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FLU D EJECTI ON DEVI CE Cross-Rqgference To Rel at ed
Applications This application is related to Patent
w@\ppsiteass on Serial No. [Not Yet Assigned], AtPOF/NE3005/011396
Docket No. 200209168-1 , entitled "Fluid E ection
Device," Patent Application Serial No. [Not Yet
Assi gned], Attorney Docket No. 200208780-1 , entitled
"Fluid Ejection Device Wth Address Generator,"” Patent
Application Serial No. [Not Yet Assigned], No. 20031
1485-1 , entitled "Device Wth Gates Configured In
Loop Structures,"” Patent Application Serial No. [ Not
Yet Assigned], No. 200209559-1, entitled "Fluid
Ej ection Device," and Patent Application Serial No.
[ Not Yet Assigned], Attorney Docket No. 200209237-1 ,
entitled "Fluid Ejection Device Wth Identification
Cells," each of which are assigned to the Assignee of
this application and are filed on even date herewth,
and each of which is fully incorporated by reference
as if fully set foFtRIB&IEGTIOMOEYICEND An inkj et
printing system as one enbodi ment of a fluid ejection
system nay include a printhead, an ink supply that

provi des |i qucd;ssﬂkefe@erﬁ&@wﬁe!ﬁt@a%bphéaﬂo@
el ectronic controller that controls the printhead. The

pr i Ntk aaplicatiopris relatastionRafenbApaligationdSesjal dNa. gNot Yet
ASSEHEA ARREL DURe NcopBon By RS, Syl By kiBlion Device
PqiemMppimﬂtlomSesm Noa¢Nat ¥éiekssighedlaptiornaydDeckatNan
2002PE7a0 Balilis b EiReton Beylce Wilbiddiass ansitoy. Patent
AphiHess Sdrigi Ret {Ntﬁ Yadt Adafgriden, rNé heoa@ases1 @}ﬁﬁl@a “Device

characters or o I mages to be printed on
Witle @ates &onfigarest intsemdirasitresePptant Applidation Seealmsboe[mot

ViAo r A st e PLIE bt By e Rt Patent

Apphicatieh SefiazNes[NWt YA gdighdug aAttdraes 'lDﬂdkeVNloU!ZB@2@9237 1,
i nk | ocated in vaporization chanpers.

e"‘ﬁ'ﬂ%@ edluid Eiectipn DeviceWith ldentifigatios, C%'@e’lﬁ%@ P%Whlchlarﬁw
t {
i telﬂ ntgrtﬁ% %%fs He8hf tﬂlsikﬁﬁn‘ﬁbé‘hcﬁ}??lf\él Grleki&H é\ti%{ Eate herewith,

causes 0 vaporlize an
anelj esxtheof wnnlcbu&fullyhacasrpnza\ted byTefeegam:d agifdully s¢t fofthihatein.
the electronic controller that controls the printhead
activates an electrical current froma power supply

external to the Background

An inkjet printing system, as one embodiment of a fluid ejection system,
may include a printhead, an ink supply that provides liquid ink to the printhead,
and an electronic controller that controls the printhead. The printhead, as one
embodiment of a fluid ejection device, ejects ink drops through a plurality of
orifices or nozzles. The ink is projected toward a print medium, such as a sheet
of paper, to print an image onto the print medium. The nozzles are typically
arranged in one or more arrays, such that properly sequenced ejection of ink
from the nozzles causes characters or other images to be printed on the print
medium as the printhead and the print medium are moved relative to each

other.
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printhead. The electrical current is passed through a
selected firing resistor to heat the ink in a
waeoeoosasjasdi ng sel ect ed vapori zati on chanber apdI/@pmo$/011396
the ink through a correspondi ng nozzle. Known drop
generators include a firing gesistor, a corresponding
vapori zation chanber, and a correspondi ng nozzle. As
i nkj et printheads have evol ved, the nunber of drop
generators i nt head has i ncreased to I mprove

o1 T Ao eablieTRlinkiet Gaing 5ySter tnmeriatead sieehank drops
thidugRSo2lesd F?P &?cﬁ?ﬁ"e%ﬂﬁ §n%ﬁlrvoq’u B '?o?ﬁg( é%‘%eﬁﬁﬁgxlﬁpgﬁzatlon

in“a corres i ncrease in t e nu
chpeders.edheriekl lsd‘meateqj witht $realtl eltickrict beatees, guzk astthin film

el R BT e g PeShe G5 B vt

vap@ﬁi@%ﬁﬂfﬂé‘ é]ecﬂeaﬁnfomdhbmd%&@él de power to energize
the firing resistor. One input ﬁer firing resistor
becJ@e@ep&m%dmm@ﬂ Inh,sthereéeetmme coafroliarithaicondeils ther s

pnhﬂ%a%agﬁﬁlate ?n @@E‘l’r%al Q:Lr gﬁpﬁo&egﬁh@%f)%g%@?%ﬁ&&% toptﬁg

IS signitican | y I ncrease ano

pnptheﬁd‘l €Rlte bRactrivgal puireht is\ressed tisionghe wsetedlfﬁr‘m@ resistor to
des power to all flrlna resistors in on
t

negt fia e g@%ppnﬂmsgsd%%tﬁ VGPOliZaag b Pt piess the ink
thithibh d BSreRTAPAG AN KnbRyrdrRplet s ESE%HJHGOQ fifin

respondi ng iI'stor The gate
resistosag lcoFESpomdiag papmlzatm ¢hanshenpbed a coreespopding rozzle.

bl d d d
o1 8 PRt BriffiveR hayp el e nENPEERE iy YeerRisie dn @
pridthddtPhas ﬁh%@’éas@aﬂo' lﬁﬁr@@bﬂﬁtlﬁgh@pébwﬁﬁdlo@ udlh t?p The increase

enerators on a printhead die. print hea h fewer
in Moumb@d@f d1am genargtars HLE pna&@aﬂmﬁ: r&$]é\*$¢1tﬂ1@&§”ﬁﬁt>*hndm9

B T Bl o W p R SRR, Hebhe BBz e
indrebséd nantee of firing resistorai n omtweeasfqorpmmwdj@mh firing

particul ar prlntln swat h |nth ad die, size
reﬂﬁSPfrH%POBIP lgHite iAceaita apoeﬂmggepaf part I proidecRQuer tosrRIpize

thé’fflrlﬂg‘?QSIQfﬂ?er@rLé)fng rr% g PRIiAG edistoP be8SMak imBractical as the

I ncreéase and I nput pads decrease,
nwmbeﬁcbfe‘mdngd‘eelsthymnream becone increasingly conpl ex.
t her [easo t her

or LI MRDBRET DD esietntere bet Ipf pad if sBRgtantdigased in
aantl%‘rrtg pé df%rlﬁtrﬁagg’fagmsgt gtlnr%ﬂtv%@t I 8ingREp GNBOIGatRtbYidEs power
to %rl]l f:rS\g reS|stc;r|sr:n ong pr|¥n|t|ve Each firing resistor is coupled in series
with the power lead and the drain-source path of a corresponding field effect
transistor (FET). The gate of each FET in a primitive is coupled to a separately
energizable address lead that is shared by multiple primitives.

Manufacturers continue reducing the number of input pads and
increasing the number of drop generators on a printhead die. A printhead with
fewer input pads typically costs less than a printhead with more input pads.
Also, a printhead with more drop generators typically prints with higher quality
and/or printing speed. To maintain costs and provide a particular printing swath
height, printhead die size may not significantly change with an increased

number of drop generators. As drop generator densities increase and the
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Figure 2 is a diagramillustrating a portion of one
enbodi nent of a printhead die. Figure 3 is a diagram

WO Ro0gao348% i ng a | ayout of drop generators | ocaPeriustoosgn1396

an ink feed slot in one enbodi nent of a printhead die.
Figure 4 is a diagramillustgating one enbodi nent of a
firing cell enployed in one enbodi nent of a printhead
die. Figure 5 is a schematic diagramillustrating one

e odifmsnt of aa i nkjet printhead firing cell array.
m#T'"Bﬁrr@ IgPHEPAdS,PBeRaaR JRyiNiReRY Higslayavisigndpreome increasingly
coipesi ment of a layout of a printhead die. Figure 7 is

a block diagramillustrating one enbodi nent of a

| ay duer these andfathehtsasonsdheteis a need furi the peaskrdiigvention.

Figure 8 is a plan view diagramillustrating one

enbodi nrent of a section at a first netal |ayer of a

print head di e. Figﬁélfgegeﬂbﬁoraoﬂﬂh@gj@wi%g ustrating a
partial cross-section of one enbodi nent” of a printhead

die taken at the position of line 9A in Figure 8.

cr o998uT LS AU AR ATt A BB o it prining

sys&kmn at the position of line 9B in Figure 8. Figure
10 i|§_ a dj agra i1 lustrating one enbodi nent of a
sectfgHf %2 HagraRdbsiinga perionefong embetimeniof gn

prifth&A@Hlee 9B. Figure 11 is a block diagram
IllTustrating a layout of fire lines in one enbodi nent
of diguiend fieadiiatiram Hugtratingl2 layouh opticop gemsvatbradocated

illustrati nmbodi t aof f

alipg HRiRE Pt SO e ST SR I e AP eRR 68 at i ng a
par tFiglrecs 95 8 didgrahPilustrattitfofe B OMMAENObF eﬁfiﬁrﬁdi peinead
die taken at the position of line 13 in Figure 12.

emeloyed & ope senbhedimsat pha pwathiesd d&i ng det ai | ed

SRl Bl R RS B Sy SHATRARNN Y an ko
priritogad Byingvagll @frayl | ustration specific enbodinents in
di r SHBVEAIS PEGRIPOG 16TRUAS oRESbcUEGH shaavout of a
prirfth@4d die.” back, "
Figure 7 is a block diagram illustrating one embodiment of a layout of a
reference conductor in a printhead die.
Figure 8 is a plan view diagram illusirating one embodiment of a section
at a first metal layer of a printhead die. |
Figure 9A is a diagram illustrating a partial cross-section of one
embodiment of a printhead die taken at the position of line 9A in Figure 8.
Figure 9B is a diagram illustrating a partial cross-section of one
embodiment of a printhead die taken at the position of line 9B in Figure 8.
Figure 10 is a diagram illustrating one embodiment of a section of a
printhead die at the position of line 10 in Figure 9B.
Figure 11 is a block diagram illustrating a layout of fire lines in one
embodiment of a printhead die.
Figure 12 is a plan view diagfam illustrating one embodiment of a section
of a printhead die. '



10

15

20

25

30

"l eading," "trailing," etc., is used wth reference to
the orientation of the Figure(s) being descri bed.
w@e@ansrsgonponent s of enbodi ments of the presePer/US2005/011396
i nvention can be positioned in a nunber of different
orientations, the directional termnology is used for
purposes of illustration and is in no way limting. It
is to be understood that other enbodi nents may be
utiljzed igd structural or |ogical changes may be nade

Javred b i 8 diRgramoiyst Fﬁi'%ﬁéﬁtﬁ‘ Crass-gcdiopraf one
STB%‘?E*%? of aRIiiheaq Ble aRef BLIq BERIAET BF ik, 19T Flawre 424
t he scope of the present |nvent|on i's deflned by the
appended claims. , lg épl I u.s rates one enbodi nment

of an inkjet printing g{@? eLs@np i¥kJet printing
system 20 constitutes one enbodi ment of a fluid

ej ection systemthat includes a fluid ejection device,
sucHn de fcﬁfé\némg getaﬂeﬁmCasts@wegereme §rmaelefc<b thel

acE UV GENbos JUER B3 Lt WBfhh AT FLVEITE gl oy ey

of aiﬁusmhbm sPécifie ambbcﬁnfahmehthdﬁéﬁWénﬁoﬁ 8na)aBé paébtlced
c controller 30. At |east one power

el eCt% b AN} ” 3 uppl y
5,18 0P UG S BRI T HBIOR PikTsas 9By TPOLPTY oDkt
‘it LRy, T 8Q, S¥ %%gmvﬁﬁ ref eﬂE@t ?héﬁgflon bPF'LeIt-' igure(s)

i nc eas ea

printhead assenbly es aft one pri
beimg gescritiesiad Beicaud® cbhmonentscmfwrdbmhmemﬂs phthet preseigh a

in\%lé'gﬁonrﬁag%b% Boglitlo{fllg ﬁfﬁg{u fgﬁffq{gn r&rﬁ%\%@) the directional
tefPhinBlidsad uéBdifsr pun@oeab@mua@n?ét.&f afd id i kb wa?qmﬁﬁg It is to

device. Print nedium3 e any type of suitab
besprdarsippddhphipthes @mbcwsuﬂﬁ éévay @@rtalhae@@nd structural or logical
the |
or BBSRFIBE higin Wehale adhih roflihel gk e prpeent

inertiom) ST o fcﬂlbmm@detaubd tdleat:nmtmpehémfcﬁreqiseme@l be taken in a
lr@bectl on of jnkfrom nozzl es 34 causes char acters,

ndsease. AW e arerofdhe present H?anﬁ'ﬁaé% ?B"%bwhfht ed
pg)%(ﬁ r gredium 36 as inkjet printhead assenbly 22
2 eIe?ldrlé"’nrnad| um 36 are noved rel ative to each ot her.

Wi | l‘ﬂgmhae1 flistratésnonelesdodphéntrofrast |ek§t pantihg sgqstem 20n

R

thaﬂ%m@b% fHhig %reétiow cﬂav.é@xeueﬁ a%J lﬁlgbﬁﬁmﬁth@ﬁd RISk 8iARAZR, and a
assenbly 22 nk supply assenb as one enbodi nent

flugd sapmlmseemmp|syacb§§eﬁb|sypphycaﬁseeré>ly Ak tihegnkiet pealing
sys’?e%’ﬁ% glsg ‘?nc%cﬁjes Q%&ﬂﬁﬁ‘\gaasrs%ﬁ%ly %’r a ?ﬁeéig rtra?\ts%ﬁ I%\%sembly
28, and an electronic controller 30. At least one power supply 32 provides
power to the various electrical components of inkjet printing system 20.

