﬁ%ﬁﬁgé, group
74 coul d asdotidgraups 40iiiaed 443-2 dhiaee tatadingr odip HogeveAdschigroap 4@at a | i ne

[ I It in.additi I ta |i E Il d ) |t i
Pever dar aRie2 hagtpI oL e Hier B gBorpian: i s ATEAS AT Br oup 74
i's shown pbgirighahE R sIines 87 PAdyBerfdblé Bi dd2ttd &%d’l‘lqﬁ@a%hfqrbﬁblimﬂ 4Ad
sel ectively enabled by nine address |ines 88, each data 1ine groupi ng may

i ncl ude ndPe, enly eeenatibed nezzle crauit $hatds in thergrasp ¥-t bedbudhtbet of nozzle

circuits result i.n_the. f. It onal d | i ne ile

reduci ng %'ﬁn%b&e %)'Pnélo\gylt%%éfgrj'gﬁﬁftg,6ea§'%8%?%qbéﬁ%§|&1érlg}{alﬁg? \M‘g may

resul t i nshéwn s thanidd puLdle aftoniepairs 40es aB8.40M gvra nbkxle¢reugadidR device
may include nultiple groups 74 each coupled to its own fire and sel ect
lines. [0038] To cause a particular pair of nozzle circuits 40 to eject
fluid, 7A2 and 7B2 for exanple, the follow ng steps are taken. Precharge
line 80 is activated followed by the activation of data line 84 and the
triad of address lines 88 | abel ed A2/ A8/ A9. Select line 78 is activated and
a fire signal is communicated via fire line 76. Activation of the triad of

o o AT AT A v o s VASN N A D AN NA A ANIETSNANVT ] 1 1SSl ASOSN=onerses A A



each coupled to only one of the nozzle circuits 40 of that pair. The pair
of address lines fromthe triad that are each coupled to only one nozzle
circuit Moabiewepmr or pairs of nozzle circuits are noPCTaispéosmsiseget her
to any one nozzle circuit 40. In the &xanple of Fig. 7, address line triad
Al/ A2/ A3 is coupled to nozzle circuit pairs 1A111 B1, 1A211 B2, and 1A311
B3. Fromthat triad Al/ A2/ A3, address line pair A2/ A3 are each coupled to
only one nozzle circuit 40 or each of pairs 1A111 Bl1l, 1A211 B2.

nozsl o o P GERERTe bRE B RLbu oy o8 oG 0 e Znb REELE BRI RF R A5 o
enabl e nomdl &iesi ngAzld cip@litss1 A-Aldnd 881. 1IM@dAe Bitcuiapdir 431 lin83des modzleWO

2010/ 068192PCT/ US2008/ 085883 12 al so enabl e that hypot hetical ngzzle
circuit. PhevitNel andiPPs] sNrgrlgciickii®airA0-ddnelbglssinogelediovd 1As2 and ap/ A7,

and A8/ Ag(’I)ZB%’,OaMnﬂEI% 8.r€d.9pa.74b'é YSLLALER %lérc'iréﬂ'.t IAb QFI& 55 i nescoupl ed

to each n e clircuit pair, each palir cou Instead be cou ed to a subset
of four af2d}s Ihltheexaﬂnlplesubhlgaﬁ fin eineitsaih igoou @ d0-1i mnom%ss l i nes

ld b t dr. I
Sl I R e e RO T et
to any ot B@éud‘ﬁén’-h@ £G4 L0 %Héﬁm@t@ddup%ogtb%lﬁu@ébt% aAHIRAR liffes

Further, the address 1ines woul'd al so have to be confi gured so that
act i vat i ngetentedtfoom aaiﬂine%mes 66}52cdm§1aet¢twaf, eaeh nozzleesircuit pairt4 Qi r

enabl es onl I nozzl rcui t 0 . Fig. hS di agram
illustrat Pﬁé 4?2% '@&mlé% ra§0eou§ Sl'ftecﬁ %TL'?HQ%A%@ZP(SN§8?}C8?¥ group 74 of
Fig. 7. Aldzerscigeng=t4u-19 doeer@sterﬁdﬁre3§ At triad 66Y6B/WAVRIL hezAast i vat e,
at a given point intinme, a particular pair or triad_of address |ines 88.

Addr ess gékewibpaiF 496!’ S%p@kélﬂ'?dttﬂ@dﬁéﬁﬁﬁ ling taipd B/ F0/82. thedwodfiaga@ress | i nes
a8 accordhﬁ% & ﬁ'tr%"[%a%h%f'fﬂﬂgeggt MR bﬂ@lérddl'ééeqfn%)dhcﬂ%ngwea r*\%x(ﬁﬁg Le of

Fig. 9, |npu i I ne 96.

Timing |i ﬁaﬁhéﬁn@feetheab@dir%dsaae'ﬁbt EBupIIeaQébheEajzzld cirguitgpdir m@-196nds
configured to receive and communicate a timng signal to address generator

90. The t FRi'ndS SPepIgR 40 OoHMIAFZRCERUILS 1 themthy mqmcwmﬂlpﬁeo ress
generator opf; V%M?Jg%d FPIAHISLxBRIE Bfredd it B8RSt upleRERo2AEN N9 S 1 gnal
Ive pu n

provi di ng one e In the serie ses. exanpl'e, a pul se
comuni catieclit/pair 40’ ragpdl isreupled taﬂnjtledoazle'hlrcuﬁs bbbiamW@eH by ikewisé se

i t 94 | abel ed T2 h foll db |
o CapdtrassdneiTd BdhaticRdried thigerEciavitpeir dEand & eiHEIEoaY o hul oo

in Comm”héﬁilé‘élrﬁu@s I paipgol4 ”%o%eé@l'?ﬁals%h andl70 aVé‘b&u‘bleé té Bb{h%\ﬁl% by a
pul se comunicated via timng line 94 | abel’ed as T5. After the pul se

comuni ca#@d and 40-i gt arerpnlpgolibed te anaNorzle cirpsitde cach pae’pﬂéhﬂ samkgi nni ng

i ne 061 40 od RReSt R &0 e Holpld plieale Gustib R 05 Frmfl st "

comuni cafRmioH id thialth REFfdrbReBiadbf ddareky linddBE 33 igenasiad @ e8@h aftivates a
sel ected address line pair or triad in response to the control signal

recei ved PPaZleSHEYIBOrOURSAGR. anthdOphrti cul ar action WO

2010 0651 RET/ \SpORBOASEH3chial AR BY: FHEK BB BRISEAH A5, A depgagis upon

whet her o one or nore ses e con rol COInCI h one
or nore t7oiimgvidubkbesnatbieg noiﬁlemmmtslem aandXIa(!nfﬁlse thtat netzl@tiragitsal 4+ aph
depicting a series of five timn nals 94-102 each including a pul se at

a di f f er eht@nsol A2 mﬁyﬁed@e@'ﬁ&ﬂ% £Y rTRYSHENSP3IAdINS. 6411ﬁl?§tlvaﬁeﬁw Ag
G £ er ont TSongrS) LIRS R TG ERBN RSP Lo et 108, IR h o ot or
90. Each seignalonh fisd makoT mﬂlsmef'srir@emimuﬁtdlﬁ i2vte egmdtsﬂels:l edohetéemwleno coi nci de
with a Ioulnggzlgfmr‘g:lu|[?sa|rnteacctfwI gfrgrtohgs % Faﬁé"i are enabled simultaneously, a

fire signal can be sent to only one of groups 40-1 and 40-2 so that only one of

the two enabled nozzle circuits is caused to eject fluid.

[0029] Simultaneously activating address lines 66 and 70 but not address line

68 individually enables nozzle circuits 1B-1 and 1B-2. Thus, when data line 64



[0044] In the exanple of Fig. 10, signals 94-118 span tinme periods A-E.
Timng signal 94 includes a pulse in tinme period A Timng signal 96

i ncl udes wopoi@®sion tinme period B. Timng signal 98 i nclPalias2@s/083s8e i n
time period C. Timng signal 100 incl8des a pulse in tinme period D, and
timng signal 102 includes a pulse in tinme period E. [0045] Wen ejecting
ink to forma desired i mage on a sheet of paper or other nmedia, a fluid

ej ecting device such as an ink cartrldge may be aned back and forth al ong

on a f|rs 2] -' second
axi s orthg'g%er%g/%t%aog a?f?r% Sﬁé}? {gadqrglwﬁ Qé@%ﬁrﬂg@ﬁ# Si gﬁaéjg&qkfﬁd 110 t hat
i ncl ude alxeldse, ianfirel gigndl@ni fire [iAecB” vauden dritg t:hcﬁuhﬂ!BmJtcSejebnﬂdildem si gnal
94 are utilized when the fluid ejecting device is moved in one direction

al ong t he®¥¢n ¥theaozzlecgruitg|in ﬁ@h&fgr%{p@-ﬁ(}é aedO-dATRANADIRYG ude a pul se

during ti I t din

t he oppos??%lmgdregg§@b%fg? E@%%ﬁé}‘mﬁ ¢f |dr§?'9§fe§&ﬁqr§gﬁ%]%cﬁﬁ?éﬂ %P%?‘gnm 104
i ncl udes hatoaty ome pethedoo ematBed aodzl@cmr‘catts cocausedeowjedt fiuide pul ses of
timng si |s 94, 96, and 10Q. The | se.in, period i ndi cates the forward
i oot onlBURL imulleneRldy sebiatiiEeditent s RBE AL Goner at or 1o

“poi nt” tan%ri%n%%glly%rfﬁb?esoﬁoleé‘@?ﬁéu|P§é|Fs 26-1"9Ag |- rolst Svhehather m
"point' is used to indicate that the address generator 90 is placed in a
state to bnmebHds entivaied.za érecsigoal arsfifenlinend’ qaaises eBoh figiagesircnit @xpaianat i on,
one nozzl CIrCUIt n. a ven_pair. can be referred to as nozzl circuit

A Cuni o RS E Hiset B BB B BighBLonBie i i Featpsiaciie ont £ o

si gnal 104ireat56 asldieesfuiaeBy, aven wibr foa4é bVé\ﬁl?pélP@4@dld BRE%0-2NAS
coupled to nozzle circuit A of that next pair.

2010/ 068192¢TPf g2EssiB 8509403 W@@ﬂ?]’@@'rﬁ"ﬁb‘lta@@w afie sigealeassba pul se

d
A i cat SR olie BhCaTesin e F 2 e b e e g ARG "
coi nci de wotdletcireuippbiess oéustecmor@e@tlfml s 98 and 102 respectively. The

pul ses in tinme slots C and E cause address denerat or 90 to point to and
enabl e noBA3d] ciATOpiedpnerzie pairgehdr 1 ¢ 4812 768 £nabled iy pddressdngo so,

address genef ¢d of %ﬂdafi ' Sﬁ\’ilﬂ%n&fggs gég{tﬁéﬁné baﬁt%s%‘?lﬂeh%% iRy ¥H @kt Rat ticul ar

nozzle circuit. ntrol sl gha es pulses 1ntine periods A-E
Agai n, t hadgrgsseiniery Qpiedividlallyiemadibtest mezzdeiréorsvizh-d ahd 2&t2 smihalimezpiel ses in

e pe R i S RE A e b e $B8cS d THe AEER E r «

circuits é\ctwﬂe@ &flréQ§n§I%f|M!He% dagéééﬂnﬁ%rcﬁeu&QAth@gjfebVﬁ&.ung the
triad of address lines coupled to the pair When address generat or

90 is firkikewise,iadlirezignalion firedinertt’ caobes fltl@g alrathAe’Z to ejeat fuidr circuits.

b oo SR TR avatAS Bparess FRSAT a8 92807 o AGRARS IR RS P PO 1L 1P,

t he exampireiiadudiiydenabled Retzl@@Félies 2BrCHhd 2BO2I Thhe, wegR H@tacmrre:m is 40
| abel ed 1A in each data |ine_grouping A subsequent cont r ol gnal 110 woul d

cause addﬁ@%\éat@@r%f”fﬁ gnalon tredinent6’icauand fidRalsireuingBz1 & @jept; Wigd. A of the

next pair f ozzl e
circuits %(el a%él e@)é%aﬁ og]af(':rE I taat4a% lcltaggés ﬂgﬁ%(ﬁcg& Q$L§ I'n ]ﬂﬁ gg’arrpl e of
Fig. 7, staghiwhgnmdzzlecorduitslin eaghalf gﬁ(ﬁlﬂps‘m H w4 (2 aremtbiecg contr ol
signal 110 fifteen tines, sequentially enables nozzle circuit A of each of
the sixt eBRyENEOUBNY, Adire sig i%ﬁhpﬁsselnhtcéﬁ'&'bf Qe 9rPHes éptﬂuﬁ"‘%d [9829]
Starting WdknfPold Bt il ARy FBYABTIRUR RocaRRRpY G i POI Nt o and
enabl e nozz rcult of the first pair of nozzle circuits. t he

exanpl e of0(B2y. Simuitaaeously zctvatingcaddressiine tried 68220, TZw ts 40 | abel ed

1B i n each. d a line in A suhseque gontr Si aI ul d cause
addr ess gshuntanpuay St feae ckidt Bats Ab- haps -2l k. wigh 8 et
pair. In hr'i‘@6%§§8ﬂnﬁbt@d‘i afige s@nal‘cﬁ}%lréqlﬂ?ezh@ c%u%@g'efacH@th di}%uﬁ"ﬂi b
circuits 40 labeled 2B in each data |ine gr oupi ng. in the anpl e of

Fig. 7, sé@rlitagjedtlbicdikewisesadinasignason dire m@é6b9amm¢m@omt rol
26%?:}681&%@%26%@%@&%@3(:%%% e?il\/llp(er?ﬂggzllg%ircmppairs 40-1" and 40-2” in

each of groups 40-1 and 40-2 are enabled simultaneously, a fire signal can be



nozzle circuit B of each of the sixteen pairs of nozzle circuits in each
data |line grouping. [0050] Starting with control signal 108 causes address
gener at orwoaopdicsto2t o and enabl e nozzle circuits A and BCoOfUSRIDS/08I8BBt pai r
of nozzle circuits. In the exanple of 9Fig. 7, those nozzle circuits would
be nozzle circuits 40 | abeled 1A and 1B in each data |ine grouping. A
subsequent control signal 110 woul d cause address generator 90 to point to
and enabl e nozzle circuits A and B of the next pair. In the exanple of Fig.
7, those | i i I chreuits 40 I d 2B in
each dat agﬁgﬁtﬁt‘geognﬁ%éﬁ%rg%@r%g{b-?ﬁar{&ﬁ%@-é%&fgpg%l& CIJ—:IAég(.)iJ tg??‘é’f’ gar I Ilegdqvm th
control shgpak ciogit balrs weslided toagjeettfiuid control signal 110 fifteen tines,
sequentially enables nozzle circuits A and B of each of the sixteen pairs

of nozzl el®3Btuilpdhe gxemple ablia- bi aRCHPBLAE SHCUf WHBT 2 BHeNMAZZIA gioaP 112
el ud | . . DN L bt _ Pl

i gnal 5 980ana 4 40 FEHL B SrebRoliqlhy B A U PP B cver se-
di r ecti onaddtesspines &6-72 Furtbeharesbdh awodzIp crouds irad djivesssngezie pairdh0-t o

int t , ' it A of 1ext ir of ' its. T
o 50, addr 492 JRhE: ot T 2Semn b ianaeled o ol e phrRUT A PLad 8 nat
parti cul aind0egl7e Glbweydr, Wi cath eidipalo-d khd AEbud eiceRtiring dm ti e

periods Cand E. As with control signal 112, the lack of a pulse in period
A i ndi cat eddress lines &6sE2 ii nesponsible fohenphlingzga¢mnozaie cigeuit pdis. @ atierE
coincide wwth the.pulses of timng signals 98 and 102 respectjvely. The

Ul ses. 1 nwer euf & Recyloehcg € Brdist el ozt Rl B RORblaP 4 o and
enabl e noggalgaeatiag of bd&relk linds. Mwttrinas ar@linie@ezh ehativieidspectl® &l so,
address generator 90 activates the address lines coupled to that particul ar
nozzl e ci MQPeIrs cbAeFAe cirditawithinghprgrpuridsediiad &y gnablingwne«fitdese B- E.
Again, th i.Q Rerd hndi £at - . dj jon. The
ui ses i noprEckes el REies. Oy 7 I iR B YRR b i <

96- 102 r epqosd] i Meloneantplerasstatioddr isSpoeaent @t asudé that thelaotivatonaefd enabl e

nozzle circuits A and B of the next Pair of nozzle circuits by activating
the triad2By SrtB3d of pdsessdlissEOLpIachio g P MOpRBEYS AhBRZABdIEYsS
gener at or 4aQ dtés Eh&%o&é‘hbkﬂb'&r‘éﬁns Iﬁth%?ﬁ?i{g)??aﬂe'a% r&Pot%ePé?Z?hﬁs,CthéCU' t or
circuits. I'n suc case, control signal auses address generator 90 to
poi nt to &radisesoaineetatomzd achcpaical nozkletirduitssdrepaiiquein thagaotinatio argO

2010/ 068192PCT/ US2008/ 085883, 16 | i its i ! order. In th
exanpl e oPn%$J<}§ﬁ|?W§§eHS £P8fﬁﬁgﬁﬁwﬁl&B%ﬁﬂb%éa%%%ﬁWéﬁ%ﬁﬁéﬁI@é'§B IaBeIeg

16A in eaghygdlatia Asl AReHyRbd Swo address INES bre BRlpIed 16 e8BRho2Ai8 deyltd cause
address generator 90 to'point to and enable nozzle circuit A of the next

pair in rEoeesgeh opzge pairdQ-he 4xbnp0e’ cdind~0-2" pnetdasiresmolng ef @igivemi t woul d

be nozzle,circuit I | ed_15A i t i.n oupj in the
Beanpi o ofd § tobBiel{lo @i Bge bl BEAy Raldp A8 <Xt Bl @frest Migeat i ng
control sfrgRpihal kfad that aRNe&EHTBSUPIEE WBAN GHe ¥f thRatZ2H citduits®)fefige or der,
nozzle circuit A of each of the sixteen pairs of nozzle circuits in each
dat a | i nePgirodpempir ploakipsstings frag thettiad dratrase esichwauPet4oly e8eaddr ess
ener at or int. e e ..l reuj L it Of
nozsl o o PearBRBhit Eo TR SR sror HAZSORS bie Ritoubli bLEHeriBidhy?)
circuit weingte hezzt@zirtait.cin tbei xandile loflbe]. &) atidRgsrineateind G&/@8/FOriee gr oupi ng.
A subsequent control signal 118 woul d cause address generator 90 to point
to and en8BYRIEAR PPEZIgiGey(tag 431t Heropeiat §iag. address, /éiesaipPE0 aen t he
exanple o i t VOFE LG o ol ' ' abel ed
1SBnPn ea%ﬁagg?%&F9%§%®LOUp|hgzﬂéﬁﬁgy&Pﬁegﬁgoggaggfﬁkﬁpsk%gﬂkﬁésiﬁﬁéting
wi t h cont peir 68f thate ddt4cduplddiogetier to epgatinglg noanlerarcugi g eyl d8rd,i f t een
times, sequentially enaple ' rse order ozzle circuit, B gf each of
Lhe s xt eBfNFIBdbrSToUYs Fiad PRGN Bierii nozdd oeiit Pt 4k e oosay
Starting Wsbierfa®nd frt h%gggﬁgic%@ﬁgwhgi%i@qgfse@ e8NS RIPEsS fhdBB gt 0 and

enabl e nozzle circuits 0 first pair of nozzle circuits in
reverse or@énay each he couplesl to athemnegzle cireuitss Address énei7Oc howevenis d be

nozzl e ci [quj 4 I 6A an 6B i n. each ta li groupi ng. A
subsequenpgﬁ%)cﬁﬁqj%é)ti?gﬁgggil%ﬁ?ﬁ\%ﬁma]tca%?‘ggssa%ggzs g%%&égg?'or 90 to point to
and enabl e nozzle circuits A and B of the next pair in reverse order. In

t he exanple of Fig. 7, those nozzle circuits would be nozzle circuits 40

| abel ed 15A and 15B in each data |ine grouping. Thus, in the Exanple of
Fig. 7, starting wwth control signal 116 foll owed by repeating control
signal 118 fifteen tines, sequentially enables, in reverse order, nozzle
circuits A and B of each of the sixteen pairs of nozzle circuits in each
data line grouping. WD 2010/068192PCT/ US2008/ 085883 17