In one embodiment, inkjet printhead assembly 22 includes at least one
printhead or printhead die 40 that gjects drops of ink through a plurality of
orifices or nozzles 34 toward a print medium 36 so as to print onto print medium
36. Printhead 40 is one embodiment of a fluid ejection device. Print medium 36
may be any type of suitable sheet material, such as paper, card stock,
transparencies, Mylar, fabric, and the like. Typically, nozzies 34 are arrénged in

one or more columns or arrays such that properly sequenced ejection of ink
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ink. As such, ink flows fromreservoir 38 to inkjet
printhead assenbly 22. Ink supply assenbly 24 and

WO 0505458 | Nt head assenbly 22 can form ei t her BCDOS2008§11396
ink delivery systemor a recirculating ink delivery
system In a one-way ink deld very system
substantially all of the ink provided to inkjet
printhead assenbly 22 is consumed during printing. In

frofinBEFHRS it s Trasie i RUHBORs aBbr P rabBioh .l fgges to
be%fdt@&uﬁbh'ﬁn‘nﬂﬁwed‘?&n%@é‘s irfkjHt Whééw%%%l?lﬂrz'é}% rint

printing is returned to ink sup é&bassenbl In one
mestiodithara movadjretatipe ‘tmﬁaelaothﬂs ulq/tt'@zfow‘dlngﬂescnptlon

B g B P RS BTN O e
otresriguidse Atiicefordldwabiél nedtesals Oincggeleal Auidnaidyase ejected

enmbadi ment, ink sugpl y assenmbly 24 1s separate from
frOﬂhRf'@fﬂ“eﬁﬂla‘ﬁﬁﬁ@'Hﬂb’g senbly 22 and provides ink to

| kgt f,@ﬁdﬁl{)taggéﬂbgﬁﬁfggl%e?&n{)a%ig&?ﬂ o gmﬁm%lﬁ&%%ssembly

connec uch das a supply
previdds mkdotprihtinesd asserably\22 ancBB1ohfdeisrd< resepydiy 38 $eestbling
repl ace

ik AR Bl Rk TR O R o CEoNeAE! BUSbRE FosamBNaLe nink
supppRdseishe PRl andAfk et gnhfwéa@césts@gﬁﬂ 22 ckaf f8finigithbh one-way

cartridge,” reservoir 38 includes alocal reservoir
inK deliesyl systeni or a ecicoulatingdgls defivenysystano In acingdway ink

oo Bl LA SR Bt GGy assomoy

225€cvasumeddiring priftidgl daa recirealating ink d’@lﬁ/@hﬂsmém, ohlyea
separate, l|arger reservoir and/or the |ocal ervoir

poﬁ@@n gfethaeﬂ’w&a"d%m poeifead AspeMbhe4? IS eRns P‘PH@Q
PrRERg Possufh. RAHY STl dinry bPA5 (8RR RS L inkSupply
assembsb,th assenbl y 28 positions print nmedium 36
| at t Kk th 149) . Th
ori 1 opraaadilent kehPHa el oseg 22 08 15 spfPly,
as3ERM! Qﬁ‘é‘?gﬂoh%di %g&ﬁéﬁh@ﬁﬂkﬁé‘b %Qﬁﬁdjge 32 pand Tl inkjet

medi I'n one enbodi ment, ' nkjet printhead
camdgemqpems |O$leaer'sb©<ﬂim€ri§§ of gl eiestior davigss dranpthess

eriHSihoe TP sl SRRl 324 BB 1By BB 28 assemol
22 Sh@btoddPinkBdiigkjét Biithead assenblyl 22 ﬂ!ﬁlom% anamepfacat

medi um 36. | n another enbodi nent, inkjet nt hea
coas@@hw ysugh aSsa SURBIY-t5a AL 'fbfelth@ké’ﬁh ﬁ%@%ﬂ«bf‘%ﬁewo'r
iRk %pgpgo Qisrﬁ?}t? bé é@ﬁxoﬁlba e pld¥daChnB/drEMRRC In one

assenb resc

embodlment where mk;et printhead assembly 22 and ink supply assembly 24
are housed together in an inkjet cartridge, reservoir 38 includes a local reservoir
located within the cartridge and may also include a larger reservoir located
separately from the cartridge. As such, the separate, larger reservoir serves to
refill the local reservoir. Accordingly, the separate, larger reservoir and/or the
local reservoir may be removed, replaced, and/or refilled.

Mounting assembly 26 positions inkjet printhead assembly 22 relative to
media transport assembly 28 and media transport assembly 28 positions print
medium 36 relative to inkjet printhead assembly 22. Thus, a print zone 37 is
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position relative to nedia transport assenbly 28.

Thus, nedia transport assenbly 28 positions print
wore@suns436 rel ative to inkjet printhead assenbP@T/B22005/011396

El ectronic controller or printer controller 30

typically includes a processpr, firmwvare, and ot her

el ectronics, or any conbination thereof, for

communi cating with and controlling i nkJ et pri nt head

bl d
defaSE AaIrehto Bries 39 i 38 ater befiserapidl S s AR ey 22
anar&mt%émﬁm 30/ SlrEShe SHbddRRest, mtﬁrﬁﬁheagﬁagséésgsavzz is a

i ncludes nenory for tenp orarllz Storin
scayping4yps priothead 3psembdysniststic nrmjoantnm pasemplys36inelndes a

cafhel 0B8 Al B HAMNS el i 8B4 Bl 22 Ao meor
tra@spoR lse sembiio28 iE stam prhimetiiung 360 IRanpiHeteptbodihent, inkjet
such, data 39 fornms a print job for inkjet printing

P”@V@%’nﬁ‘%@”ﬁﬂﬂ 22116 PRSI tsm @lrﬁhem aF%“bblmr‘h%QBCh

M
oS RIEA S0 MR HiEl SrinthBad BES SRBRATEN presoriped
poadusarrblajnvé:to hwedia fracsport aséembly 2!8 opbus, rmsdradzarhmr&
contr 30 defi.nes tern

asSmBcas PRRTGNS BANT Medrs 36 Elativads SiKSt Ry TnBad askdmBly 22.

and/méct%m@ EolfraIRH ocrﬁ)rﬁ’)'ter* m@ﬁepao w(fléauyrmelmags %Gprocessor
The pattern of ejected ink drops is term ned th

fi rrpWiam@ jrshothemstanironiosd oo any caMbinatisarthetaad, for cpmr@umcatlng

T T e

mésia erEplspor Assemibly\R 8 e Fdtahi® totrdllar - %B@dewes rﬁi‘all’w 3d from a
assenbly. In one w de-array enbodi nent, inkj

hogt syﬁtﬁ@a@uaa gsmorgmpyter aNd yadally ipalkdes rnerwawcfﬁr temporarily

S5 TP S % N e S 0 g o
el%mrdmcgl |hifare310 r;:p’em:rd dpw cﬂngg edofmhaliali tansienpathc ddatar39

et ween _pri nt es an
reBiESPipafS SHTPIE. ategnaint ANl RHEE BRBE: Ametsh. sata 39
foﬁ%’?‘jﬂéfﬁ Wb R ik @tr Mﬂtﬂﬁaﬁls@élﬁ ACand e ludlas Brite@tmate pAft job

i nc es” an arr printing or fluid ejecting
coeireands and/r Cpmmanﬁhgaéﬂfﬁmfﬁs 42 are forned on a

*henbione aibagifbrt; sREFafh cofifplgEsh Safros kit i nead

as@ten%umgmoﬂ &jkcliéh Bf inRtdrogs abmmawm wmuoeeéla:ltmmc
46 i s one embodinent of a fluid feed so

conioUal SRAEENSS AR PbERCIRS Ik Esopm AL deI T GhSTRCEETS,

symbols, and/or other graphics or images on print medium 36. The pattern of
ejected ink drops is determined by the print job commands and/or command
parameters.

In one embodiment, inkjet printhead assembly 22 includes one printhead
40. In another embodiment, inkjet printhead assembly 22 is a wide-array or
multi-head printhead assembly. In one wide-array embodiment, inkjet printhead
assembly 22 includes a carrier, which carries printhead dies 40, provides
electrical communication between printhead dies 40 and electronic controller 30,
and provides fluidic communication between printhead dies 40 and ink supply

assembly 24.
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not limted to correspondi ng individual ink feed hol es

feedi ng correspondi ng vapori zati on chanbers and
woreiositpi4es shorter ink feed trenches that each PERUS2005/011396

correspondi ng groups of fluid ejecting elenments. A

thin-filmstructure 48 has an ink feed channel 54

formed therein which communicates with ink feed sl ot

46 fornmed in substrate 44. An orifice layer 50 has a

fro face 50 and a zz] e opening 34 formed in front

f ac E19H7§ 2 @rq lageamd r%'ﬁgé JtiRESf gnasyRbediBieatHER
prlﬁfhéé@p&é'@tTl?é‘{)ﬁﬁﬁl@%@rdléﬁoflﬁélﬂﬁgs ’aH%rr i nf@"r%r@@g or fluid

comuni cates w th nozzl e opening 34 an
ejestiagredémentsod2.t Rrintifg Ielamemtaét&me fagned\ohia sulgstrate 44 which

i 2.1 d. wi % hi ' h
nag gruik Fed St 6T Ened FRE ASulal Rk edthgoP A pidiiess
supply@fniguid ik t6 Printing letBehtees2anpk féed st 48fis 8he@nmbédment
current through selected firing resistors. A dro

of gdlwig frast saucas theeembadmentépéﬂwd. feed s@uEces inclyge but are

ok {395 B 0FahG IHPRNE! R fegRABIE38LUAD PREBSEARA

zzl'e 0
vapot{zétmdclﬁmberzt&nobrrmamxbe shattéraink ¢dedrtrenclids that ehok feed

feed ch I I 4 t I
CORGSRRNARBEIAHREOF I SiSctoD e BEnEs A TR THAI iU 4 bas an
ml@tferegu’ﬂ'fh el 5@ SRR th’a@élh%zleﬁ BBREAUMBaRE Syt PKifBEd slot 46

nozzl e opening 3 ., substantially normnal
foreed Ines@gme é#. fArr Dlﬂifg36r Iagesﬁ@hasa)fr@mtdac@ﬁamndra nozzle

orBB s PErAE AT 508, bR A58 e chamber

or VABbARAtidNH d:ﬁlélﬁﬁé\ld% f’orﬁteﬁzmét@ﬁww@h poinAilIeestes &\ﬂth nozzle
el ectrostatic printhead, or any other type of

opeTing 34 na i BRGNS B O B MR 8y o fring resistor 52
is };@é;‘ﬁg %% gﬁth rpt/a’pcﬂ'lia'ﬁ%)h'chlaﬁyo%rr S%téﬁbcfeﬁfig 58%195%'69&%%@

or exa 1 con ass, ceram
firiagsesietar G®loyeimu |tandontml|mg tHeramhcatmm oéelegtrical torent

thicsglrseigatod g s Bl AciroR GaneBHob B R BT fogrein

mcgltd?%éé ﬂﬁng 841513k 8P neY %h!ahﬁ)‘éﬁ o8l assrizAlonUH@hber 56 and

e"materital. Thin-filmstructure 48, also,
nozale opkrEng 34l east one conductive layer, which defines

condodite 8tk e aRS SRS hictEpd sfbt Ao VARRT-cH cnériBer 56
vid) FHkC\'eeH &!NaﬂhtéﬂM t mkﬂbttm@imgm igroperatioelyerssoeiatdd with firing

netal alloy. In one enbodinment, firing cell circuitr

resistan GRssudsthet Beeplets aidlawithiheranprization sperabeRbEre giected
thgoﬁ% (?érﬁe ?E @Br uc{ ué msﬁ@étﬁﬁﬁa"y%ﬂxeﬁo fPSILRa IR fiftfg

resistor 52) and toward print medium 36 upon energizing of firing resistor 52.
Example embodiments of printhead dies 40 include a thermal printhead,
a piezoelectric printhead, an electrostatic printhead, or any other type of fluid
ejection device known in the art that can be integrated into a multi-layer
structure. Substrate 44 is formed, for example, of silicon, glass, ceramic, or a
stable polymer and thin-film structure 48 is formed to include one or more
passivation or insulation layers of silicon dioxide, silicon carbide, silicon nitride,
tantalum, polysilicon glass, or other suitable material. Thin-film structure 48,
also, includes at least one conductive layer, which defines firing resistor 52 and
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In one enbodi nent, orifice |layer 50 conprises a

phot oi nageabl e epoxy resin, for exanple, an epoxy
WO efosnoraes t o as SU8, marketed by M cro-Chem Ne@t/v82005/011396

MA. Exenpl ary techniques for fabricating orifice |ayer

50 with SUB or other polyners are described in detail

in US. Patent No. 6,162,589, which is herein

i ncorporated by reference. In one enbodi nent, orifice

| ayer 50 is fornmed of two separate |a ersreferredto
'6% -bHY PRRE %axﬂé'nemetfge co l&ﬁtsveflay%%ﬁ@r@r@e{seiqrﬁxample
al&ﬁrnhhffgdlwshﬁanﬁﬂdt AMBhaA] hl[lrhcsr bHEP mdiEl & S mefal alloy. In

ni cke copper, | ron nic I pal I a 5‘
oneremimadiimemnt | fiirey gelf crauitty, sueh astthaskxabedem dé’aa;ldrelom iser

it i gl b
gt S P e Sa BB oySFF sih AT pRra f4ePghin-fim
strde@pe ggnerators 60 | ocated along ink feed slot 46 in
one enbodi ment of printhead die 40. Ink feed slot 46

i ncluges evppeimegt.iarificedayerdilbeorspiiees aphotainnagenble epoxy

o BB el Pafe RS SRR B,

Nesvtop, WneEﬂémp&r@Oecafrmdmat éabrizating orifike 1824 59 W'lth 3618 or
with mdrop generators 60 Ioi?ted al ong i nhk feed

Ot ROITBEIS ArRaECr DRI Sptaikin A5 BPEr%Y. Ghie2 555 Whih is
heg%é ngﬁﬁgoﬁité?a b rgf’erég%é H‘on%‘@m%%?ﬁéﬁfe%f cdll g‘ff@l"ﬁbsfs gormed

generators | ocated al ong i hk ee
of fwal separxpielay et tefarred tg @sex bawies [Ber (egatadrydilonphataahsist

bafardrie 00 HATHA Ories B oA Hiksb £BPoG ipTticke] alloys,
pagsdh@hﬁtgal& &Qh@éﬁhn’ﬂ%y@ Jsr?ﬂﬁéé odbPMe bavsef RE&r.Ss Odberiéiiitable

k feed sl ot 46 provi ink to each of the n drop
m@tenabah@wgveo canqysoemglayedrig fern ofiierllayep6046. Each of

5o° FlofikoDis s HHAaR fusiiu BTk b0 Grdrarbld 00 1Bt hBhg ok
feéch Qloltl 46&ﬁ@hb@hb@dlntdﬁmbpriath’éﬁdicbe ADuIldk ésdd $lot b jmMatudes
to ink feed sl ot. 46 through at | east o

| Op@ﬁﬁiﬁ‘ﬁénk fepd siobsidesiqg Fkieh- 0%0%968@93?6@&1;@%3'5?8?%0'

al%éé@q BRRI 5s n‘}gj;wﬁ( 288 1A IsiRk MHE@Q%H A ﬁitﬁlcéf n drop

romv tion chanbers 56 and throug
gemnezartbesGGérd; baatedaloag inkiess slnt %,l with nndrqmg@mratcgaﬁé)

di d
o AR B R A S GE Pl et
aléty inki febA S| ide 46b mbﬁé@m@diméhﬂm QIS0 cﬁap génerators
resistor drive switch a mennry circuit

60Fipcateg aleeg mbﬁe65|28|®ts45baﬂ‘ﬂ n@eqaal_aﬂ&& @ﬁegemewtomfm located
aloné E5ch Of ogpos"iwglr{fiefgga%loct' idl dod{ 4nd@Bb. In other

embodiments, any suitable number of drop generators 60 can be disposed
along ink feed slot 46.

Ink feed slot 46 provides ink to each of the n drop generators 60
disposed along ink feed slot 46. Each of the n drop generators 60 includes a
firing resistor 52, a vaporization chamber 56 and a nozzle 34. Each of the n
vaporization chambers 56 is fluidically coupled to ink feed slot 46 through at
least one ink feed channel 54. The firing resistors 52 of drop generators 60 are
energized in a controlled sequence to eject fluid from vaporization chambers 56

and through nozzles 34 to print an image on print medium 36.
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part of the circuitry that controls the application of

el ectrical current through firing resistor 52. Firing
w@edos/17358 s formed in thin-filmstructure 48 apdI/os2005/011396

substrate 44. In one enbodinent, firing resistor 52 is

a thin-filmresistor and driye switch 72 is a field

effect transistor (FET). Firing resistor 52 is

el ectrically coupled to a fire line 76 and the

drain-souyce path of drive switch 72, The drai nsource
pat igredt I%d@ﬂf@f@ﬁ"qszraf@gmeoe@beamer&amayﬂrm@#lbao

erﬁ\}gf)?ecﬁ # 6h&EBRHJIdiment Opﬁ}ﬁheéc? d&gwl iyl f(?[n%?]tfd%% a firing

age, such as groun of drlve SW
resistos152¢ arresistdndriveigyitah T2 amelnmrr;entrcnnyccllmou|t7i41r tiieihg resistor
the state, of dr ve SW.tc [

5259 Rek G kR GTarata? b iV SWtHi4 2 HEMgsY sftguit 74 are

pafiGithe dirchis tRat chittdls kh@ﬁp@fba‘h@ﬁ@iﬂéﬁ%ﬂ%ﬂ %hﬁe‘ﬁ't Elﬂébgh firing
that represénts part of an maﬂ?e and enabl e | i nes

resisiosiSve Rifiadcell S0g forenadindbinilel stoyeivee 4&ﬁndfonmhﬁt5ate 44,

ce" T ohe SR Rt B SR e

switeh &2 iefa fidld effeot dnsistor (PET). SEtr&gtrbgls&irfﬁzls(eﬂe@ncalwﬂ
or off, conducting or non-conducting) of drive switch
coyipledtige Biedlie’8 agﬁ dhe draip- sq%%a@th&f@rtyﬁ sygich & Ehe drain-

sodhBath GFUivewifth 'f@fsealﬁéi @fe%?r?ca?l_ Eﬁed o' d Fof iéh%emg 78

recei ves an energy signa conprls ng energy pulses an
thadriswodpkeddn arefempncpuloitage osddhrasigrauasli skhe gai2. ofldriversavitch

23R St caiis R Y bt 74 o AT Y sigts prive

swated 7J ned duration to provide a proper anmount of
ene to heat and vaporize fluid in the vaporization
c haﬁg@mosyscmmta?@nsapleg%mmﬁp@mplsd to prdaja line 8Qandanahle

ing§ 820, B BIHEES Akived S aBRCLgRatob fapEaRe DaH 8in image

ar@eéteitaé ﬁge@QZ rbéelde Iheneblsl\slgnhls't? coa’gof cﬁperatlorp] of memory
(non-conducting),. the ener ul se does, not a

cireuit i’y Mesyosy evcwt%ﬁaorﬁﬁ oNg i of @éﬂ@ﬁf\@smaﬁ%bv the

er%]%féﬁéighgfs Gﬂ1e EJ fefePof tﬁe%t&%ﬂ% bft s@t@ﬂ{eﬁ‘ﬁhte (e g., onor

rating enbodi ment an 1 nkjet printhead
off, |condgctmg or mm-aynducr.tmg)mf ddvaswitoh 72F|Thmgn@lde|319rm4&yan

I t f, fi | d
ing il oRerdt B0 SIpS. Sepals 205, enel of IR efdist R
firimg Ged 76 rdbeidé€anenefgpesighal soripiising eRetdyopilses and
102a-102n. I nother enbodinments, firing cells 70 can be

pravides gecenergy palse tediringoiesisielfzer Inoang erdogiaens the energy

o AR AC Ry B B8R 2hyRAFaS L 6ol e AAAARIARS anc
tindéd d0eidni totgrolideansroper amount of energy to heat and vaporize fluid
in the vaporization chamber 56 of a drop generator 60. If drive switch 72 is on
(conducting), the energy pulse heats firing resistor 52 to heat and eject fluid
from drop generator 60. If drive switch 72 is off (non-conducting), the energy
pulse does not heat firing resistor 52 and the fluid remains in drop generator 60.

Figure 5 is a schematic diagram illustrating one embodiment of an inkjet

printhead firing cell array, indicated at 100. Firing cell array 100 includes a
plurality of firing cells 70 arranged into n fire groups 102a-102n. In one

embodiment, firing cells 70 are arranged into six fire groups 102a-102n. In
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and mcolums. The L rows of firing cells 70 are

electrically coupled to enable |ines 104 that receive
wep@bl1es4s$ gnal s. Each row of firing cells 70, Pef/@s1008011396

to herein as a row subgroup or subgroup of firing

cells 70, is electrically c?gpled to one set of

subgroup enable Iines 106a-106L The subgroup enabl e

Ilnes 106a- 106L receive subgroup enable signals SGL ,

G that enabl e the correspondi ng subgroup of
othqrrqrn!goq*mqrgs fningaeds A0ceanube arrgnged irtetanycsiiiaple number of

firg BRRICRCH 42 TR hoh dhefoul SO TR bPotps. RO 1627
coI Uinediringcdalide® ini arrm,gm@laress&mamatm.ﬂailgfarcéngddantb L rowes
anflaf SPREETS o THE ool S TRl e attgoaly GivmiSy fo apable

hné§ 19hﬁtﬁé’€ﬂe@:éivle)érféb‘l’é’b©ﬁa¥so E’éléh Rw bf‘ﬁnrﬁb”ibé‘né 7@ er%ferred to
8m In other words, each of data |

hen@& @Sla)mw BYbGIOBIPL Q] %&xgrcyurtoﬁmragjcells &dﬁ elﬁctmctaély coupled to

ong et i sbfisrolp S i SesiTlel JheylRfous phafeifes osa-
108Rtracéivesubgfifup enatleeignatabGn, s8R e BGotraehable thee
firing cells 70 in the far | ef t col um, I ncl udi ng

cofreppaidipgsubgrayn of feingcells Eone fire groups 102a-102n.
Da f.
! e %ol 3By bPe BleRfidd J? L¥ee08th etd fin d@sgffbsg 108RPthat

firing c acet col unmm an 0 on
re¢eivaddta snghalsl D, Data DmnespeemelylaEach of fthe try cmiatﬂrws

f th I [ he f
indigdR i Gl 70 itreeh Agihe i Buph 07 Tofned: e pqumn
of filih§ c8li®#psrekorad wgérenﬁ @xs@@atﬁﬂh@%rﬂﬁﬁbr datd beuboﬂs i's

arranged into six fire groups 102a-102n and each

eledﬁﬂcsdiymdunl%i gmn@@f tadipgs 198RS 1 i stiieg r\mﬁg, each of

th& 4 ;%‘ff Sl 1 (8- AT rei%tgHgﬁlIy ddbich %d;{%; oSIPEA B cells 70 in

onel dudhomefudhily fridd 28llnd in Bach aﬁlshesmretgilbhps HOEBEHOZQf For
subgroups and data |ine groups

exprle (fafa pise 198a 13 Glartas lvrfaupﬂqqﬂq%% eﬁﬁsi}ifwg Gelfg 70 in
thé MR dBRin %c@ﬁ{?@m’#@célﬁ%iﬁ% &adt Haha'ey Bfoups 102a-102n.

nstea e groups 102a-102n have
Da:taﬂi‘her‘l&)ﬁb i8 wﬁér&ncaﬂy cuipdgdtopsachaf the futtgecdllis d igrtbe @djacent

ol BB Wacivet 18 gro et ludioiath T8 sOBREEL R klica
cohg{éhd‘%aﬁéri §f th ffgCRIB F0aH th@myn%m RelunsniBEREMg f&m@ cells

I ne rou can have a different nunber of
7 inréand @fdhe§lr€0rwsctﬁﬁ;ﬁaﬂ@3nt o any other data line

%g ﬁ%ﬂergfa'g&'gf ‘ i%‘gl ﬁg id Brr5AGEd Plto SBERD! drEugs 98PS-102n

and each of the six fire groups 102a-102n includes 13 subgroups and eight data
line groups. In other embodiments, array 100 can be arranged into any suitable
number of fire groups 102a-102n and into any suitable number of subgroups
and data line groups. In any embodiment, fire groups 102a-102n are not limited
to having the same number of subgroups and data line groups. Instead, each of
the fire groups 102a-102n can have a different number of subgroups and/or
data line groups as compared to any other fire group 102a-102n. In addition,
each subgroup can have a different number of firing cells 70 as compared to
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coupled to one of the fire lines 110a-1 10n. In fire
group 102a, each of the firing cells 70 is

web@stioi4sal |y coupled to fire line 110a that rRCERUSHS5/011396
fire signal or energy signal FIREL . In fire group
102b, each of the firing cells 70 is electrically
coupled to fire line 110b that receives fire signal or
energy signal FIRE2 and so on, up to and incl uding

fire group 102n wherein each of the firing cells 70 is
any p@arrwsrwp @gopaah dfadlinegroypsan mvetanguffer%r&aumer of

frif) 65S 78188 ccp SRA1E YD ARG adth T grbdipaddi ti on. each

irin in eac ire groups
102§heﬂm2ug ceilsélOantaeiohadﬂtlye ﬁwgn‘o&nbstiﬂ?a tainrare electrically

cotyiet 45 £oR, orefib o e ke 1bh g " Kas, Bach e fring

cely ’?O ﬁ’ef Ql\é'cﬁﬁﬂ\llg ﬁoﬁﬂharte Lﬁ?e ﬁﬁé‘hh Ga |théﬁ%céﬂ@§‘fﬂé) §igntapor energy
enab one subgroup firin The enab

sighat FP@E‘celn &remrosnpombd gaeh 9? msaﬂlrmqnelismo is. elemcally

cofly B 6 s il 4708 shat1EBer RERET Dol dlfnel il BBt so

onf uip tandehdigding furégcdmpaﬂozﬂnWh@t@n@écdaifahé fionglcelldIO0 is
D2 Dm sets the state of drive swtch 72 in one of
elqcﬂé:aélmav@w@&?dr torfirgdingeél 1|0§ that repgivegfire sighal oF gnergy signal

PR SR b o L PO e i i

102wu$ eleetricélly moeapkeet to acoramengefaegoealiné|1REIthal RHiedi to
c{)row ded on the fire line 110a-1 10n corresponding to
grayd-fire group 102a-102n that includes the sel ected

subgs BEEré?fonf bﬂb%uﬁ%ﬂafblg anams@mesgm si @l are provnded on
FI REl - FI REn 1 ncl'udes an eneragi/ pul se. The energy puls
a

subgrauposnatde lioes ﬂﬁ@aé@ﬁédp@@ ene pHRIPYES fithotcslls 70. The

fi
enB BB AT YRE IR 1 152 T i o By i nes
10BRL 108N ! §hesdara SignaliBat Dand Bireare sto#edantmemomtlrcwts 74 of
medi um 36 to print an | %e re&resent

engblgddfirinaelisp0.. Eacinef t alasighalg blﬁ Dm sets the
st%%%grd?i‘(}%n%tcfn'ﬁ i'?n%rfeg{)i* e7 ab%d)ﬁr'lr@céﬁ%t'ﬁo S'frﬁ@fi‘irﬁe@%ltch 72

n the en ubgroup and providing a
is sseogorsiughal nGﬂ defEiduEt Bﬁed on éme stpired data slggah@ugt ors

e o O ELR R B SRB S P PBy
9%&?’?‘"?5‘1 %RE@IS%%MUQ@%YMQG%T@ gheatod-1f 1lUneccQ‘fé§pJI@>ndlng to the

p enable signals SGL ,

flrsgt@tmmg%aﬂazséh@fcmcudaséh@sel@c&ﬁio%umm@@@gﬁﬂwceﬂﬁ £0. The
ort 08! E EEREN P ANa o o Resovht £08) Blce
provided on the selected fire line 1103-110n to energize firing resistors 52 in
firing cells 70 that have conducting drive switches 72. The energized firing
resistors 52 heat and eject ink onto print medium 36 to print an image
represented by data signals D1, D2 ... Dm. The process of enabling a
subgroup of firing cells 70, storing data signals D1, D2 ... Dm in the enabled
subgroup and providing an energy signal FIRE1-FIREn to energize firing
resistors 52 in the enabled subgroup continues until printing stops.

In one embodiment, as an energy signal FIRE1-FIREn is provided to a
selected fire group 102a-102n, subgroup enable signals 8G1, SG2, ... SG.
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on data lines 108a-108m and an energy signal

FIRElI - FIREn is provided on one of the fire lines
wQa1@8405430Nn to energize firing resistors 52 i nPETES2005/011396

newly enabled firing cells 70. At any one tine, only

one subgroup of firing cells,70 is enabled by subgroup

enable signals SGL , S&, ... SG to store data

signals D1, D2 ... Dmprovided on data |lines

108a~108m In this aspect, data signals D1, D2 ... Dm
changeiia seliprhrrd epakieanmihelrwibgroawe g diffarent firg aropp d92a-

t [ i l e .
107 118 ARY SpaBlsfuiAb i oS B BHRalDT B2 STifyoviae
onaiata tines 1 08z-diddut andiain enaagy sigeay i IRE tHARERIiRBrovid&Eon one

of i, fie e 10 Ot S SiE o eRE TS AR aBa Neaiy enabled

firidy CERg 2Ot Atiang SHOHRE, MY INEMRBGFERIp BRFIFE cOKETd APenabled
| ock diagramillustrating one

hgure 6 is a bloc ]
by stbgtiupeenalle signaly S@1, §Ghr.i.-ndGe tnisigire datsigmals D1, D2 ...