[ 0055] Thus, by selectively supplying control signals 104-118, address
generator can be caused to individually and sinultaneously enable nozzle
circuits wo?2eslest9ed nozzle circuit pairs. [0056] OperarCcoms20089838811 and

12 are exenplary flow diagrans illust¥ating steps taken to inplenent
vari ous nethod inplenentations. Fig. 11 illustrates steps taken construct a
fluid ejecting device while Fig. 12 illustrates steps taken to utilize that

fluid ejecting device. Starting with Fig. 11, each palr of a plurality of

ozl os. (L85 T M8 BRY 5 HUSKanel o Br sk BRI doy Bledoedlithodale o' hack

to Figs. tireuitlp@r, eachl paidcajledistead de\doupletOtohfaur agdresslhueal Howenfernozzl es
22 is shown. Fig. 2 shows each of a pair of firing elements 28 position
with a paﬁ"dbﬁn HpAneaNtaben wieylduse tVIﬂP @dQ't'PPﬁh%qctr&?%Qn?%éﬂOtéQ@Wnﬁ| ring

el ement Zl?’oPEXEr‘cr}gte %okfle&?rrcbltgﬁA% BﬁaZﬂ o Gl fcHbd Fé@pleﬁ't@ adﬁréﬁ%ﬁest hat a
fluid ejection vi'ce can include ura pairs of nozzle circuits .

[ 0057] Cofi6iamdi 68y Mbitiefirguitd 1B- ”aapl1tIB alaoutd loé cadﬂedﬂe alddress |ares Ttﬁ OVI ded

122). A diff f th | pdress | i ded
[ ctep 1930172" dtearegtoza o eAG Bl cdfia i eOfeSa i asRe” Step 120

I's perforggrd oh@ dffiRé abiBftioRaraddre¥sInss DRBEZIBI cirkUAS ©BS1 bhaSB-2QRIeLe t 0 One
or nore of the pairs of nozzle circuits, sinmultaneous activation of the

addr ess | coegledfto phdressuinecdd gndrthe attewéttye adcitivea) ageeesnlvres.e circuit in

th i . d.to,that bset f th
ot her noz 1088 (e rt UUBHAIGRA BIdiLTF of RS bt 40 olbBETo B8 ngPe e
above, a géenlisa/p8eindpiechardge firid 80. Mozzlecimuitrgtbup V406 segedgRied tges or
it may include a ?roup of four of the plurality of address lines. Figs. 5

6, and 7 Hneadaia fre srURIGSERrEESRINARIDIA datadings 2 84pan®§baddr ess | i nes
h 5-7,
fire 11 nelSERBIEY, Fecblata 1h8 it #'n TS ledPe B ibfule 25 he' °

plurali tYSRfeG’FD[Z@f£n@ZZIGUIrCL$ItS For Eben pa&aﬁtmoaalercum‘uutemheSgupeusldtata)ned Wi th
a pair of nozzle circuits may be arranged such that when the nozzle
circuits bie gruPing Eenakied Bl uaue tigokaddresaaes 8By Ferasreare.f | ui d

el ect od vedoh Ral-1B bR loNpiih 8%uda 1N8YPRISAG O chAcktia BirRate i ges 0

forma single drop o une greater ner at
wer e ej ecaddressdimes@8y one of the nozzle circuits. V\D

2010/ 0681 / 08/ 085 8 0 9] . I ne ex each subset

i eos i TS SNBIR G 22 o o sl BTe fh B Me rab R trana 7 be
triad thaboulﬂ%étgéé aﬁyfn‘urr’r%erRﬁ'dat@ﬂﬁe r&ﬁﬁrﬁ’g‘@ Réﬁltloﬁél @éigﬂlﬁé%;rbuﬂ%s One of
those address lines IS shared between the two pairs dress linés. In

such a f awoutshresulén faddrtrpnpbdatadmeaddﬁee@iwouteses:mltmrtewet Hetaslesnd pair of

pai 1 act DB N e B staSRRE > 28 o s o AL e S GBH S i & Bai ¢ o

address | kixgsen palry/o C}} SvERBRE Tirthits 56 ¢RIV Zrabidd By hinetdddreed pair .
Activating the first and second pairs of address |lines sinmultaneously

enabl es t Heeq Bgﬁawtgé@@rgfc’ﬁ@@g”@a%iwq R106% Of fﬁi’l"erﬁmzrﬂe circuisstther
exanpl e, rtb‘?eaﬁH@?ﬁ% ndh tehé’?bb'?ffe %JrQU|9suﬁta9fre£t9Wn t?\ 2 prd'Hflt%r{ y of

address |lines su WO pairs are’uni Pr ot HeTe Wor one pair
enabl es ttaddrfessﬂhee&ahlelle:redmurtg medttanlsaoafrrd)zatm@t@stst hecaacberaiaemqnzl e
circuit. Activating both pairs enpables both nozzle circuits. anpl es of

such can b¥-SeBHRY rﬁsﬁlt@%th%US%OfWr?dd[%ﬁ%'ﬂ]eslffﬁ aﬁcﬁ'Y@Tf|‘éQ£iﬁﬁ ©N a data
i ne ma t 0, e data
I i nes s%o%\”?ﬁl@éfﬁ*c}@e rﬂglt@é@@dlp%??é %?(dzgprr%(fdeﬁe %ﬁ%?@eﬁ?%ﬁ?ﬁe&é@f t he

pluralitylinds. address lines is coupled to each pair of nozzle circuits. In

th i mul t t t f

bbser o oeLn ot RN P RS 0 Bt oot v e
of nozzl e785 fd?léxfaﬁuﬁé’lt%qglldvﬂnb &@épssét@t%keﬁnqﬁbr@&@g@ﬂmé% @ta'&ﬂt/at@aZﬂ e
circuits. Exanples of such can"be seen in Figs 0061] Furt her

el abor at i fcglomdtmeth@eaotwatlom plidatedinedd4 angite trﬁaﬁ ofsad:ﬁbeasz en83i ncl ude

coupling e it f, ad SS fir f the
nozzl e ci %@3?%02&2%%}3‘91 rsgegéj{tjl' Sc?él 'g gug egoargcléﬁ?%ﬁlgﬁaﬁs ri] ﬁgg ss line
sel ected {roiretine 76.r AttiviativAdfitise eRiddiestidrosShtds AR/ RICsihtMiaheolisllyhe
first nozzle circuit pair. A second address line selected fromthe first
triad is coupled to a first but not a second nozzle circuit of the first
nozzle circuit pair. Athird address line selected fromthe first triad is
coupled to the second but not the first nozzle circuit of the first nozzle
circuit pair. Fig. 5 provides an exanple. [0062] Step 124 of Fig. 11 can
also |nclude coupllng flrst and second subsets of the plurallty of address

o Y o



19 coupl ed such that a first of the four address lines is coupled to each
nozzle circuit of the first nozzle circuit pair. A second of four address
lines i s wouploadstse a first but not a second nozzl e cir ®@aiTtuSeosioksss i r st
nozzle circuit pair and to a first bukl not a second nozzle circuit of the
second nozzle circuit pair. Athird of the four address lines is coupled to
the second but not the first nozzle circuit of the first nozzle circuit
pair and to the second but not the first nozzle CIrCUIt of t he second

nozzl e ci S ed to each
nozzl e CI ﬁ%@%s@@étﬂgegg%gfdgm%tif L&% gﬁ% 7%# d&#?%?OVIde
various ekamgves,.bddal68lonhheatadineit Islddﬂmare%it,ﬂde fme ﬁggal ohly cansed e i ncl ude
coupling an_address generator to the dress lines. The

addr ess gBAECANBEZIELTEY(S FElrkried JA@/e?p Bectpﬁt@ttﬁuéﬁzt |f\¢§f%|"e%§3 WBSUIO of t he
bl ural 1 1Y aBh AU 38R the RS BRE! whilideAUPLELd el B nd D, PRES 4 L he
pIurallty nozz e circul accor |ng to a contro n exanpl e of
such an athtetsbagAe78: to ejest ﬁhldvatEmsbrdes:anltimsialmfomdateﬂmeé}&md theFi gs.
8-10. [0064] Fig. 12 I t aken 1 til fluid
o) ecti on_aboEBOzap G ADIEbSEd B8 T B £urERSmioTe AL %9'9@%8‘1126) .
Each prov|igedapdbeled aQWQc/AQ YaRd nbPAS) ﬁf‘oﬁv@ciuéﬂl)ﬂer\/db?eéngﬁlé %fréu ﬁs PA