Orf RSV P gta % BEA-URT Sk b 3 s b2 .

D2 08t iheari08andi8ne ate tieedidsiohhmaultiplexellidats signals. Also,
208a- 208f corr esp?nd t ? fire groups 202a-202f, . .

Onl’:’éaﬂ%%'t'w eHp In ARe efiad fige prqups1Q2en 9?%\')?%@%%\%%%“33

7230800 51 U SRS B enerpy i d R g o

thd selectpddirpgraog 4028202 dHaliveyers edeysignalalEIREdeFIREN
sl.ots, 204 a 206. Fi 202 d 202d

oréi bt aarat e skots B Z-3025 620 BN PR oups 202c
and FPR4E s BloeReSRStan Ngratiy éreeenPodimaNtor allgout of

fire groups 202b and 202e are. |S£e(:)ﬁs],|ed al ong bot h i nk
printheddsdie 2902 0theapdntread digm @00 includesisix fise Srours 2Rp-208,

: t t 0. Qne, i k-

w5 SEEH AL SRR RSSO A BB aoso.
Thbggegi_néis Q@@h?ﬂ{?fgforrg&b?mdﬁ &aﬂrsjllg mu?@ QOZbFQOﬂfierespectively. The

embodi nent, ink feed slots an s S
engbledingsnk!0 ewi#qaguwaek,eneé% %apa'ﬁégfgh 68, -y-c;?%ﬁ ot

[ ke fire

orGLo O P08 19 SnqlIBReRERE] L SoBOuR. ot The ( nk feed

s| ofThe2iiK fiea dral (s 208zp202fare disgdsedaaiong tikoieedstots @204 and

208 itso g oMe o nd alesars fispob SR AT s el agt2pa 4 fire
gr@]e?%ozéaﬁb 203% are Hig,?ogé@ HRnglinkfeddslotides. fheiflrg groups

70 from each the six fire grou

s 202a-202f. .
202acAnch202erd flispaged alang brghiink feadslts f%a@qi 0B ESfIleDBk
ok g A A S SRl RGeS koo
sId¥04 a6l ook escladed 2endth 2Mat extends along the y-direction of
printhead die 200. In one embodiment, ink feed slots 204 and 206 supply the
same color ink, such as black, yellow, magenta or cyan colored ink, to drop
generators 60 in fire groups 202a-202f. In other embodiments, each of the ink
feed slots 204 and 206 supplies a different color ink to the drop generators 60.

The fire groups 202a-202f are divided into eight data line groups,
indicated at D1-D8. Each data line group D1-D8 includes firing cells 70 from
each of the six fire groups 202a-202f. Each of the firing cells 70 in a data line
group D1-D8 is electrically coupled to a corresponding one of the eight data
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includes firing cells 70 electrically coupled to data

line 108a. Data line group D2, indicated at 214a-214f,
wop@buaass firing cells 70 electrically coupl edP€DUSEDH011396

line 108b. Data |line group D3, indicated at 216a-216f,

includes firing cells 70 elﬁﬁtrically coupled to data

line 108c. Data |line group i ndi cated at 218a- 2

18f, includes firing cells 70 electrlcally coupled to

atallne 108d. Data |ine group i ndi cat ed at
lingsy 122> 368h (FigreabsData ﬁlnﬁ,g@@m @1 7indisptad af 2339121,

ncflRgR Eg UF TS B8 CunleR i dal 08, Pata e grou

D2eindidated at Qyzéadugf ,anicltde sl fitiag belﬁse?(l@ﬁctnmyacdupim:l fo data
. ar U t I 224a- 4 i,nel. fLri

in€aPHS Bota it ofsum ey ndhaiedal 2152 B imcliSanhignd et 70
ele?ﬁfc%l]i/ bBGPEHQHQia@lmé AdBeaRAL fhe ﬁ?&?p %andldaﬂéb Bel998a-

Iring c lectrically coup line
218fosreludeschiring cellse’ § electitpaly rspgpled tp :daitﬂ llm@ H@&d data fine

gr%ég ,il%tg{?'a?é:‘c#]a%/ %%C%E—Eggﬁ g%q?lilcﬁég qrd{@;&il%a%@e,ecﬂ?cally coupled to

dat@! IRt 108! Dﬁtalm#@?ﬁbilpt 06 gihbicatatbaty222a-2221 incfdddsfiring cells

firing cells 70 of the corres ondln data_l | ne
70 -1eqyscalw.qoyp¢ecbt9pdqtadmeﬂ)o8;fo 2 Inagep 0, intiaed &t 224a-

2054 § lectl%:fe%r fir célrék768 gy ﬁgélegﬁg hné L Sérgcg dfine

I'h SI ng O4a an
dpalDSdemadecab’oz@Sa-ﬁ%&mhlmw firimg oéllqo?(D pideirinallgiooupled to

grd eG
dafh iend08tes Farh e Sientinelpels of I Gt e 2qd i pplsiedy
G’@eﬂb%ngf &Pe aﬁféel‘irfg P08a-408h Nafbadh daR2me @84l1ophsed

ong ea e opposi ng S|des 204a and_204h of ink
ele‘omaugw@upmuto anh@emqm cijewits &4 & Brimpcells &Pt e 202a

f1 ui di | k feed slot 204
ooffeerying et (RS P21 ot 20a. Drop generators oo

in #%?{gu qz(gnggmgagggmsposedimm@dfm i2rpef inkTded slot 204.
Trl ok geeshelob 36 TRUREAPRORNG BUkTESH SIOUERIES it 2080 that
ex%“?‘%gw 'ti%e 9%@3‘?@@0@ p dhﬂ\%agrcgé‘ Q@)OD_"FI*%W'I celigTed Fat ed

and are di sposed along t opp03|ng si de
pridfaddiei2tl iheledediriog ré@létoré’ ] tba‘o@reg@afé phdmpsg@eraters 60.

L

opgﬁb IE;'E‘?&'QS db&a 206 ?_Qﬂ% cbffilkk f&%ﬂsléi 204.204e dfbe génerators 60 in
enerators O in data |line groups D7 and D8 at 2I2<L%rom ink

FGhdt 205 ase Buidicaly setpladdadniafead siptia04 Furaesiveon
feSEEEﬁEﬁiq die

Drop generators 60 in data line groups D1-D6, indicated at 212a, 214a,
216a, 218a, 220a and 222a in FG1 at 202a are disposed along one side 204a
of ink feed slot 204. Drop generators 60 in data line groups D7 and D8,
indicated at 224a and 226a, are disposed along the oppoéing side 204b of ink
feed slot 204. The drop generators 60 in data line groups D1-D6 at 212a, 214a,
216a, 218a, 220a and 222a are disposed between one side 200a of printhead
die 200 and ink feed slot 204. The drop generators 60 in data line groups D7
and D8 at 224a and 226a are disposed along an inside channel of printhead die
200 between ink feed slot 204 and ink feed slot 206.
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200 between ink feed slot 204 and ink feed slot 206.1n
one enbodi nent, drop generators 60 in data |ine groups
wDe0BB0HAE8 212a, 214a, 216a, 218a, 220a and 222BCHDIS2005/011396
| ocated along the length of side 204a of ink feed sl ot

204, such that data line greup D1 at 212a is next to
data line group D2 at 214a, which is between data |ine
D1 at 212a and data |ine group D3 at 216a. Data I|ne

D4 at 2 .18a is between data |ine group
216§P ana egodiment dé%eﬁng?’fﬁfts @Ozmadataémﬁ QFPH%S QﬂoD@ at

2158 M4 P%4 §19§X%26é3aﬁ@9925'a'?8l an dggg 4%9@9 ﬁsﬂ%

generat'ors 60 ata |ine roups
20éa of icleedrsioll Hg isadh dhatrdata lire gppas Drigtd1@a 20wt tof data

ing 960y B2 o oea; By Bk el Dl ol ine
grduwmcﬁtwaa%ab I@é”g%ouﬁ DPHO3 dLisditebh RdtA i @ch?p D3 at
226a. Fire group FG4) 202d is disposed along a

216@@@dcﬂaéaﬂme<ﬂroumla5f@t 0a. d@at@dme areep fbpt §édre st 4o
dafilislofelib 05 £ 230 Tiol SRRRGR S G Pe &R e rpbBE p7,ane D8

at 2244 and@d26p areuptatdd tatongithef @mbsmgaslda@o%oofnﬁlc fdadeslot 204,
ink fromink feed_sl ot nerators 60_in

sugh fratglaba fae oy 1.%1§§ﬁ<'é@5§8€i§q§ata Ifvegroup xg at 9342 and
daffith o209 23335 Bpfodlicwantiediolg (s 23ele 2042

op generators 60 1n data |ine
gr otijire gwupMd(Fmdf) 202di is alispbsed fonglamedond eyt cfrink feed slot

203, Fherdior B P PO 48 SUFEa iepied Monp &2t Hidhe
opgbs%?s%es?zld@b aRd 004b Bk Gk feddQlotoruh aﬂ@ﬂuwcfausilcwgwito ink

et ween one side 200a of ri nthead die 200 and in

feefdael@t 204 to pecpivepinkre H06¢04.nDieR gengipiorg Qi ipdata

R e e g e e

dleﬁidébd%@én@t\ﬁle ISMGG%@@oSinktfeié@élot 2040 rmoprgmmratem 6% in data
op generators

ine SIUPS DD Beladiosdes Shagid B0 220 RiscdsBaea alfgo e

op&oﬁgﬂbg‘sag’é ZPHS o?';rﬂ@fe%gds‘?otoioz! khd BRSH §éﬁéra?c9§ GOﬁH‘Héta line

ine group DI at 2 12d I1s hext to data |ine
groupmsp 1626 at 2224d214d1|2dl6d|, 218et 2R0shanth232d iare dippegpd between

o o SR 5 05 05H e Rl B, P o

da%&ﬁnég%@@g B?'a!n@leDa BPPR4PanAt2283te cﬁm@édl aﬂeng l:amns@é
at 222d i's next to data |ine

chgenel et rinthead die 200 hetwaan I@kgr OUSHQ’V ?-Qﬂ@ngsnhtfe@alet 208.
ang 1538 ShBodiffid estop! JuMerAdfs 8ORPTARMIR! GRupetPI-B6 at
212d, 214d, 216d, 218d, 220d and 222d are located along the length of one
side 204a of ink feed slot 204, such that data line group D1 at 212d is next to
data line group D2 at 214d, which is between data line group D1 at 212d and
data line group D3 at 216d. Data line group D4 at 218d is between data line
group D3 at 216d and data line group D5 at 220d. Data line group D6 at 222d
is next to data line group D5 at 220d. Drop generators 60 in data line groups
D7 and D8 at 224d and 226d are located along the opposing side 204b of ink
feed slot 204, such that data line group D5 at 220d is opposite data line group
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feed slot 204, such that data line group D5 at 22Qd is
opposite data |line groupD7 at 224d and data |line group
wD200at102292d i s opposite data |ine group at PeBUS2005/011396
Fire group 3 (FG3) 202c is disposed along a first part
of ink feed slot 206. The ipk feed slot 206 includes
opposing ink feed slot sides 206a and 206b that extend
along the y-direction of printhead die 200. The firing
cells 70 in printhead die 200 include firing resistors
D7532 %445k ang daisdine grounil)atéddd i eprosife. data dnggspup D8 at
gnerators 60 in FG3 at 202c are di sposed al ong each
t he opposing sides 206a and 206b of ink feed sl ot
206Firglgrodp SFG) 202cas sisposed akEry) afirt (2ot afrink feed slot 206.

Th ik feeGhsipYR06 MR Efeehobinss ikied St i e Eiob that
ext@ﬂb\ambﬁgﬁq@y%@én&io%nntha@laQﬁé Qdo atrndkithg 8&1@670 ®16¢C,

Oc and 2c in FG3 at 2c are dlsposed al ong
priniheadidie ZQQabclude fiFiRg resigtoss 62 tmrem%bow@érmnﬂr@toe@%

Thi 288 kS P an bt 0ee e dibhq Tpndbatk el s

oppesidg sides 2@@ arld208b &f irgefeedadistr206 0The detss getherators 60 in
FC:‘»gS: ﬁ D1-D6 at 212c, 214c, 216c¢, 218c, 220c, and 222c

2redividisalieerriniad ta inkdeed sipt #0684 repivg dnkyfram ink

‘fe%p ? §gi nk feed sl ot 206. The drop generators 60 in
ata lI'In

e groups D7 and D8 at 224c and 226¢c are
di s posp geakmtgrsat0 imd;ahtaéinergmupia DatDgy indidededi ati2 €2¢ 3 4c,

k f f eed 206.
218 i aaPiand 22700 ysner 202 ahnaspRSed png o giganen of
lnkD%e%l&tZO%lzDropzééﬁeraﬂﬁ‘Bo iR H3ta lin2 QfoLsD2 224 Dseindlcated
| ocated al ong the length of side 206b of ink feed s

at 204¢ and@26chate dispased alengitbepppesing sidee0fa Oiﬁé’ﬁl‘tfeﬁé Slot

| d I
2oy 35, g P g i AP 11
218602%0%%&1222&&% U%pbe&d?enggbﬂ anéltSI‘dEl Z@@hlpf lﬁﬂnthEadﬁﬁEZOO

and at a | he ou a C | ne I ou
andanis feadt $iek 208 o THAIKOP SRBe OB PR GhiadBgaToapap? and DS at
22%%‘?@;%2@& 07. s%%rélob G if uehll%aﬁﬁep@pbr?ﬁh@éd ArA200

C are cated along the opposing side 206a of
betwderh addfest ctiotZAD3, amiurik fehdislala08. | i ne group D1 at

T i T T e
212&0%@9 pzzfﬁcr g1 8¢ Ozmcﬁadacgﬁ%ct: 3R2fochfeddhleng 3188l Iskigiin of side
206b of ink feed slot 206 such that data line group D1 at 212c is next to data
line group D2 at 214c, which is between data line D1 at 212¢ and data line
group D3 at 216¢. Data line group D4 at 218c is between data line group D3 at
216¢ and data line group D5 at 220c. Data line group D6 at 222¢ is next to data
line group D5 at 220c. Drop generators 60 in data line groups D7 and D8 at
224¢ and 226¢ are located along the opposing side 206a of ink feed slot 2086,
such that data line group D1 at 212cis opposite data line group D7 at 224¢ and
data line group D2 at 214c is opposite data line group D8 at 226c¢.

Fire group 6 (FGB) 202f is disposed along a second part of ink feed slot
206. The drop generators 60 in FG6 at 202f are disposed along each of the

opposing sides 206a and 206b of ink feed slot 206 and fluidically coupled to ink
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206. The drop generators 60 in FG5 at 202f are

di sposed al ong each of the opposing sides 206a and
wQoeb/1af458 nk feed sl ot 206 and fluidically coupdPUS1005/011396

i nkfeed slot 206 to receive ink fromink feed sl ot

206. Drop generators 60 in qgta I i ne groups D1- D6,

i ndi cated at 212f, 214f, 218f, 220 and 222f

are di sposed along one S|de 206b of ink feed slot 206.