nozzles. Figures 1, 2 6 provi de ah exanple. Referring back ng 1
and 2, a Activating @tﬁreesnllnlewawéab_ejedaelAc@As (phamat ABY insfividal i e:cablezm S
shomn. Fig. % shomz ZﬁCh of a pair of firing elenents 28 position with a
pair of n 9258 S1M59 ARy3-22D. Fig 4 illustrates that each firing el enent 28
of Fig. 2[oosoparthudf addnesaines@g arel doupled fo @ach/dstaaie droaping sucki d

ej ection deV|ce can include plural pairs of nozzle circuits 40. [0065]
Cont i nui nthakiet differegt pair of the add@éﬁé@?é@%ﬁﬁrus@ﬂ tpre@a;blqjeecph b@ZZ'eof nozzl e
circuits, i sel ected
pair are §¢ eE%@Uﬁrﬁﬁg?lﬁw@é accor%I 88§&%%3p%§kg rga?gheb Jocontro

signal or rrmlmjtelneztletmurtgal), aBﬁlgBﬁénCmalrt dleaddressined 88 ecowsied &b nei gnal  or
signals, a first but not the second nozzle circuit of that pair may be

enabl ed, e derbARe PEEZIFSHrCHR & O inasdatading Frorpingyilh ope | mS'&‘iaF'OPrétny
enabl ed, tth t iga may be
nabl od. By gRR%Ert R hbRInARCARERRHOT BE S gfiehitiag B Bhojcispes s, ™Y,
nozzl e ci coupled taodeoymerepmaici ofnazale cicduitsidfhadts afes oslgltease nezzle enabl i ng

th i | ts that tent
2070/ 0651 65mee ALETHE BaES55o5 ABGKETTEr IPEB STELS Aha TSNS TRfst nozzl o
to for”‘athﬂ&ﬁ@éhﬁeﬁbhEbw%ﬁh%%ﬂe%ﬂyhﬁ§?ﬁ9§ﬁmh@|ﬁthéﬂé%n§bﬁﬂfbny6nbhe first

nozzle circuit is enab idis ejected fromthe second
nozzl e totrra@tmllaermbdﬁ)oow the @okzilestiroui Inaireori pairsdopdnisie that triae i coupled.gnal i f

st and StsRey st dubafufrEat ary bl Rt s BrabEahoker ol umo

greater thaeh hb@zléldaﬁi oM@'dd@EeSsﬂlrfeew@flé@l\Ieh friag i§ bb@pl@dgﬁﬁoth hotxie first
and second nozzle circuits are enabled (step 134 | es of steps

130- 134 afkcyits 4Q0f ek gaiiileaving anait of dre%hrm mtpeggrﬁp thRbasy at i ng on
the meth f t
B L L e

may al so addﬂetsdelneelfmm theatrtadethabénereacmmlmw t@ohly drigencitzbd eiscuif 40 ecei ved
contr ol gnals one, the other, or both nozzle circuits of a second

sel ected B a,pagfortqeérsmfur\ogzlepcd;qugs(@fr e ReL sp\¢Pled teqpther tordny aRe RB&ZIEhen woul d
al so incl c t 3 third of
the plur aF?@?}rjﬁgzw g%?%ﬁ?%lr%%ﬁﬁe? a‘ad?eéé | rf‘er{i'![a@cﬁ/é%&?‘ sdﬁ]@?ﬂ gbst nozzl e
circuit ohortle ceembpdlrsélﬁe/cltEhm;ﬁﬁﬂ Bz,lmdeth/&{fjﬂ Bel. Fﬁbm|tkﬂat\/madd\1bb2/é!}330t ed from

f th | f th | t f to f the f t
ol ue. 1'r S0REE 485 et ADAYSrel sk oS oSk e et S AR ALt 88 erab e
Fluid frogg bé‘l?’s tIN/FIQ1, /4 I@}”F@rth‘é’rﬁi’dr@sa&@r@sg IiRe p%'lrrWiﬁA@né?@Lfﬁit!éogbl%@t ed to

formdrop of a second volune greater than the first volune if the first and
second notagdesheri tocnytenenozaie ckedibAd. ifethewanepe@twaaneaﬁdrﬁmlmetﬂagl y

Cirourts PIRAbE SRR o PR aali 18y hi D R i By B PR U7 e

of address lines. In such a case selectively enabling the sel ected pair of
nozzle circuits in step 128 includes activating a first and a second but
not a third address line of the triad of address lines coupled to the

sel ected pair of nozzle circuits to individually enable the first nozzle
circuit. To individually enable the second circuit, the first and the third
but not the second address line of the triad of address lines coupled to
the selected palr of nozzle circuits are actlvated The flrst the second

o Y M o o o Y



21 [0069] El aborating further on the nethod illustrated in Fig. 12, the
control signal of step 128 may be one of a series of control signals

i ncl udi ngwa 2biwes19eontrol signal having a first state amrdTaSswsssssaENt
second control signal having a secondi2state. The fire signal of steps
130- 132 may be one of a series of fire signals including a first fire
signal associated with the first control signal and a subsequent second
fire signal associated with the second control signal. In this exanple,

sel ective e | [ j - ' the.fi e circuit
of the SeHeé&ég%%FI)%ﬂ?atQgpaf#%?lcélﬁrﬁoiggbgéﬁ t?\022 gé@??acnlﬂ'ﬂfs%b&?%etﬂfsééﬁtct ed pair
i n responaddtesstihe dairssA4/BGNABA7 sirghad/Aend subsequent |y si mul t aneously
enabling the first and second nozzle circuits of the selected pair in

response {¥40he Wi Ko olvstrtesiaghar of addpssilingseoupigslioeadhertzzif ol ve
and subseqrauifps achill bt 844 Be oUPRRPRIE Sl Fol ddhrens e 0N
si mul t anetrusligh am implepwerdatidroatititosa canltiie$s lirresswgulal be Fequiredrsoothat t he

first and second (ﬁont rol signal,s may be received via a con roh | i ne such
that 11 r sl PeRTess fas CPHeIPd RSy ané aecdkFied! b GYFSEEaliee  he second
control. sh@ing BrES PasoANduERd Bhctiorl LRRLIN AeEELidiaer e {11!

series of “pul ses. 070] CONCLUSI The environnments Figs. 1-2 an A- 3D
ar e exenpbateylinengioupingeoftgroup 7dhi fkalrtharbibei address biies weulsk @lsemiaveio et i on

may be i nmpl enent ed, | enent at,i o however. is no pmted tq thes

envi roneHPaTOUrRE SitagT arivagnd g bur AR e sl Blet i D fr e cieat

functi onaphirenabR@ cHg iHdtinezzef cititipalits enbodi ments. Al t hough the flow

di agrans of Figs. 11-12 show specific orders of execution, the orders of
execut i on[0A1] diffiged is @ Hlackiagram dnsirating preiesa generatex 8hsoepledHe or der of
execut i onyof \ L1 I ePERUN PESEFIRY, DadELaaBhEdd ItdotEad s LhE Y der
shown. Al SO, TWO Of "hhofe bl ocks shown 1T n Su€Ecessi on may be execlte

concur r entbifigureditd beiate] @ a giveapoistriagimelld patichlav pairaritges ofir e wi t hi n

the scope of the present invention. IIOO?lI] The present invention has been
shown and28d€seilinea 8 tA¢epe BERBE Q1090 RRICEISY B§RARECERRPI 8F {fias®odi nent s.

It is to ; - 10 - ; iobs enmbodi nent s
iy b wadlieee e McboddIRE sidrd s Qe vie iR ifglsFobb ife PT0OC Mo
that i s dekamete ofFigh®, ihput lnvésn@R olchidesfive MBINOI@s0BBAOA BCHiraISR@083.085883

22 CLAI M5_Wat s ainmed is: 1 fluid ejection device, conprising: 2a
pl ural i tyTB?'n_Qd@reés%JsA' qrgﬁ@gglegésfl[ﬁg%“ ne for comunicating a fire signal;
and 4a pl pyeal t BéEét‘fhst’i‘rﬁﬁ‘@ Ihec4 igdrtigeretPlefbcefe &R Ebmthdridile @hminge

plurality of addres
signal to address generator 90. The timing signals communicated via timing

lines 94 provide address generator 90 with a repeating series of five pulses with
each timing signal providing one pulse in the series of five pulses. In one
example, a pulse communicated via timing line 94 labeled as T1 is followed by a
pulse communicated via timing line 94 labeled as T2, which is followed by a
pulse communicated via timing line 94 labeled as T3, which is followed by a
pulse in communicated via timing line 94 labeled as T4, which is followed by a
pulse communicated via timing line 94 labeled as T5. After the pulse
communicated via timing line 94 labeled as T5, the series repeats beginning
with a pulse being communicated via timing line 94 labeled as T1. Control line
96 is used to communicate control pulses coincident with pulses communicated
via timing lines 94.

[0043] Address generator 90 activates a selected address line pair or triad in
response to the control signal received via control line 96. The particular action



5l i nes, each nozzle circuit configured, when enabled, to eject fluid via a
different one 6of a plurality of nozzles in response to the fire signal;
7wher ei n wWoxo@es19%f the plurality of address lines is ®oulSeasissseach pair
of the 8plurality of nozzle circuits Bo that, for each given subset of
address lines coupled to 9one or nore of the pairs of the plurality of
nozzle circuits, sinmultaneous activation of 10every address |ine of that
subset simultaneously enabl es each nozzle circuit in the 1lpair or pairs of

121 reut 1 R B ARURSF GehBirkarSo BobRtoE MhaRiRpE R drtor Bt 9ET: Ton devi ce
of O ai m pulsebért dercaded sifndl boinglde with byie @r nZovezirhieg pnseRoBigt 1oned wi t h

respect to one another such that: 3when a first and a second nozzle circuit
of any gi PEIVIGRS an skample HUslraling § 9mrhdericling aisesigsaf fixe dmingnsgignaieous! y

enabl ed, ghui @A&Pih‘é%td\ﬁf% &)W%eoét.éaﬁepédﬁg)?iﬁttiﬂ tiHie PAAZRL B drtirhiRgPonse to

the fire signal mnerge ma single of a ti1rst volune;
signals. Thus, timing signals 94-102 provide a series of five pulses. Fig. 10

also depicts eight different control signals 104-118 that may be supplied to
address generator 90. Each control signal includes zero to five pulses each
timed to coincide with a pulse of a particular timing signal 92-102.