Dr op generators 60 in data |ine grou D7 and D8,
feqahalot 408 do apceiveinkFemankieedsiat 206 gﬁé@ ggneFegonsH0 in data

in8RROTHID1DH S ARSRPLt 21 DR THEE 1%@%2&?5;?%2%?55 ¢

I'ne groups ,
dlsznoséﬂ al@igbne RIE Z%iml oﬂmkffead elodi 280 didplyEmeeatoroB6@ in data

iniiie e Pl Beineud 22F s Sra At BB Bloriihe
opga%gamb aaéé oﬁr@k weameztbaal PRE dAsp ?é‘ﬁér@ﬁ)r?x mNRYat@iine

pri nfhead die 200 between i nk feed sTot 204 and ink

9@%%%@ ap@82f, 2446 d 66 i 220rand? 34 aje skispaseddadgeen
ol Agb SES AR R nful uf i 5613g, BGp stiPproo

da?é)ﬁrbe gfoupsDT emd B8 at 228band 2RGF ér’eanspbd@l élbng a@rlnsﬁﬂe
at 212f 1s next to data |

Ch}mn%'rpf. fitndesaiaie 200 Befivaen igk Saast B0t 204 2naiink fepdisioh206.
bot i 8he inbbiftient, diBb gcstdtots A6 et Blog DHibO
21 Im_s 24 221B¢, 2 08f; 22[2)1‘2 and Qﬂaﬁweﬂecaledtzalmg the Ieeggh ?bonsale
ne .qr pu . ener at or, al a, |
206batt ik ffLsiat 236 suonnml SRa 1BaELS T 80214 i€ Bkt e
llnér&oﬁpﬁ’@lﬁém & dRich08 debledmbafLfte §lovb 1396t 232Cand Bata line

data line group D5 at 220F is opposite data |ine grou
grofe B3 arfctamatading arowe Dgrai il Sbes betwerrr datg liggsseue £3 at

2 B S S B s 220 po  P 42521 2B e

Im@@‘o@@@S ANE20f Mropeyerverators 60 dataRE: gurtoub@n)? ane D8 at
i sposed al ong side 20

f k fe 204 d
o Seabecs e P b o BBk bt
sush dfiatiafinehoylhs Fb2207s Bepotit gl e %‘E“?%a%?z‘” and
dat?k?é%gu;tsD@tatﬂZEfmdpid)s;ﬂechlaithEnggroupIEEd?tZQafnk feed
0 0 n rom | e .
c ondhite araupeh (G 2028 1 el AiohB3he Bt ot b i siots
204“5%& ab6d The drbp en%l@t@rs 86 APFentht2iip aealishsdeesaigng side

al ong side 206a of ink feed slot 206 to receive ink

2G4boof ink keddslot 20érangdodde 2062 of Bk fger &leh2i6s 1Beon geneacpators
6(2@6cggz%argerogp§' BASER B MRS HGidRES 282958, 2R, 338b and

224p are disposed along side 204b of ink feed slot 204 and fluidically coupled to
ink feed slot 204 to receive ink from ink feed slot 204. Drop generators 60 in
data line groups D2, D4, D6 and D8, indicated at 214b, 218b, 222b and 226b
are disposed along side 206a of ink feed slot 206 to receive ink from ink feed
slot 206. The drop generators 60 in FG2 at 202b are disposed between ink
feed slots 204 and 206.

In one embodiment, drop generators 60 in data line groups D1, D3, D5
and D7 at 212b, 216b, 220b and 224b are located along the length of side 204b
of ink feed slot 204 and drop generators 60 in data line groups D2, D4, D6 and
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In one enbodi nent, drop generators 60 in data |ine

groups D 1, D3, D5 and D7 at 212b, 216b, 220b and 224b
wae@sheast ed al ong the length of side 204b of PeRUSMes011396

sl ot 204 and drop generators 60 in data |ine groups

D2, D4, D6 andD8 at 214b, 2318b, 222b and 226b are

| ocated along the I ength of side 206a of ink feed sl ot

206. Data line group D1 at 212b in F& at 202b on side

Decel 214 R4Bh 24P pd 9208 R ertpeeaiong BOJRNGINGAGE 4ga of

ink&@4a-sidtalos. | hag 10 ugbﬁfat Qiﬁbm PGhG4 2@‘2b2c9?-§db3204b of
Ikl:éteosme datallne group D4 at 18a in FGL at
n

d slatr2O4ge @egpogseiram aragposiie rdaiza e goRtp D8 adsﬁrlﬁsnm &G1 at

2085 alhnd 05 209, Pata el Sbont 7164 iR 026 i bPeste

dat Knepgidipada 222484 in FGH &t20232aDat Inieggronls B ad2309in FG2
206, data lLine group D2 at 214b in F& at 202b is

at 2P2nis @mm;sﬁ@cy@éa dneigieup Bertxd2fa inddshal282a 0 Sata figengroup
D73t 2RO 152 55 BB BppesittPuctd 1R gfodh D222l E8E
20282b is opp|05|te data |line grzggg D4 at 218c in F& at
202 n t [ .
opp qgeln I%d S,oggﬁépga '?9? %rpugé%g F% é&%ﬁlz@% 1
sidabaechid %l@fe%ﬁpsIQSZ(% aé’@@@rds@ f%ﬁ o é@gﬂﬁe Héta line group

op05|te data |ine group D6 a 2c in F

D3Fatr2=.1ay|?lﬁﬁ% at R0y ajtyesitie Zaﬁbp@ﬁéa line @hgup B¢ %te%lﬁbdm FG2
L
ot B8 s Sl o 2R aPSfbA T BE 20580 pata o aroue

De2p 2y inl mzfaeedzsh@bpaaéitea@@taainéegraopmaét 220c fhefe@3 at
sl ot 206. Drop generators 60_in data line

20Bo, Ak Al AGVE 2t 240R 4N BEPA 202biie SPPYsEs daiiiie aroup

al ong side 204b of ink feed slot 204
D%%ﬁ%’lﬂﬁgﬁ?gﬁg%upl ed to ink feed slot 204 to

r eC?ir\eEQrPub 5 {F@aB)i ZﬂQgZ isatisziser #l0dg tHar secayehparis of inkdeed
in _data || . ™ i ndi cated at
sios 204 eidds. $hedhonaenedlors D filS5eLa0%F g clipeBtd along

s.d%ffmwgf in'R‘?eé@%ﬁ‘;tQloe,tar%pﬁdwoeaczﬂumefée@kslétrma i Dkop eed
6. The drop generators 60 in FG5 at 202e are

gediesiosetl bedaladine gmupe&jl NN and Dinindieased 3t 2d4e, 216e,
22 S o QB0 S Ao 0 BB B Bl 1 ALY bl
coh%%@tatﬁqmglrf%éwslgﬂgo:ﬂ ?@%déé\gé mklfgtmt\ Z?rﬂ(f%edfslmirﬂocf elnb;:sl ot
geperataes 60 in gat% hn%rgro%g D2, D|4n D6aaraltd DISn?n {:gtlé at%4eD§’l 8e,
222¢ and 226e are disposed along side 206a of ink feed slot 206 to receive ink
from ink feed slot 206. The drop generators 60 in FG5 at 202e are disposed
between ink feed slots 204 and 206.

In one embodiment, drop generators 60 in data line groups D1, D3, DS
and D7 at 212e, 216e, 220e and 224e are located along the length of side 204b
of ink feed slot 204 and drop generators 60 in data line groups D2, D4, D6 and
D8 at 214e, 218e, 222e and 226e are located along the length of side 206a of
ink feed slot 206. Data line group D1 at 212e in FG5 at 202e on side 204b of
ink feed slot 204 is across from or opposite data line group D1 at 212d in FG4 at

202d along side 204a. Data line group D3 at 216e in FG5 at 202e is opposite
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D8 at 214e, 218e, 222e and 226e are | ocated along the

| ength of side 206a of ink feed slot 206. Data |line
w@e@apodis at 2 12e in FG at 202e on side 204bPCI/UBI0K5/011396

feed slot 204 is across fromor opposite data |line

group D1 at 212d in FA at4802d al ong side 204a. Data

line group D3 at 2 16e in FGb at 202e is oppositedata

line group D2 at 214d in F&4 at 202d. Data |ine group

daigdiri 900G P £ TLECI G A 2R AR e diPuf P AT HEes

P00 ZRath §in® I
ot 200 Eoroctatana Jpoggom e, AR P Aarsgz bty nd ioup

D7@t@2denn R4S at 202e imommsitgtdata Haeigsowp Biptsd s indda4 at
Zo?ﬁlpk feed slot 206 and across from or opposite data
ne group D1 at 212f in FG5 at 202f al ong side 206b.

Dat Aldrigniek geed! slomoat datalite group @R at 2 ARm FE5e20ktie
data line gr 214f C;zn FG6 at 202f [

aloga e BIA DT TUDESR 5 AP6AndBeoSR S o b SPes Raaa IMsegroup
D13 2421 BEERE A 24 adhd Ghe 30680 Bata il diBba D4 A2 HOMFGS

2€ 1S opposite data |ine group
at Z@Qeats adifsiterdafainagrag2 D2 atr2 1dfién E@Boati2a2it Data line group

th | udes 672 d
A rinihiah & 206 1€ Supesieta s 2o BRLA AR ifme ot
202hf %Hd&%ﬂ@'hﬁé @"réu;ﬁbe &6226enarﬁs@fat 202@isoppotitediaialine group
214, 216, 218, 220, 222, 224 and 226 in

D4aatf21r8érl]lgF&§ﬁpﬁtZZ%?é 202f includes 14 drop generators 60,

L , , i

sus it BUSeriRilineht PRl b0l g8 8afSe henERfors co.
EaSﬂ??Z‘%?‘E'*ﬁﬁﬁb gg?upégf ze?%zoaemz?@tesmz tvopugmeratprs 60. Each
Pt |3 GREANGIPYP 6~ Ber ta‘ﬂé@? 18216 &@Qbaﬁpﬁ‘? 8pf 226 in
a f% Ig%\g;f 29?5 0¥ HhudR 14 | HFd’p %r%’rﬁtcﬁ‘é‘ $0dsQeh GRAYSRH qi’ré group

I ne group or ata [1ne group.

Zoad{rﬁ)w incluges m mautigmmso:owied ’m:& data ings tQﬁa—éB% In
nu e

o3t REnep st R BT AR oA PRl SHERFE i b aron

geRbRAbFd 66 é%h%@@éré&gémémms 6@8 hEhAged frany sditalfie pattern
generator's 60 in fire groups 202a-202f. Fire |ine 208a

of deoegenerateraipey fico gpuiand d@awerﬂeratmg pﬁé§ﬁ§,€t Wie geoypor part

or BBk v ;1 G5 TRahT oL 200 SRR neeny ool
nu?r'ﬂ&érbﬂtﬁ\r‘@gfbup%ﬁcﬁady slitdtsie 20nkmvchf 2062 Ilm‘e geaUpsne 208a
is coupled at, one end nk feed

f or (G easkcine f (e 2 SHaB0d" Bie Saperan pavgd to fring
re&ﬁ)'?@%?qn drop generators 60 in fire groups 202a-202f. Fire line 208a is

electrically coupled to each firing resistor 52 in FG1 at 202a. Fire line 208a is
disposed between one side 200a of printhead die 200 and ink feed slot 204 and
between ink feed slots 204 and 206. Fire line 208a is coupled at one end 204c
of ink feed slot 204 to form a substantially J-shaped or substantially U-shaped
fire line. The portion of fire line 208a disposed between side 200a and ink feed
slot 204 is electrically coupled to firing resistors 52 in data line groups D1-D6 at
212a, 214a, 2163, 218a, 220a and 222a. The portion of fire line 208a disposed
between ink feed slot 204 and ink feed slot 206 is electrically coupled to firing
resistors 52 in data line groups D7 and D8 at 224a and 226a. Fire line 208a
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fire line. The portion of fire |line 208a di sposed
bet ween side 200a and ink feed slot 204 is
web@stioi4sal |y coupled to firing resistors 52 i PCHEBZ05/011396
line groups D1-D6 at 212a, 214a, 216a, 218a, 220a and
222a. The portion of fire I kge 208a di sposed between
ink feed slot 204 and ink feed slot 206 is
el ectrically coupled to firing resistors 52 in data
line gr s D7 and D8, at 4 and 226a. Fire line
reqgies dod ﬁ@@@"eén%%rex ﬁ!gr@é REf dFlediga gnergypylses fo firing

reé,g}gwggr}gFgﬂeéﬁg% pfl ses to firing resistors 52 in FGL

at 202a. Fire ne 208d is electrically coupled to
eackireilinerzPdckisiadectrically ¢oupiedtaaeacdvfidng Fesigtor bAdén FGBHat

S ose en_o de 200a i nt.head dige,2
2038, Fi PR P is S o B i 20ph s Mty 2ho
anatk #4% sibt 264 bha ®eBlSen irk feed ¥ictd 284 m@@dFﬁr@%ﬁeQ‘OSd is

ink feed slot 204 to forma substantially J-shaped or

comalfsduaémn@lmd 4044 af ink feed sl 2@4ftp ferm arfaibstandiafy Jrshaped or
pa?( %hf)gt pilg&%oﬁ‘paﬁgifﬁgﬁlﬁg bﬁfe"ﬁ@rﬂp 8%562@?%2%8 didgdsed

rically cou
betvesars sides200 and ihkifeed isitvt 29408 ﬁiedﬂfleaﬂlﬁj @upRP, firdidsistors

s aataiipsteipert 1ot FHic. 2. 2166 ezl sne £4B he

po?&dﬂ ofzfg@ lin% RIRCAiEpSHd M%ﬁ@éw lﬁDg fé&d §I'0E QO@ ah@ﬁhl@fé&cﬁslot

ata |l'ine groups
20Biis elddtrieal§aBuiptestiel firtg resisterepi? nnemterlieegyowﬁgﬁal and D8 at

Fl RE4 I
220 S8 SR g BB B S 3ol bR b BN S U B8,
lndllg’dlﬁg% dgy biiget &6 fifhg Fedidior 58 4B FE@4 0202d. Fi re | i ne
8c is osed between one side 200b of print g
d| o Fitginen08as eleeiicaliyorounsed ghaa%flw@@ FESIFIRT 53@@ G3 at

20350 20 B Lo B e QUi oo
an% h@hwﬂ?ﬁ 2D?raiif1|d?ietwabanranfeedl élgts(i&;lﬁmgéﬂo& Fe“e: linee208¢ is
ot S b B ) GRS P Fapec or
pagqég'é%ﬂ%ﬁbﬁgﬁfs%a%%d' file $Aka THeSordbR lebpﬁrémneD,@ogé d%ibaged

220c and 222c. The portion of fire
beltveen 3afc2001s pod ik fsedviet206is dlecticallorounted infiring kesistors

52 ga1ats e ol D08 3t el Hisn 2 1B 218 B0k 220, The
o%ﬁ’&&of fiid ihd 208 didBessEbeiwesh inRdesd plot 204 aniengyeed slot
Ignal FIRE3 including energy pulses to firi

206e@.a4eztrlga152coupledzs> BMin (eistors $21n dafe imarougs D7 and D8 at

22558 oS MHR g ko S0EL ah BRI i FiES®
inagﬂhhgﬁneﬁgi/ pulsesdodirieg268istors 52 in FG3 at 202c.