[0044] In the example of Fig. 10, signals 94-118 span time periods A-E.
Timing signal 94 includes a pulse in time period A. Timing signal 96 includes a
pulse in time period B. Timing signal 98 includes a pulse in time period C.
Timing signal 100 includes a pulse in time period D, and timing signal 102
includes a pulse in time period E.

[0045] When ejecting ink to form a desired image on a sheet of paper or other
media, a fluid ejecting device such as an ink cartridge may be moved back and
forth along on a first axis across the media while the media is moved along a
second axis orthogonal to the first. In one example, control signals 104-110 that
include a pulse in time period A coinciding with the pulse in timing signal 94 are
utilized when the fluid ejecting device is moved in one direction along the first
axis. Control signals 112-118 that do not include a pulse during time period A
are used when the fluid ejecting device is moved in the opposite direction along
the that first axis.

[0046] Control signal 104 includes pulses in periods A, B, and D that coincide
with the pulses of timing signals 94, 96, and 100. The pulse in period A
indicates the forward direction. The pulses in time slots B and D cause address
generator to “point” to and enable one of a next pair of nozzle circuits. The term
“point’ is used to indicate that the address generator 90 is placed in a state to
enable one nozzle circuits in that pair. For ease in explanation, one nozzle
circuit in any given pair can be referred to as nozzle circuit A, while the other
can be referred to as nozzle circuit B. Thus, control signal 104 causes address
generator 90 to activate the address lines coupled to nozzle circuit A of that next

pair.



6 and 7when either the first or the second nozzle circuit of any given pair
of the 8plurality of nozzle circuits is individually enabled, fluid ejected
via one ovothw/geBisal ity 9of nozzles in response to thePCrsS2ai808B3 f orns a
drop of a second volune that is | ess WOthan the first volune. 13.The fluid
ej ection device of daim1l, wherein for each pair of nozzle 2circuits
coupled to given subset of address lines: 3a first nozzle circuit of that
pair is coupled to a first pair of address Iines from 4t he given subset of

S e el ) 00U AoRRERTE NS UG LoRlad W R by PR o, L °

WO 2010/ OG&h RS Q§2@Dm4)85§@&|s%3n period A indicates the forward direction.
The pulses in time periods C and E coincide with the pulses of timing signals 98
and 102 respectively. The pulses in time slots C and E cause address
generator 90 to point to and enable nozzle circuit B of the next pair of nozzle
circuits. To do so, address generator 90 activates the address lines coupled to
that particular nozzle circuit. Control signal 108 includes pulses in time periods
A-E. Again, the pulse in period A indicates the forward direction. The pulses in
time periods B-E coincide with the pulses of timing signals 96-102 respectively
and cause address generator 90 to point to and enable nozzle circuits A and B
of the next pair of nozzle circuits by activating the triad of address lines coupled
to the pair.
[0048] When address generator 90 is first initialized, it does not point to a
nozzle circuit or circuits. In such a case, control signal 104 causes address
generator 90 to point to and enable nozzle circuit A of first pair of a group of
nozzle circuits. In the example of Fig. 7, that nozzle circuit would be nozzle
circuit 40 labeled 1A in each data line grouping. A subsequent control signal
110 would cause address generator 90 to point to and enable nozzle circuit A of
the next pair. In the example of Fig. 7, that nozzle circuit would be nozzle
circuits 40 labeled 2A in each data line grouping.. Thus, in the Example of Fig.
7, starting with control signal 104 followed by repeating control signal 110 fifteen
times, sequentially enables nozzle circuit A of each of the sixteen pairs of nozzle
circuits in each data line grouping.
[0049] Starting with control signal 106 causes address generator to point to
and enable nozzle circuit B of the first pair of nozzle circuits. In the example of
Fig. 7, that nozzle circuit would be nozzle circuits 40 labeled 1B in each data
line grouping. A subsequent control signal 110 would cause address generator
90 to point to and enable nozzle circuit B of the next pair. In the example of Fig.
7, that nozzle circuit would be nozzle circuits 40 labeled 2B in each data line
grouping. Thus, in the Example of Fig. 7, starting with control signal 106
followed by repeating control signal 110 fifteen times, sequentially enables



6the first pair, the first and second pairs of address |ines sharing one
address line 7fromthe given triad of address |ines; 8activating the first
pai r of asoresgeBidres but not the second pair of addres®CIUSA@S/085883

i ndividual ly enables the first nozzlelScircuit; 10activating the second pair
of address lines but not the first pair of address 11lines individually
enabl es the second nozzle circuit; and 12activating the first and second
pairs of address lines sinultaneously enables 13the first and second nozzl e

Gat o |1 ne"92a ATt BLOtGeRionfl PR dBafy of Bl Prelt W Eios iR ER, "2 °

di f f er ent gtgupasy.of the plurality 3of address lines is coupled to each pair
of the plurality of nozzle circuits so that for 4each given subset of

addr ess | [4159] ¢ G¥arti Wi Gretrarsignal 104 Galises addkess GPRATRIYY BIPOBHA 2| e
Circuits, o84 BHbbRIGGTe BFELIAA AR B br Skt BAFDRRGZ2IE Ricis. t idtheSubset

example of Fig. 7, those nozzle circuits would be nozzle circuits 40 labeled 1A
and 1B in each data line grouping. A subsequent control signal 110 would
cause address generator 90 to point to and enable nozzle circuits A and B of
the next pair. In the example of Fig. 7, those nozzle circuits would be nozzle
circuits 40 labeled 2A and 2B in each data line grouping. Thus, in the Example
of Fig. 7, starting with control signal 108 followed by repeating control signal 110
fifteen times, sequentially enables nozzle circuits A and B of each of the sixteen
pairs of nozzle circuits in each data line grouping.

[0051] Control signal 112 includes pulses in periods B and D that coincide
with the pulses of timing signals 96 and 100. The lack of a pulse in period A
indicates the reverse direction. The pulses in time slots B and D cause address
generator to point to and enable nozzle circuit A of a next pair of nozzle circuits.
To do so, address generator 90 activates the address lines coupled to that
particular nozzle circuit. Control signal 114 includes a pulse in time periods C
and E. As with control signal 112, the lack of a pulse in period A indicates the
reverse direction. The pulses in time periods C and E coincide with the pulses
of timing signals 98 and 102 respectively. The pulses in time slots C and E
cause address generator 90 to point to and enable nozzle circuit B of the next
pair of nozzle circuits. To do so, address generator 90 activates the address
lines coupled to that particular nozzle circuit. Control signal 116 includes pulses
in time periods B-E. Again, the lack of a pulse in period A indicates the reverse
direction. The pulses in time periods B-E coincide with the pulses of timing
signals 96-102 respectively and cause address generator 90 to point to and
enable nozzle circuits A and B of the next pair of nozzle circuits by activating the
triad of address lines couple to the pair.

[0052] When address generator 90 is first initialized, it does not point to a
nozzle circuit or circuits. In such a case, control signal 112 causes address

generator 90 to point to and enable nozzle circuit A of first pair of a group of



6si mul t aneously enabl es the each circuit in that one pair of nozzle
circuits coupled to 7that triad and no other nozzle circuit of the

pl uralitywof2oromwgioe circuits. 15 . The fluid ejection deviPCE/Uskoogl0osisas 1
wherein: 2the plurality of nozzle ciruits include a first pair of nozzle
circuits and a 3second pair of nozzle circuits; 4the plurality of address
lines include a first subset of address |lines and a 5second subset of
address lines, the first and second subsets conbi ned i nclude four 6address

from f our NAAPSHEONY Kt PP eBRRRE, b BRE el oftion e Ro=aP S 17

nozzl e ci would b@abz::IeQﬁrcaesqodata@lddasa ihigaghsritetihegréumingt e four address
lines is coupled to a first 10but not a second nozzle circuit of the first
nozzl e ci %Qﬁﬁtql&ﬁ‘lt contrel gng| 8 weulg pauge @ddrasssgRmiatar SPAPPAM Ui t of the

second nozzli@nghleCibzI@Riréuit A of the next pair in reverse order. In the example of
Fig. 7, that nozzle circuit would be nozzle circuits 40 labeled 15A in each data
line grouping. Thus, in the Example of Fig. 7, starting with control signal 112
followed by repeating control signal 118 fifteen times, sequentially enables, in
reverse order, nozzle circuit A of each of the sixteen pairs of nozzle circuits in
each data line grouping.
[0053] Starting with control signal 114 causes address generator to point to
and enable nozzle circuit B of the first pair of nozzle circuits in reverse order. In
the example of Fig. 7, that nozzle circuit would be nozzle circuits 40 labeled 16B
in each data line grouping. A subsequent control signal 118 would cause
address generator 90 to point to and enable nozzle circuit B of the next pair in
reverse order. In the example of Fig. 7, that nozzle circuit would be nozzle
circuits 40 labeled 15B in each data line grouping. Thus, in the Example of Fig.
7, starting with control signal 114 followed by repeating control signal 118 fifteen
times, sequentially enables, in reverse order, nozzle circuit B of each of the
sixteen pairs of nozzle circuits in each data line grouping.
[0054] Starting with control signal 116 causes address generator to point to
and enable nozzle circuits A and B of the first pair of nozzle circuits in reverse
order. In the example of Fig. 7, those nozzle circuits would be nozzle circuits 40
labeled 16A and 16B in each data line grouping. A subsequent control signal
118 would cause address generator 90 to point to and enable nozzle circuits A
and B of the next pair in reverse order. In the example of Fig. 7, those nozzle
circuits would be nozzle circuits 40 labeled 15A and 15B in each data line
grouping. Thus, in the Example of Fig. 7, starting with control signal 116
followed by repeating control signal 118 fifteen times, sequentially enables, in
reverse order, nozzle circuits A and B of each of the sixteen pairs of nozzle

circuits in each data line grouping.