Fire line 208f is electrically coupled to each firing resistor 52 in FG6 at

202f. Fire line 208f is disposed between one side 200b of printhead die 200
and ink feed slot 206 and between ink feed slots 204 and 206. Fire line 208f is
coupled at one end 206d of ink feed slot 206 to form a substantially J-shaped or
partial substantially U-shaped fire line. The portion of fire line 208f disposed
between side 200b and ink feed slot 206 is electrically coupled to firing resistors
52 in data line groups D1-D6 at 212f, 214f, 216f, 218f, 220f and 222f. The

portion of fire line 208f disposed between ink feed slot 204 and ink feed slot 206
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and ink feed slot 206 and between ink feed slots 204
and 206. Fire line 208f is coupled at one end 206d of
WO posfleass sl ot 206 to forma substantially J- shepes2005/011396
partial substantially U shaped fire line. The portion
of fire line 208f disposed fetween side 200b and ink
feed slot 206 is electrically coupled to firing
resistors 52 in data line groups D1-D6 at 212f, 214f,

s Sgricaliopeisadie s revwers 84in Bra Insarduma 1 fane et 2241
an? ?9?&2?@? $ing 1228k Féé‘e?\bésyaﬁd’b)%@%stéhefr?& bLnga g?ElS‘ HchudiAg

i ne groups D7 and at 224 Fire
enéangtyeol.ﬁmtcrfﬁm Kasﬂstansoﬁ%mﬁ)@ﬁ@ft ZQ%rgy si gnal FI RE6

s e Y a3y dleldd Py BTpeae i FE2
2028.C FirkilineEDateisi did pusedbativeEfpiniafecdOdbts 264 and R06. LK
i s di sposed between i nk feed slots 204 and 206. One

segfian 23 obtie liste 208keis lpﬁ@tegc%véw%ﬂmrag:a@ll@d?%m data linergrayps

o158 el SR A8, 05 o S 0

anather 8actidre232 ef firoline? 228l s tbcatedl adneséZﬁﬁlhg celld 6@ &t ddta line

arciies 55 B¢, DBchnd 6 2195051 22zban Sask et nnk et slo

206! %e%%@tnoﬁ@%@eéﬂd %@a?&&eeﬂ%aﬁﬁaoaﬁledqbgahér aebby

coupl ed toget her at between 1 nk feed sSlots 204 and
be@geraind feed islats ZQéandoa‘DG)anqb adhird seciigrnoppestagectipn @36 of

e 2308 B RSt G o Y Bl b kR Soffin €28 ano 202
and @eritfs 1iand RRRA200C02hthEad did 208 EH8hine@08bweserad and

suppl i es energy nal FI RE2 incl udj n ener ul se
supplies energy ﬁ@%f&‘%&%@cmﬁmg@z%@y PubBS efifed |f?‘§§f%§% n

rically coupled to each firing resistor 52 in
F%F%%we. Fire line 208e is disposed between ink
f eetH? irel |me320m-;4|sae€ldctﬁeﬁlly &@pladta each Adog ofsistor 821in &5 at
8e is.loca Cross f|r|n .cel.ls, 70
203Pouive IDeI2081s Bapars bisenink feed 90204 35 20k ne
segﬁé‘@ﬁ@)btf leé)Inzé‘EOéSﬁ‘éjlo%b%d &%s@ﬂﬂn@'&@H@ﬂ) i aata mre @r’b&ps

I're line 8e I's |located across firing cell
D&% D5 and gpmpmm 2164, 228e and 298 eanextia ik fgeg[lgéot 204 and

i

gré@BeNDA) b SRIDS! 4112814202188 R 2RSand d28e tnkixt th mkcfdaeabalot
or post section 246 of fire Ilne 208e is el ectr
2080 hee S 40 25,243 60 Rl LAY SRUPIEIORRIGS 25 24t

beﬁﬁ%@q gﬁ%fe 18tsS) PCariPSHe ShdRy inftuRRbof o? p%@pse&ldheZ% of

celves and
fire line 208e is electrically coupled to first and second sections 240 and 242

and extends toward side 200d of printhead die 200. Fire fine 208e receives and
supplies energy signal FIRE5 including energy pulses to firing resistors 52 in
FG5 at 202e.

Enable lines 210 are electrically coupled to firing cells 70 in row
subgroups in fire groups 202a-202f. The enable lines 210 are electrically
coupled to firing cel\ls 70 in row subgroups as previously described for enable
lines 106a-106L. Enable lines 210 receive subgroup enable signals SG1, SG2,

.. SG, and provide the received signals to firing cells 70 in row subgroups. The
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suppl i es energy signal FIRE5 including energy pul ses

to firing resistors 52 in FG at 202e. Enable lines
wWQi®sasasel ectrically coupled to firing cells FOI/UR2008011396

subgroups in fire groups 202a-202f. The enable |ines

210 are electrically couplegqyto firing cells 70 in row

subgroups as previously described for enable |lines

106a- 106L Enable lines 210 receive subgroup enabl e

subgr gD FioPARSE) FEZo 1 3Pr BIRLGIBGP LS barou of fiing
celld' 28 ¥H s i 8RRt e A alghalzdD 1 *D§§?<%vided ofdat# n.a% €08a-

one row subgroup of firing cells 7 O receive an
108hore data signals D1-D8 provided on data |ines 108a-

108 T i [

F eed e EoR0 R a0 AR Idbalk Pl BF AR ST B0 . .
prihgﬂde_a{‘d_ftﬁé s&lw%(l?é)élnalhxét\mﬁngtﬂkefadd dfi\c:i Z(?ngi:c?ﬁﬂlbth_elag die sié:ie

addi tion, enable |ines are route en ink fee
208p o aggifonnanals.ines 2 10 TRl RetwseD Tk fesite aiSorfif and
208 2Ny el e g G 00, 1
ongremuipadioiend rexivhe of theesnaliadings 240 gue oividied inde &b groups of

ongb B3, ol b B0 R R 236 458020 anc
angﬂ%gf%%lhﬁ pfoVidi@s Enabladighals td fiel gratips @ooasorbodi ment

ayout of a reference conductor 250 in printhead
di e Figoe 7risea plockdirgramiillestraiing ere gabedimentoefia fayput of a

oA A b R 940 AR oRces

thé Sixatregjrousa03a-0020 tRd ihlo fasmbslotf 20hend 20Brandceférente
in each of the fire roups 20%3-2021‘. .Tlgﬁ dr ai n-aourcg £
copapion P58adiedeferensRcoRiUStor 200 Sekchicalin soppEr g each o
. i . i . f .
théﬁhhé E{Z@Sr '79 éﬁ%ﬁ?h%% tn?é g%r%?!é ?@25@0"2% TheMHi8in-source path of

con I on, erence conductor 250 is
eaehelrivei swatdhy7 2 bughatot ivediringf ealle Tdds it atdeally caupteditp

d. | di t f '
el Rt o e RO RENES o dRRE) Rhp's &iBiricdiy
co%k:[éwﬂoté Yef@ferREQKMAgBasIsh aé §RsundT IalWre dibbodihhentf reference
groups 202a-202f are disposed along ink feed s]ots 204

comddcd @50 ceupledubrougivextaime! 2oniact o exdempbalretitngr
orbQfebIS TRy, FRre Bl L1 oF 2007 2075, o o oo

202eTHy fird groabs G02banpflaes bispoked edwhginktfse@8ibta 84 and 206.
Fi|f2e096foups 202a and 202d are located along ink feed slot 204, and fire groups
202¢ and 202f are located along ink feed slot 206. Fire groups 202b and 202¢e
are located along both ink feed slots 204 and 206.

The fire groups 202a-202f are divided into eight data line groups D1-D8,
indicated at 212, 214, 216, 218, 220, 222, 224 and 226. Each data line group
D1-D8 at 212, 214, 216, 218, 220, 222, 224 and 226 includes firing cells 70
from each fire group 202a-202f. Each firing cell 70 in a data line group D1-D8 at
212, 214, 216, 218, 220, 222, 224 and 226 is electrically coupled to the
corresponding one of eight data lines 108a-108h. The fire groups 202a-202f
and data line groups D1-D8 at 212, 214, 216, 218, 220, 222, 224 and 226 are
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The fire groups 202a-202f are divided into eight data
line groups D1-D8, indicated at 212, 214, 216, 218,

WQ2@®51@2%8 224 and 226. Each data |ine group DReDBSEN5/011396
212, 214, 216, 218, 220, 222, 224 and 226 incl udes
firing cells 70 fromeach fyge group 202a-202f. Each
firing cell 70 in a data line group D1-D8 at 212, 214,
216, 218, 220, 222, 224 and 226 is electrically

disasd sioak teed Sk 3Paany D605 peYic sMicesi o hgetai
he@jups D1-D8 at 212, 214, 216, 218, 220, 222, 224 and

226 aredi sposed along ink feed slots 204 and 206 as
pr eVheigk feagesiotsi H¥gand 206 w4 spaeed ppart Bind patrlléldedne

anGinBl ERon i oot o2 S8 5P8 500n AJ6n R Bueh s Bg

thd Q‘bbtldr’ﬂ@f grthead 9lieR00g Ik feey- sqkbtrm inelucek dpposirtesid
d"fag 200. '13 feed sl ot 204 includes opposin d?lelddes &

ZOQ@Mdambz@%g thelepotmef inkfged siot 204 Kand &k feed:sloip6

s bk e comRrPota Bpnais ity eyt
Thé éreldfesddodlets2Z0# andi 206 Gupplydhly to dkop gerkraforg@deindire gsoups

2020 b& fire groups 202a-202f. The reference conductor
ficl udes a first portion 250a, a second portion

250 hegefdibhék QQrﬁdlthBr 250 thchitibsaa firay Ebhnd@pzw:pra 2&6hd

el ectrically coupled together at eac of ink feed

postlom%ﬁ(mm thitd protion 266c pad @ feutth pestieiuebed elamtrigally coupled
Qb SR AL a8 sk 20R3R 28, “HHE e actr

2509 afpbged ittty SsEnobthe cHpusing sidek 204a dinsll 20426k Téed
portions 250a- 250d are electrical coupl e

sioarzaﬂgagqi alongnerchyef thei RAAsY sifes %é@ %ﬂ%&ﬁfqgé g@eed slot

2089 Fhe’ eﬁoﬂ%hg.t?_? QdZS@dezg%%?ectmﬁl L}f ¢d eé’ﬁfg}étﬁé\f A8R§ skfe 200c
reference conducto ated across each Tiring

of gﬂhtheé@ die 208tand aloeg gidepR0d0E Pénthead tkn20Q14a, 216a,
18a

2500 herTPePaRER g’é%@dﬂ' deleoncaddibion 249 i il Rfatiol8 each

d ! 1 i @144)218002P8a, 22>
A3 PR D15 M0 24 g ogond

222840 FGhat 202at Tbe rflr$tcn@rtz®n)a50@ op sfptaneeaPralsiay 2504s also
3358 Aol Kal5 T 58l 78 RRLIPELIER P d s otaa
21B@r Diiga, 2aband 20ef ¢ FBAeatc20RHICTIos fidb Portrs25Qeisqubsitioned
alc?rfgr 332 204a of ink feed slot 204 and between ink feed slot 204 and side
200a of printhead die 200.

The second portion 250b of reference conductor 250 is situated across
each firing cell 70 in data line groups D7 and D8 at 224a and 226a in FG1 at
202a, data line groups D1, D3, D5 and D7 at 212b, 216b, 220b and 224b in
FG2 at 202b, data line groups D1, D3, D5 and D7 at 212e, 216e, 220e and
224e in FG5 at 202e and data line groups D7 and D8 at 224d and 226d in FG4
at 202d. The second portion 250b is situated along side 204b of ink feed siot
204 and between ink feed slots 204 and 206.

The third portion 250c of reference conductor 250 is situated across each

firing cell 70 in data line groups D7 and D8 at 224c and 226¢ in FG3 at 202c,



10

15

20

25

30

each firing cell 70 in data line groups D7 and D8 at

224a and 226a in FGL at 202a, data line groups D 1,
w@osmes4asmd D7 at 212b, 216b, 220b and 224b i nPEZRSENS/011396

202b, data line groups D1, D3, D5 and D7 at 212e,

216e, 22Ce and 224e in FG g 202e and data |ine

groups D7 and D8 at 224d and 226d in FG4 at 202d. The

second portion 250b is situated al ong side 204b of ink

datalE Giotizs A PSSO LA 2f 211461 H1ck. 234 aoh g20poD G2 at

205 | Q ' n '
5 05 i i Ogpld, 21z an e o s

202e aadglada ise groum4D7 PHdANg ab824f ad 2B6f iR1FEBE a2 208f. a'ﬁlde

gl 255 45 St d adfl op il Ine Dol an g e
inklfeB@ sitovRd d0d 2081 D8 at 224f and 226f in FG at 202f

. The third portion 250c is situated along sjide 206a
of ThR fewdl pertion 24fll alhv@ferener eandugior 28 Issigiated @gross

eaa’i‘ﬂaﬁg‘éelﬁgggfd% ﬁl?g&{ded 01 4% 5t #4124 S1ALEH46: -, 218¢,220¢

conduttor 'S Si across each Tiring
and 22@atim FIG3at 2020psd Ebél‘ea]meagroﬂbgdiﬂ -DB4at, 2’@6214f22$@f 218f,

22§ aries 332¢ 1950 B2t Bifourh Ration 5t s SHaBssAIne sidss
2065 og%ffeem%tfzw Ay Befv&éecmmﬁff&ed 8lo% Qbe%tn%ldsléé QOgb%fde

206 i nk feed 06 and between ink feed sl ot
prnrzmaadrctie £00e TZ@omorbbn@ aﬁﬁamd ofirefezence sordyniet 23hare

B LT B LR S PRt 200

pri Fidige® idiepldfQieridiagramBillustrating ome emdodihegt ¢fra section
il lustrat |erfg_§one enbodi nent of a secti on 300 takan at

30P fieken pith bnnet%\weraf RonihRascdia 200 dopising syeHzppigy and
oo OB O BHEL O, 850l SR Ot

ayers struc orne

mabe@ftﬂn&rd imoores bayers layéne section 300 i ncI udes three
firing ceils,_ indic

t 302a- 302 f .
206 1hFacPE 90 ac B8R des TDag T ot E?&?%B&C ink
feécﬁ%l'gﬁzﬁg%%d%?&eﬁ&? céhHﬂsét@fZS@ frhé'tﬁl%eoﬁidgscéi@ 302a-302c are

out printhead die 200 and instances of firing
singiterite fmgtdedis 7@rﬂarqughou@pnnmead|dlﬁ@ogramﬂomﬁiangﬁs ppligng cells

rolBaE SR B BORSte Solohp O 3248 PR A5 Wi oot
30bhr300E iheRietraemorny bidbulet Brh-atc St ivebnitchBisey Xd-T2mgnd firing

cell 302a includes nenory circuit 74a, drive switch
regigtprerigdicated at 52a-52c¢.

The firing cell 302a includes memory circuit 74a, drive switch 72a and
firing resistor 52a. The firing resistor 52a includes a first resistive segment
304a, a second resistive segment 306a and a conductive shorting bar 308a.
The first resistive segment 304a and second resistive segment 306a are
separate resistive segments electrically coupled together through conductive
shorting bar 308a. The memory circuit 74a is electrically coupled to the gate of
drive switch 72a through a substrate lead 310a. One side of the drain-source
path of drive switch 72a is electrically coupled to reference conductor 250. The
reference conductor 250 contacts drive switch 72a where the reference

conductor 250 is disposed over, e.g. in a layer above, at least a portion of drive
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firing resistor 52a. The firing resistor 52a includes

a first resistive segnent 304a, a second resistive
wGeegsrmi4s806a and a conductive shorting bar 30B&r/UIives/011396

first resistive segnent 304a and second resistive

segnent 306a are separate reggistive segnments

el ectrically coupl ed together through conductive

shorting bar 308a. The nenory circuit 74a is

o 3280 TP KB S B0 B 22
ele%irﬁddn %@Mbl‘e%l 1083 Brigd st BoAdiidtRe 1€3@ 3'1§a%§1‘3élébt‘ﬁ€bh))’

coupled to reference conductor 250. The reference
couplrd ilce drainsousempaltt el diivevawitoli 12entorfrst wsistyetsegment

30p8, FHEXEEonA EH Bl sfotepTothd R IBCRA Lo dh 14 Iftine
2086 ¢nreubafirs lide cohdtttedead 318aur ce path of drive
swtch 72a is electrically coupled to a drive sw

condtietfiring qelled02bripsludRs mement fircul 14p, <9<5W§|S@§tchr7e2b and
flnfr?%SI stof 42he 'ﬁ%tﬂlr% f@fété{lﬁ ﬁy"lntcﬁﬂi 625ilsP {éélétﬁ}e sergem?nt

tive“Segnent ZSecond resistive se
3086 6a sesored eastnstme%égmemtmﬁﬂ@@obncba fconduttiveesizing bhr 308b.

| duct 314 The,.f 302b
The s B8 e SERYIaa BOdP B APCoRiroustyg beatfeosh SapRare
seﬁéﬁa‘té‘ GediShicSsymenta. elé_&ﬁcélyédlﬁ)lé@’ﬁjg%&l%r thPdughshatiRg bar

first resistive segnent , a second resistive
30§bgfﬁmtmstmy @rrqwta?éb irielectrically revpled o bae gatrsef drweswﬂch

7o 5 AT 2 90 IS i of e
switte 72bi i dlddtricalydepiddatheentd boudhctsh 960) Mheheference

308b. The nenory circuit 74b is el ectr cally c I
congueine 258 BIECIANVE SWliFR ZA0 MIETBHbS IR s BT s 250 is

dléﬁﬁg %@gg al 8ot P A s Ml@h ?QB' h@?suﬁétd? tRE dfHihMRurce

el ectrically coup to reference
pado oﬁdm@ SWHSIG) 72bhe elestregadin cceupbddoca drive2seitcionoadudiive lead

14poBLRCIGRHY ZOWBRE tam SN BPHGE Rl Y Wiipher 2 fodrst
res°1'%ﬁ‘k?e Qégcrheﬁt doa. nThe WeeSndAbsdistife SBdrentS30ELCR Sldktritally

ectri coupled to a drive switch conductive |ead
coB il 1Dh‘ae Ileleél'&&a tbmug}’l firglipreondretive ed-Eil ce pat h

The Wi b Pads (el fes hRinbbRRAIL Vs SEHRRH 720 and

fmﬁgu@!si%fbrtsw I Tife fifing re”@ﬁcr 526 Mofides & ﬁrslt |rems1n,\mskegm«ame304c
| eéad 314b. The firi g@pcell 302¢c |ncI udes. menor

a eeqand lesielive segmant SRPE @Rdaeongstive shRFingeRar s30fc. Shhe first
3 e 3015500 sEend RS drclocspesiymae
regleﬂ@kuSEgNﬁnwelebtrrmglly)aou;ﬁeﬂdogéther threwgh shorting bar 308c. The
memory circuit 74c is electrically coupled to the gate of drive switch 72¢ through
a substrate lead 310c. The drain-source path of drive switch 72c¢ is electrically
coupled to reference conductor 250. The reference conductor 250 contacts the
drive switch 72¢ where the reference conductor 250 is disposed over a portion
of drive switch 72c. The other side of the drain-source path of drive switch 72¢
is electrically coupled to a drive switch conductive lead 312c that electrically

couples the drain-source path of drive switch 72¢ to first resistive segment 304c.
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resi stive segnment 304c and second resistive segnent

306c are separate resistive segnents electrically
wa@eompliesdsg oget her through shorting bar 308c. TPET/D82005/§11396

circuit 74c is electrically coupled to the gate of

drive swtch 72c through a sybstrate |ead 310c. The

drai n-source path of drive switch 72c is electrically

coupl ed to reference conductor 250. The reference

conductor 250 contacts the drive switch 72c where the
Theetesosddesistveseament S65¢ & elpsirisalivceurlpd o fies tineR08e

th%g,pnqg\;\nhg%naa&,ve %ggq;ﬂ%r side of the drain-source

rive swtc 2c 1S electrically coupled to a
dri \Tdn&sﬂmrtg:mltsomﬂazﬁﬂ?/eareeﬁmmaﬂn andadn s¢raiciondaefdr gubstrate

32D CoR A TR8 hichbiirenits T4agiie, Puks aighes T2a-72
anﬂeﬁjﬂéﬂb’t@%@s'ﬂo%'-md areaﬂokMeawebEQréte :s‘zor@f dmﬂﬁee?d)éfé

t hrough fire Iine conductive | ead 4c. firing
208e| The wierense zondpetor @6Redriverswitch Gﬂn@;@ﬁvedﬁad&ﬁdu?a 312,

firg HB8 bl ot lofs BB art it b2bS 308308 e g Farmed s
palresfdhe JitstanSbD ayer ¢hdtds ferthddiors sbisstraae 82820neiddition, first

printhead die 200, The reference conductor 250, drive
re%‘ﬁﬁ"f%*%ﬁﬂtﬁc@@%@é‘éé@d $esa0d E%St“'iei FRIMEHE 306a-306¢ are

forgrﬁ’éeﬁj?lg:pﬁe\‘t‘jafl aePéi‘?st@é‘}éyeofHﬁ ok é’HB&gl ygfo?trﬁﬁégaf #8fence

art of the first nmeta
cohducted 2566 majoberfatmeds Bobothrfirsidietal dayer fandstecoadimnsetal myer
seg nent.s 304a- 304c and second resistive segnents
(n Yiec are formed as part of a resistive layer. In

ot h%eﬁiﬁméédrsl& S06R8 FdrhFinFubsEhRY 82T an8 PrevaEs ink2t5QIrlng
be fornmed in both first nmetal |ayer and secon

reais s SRaywic. (e inkewd slot RS lr\ﬁ‘kldﬁé@ﬂ igk fredglet eége 322 at

d
ok QB RsGAPAE D, A% AR B33!0 £ Fofiigaton
withthef @athce! sftsuddgrate3320 aton‘gftheS@mgthQﬂ ik fesd@bir 20& The
320. The ink feed slot edge 322 is ipn.co ic tion
refarenca AandutPEEaD. it Sdus sRASCI AN BKJOPH S At andspaced
o 1 RSB op. QSRS R ok e 260

in¢ludes lnMeédaibtsddge Qiﬂgan&bppo@pQMmQOQb déinkdead sloti20o
d sl at

. fe d k.feed. sl nd, ;...

inglffies ARG ferd! SBe0GR S ta B el lotiaR 72, (B LSgition,

eaic'ﬂkof Jﬁé% %b@hgelﬁ'@@s 2041& bl 20abidThnK ReM b0 NI %nN ink
dition, €ach of the op 803|n si des 204a and 204b

feed slatledgedd consnunicatiomwithdee surface kT selsiraje $20aansksinylar to
i 0 th the surface of substrate 320 and
ingfaRE Spb b2

Portions of reference conductor 250 are formed in first metal layer, other
portions may or may not be formed in second metal layer, and disposed |
between memory circuits 74a-74c¢ and ink feed slot 206. The drive switch
conductive leads 312a-312c¢, fire line conductive leads 314a-314c and firing
resistors 52a-52c are isolated from reference conductor 250 and disposed in
firing resistor areas 326a-326¢. Firing resistor area 326a includes drive switch
conductive lead 312a, fire line conductive lead 314a and firing resistor 52a.
Firing resistor area 326b includes drive switch conductive lead 312b, fire line
conductive lead 314b and firing resistor 52b. Firing resistor area 326¢ includes
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ink feed sl ot edge 322. Portions of reference

conductor 250 are fornmed in first netal |ayer, other
WEEIosi1a33s8s may or may not be forned in second nRCHEIUS2005/011396

| ayer, and di sposed between nmenory circuits 74a-74c

and ink feed slot 206. The %%ive swi tch conductive

| eads 312a-312c, fire |ine conductive |eads 314a-314c

and firing resistors 52a-52c are isolated from

ref erence conductor 250 and disposed in firing
drivesswitehy condiietive fead 398k firgiine sgndestivetlead &lde Brbring
rekid s drive switch conductive lead 312a, fire line
conJuc Ive lead 314a and firing resistor 52a. Firing

r esi Biorefarapee Z0Pducioe 1250ds diposed Dvet 8botins BEEAMS of the

| ead f%\%b fij}f!? L)i ne conductive | ead 314b and firing
drvessiiesoAa-7 45 PPIPSeRIeBIQSY Cpdils B48d 4omad iiring iesistor
aréyk BOBa AU HAnd BRde §9v§§lg cﬁbﬁtgctk\)enlgaag Aqystd 1%:&@}%‘1

314c and firing resistor ref érence con
refegences candyeiee25@ isealsa dispdsedbetiveendik fakdtdiet elige/822 and

i PR Bl Pas GPBar 208 SRuTABHNG Feat e 2ey dn 20diton,
the Wefeeénsoshiiictore2 3 R s st @ét%en?ﬂﬁgfr@%@cgre"ég@gf 326a-

conductor 250 is also di sposed between™in

328¢d astiacay diring ceig 3P8a130R6r Thectgferenea cendustor 250 is

cubSELIND Bl B8 S5 LA R85 14 ALk BBh e
322esTlw refermrpascaiditiator 220hay a ttfpeceninciddsedmrealdu® to the
302a- ggﬁ%&& The reference conductor 250 is

POLtipRy P nce gangrsior get\iBatis fisrasgdheatwaen dnlyfaadzsiet edge
' T t

3230809, Mind, Rdetdl rockBibaiddeo, | Mhe 16168, EREErefRIRne [Bhduotor

256 redeites énz ene@ydwciation 2edwednmafiring cdlls po sad drevidesra more

I,‘i@nk f.egd ﬁl ot edge 322 and firing resistor areas
UWOER-13%88"the | arger area reference conductor 250

r edyseRe bheve desaibathe ol e Rferentk RBnaAEIP 280 is
and provides a nmore uniformink pattern. In the above

digpasad baiwesntiokifershsiot edge 27 endritbgosaistartaseag S86p<326¢
orf R 5L 8 b8 BB P RA A Py oroms

322d3 386t adibhcant firing celiar30@at 304d. rinrtgisr erabsdiotent atheaeference
326a- 326¢ .of gd{ acent firi n% cells 302a-302c. In this .
coBRbEtAr Ztis stiRataniiplly Blakar WA diRgdesisialsdga-52¢ but not the ink

SR RRE2 hKrB B TR R PSbELAS o i
refezedcs condectge25@. & ene phibaaliment, the firing resistors 52a-52c¢ are
not substantially planar with reference conductor 250. Nevertheless, in all of
these embodiments, the reference conductor is disposed between the ink feed
slot edge and the firing resistors and is also disposed between the firing resistor
areas of adjacent firing cells regafdless of planar relationships.