12a third address line selected fromfour address lines is coupled to the
second 13but not the first nozzle circuit of the first nozzle circuit pair
and to thwo=emawsiPut not 14the first nozzle circuit of PCAISS@®sOBIBShozZ| €
circuit pair; and 15a fourth address 17ine selected fromthe four address
lines is coupled to each 16nozzle circuit of the second nozzle circuit

pair. WD 2010/ 068192PCT/ US2008/ 085883 24 16. The fluid ejection device of

G aim1l, wherein each subset of the 2plurality of address lines coupled one
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pairs of gedemter ddmies catised tegindividuedilytamel simuitahédysipenabidressld | nes, the
device S5further conprising an _address generator configured to, for each
triad of pqﬁ@ulgq |grsg|qut9d nozzle circuit pairs.

[0056] Operation: Figs. 11 and 12 are exemplary flow diagrams illustrating
steps taken to implement various method implementations. Fig. 11 illustrates
steps taken construct a fluid ejecting device while Fig. 12 illustrates steps taken
to utilize that fluid ejecting device. Starting with Fig. 11, each pair of a plurality
of nozzle circuits is positioned with a different pair of a plurality of nozzles (step
120). Figures 1, 2 and 6 provide an example. Referring back to Figs. 1 and 2, a
fluid ejection device 10 having a plurality of nozzles 22 is shown. Fig. 2 shows
each of a pair of firing elements 28 position with a pair of nozzles 22a and 22b.
Fig 4 illustrates that each firing element 28 of Fig. 2 is part of a nozzle circuit 40.
Fig. 7 shows that a fluid ejection device can include plural pairs of nozzle
circuits 40.

[0057] Continuing with Fig. 11, a plurality of address lines are provided (step
122). A different subset of the plurality of address lines provided in step 122 is
coupled to each pair of nozzle circuits (step 124). Step 124 is performed so that
for each given subset of address lines coupled to one or more of the pairs of
nozzle circuits, simultaneous activation of the address lines of that subset
simultaneously enables each nozzle circuit in the pair or pairs of nozzle circuits
coupled to that subset and none of the other nozzle circuits of the plurality of
nozzle circuits. As explained above, a given subset may be a triad of the
plurality of address lines or it may include a group of four of the plurality of
address lines. Figs. 5, 6, and 7 show different examples of providing and
coupling address lines that are consistent with steps 122 and 124.

[0058] As seen in Figs 5-7, a fire line capable of communicating a fire signal
may be coupled to the plurality of nozzle circuits. Further, each pair of nozzles
positioned with a pair of nozzle circuits may be arranged such that when the
nozzle circuits of that nozzle circuit pair are simultaneously enabled, fluid
ejected via that pair of nozzles in response to the fire signal merges to form a
single drop of a volume greater than would be generated if fluid were ejected

from only one of the nozzle circuits.



6of address lines coupled to one of the pairs of the plurality of nozzle
circuits, to 7selectively: 8activate the first pair of address |lines but

not the swoano)/siee; 9activate the second pair of addre®€TIUSn@s/0kis83 not t he
pair; and 10Oactivate the first and se®ond pairs of address lines

simul taneously 17. A method for constructing a fluid ejection device,
conprising: 2positioning each of pair of a plurality of nozzle circuits
with a different pair of a 3p|urality of nozzl es; 4providing a plurality of

address | db?i% BEPI g i ress lines to
each pai rt h % ra |tb|36%$6hsg e i p@%%tsgfnslééadtolg{ét’eo?{&?g%éﬁ?gi ven
subset of neddeessuitd mﬁﬁepdll’lztl rady be a)rrr@dcxhaﬁmmesfa firsepairiand éecuomezl e
circuits, sj mJI t aneous activation of every address |ine of 8that subset

si mul tane@%loy agdeassdinesa N ose @doress ings is seapgd betweepdnedwer nozzl e
pairs of address lines. In such a fashion, the first pair of address lines but not

the second pair of address lines individually enables the first nozzle circuit of a
given pair. Activating the second pair of address lines but not the first pair of
address lines individually enables the second nozzle circuit of that pair.
Activating the first and second pairs of address lines simultaneously enables the
first and second nozzle circuits of that pair. In another example, that subset
may include a group of four of the plurality of address lines such that the two
pairs are unique. In other words, one pair enables the first nozzle circuit and a
second enables the second nozzle circuit. Activating both pairs enables both
nozzle circuits. Examples of such can be seen in Figs. 5, 6, and 7.

[0060] In another example, a data line may be coupled to the plurality of
nozzle circuits such as the data lines shown in Figs. 5 and 6. In this example, a
different triad of the plurality of address lines is coupled to each pair of nozzle
circuits. In this manner, simultaneous activation of every address line of a given
subset simultaneously enables each nozzle circuit in a corresponding pair of
nozzle circuits coupled to that subset and none of the other nozzle circuits.
Examples of such can be seen in Figs. 5 and 6.

[0061] Further elaborating on the method illustrated in Fig. 11, step 124 can
include coupling a triad of the plurality of address lines to a first pair of the
nozzle circuits. The first triad is coupled such that a first address line selected
from the first triad is coupled to each nozzle circuit of the first nozzle circuit pair.
A second address line selected from the first triad is coupled to a first but not a
second nozzle circuit of the first nozzle circuit pair. A third address line selected
from the first triad is coupled to the second but not the first nozzle circuit of the
first nozzle circuit pair. Fig. 5 provides an example.

[0062] Step 124 of Fig. 11 can also include coupling first and second subsets
of the plurality of address lines to first and second pairs of the plurality of nozzle
circuits. The first and second subsets include four address lines of the plurality
of address lines. In one implementation, the first and second subsets are



Ocircuits coupled to that triad and none of the other nozzle circuits of
the plurality of 10nozzle circuits. 18. The nethod of Caim?7, further
conpri si yO 2806plo2ng a fire line to the group of nozzl eCtiusecansissssher ei n
the fire line is 3configured to conmuli cate a fire signal to the plurality
of nozzle circuits; and 4for each pair of nozzle circuits, arranging the
pair of nozzles positioned with 5that pair of nozzle circuits such that
when the nozzle circuits of that nozzle circuit pair 6are sinmnmultaneously

enabl ed, | ' VE t ' ; 2S ] he 7fire
si gnal m&é@%lgg?uﬁﬁﬁtﬁ&aa ﬁri%%érgwed@%fagﬁtfeg@ﬁ ﬁ?éﬁé%ﬁr}'ﬂl%@g%gﬁﬁégﬂ t hod of
Caim7, vheuieohthedsl noxzlecistiisgdir.oA deleendlofifalridddreds Eesldisedsiplddies to
each pair of nozzle circuits conprises coupling a triad of the plurality
VO 2010/ o88isizpttiotgassandwagle circuit of the first nozzle circuit pair and to a first

but not a second nozzle circuit of the second nozzle circuit pair. A third of the
four address lines is coupled to the second but not the first nozzle circuit of the
first nozzle circuit pair and to the second but not the first nozzle circuit of the
second nozzle circuit pair. A fourth of the four address lines is coupled to each
nozzle circuit of the second nozzle circuit pair. Figs 6 and 7 provide various
examples.

[0063] The method illustrated in Fig. 11 can also include coupling an address
generator to the plurality of address lines. The address generator is configured
to selectively activate each subset of the plurality of address lines that is
coupled to one of the pairs of the plurality of nozzle circuits according to a
control signal. An example of such an address generator is shown and
described with reference to Figs. 8-10.

[0064] Fig. 12 illustrates exemplary steps taken to utilize a fluid ejection
device. Plural pairs of circuit pairs are provided (step 126). Each provided pair
is configured to eject fluid via a different pair of nozzles. Figures 1, 2 and 6
provide an example. Referring back to Figs. 1 and 2, a fluid ejection device 10
having a plurality of nozzles 22 is shown. Fig. 2 shows each of a pair of firing
elements 28 position with a pair of nozzles 22a and 22b. Fig 4 illustrates that
each firing element 28 of Fig. 2 is part of a nozzle circuit 40. Fig. 7 shows that a
fluid ejection device can include plural pairs of nozzle circuits 40.

[0065] Continuing with Fig. 12, for a selected pair of the plural pair of nozzle
circuits, one, the other, or both of the nozzle circuits of that selected pair are
selectively enabled according to a states of a received control signal or signals
(step 128). Based on the states of the control signal or signals, a first but not
the second nozzle circuit of that pair may be enabled, the second but not the
first nozzle circuit of that pair many enabled, or both the first and second nozzle
circuits of that pair may be enabled. Figs 4, 7, 8, 9, and 10 illustrate examples
of plural pairs of nozzle circuits and corresponding control signals for selectively
enabling those pairs of nozzle circuits that are consistent with step 128.



25 3of address lines to each pair of nozzle circuits so that, for each pair
of nozzle circuits 4coupled to given triad of address lines: 5a first
nozzl e ciwoubnto/w8isehat pair of nozzle circuits is coupl @dTius2@s/BIs8: pair
of 6address lines fromthe given tri a9 of address lines and the a second
nozzle circuit of 7that pair of nozzle circuits is coupled to a second pair
of address lines fromthe given 8triad that is different than the first
pair of address lines, the first and second pairs of 9address |ines sharing

one of thﬁ)d@ﬁ‘f“ﬁh@ﬁ?% Jte@ﬂg %?urét ¥5ie éﬁgress%? ﬂ%tv [Re fair of

address | Fnes” but pai r fes ot |V|duaIIy

enabl es t hesponsstto adirelstgredl iftbe ffirsthibaeld slriuitig ehbblegigetepd! 3G rFlol ieddr ess
lines but not the first pair of address 13lines individually enables the

second nofEcetirering;sesand 1ogelei tlodeimg drre ofithe firsh yaluge Bi@spanse
address | {nefeSdighd AR ULEb¥d #820leSSrcuit is enabled (step 132). Fluid is ejected

from the first and second nozzles simultaneously to form a drop of a second
volume greater than the first volume in response to the fire signal if the first and
second nozzle circuits are enabled (step 134). Examples of steps 130-134 are
illustrated with respect to Figs 3A-3D.

[0067] Elaborating on the method illustrated in Fig. 12, the selected pair of
nozzle circuits may be a first selected pair of the plurality of nozzle circuits. The
method may also include selectively enabling, according to the states of
received control signals, one, the other, or both nozzle circuits of a second
selected pair of the plural pairs of nozzle circuits. The method then would also
include ejecting, in response to a fire signal, fluid from a third of the plurality
nozzles to form a drop of a first volume if the first nozzle circuit of the second
selected pair is enabled. Fluid would be ejected from a fourth nozzle of the
plurality of nozzles to form a drop of the first volume if the second nozzle circuit
of the second selected pair is enabled. Fluid from the third and fourth nozzles
would be simultaneously ejected to form drop of a second volume greater than
the first volume if the first and second nozzle circuits of the second selected pair
are simultaneously enabled.

[0068] In another example, each of the plural pairs of nozzle circuits is
coupled to a triad of address lines selected from a plurality of address lines. In
such a case selectively enabling the selected pair of nozzle circuits in step 128
includes activating a first and a second but not a third address line of the triad of
address lines coupled to the selected pair of nozzle circuits to individually
enable the first nozzle circuit. To individually enable the second circuit, the first
and the third but not the second address line of the triad of address lines
coupled to the selected pair of nozzle circuits are activated. The first, the
second, and the third address lines of the triad of address lines coupled to the
selected pair of nozzle circuits are activated to simultaneously enable the first

and second nozzle circuits.



15the first and second nozzle circuit. 110. The nethod of Caim9, further
conprising: 2coupling a fire line to the group of nozzle circuits wherein
the fire woneilwwss®eonfi gured to conmuni cate a fire signaCTius2e0808§3Bural ity
of nozzle circuits; 4for each pair of2lnozzle circuits, arranging the pair
of nozzles positioned with 5that pair of nozzle circuits such that: 6when
both nozzle circuits of that nozzle circuit pair are sinultaneously

7enabl ed, fluid ejected via the arranged pai r of nozzles in response to the

of the nolieet i raapelnb 2ot g Bt el BhuBedietih Bhey G S eo."loone of

the arrangigdapaf stepf128anzy &e drie ¢fes porseot cortite signats iy &dirsts a
11single drop of a second volume that is |less than the first vol ung.

111. The rrE‘P'P\fé%l sgnabhavingza firsh staie @nchpybsaaugnE 8epPNcher el signal NAYINGo t he
a second state. The fire signal of steps 130-132 may be one of a series of fire

signals including a first fire signal associated with the first control signal and a
subsequent second fire signal associated with the second control signal. In this
example, selectively enabling in step 128 includes enabling the first nozzle
circuit of the selected pair but not the second nozzle circuit of the selected pair
in response to the first control signal and subsequently simultaneously enabling
the first and second nozzle circuits of the selected pair in response to the
second control signal. Steps 130-134 would then involve ejecting fluid from the
first nozzle in response to the first fire signal and subsequently ejecting fluid
from the first and second nozzles simultaneously in response to the second fire
signal. Furthermore, the first and second control signals may be received via a
control line such that first control signal includes a first series of pulses and the
second control signal includes a second series of pulses different than the first
series of pulses.

[0070] CoNncLusiON: The environments Figs. 1-2 and 3A-3D are exemplary
environments in which embodiments of the present invention may be
implemented. Implementation, however, is not limited to these environments.
The diagrams of Figs. 4-10 show the architecture, functionality, and operation of
various embodiments. Although the flow diagrams of Figs. 11-12 show specific
orders of execution, the orders of execution may differ from that which is
depicted. For example, the order of execution of two or more blocks may be
scrambled relative to the order shown. Also, two or more blocks shown in
succession may be executed concurrently or with partial concurrence. All such
variations are within the scope of the present invention.

[0071] The present invention has been shown and described with reference to
the foregoing exemplary embodiments. It is to be understood, however, that
other forms, details and embodiments may be made without departing from the
spirit and scope of the invention that is defined in the following claims.



2plurality of nozzle circuits and wherein coupling a subset of the
plurality of address 3lines to each pair of nozzle circuits conprises
coupl i ng woadnfoiessm®nat triad of the plurality 4of addressPCirnssoosmossash pair
of nozzle circuits so that for each dgizven tri ad of address 5lines coupled
to one of the pairs of nozzle circuits, sinultaneous activation of every
6address line of that triad simultaneously enables each nozzle circuit in
that pair of WD 2010/ 068192PCT/ US2008/ 085883 26 7nozzle circuits coupl ed
to that triad and none of the other Eﬁﬁﬁg circuits of the 8plurality of
nozzle circuits. 112. The net hod of aim7, wherein coupling a subset of
t he pl uralWHat i9tladtaddiess |ines to each pair of nozzle circuits conprises
coupling first and second 3triads of the plurality of address lines to
first and second pairs of the plurality of

1 1. A fluid ejection device, comprising:

2 a plurality of address lines;

3 a fire line for communicating a fire signal; and

4 a plurality of nozzle circuits coupled to the fire line and the plurality of address
5 lines, each nozzle circuit configured, when enabled, to eject fluid via a different one
6 of a plurality of nozzles in response to the fire signal,

7 wherein a subset of the plurality of address lines is coupled to each pair of the
8 plurality of nozzle circuits so that, for each given subset of address lines coupled to

9 one or more of the pairs of the plurality of nozzle circuits, simultaneous activation of
10 every address line of that subset simultaneously enables each nozzle circuit in the
11 pair or pairs of nozzle circuits coupled to that triad and none of the other nozzle
12 circuits of the plurality of nozzle circuits

2. The fluid ejection device of Claim 1, wherein each of the plurality of
nozzles are positioned with respect to one another such that:

when a first and a second nozzle circuit of any given pair of the plurality of
nozzle circuits are simultaneously enabled, fluid ejected via two of the plurality of
nozzles in response to the fire signal merge to form a single drop of a first volume;
and

when either the first or the second nozzle circuit of any given pair of the
plurality of nozzle circuits is individually enabled, fluid ejected via one of the plurality

of nozzles in response to the fire signal forms a drop of a second volume that is less
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than the first volume.

3. The fluid ejection device of Claim 1, wherein for each pair of nozzle
circuits coupled to given subset of address lines:

a first nozzle circuit of that pair is coupled to a first pair of address lines from
the given subset of address lines and the a second nozzle circuit of that pair is

a A WO N -

coupled to a second pair of address lines from the given subset that is different than



4nozzle circuits, the first and second triads including four address |ines
of the plurality 5of address |ines, wherein coupling the first and second
triads cownpropassiodcoupling a first of the four addressPCIrnsg00808388%h
nozzle circuit of the first 7nozzle c3rcuit pair; 8coupling a second of
four address lines to a first but not a second nozzle 9circuit of the first
nozzle circuit pair and to a first but not a second nozzle circuit of the
10secortHe fliestZdafr, the fitst tn@aetond peiry pif adgresstlines dhafing loeefaidresgiiiess | i nes
to the second but not the first nozzle 12circuit of the first nozzle

ci r ui tirgsaithe ghygnitead oé agddi@sedingst not the first nozzle circuit of 13the

secgnd ”OZZ'%t|95ﬁr§g?’tHe1ﬁ1%t aur%‘?‘ﬁdé‘f’e%etl'l%'s gf%%éboﬂfdﬁ ?ﬁéHHreé‘éjdress

lines to each nozzie C|rc he secon nozzle circuit pair. 113. A
met Bod lines is@ivielclly ehgblep dloe ifirgd nokzrieccimbudps, conpri si ng:
10 activating the second pair of address lines but not the first pair of address

11 lines individually enables the second nozzle circuit; and
12 activating the first and second pairs of address lines simultaneously enables
13  the first and second nozzle circuits.

4. The fluid ejection device of Claim 1, further comprising a data line
coupled to the plurality of nozzle circuits, and wherein a different triad of the plurality
of address lines is coupled to each pair of the plurality of nozzle circuits so that for
each given subset of address lines coupled to one of the pairs of the plurality of
nozzle circuits, simultaneous activation of every address line of that subset

simultaneously enables the each circuit in that one pair of nozzle circuits coupled to
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that triad and no other nozzle circuit of the plurality of nozzle circuits.

5. The fluid ejection device of Claim 1 wherein:

the plurality of nozzle circuits include a first pair of nozzle circuits and a
second pair of nozzle circuits;

the plurality of address lines include a first subset of address lines and a
second subset of address lines, the first and second subsets combined include four
address lines of the plurality of address lines;

a first address line selected from four address lines is coupled to each nozzle
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circuit of the first nozzle circuit pair;

9 a second address line selected from the four address lines is coupled to a first
10  but not a second nozzle circuit of the first nozzle circuit pair and to a first but not a
11 second nozzle circuit of the second nozzle circuit pair;
12 a third address line selected from four address lines is coupled to the second
13 but not the first nozzle circuit of the first nozzle circuit pair and to the second but not
14  the first nozzle circuit of the second nozzle circuit pair; and
15 a fourth address line selected from the four address lines is coupled to each

16 nozzle circuit of the second nozzle circuit pair.



2providing plural pairs of nozzle circuits, each pair of nozzle circuits
configured 3to eject fluid via a different pair of a plurality of nozzles;
4sel ect i WweDyRoBvmbiozng, according to a state of a contr olPCTIUSA@IS/ 085883 i I St
nozzle 5circuit of a selected pair of24the plural pairs of nozzle circuits
but not a second nozzle 6circuit of that selected pair, the second nozzle
circuit of that selected pair but not the 7first nozzle circuit, or the

both the firgt arthestuidjedtionzdevicd 6COiais 1wartd"na”h emjhesuget paihe
8S|rrultaneousgy and 9ejecting, in response to a fire signal, fluid froma

firdt dHuiehly ofi addiess Un%? CoIYod ege ithe PairsPhthe RIprality af Fﬁ@%@ CyeHitsre i f the
first | aérlt?fr?d%{ | second
noz?l eﬂ@%lé{jﬁs aff ur aéflr ?F c?%g%ﬁll% esﬁgg OdrOR]Hj) ro rgﬁ“ﬁé ftfﬁ'er il'fsq\r?g?une i f
t he4s ecsmdndcpmzﬁse)fcaldldoesstlirm‘s sHaeingeirmcofetdemnal|1|ysofeaniailndamllmemmé dewdef r om
he fi.rst and second é1dozzl es sinulta eousA%/ gfo form dr%;% F‘ %
voI Fté%‘i gemprising an address generator con |gure 0, for each triad of the plurality
6 of address lines coupled to one of the pairs of the plurality of nozzle circuits, to

7  selectively:

8 activate the first pair of address lines but not the second pair;

((e]

activate the second pair of address lines but not the pair; and

—
(e

activate the first and second pairs of address lines simultaneously

7. A method for constructing a fluid ejection device, comprising:

positioning each of pair of a plurality of nozzle circuits with a different pair of a
plurality of nozzles;

providing a plurality of address lines; and

coupling a subset of the plurality of address lines to each pair of the plurality
of nozzle circuits so that for each given subset of address lines coupled to one or
more of the pairs of nozzle circuits, simultaneous activation of every address line of
that subset simultaneously enables each nozzle circuit in the pair or pairs of nozzle

circuits coupled to that triad and none of the other nozzle circuits of the plurality of
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nozzle circuits.

8. The method of Claim 7, further comprising:

coupling a fire line to the group of nozzle circuits wherein the fire line is
configured to communicate a fire signal to the plurality of nozzle circuits; and

for each pair of nozzle circuits, arranging the pair of nozzles positioned with
that pair of nozzle circuits such that when the nozzle circuits of that nozzle circuit pair

are simultaneously enabled, fluid ejected via that pair of nozzles in response to the
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fire signal merges to form a single drop of a first volume.

—_—

9. The method of Claim 7, wherein coupling a subset of the plurality of

2 address lines to each pair of nozzle circuits comprises coupling a triad of the plurality



WO 2010/ 068192PCT/ US2008/ 085883 27 14than the first volunme if the first and
second nozzle circuits of the selected pair are 15simultaneously enabl ed.
114. The rwohot/w819¢] ai m 13, wherein each of the plural parrs2e8/08538%| e
2circuits is coupled to a triad of add¥ress lines selected froma plurality
of address |ines 3and wherein selectively enabling the selected pair of
nozzle circuits conprises: 4activating a first and a second but not a third

addges flddaeesy liridsetotgdonthaif obasithie siscuiisnssthed ot edctt pair o negrledireditpai r  of
nozzle circuits to individually enable the 6first nozzle circuit;
7actt vAURES 190iven Fiadlrddess iy but not the second address line of the

triad of Sagéjfi%%;ﬁf)%ﬂ@%?rcg%?{rﬁg paft ditRz3R! GlRd ié’ﬁd&tﬁpl@& t@ YA it bEUI LS Lo

i ndi'vidual | y enabl'e the 9second nozzle circuit; a
6 address lines from the given triad of address lines and the a second nozzle circuit of

7  that pair of nozzle circuits is coupled to a second pair of address lines from the given
8 triad that is different than the first pair of address lines, the first and second pairs of
9 address lines sharing one of the given triad of address lines;

10 activating the first pair of address lines but not the second pair of address

11 lines individually enables the first nozzle circuit;

12 activating the second pair of address lines but not the first pair of address

13 lines individually enables the second nozzle circuit; and

14 activating the first and second pairs of address lines simultaneously enables

—
(9)]

the first and second nozzle circuit.

10.  The method of Claim 9, further comprising:
coupling a fire line to the group of nozzle circuits wherein the fire line is
configured to communicate a fire signal to the plurality of nozzle circuits;
for each pair of nozzle circuits, arranging the pair of nozzles positioned with
that pair of nozzle circuits such that:
when both nozzle circuits of that nozzle circuit pair are simultaneously
enabled, fluid ejected via the arranged pair of nozzles in response to the fire
signal merges to form a single drop of a first volume; and
when one of the nozzle circuits is individually enabled, fluid ejected via

one of the arranged pair of nozzles in response to the fire signal forms a
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single drop of a second volume that is less than the first volume.

11.  The method of Claim 7, further comprising coupling a data line to the
plurality of nozzle circuits and wherein coupling a subset of the plurality of address
lines to each pair of nozzle circuits comprises coupling a different triad of the plurality
of address lines to each pair of nozzle circuits so that for each given triad of address

lines coupled to one of the pairs of nozzle circuits, simultaneous activation of every

o OBk WN -

address line of that triad simultaneously enables each nozzle circuit in that pair of



10activating the first, the second, and the third address line of the triad
of 1laddress lines coupled to the selected pair of nozzle circuits to

si mul t anewo2b /e8| e 12t he first and second nozzl e cir ®@airiEs200808588he

met hod of Claim 13 wherein the contrad6 signal is one of a series of
2control signals including a first control signal having a first state and
a subsequent 3second control signal having a second state and the fire

si gfal riczzienerafitsaosprdcel thht #adranhdsh@nabsthiensthedhogzl@ clreuigd off thee si gnal
assqgciated wth the first control signal and a 5subsequent second fire

si gRal RIdeHB ftnQFZlR eiFcUitse second control signal, and 6wherein:

7sel ectively enabling conprises enabling the first nozzle circuit of the
sel ected 8pair but not the second nozzle circuit of the selected pair in
response to the fThestneSromhot Olairsigmaieraimdcapling @uaridsiey ot ineuplteatigoas| y
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3 triads of the plurality of address lines to first and second pairs of the plurality of
4 nozzle circuits, the first and second triads including four address lines of the plurality
5 of address lines, wherein coupling the first and second triads comprises:
6 coupling a first of the four address lines to each nozzle circuit of the first
7  nozzle circuit pair;
8 coupling a second of four address lines to a first but not a second nozzle
9 circuit of the first nozzle circuit pair and to a first but not a second nozzle circuit of the
10 second nozzle circuit pair;
11 coupling a third of the four address lines to the second but not the first nozzle
12 circuit of the first nozzle circuit pair and to the second but not the first nozzle circuit of
13  the second nozzle circuit pair; and
14 coupling a fourth of the four address lines to each nozzle circuit of the second

15  nozzle circuit pair.

13. A method for selectively ejecting fluid drops, comprising:

providing plural pairs of nozzle circuits, each pair of nozzle circuits configured
to eject fluid via a different pair of a plurality of nozzles;

selectively enabling, according to a state of a control signal, a first nozzle
circuit of a selected pair of the plural pairs of nozzle circuits but not a second nozzle
circuit of that selected pair, the second nozzle circuit of that selected pair but not the
first nozzle circuit, or the both the first and second nozzle circuits of that selected pair
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simultaneously; and

9 ejecting, in response to a fire signal, fluid from a first of the plurality of nozzles
10 to form a drop of a first volume if the first nozzle circuit of the selected pair is
11 enabled, fluid from a second nozzle of the plurality of nozzles to form a drop of the
12  first volume if the second nozzle circuit of the selected pair is enabled, and fluid from

13  the first and second nozzles simultaneously to form drop of a second volume greater



1llejecting conprises ejecting fluid fromthe first nozzle in response to
the first 12fire signal and subsequently ejecting fluid fromthe first and
second nowol2en/ak8®2nul t aneously in response to the secordTfUsc@s®sipnal .
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than the first volume if the first and second nozzle circuits of the selected pair are

—
(9)]

simultaneously enabled.

14.  The method of Claim 13, wherein each of the plural pairs of nozzle
circuits is coupled to a triad of address lines selected from a plurality of address lines
and wherein selectively enabling the selected pair of nozzle circuits comprises:

activating a first and a second but not a third address line of the triad of
address lines coupled to the selected pair of nozzle circuits to individually enable the
first nozzle circuit;

activating the first and the third but not the second address line of the triad of
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address lines coupled to the selected pair of nozzle circuits to individually enable the
9 second nozzle circuit; and

10 activating the first, the second, and the third address line of the triad of

11 address lines coupled to the selected pair of nozzle circuits to simultaneously enable

12  the first and second nozzle circuits.

15.  The method of Claim 13 wherein the control signal is one of a series of
control signals including a first control signal having a first state and a subsequent
second control signal having a second state and the fire signal is one of a series of
fire signals including a first fire signal associated with the first control signal and a
subsequent second fire signal associated with the second control signal, and
wherein:

selectively enabling comprises enabling the first nozzle circuit of the selected
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pair but not the second nozzle circuit of the selected pair in response to the first

9 control signal and subsequently simultaneously enabling the first and second nozzle
10  circuits of the selected pair in response to the second control signal; and
11 ejecting comprises ejecting fluid from the first nozzle in response to the first
12 fire signal and subsequently ejecting fluid from the first and second nozzles
13 simultaneously in response to the second fire signal.