In operation, one of the firing cells 302a-302¢ is fired or energized at a
time. In one example operation, memory circuit 74a provides a voltage level on
the gate of drive switch 72a to turn drive switch 72a on or off. Fire line 208c
receives energy signal FIRE3 and provides an energy pulse to second resistive

segment 306a through fire line conductive lead 314a.
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reference conductor 250. In one enbodinment, the firing
resistors 52a-52c are not substantially planar with

wo0 ejosnesase conduct or 250. Nevert hel ess, in al | pOf/UBIeT@11396
enbodi nents, the reference conductor is disposed
between the ink feed slot e and the firing
resistors and is al so di sposed between the firing
resistor areas of adjacent firing cells regardl ess of
planar relationships. In operation, one of the firing
cel | § dtige sWitch 7 Zads copductisig. dhe egetaydse arovides alcurrent

i i
R b e O TR
72&1 twefemnbercoﬁﬂac‘(mm 260 (Wfth réferendd cehdRi@tsr Z&}lﬁb&ﬁﬁ;ally
FI R n row des an energy pul se
el § oendn iz kbR as o dhn chrrebt fows through

refé}@ﬂaéfcbhau&%aésﬁ%&grédnoﬂr' ve switch 72a is
conductin energy pul se provides a current

t hr g khe cmrrﬁ@t frayes througis taferahcevansiwctor 12500 trductirerd flows

o R RE R B2 She el P BRSSP, Rlpng

drive: switeH esenetive MAdg8125-86Dc aThacRipfesht até&qlcswg bémeen
flows through reference conductor 250 to gqroun

adjaeeridiringrresisfaaean Setats20srandehriwessriok teast slgsedg¢ Ba2
t q
arff i et Bh Brcbs SRl B Bnb e d Sa0ttt

swi t e Eyodtiof fmértg belh;al&(f)ZBaLzeZcS ﬁ?sect'ﬂmesﬁmlsrmgggkﬂge layout
et a nt fijr tor areas a-

of il PR e Erasiar AR 208 Yaushbrteriibend Sis 200.

ln%&ﬁ%rﬁ%ﬁé“leﬁ%@? of té’fé*éh@b%nﬁh&!d? @50% IsaEQ6$ 3683 gl%ﬁiar to the

he ayout firi ng cel 2a-3 in section
lagouli ofaefarencd sondyaior 250 afqngu tmpo@mg Sldes) 28k arand 2{)db of ink

fobfi St dnf AonB st Sy 2PN B2 IRk focto 860 e

thfQegHout pafthdasl gie@ooar to the layout of reference
conduct or 250 al ong opp05|ng si des 204a and 204b of

i nk FigueessPAdrnd@B arridiaorgs dhisyating pertipl srosseseddions of one
e fnfiny M lor B yR BRI RGEHIL Bliiid Bt AR ERd o8,

I agrans | ustr
reppetiialy,dn ¢dgureed:t Fignse09A amel Mmzmomm\mftomoam foratarity.

s pReiertan §0 Fidyres GOS8 Frihead ok 20 shscan grfcs
SE0 185 el A0, toe R A 0, 1R e
40mend aubshrate 324 aDrivepwitch 22 andsiel dee atot aDGIaai9 éormed in
sut:iat@3203R5AhtR el YSlbstrate surface 320a. The ink feed slot 206
includes ink feed slot edge 322 in communication with substrate surface 320a.
The first metal layer 402 is formed on substrate surface 320a. Isolation layer
406 is formed on first metal layer 402 and substrate surface 320a.

The orifice layer 400 has a front face 400a and a nozzle opening 412 in
the front face 400a. Orifice layer 400 also has a nozzle chamber or vaporization
chamber 414 and a fluid path or ink feed path 416 formed therein. The firing
resistor, indicated at 52a, is located at least partially under vaporization
chamber 414, which is between firing resistor 52a and nozzle opening 412. The

ink feed path 416 is located between vaporization chamber 414 and ink feed
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406 and substrate 320. Drive switch 72a and ink feed

slot 206 are formed in substrate 320 that includes a
wgawstioase surface 320a. The ink feed sl ot 206P¢TUB2008611396

ink feed sl ot edge 322 in conmunication with substrate

surface 320a. The first netajg |l ayer 402 is formed on

substrate surface 320a. I|Isolation |ayer 406 is forned

on first nmetal |ayer 402 and substrate surface 320a.

The or|f|ce | ayer 400 has a front face 400a and a
chasyal é1 epamen\gamgatlﬂn champep A 4 corenypisatesayith pegzle

oﬂéﬁ%’lﬁ%er %ﬁi JQQ&" P?tm@iﬁél $heiRey th‘@%"é%rﬁ@%g%tes with

or | nk
vdprization lebaaitrer 4TKearfd unkriged cbasnalr410i thet camwmd:atéQ ayith ink

RS B OSBRI i PR3k SBamps 414
Q@mk%ealdhanﬁéwﬁaﬁdnrm«eteg thakB, 416 i s |ocated
between vapori zation chanb 4 and i nk feedchannel

410. Thedrstapetal leyer 442 ¢swﬁ>:m@d an gulsiraie SO anssingpiaged from

SR el dyatohoh sy BBBoR ey 08 T frstmetaflabBl44F fbiudes
a @bdductkve Iager 4@ andla iebistivb ddyererdOunTisatendwdtivh layds 418 is

feed slot 206. The ink feed slot 206 sugl%l ies ink to
magefia siitabie snadytivematerial derramRrleraldainuimseren gnd the

réyivegg%%reﬁ%g%gdé %gg Os-ﬁgﬁgfe: %gfgfng?g@ét?héw ®r SIS tantalum-

strate rom secon
aloetiabml. abtes firsdMeisl Iayeri 402 meludmpenullipi: ledtds ahdrcs:lmponents in

|1 402 ti
prigbeas R 2hayaradts (Sheengeranatdon 20, e, setch ERtudbtive
le@fl B 28U ik phé cERMGitIvEI 188 B84 S Hindl firingesRXGHBE £

al'um num copper, and the resistive layer 420 i's made
of aTbeffiriapiresistesibagiiv enade emdirst metaldayerA2 and includes

SN DBy Sh8e S Eln bl 5 198 s dssiove

sédrhent30a rrﬁiLﬁs%%Slsﬂ%W@QOZ@bndﬂdtNQ ir4ais is' not
conductive |lead 312a, fire |line conductive |ead 31

dignesed pnsgcrrd resistivesseamenics3da. i hige shertivgdarsPga Iacludes
cORARHLED ér'tl-r1s8t aﬁ@é%lést'vgw Ve, e Bﬁergtggecmsct%%ment

resi stlv a an short i ng

366 [snelec’emaliy coepled guahort&g&zaw&&ﬁamfmeelmadzonmlchw tzrad
420. Conductive layer 418 is not disposed on second

SH&i stive segnent 306a. The shorting bar 308a incl udes

ConovRb e e 1EIdUR 1009 148 Hale A Ttiflal Hit g2 nc
lncbldehcﬂomugtl\malaysoegB and resistive layer ¢8Adddsi fire lineaapnductive
Ie%%ldfMa is electrically coupled to second metal layer 404 through via 422
formed in isolation layer 406. The via 422 in isolation layer 406 is filled with
material to electrically couple fire line conductive lead 314a to second metal
layer 404,

The reference conductor 250 is disposed on substrate 320 over a portion
of drive switch 72a and between firing resistor 52a and ink feed slot edge 322.
The reference conductor 250 is electrically coupled to one side of the drain-
source path of drive switch 72a. The other side of the drain-source path of drive
switch 72a is electrically coupled to drive sWitch conductive lead 312a that is

electrically coupled to first resistive segment 304a (shown in Figure 9B) of firing
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The fire line conductive | ead 314a is made from first
nmetal |ayer 402 and includes conductive |ayer 418 and

w0 e@sa0i49% | ayer 420. The fire |ine conducti veP¢CHEN2005/011396
314a is electrically coupled to second netal |ayer 404
through via 422 formed in isglation layer 406. The via
422 in isolation layer 406 is filled with material to
electrically couple fire line conductive lead 314a to

second al | ayer 404. The reference conductor 250 is
regisip oedd cqiBeANCaRNdHEtos 5P aDchdive PHitel candugdive lead

Y AR Jphred S5 bRE S it er 102 Sl hpcich Scfie aver
41@Imrt rés@lvleyawm(lad to one SI de of the drainsource
q drive .swtch f The bher si.de of the .
G 11h S8 SR RO DY AT AT FOmISES &1 insuiatis |
pa@@N@h@ﬁ' |éyérdﬁgpt%ea%\ie¢ 'ﬁré%?ﬁ@c‘éﬂa'yé%b? aﬁc%?@gﬁ?@%n&é

el ectrically coupled to first résistive se
COOdH@Wﬁ 26A ariddfiining EBjsterf 52a.r The nm’rmmhaysrzaoa Thdisposed along

ok B 0ERGP 194 0L 8 Sk By GRSt 250

betnden fiihg desiston mgtandemkéw@d siél 8dge d2pesHdspreventsayk from
420Q0. In one enbodi nment, isolatign |ayer 406 conprises
to‘éﬁh”ﬂ%§Uﬂéiqrwlﬁﬂa@?%‘@?&9nﬂa9@f 280sposed over first

met g}, dn@ye%b&%egé,ggbgﬂgn ?aﬁ%bq@ ?jfsg%‘%eg %@ngaﬁﬂgw

firing resistor ol ation
30Basgrubsecaidorgistineg segawent 306a enhglqoréQ@wtsThlefrbemtommhmg and

I 406 f d t 250
cop BTt a Lo 3958 MY ARIFCSSI SROBAgEIASS nene
enfb&YfiEng, léc'S‘lbtlBﬁ ‘PemetrQ%hé @l‘é‘ap@@éd QUEF A ik EGARIEINEGead 3144,
conductor 250, In one enbodi nent, isolation |ayer 406

drive siitghozardiusties leasbs 12mgned Hie posianaaidefesersriconductor 250

SRR SRS Tt E BRSS! DSa BT AR b8
elestgoB calfifia fird m@nen@rdméIIQMBMa $firisturietal 1hysret02)Qmd
is disposed over fire |line conductive |ead 314a, _drive

sesand eretablayge e Thsaaolgﬁ%laé/ﬁa 4P ds frsmadps Bart of a suitable
m%éﬁﬁ@ﬂ%ﬁ@%n% o' rﬁé&dlmeﬂ? ‘ﬁ@l%@ﬂ fef ver r4'0¥’5%§|%|é§ fwo layers,

I's etc edlnlso atron ["ayer
foebearnplecakiligon-@apbide flayes alndraasﬁomlﬂdndemyeead 314a
net al r 40 and 404.

The THEPHOTBHTEL dVer G4 EohIFREIF WS pOpe iRt i efetircatly

co%gléoﬁ@#r&gmwal 43 fdﬂflrEElh%fdoi\Jducian Fé@@ SN ATHEBeond metal
isolation |ayer 406 includes two |ayers, for exanple a

laysn 4Qdoinclusiesi allirst layer 43Admadsifrang ersuiteble nateriglior example
tantalum, and a second layer 426 made from a suitable conductive material, for

example gold. The first layer 424 is disposed to make contact with fire line
conductive lead 314a through via 422. In addition, the first layer 424 is
disposed at 428 on isolation layer 406 over second resistive segment 306a.

The first layer 424 at 428 protects isolation layer 406 as ink is heated by firing
resistor 52a. The second layer 426 is a conductive gold layer disposed on first
layer 424 to form fire line 208c. The fire line 208c receives energy signal FIRE3
and provides energy pulses to second resistive segment 306a and firing resistor

52a to heat and eject ink from vaporization chamber 414 through nozzle 412.
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The second netal |ayer 404 includes fire |line 208c
that is electrically coupled through via 422 to fire
wo povs/1easgluct i ve | ead 314a. The second netal | BgEUS2008011396
includes a first layer 424, made froma suitable
material, for exanple tantalsym and a second | ayer 426
made from a suitable conductive material, for exanple
gold. The first layer 424 is disposed to nmake cont act
.tgﬁﬁf re lj r‘__e conglgcfﬁl ve | ead 314a through via 422.
PHINSho igdre riNpiRsistanaZa is mpdp dewa figgt metgl layer
LS
4"23**610"‘“%&‘3’%3?%5‘{@@%%?% G ReR O 8g <R ot BELFES. e first
re$|a§Nﬁ sﬁ@ﬁea’s%%mcwdwmee@tlw léyerr|4|2@ reenditobive Saer 4ﬂl8e|s not

oS T80 A S 1 PR B e

elédtiCalRSBupIas & YRSHiAG Da9B084 %@I driverSvtcebiRiRyilé ¢e$ad 312a.
energy pulses to second resistive segnment 306a and

fir .ln@nemh@@m%&ase@tlﬁeéayem@fieﬁ gispasal avepshorting bar

oo 5L U A4, OGR4 BB a0

is d’sspabedj ayer dA@2 switch conductive l1bad St 2aepidsd pusiopesfrefdrence
shorting bar 308a. The first resistive

304a an
CO@QBﬁ@ﬁ?gQ@A@QWIQ}@égr'ﬁ’ﬁﬁ"‘é’i‘*igq ayer 420. Conductive
| ay f [
304a Nhat el O SBRRRE el A ARl APk
isaalign Eyer 606 loer firs r@mstl\&omraedt M4ay eTlswhtst H\ayer 424 at 428
C u ti.ve | n e on
prp Bt FirsoiptiSs s 308 Aok SRR Ee Ry Tlo SRoLReRT i ¢
r esijgidpepatiRl Wﬁo%ﬁ}mt'm@l@%r@ﬂwem%ceN@Jjﬁﬁal t8Rurn
| ayer 406 is di s%osed over drive switch conductive

drivezwitehoE2annd of ofortheomestory sitevié fda peeyides poroltagg on the

ool 3P 877 SPAER 7258 iUt IR gfe8 sullh 71343 (eMtenfig ottt

I'ayer I spose
(nbaysenddoing)y eXn éne@ty mﬂ& &t ieceived gnefire IB@@SCTM prawded to

seahS s searmgnt S0kl ek PiERen Ribongliging. s eheray
pd@@ t&d BA lé'n‘ér%/l&r‘réntqﬁépﬂcﬁﬁs ?ﬂg%%ﬁ’ﬁ?é Ni§s 208¢ anki Bire line

turn r|ve SW t 2a on or of e menory circuit
condactiveleiade®! 4a toctacagd resistive sggmeanO@la i if beonmenh flogs

thichigh e ot ey tvkeeatbpBl 3G o8 shORDGH ¥ Bt
rehllsﬂ@e %Q@fﬁeﬂﬂ dona @wu%ﬁﬂfetswlﬁ;ﬁcaﬂﬁj U ﬁetaavmzaegm@burrent
drive swtch 72a is conducting, the energ

ﬂqm &@omremee@ormcan@ Ggincaures pathhal drivecswitahn F &3 &hreference
oo A0Sy RO Koot
reference conductor 250, the current flows between firing resistor areas 326a-
326¢ and to the portion of reference conductor 250 between firing resistors 52a
and ink feed slot edge 322.

In the embodiment depicted in Figures 9A and 9B, conductive layer 418
has a height that is in a range of 0.3-1.5um, which in an exemplary embodiment
is 0.5 um, and resistive layer 420 is in a range of 0.3-1.5um, which in an
exemplary embodiment is 0.5 um. In this embodiment, first layer 424 has a

height that is in a range of 0.3-1.5um, which in an exemplary embodiment is
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t hrough the second resistive segnent 306a and shorting

bar 308a to first resistive segnent 304a and drive
wawosasssonducti ve | ead 312a. The current fl owBCT/HRZHOF 1396

the conducting drain-source path of drive switch 72a

to reference conductor 250 %md out of printhead die

200. As the current flows through reference conductor

250, the current flows between firing resistor areas

326a- 326c and to the portion of reference conductor

0.363 5 pRadveeeend layap2@ dhalthassa beighhsinilanito thatof seegistive layer
42 gdge 322. In the enbodi nent depicted in Figures 9A and

conductive layer 418 has a height that is in a
r anden efnbOdBadnt.diting lodaitioh of firelines; amdl groyne iheg)] aﬂﬂf‘ess
r 420 is, in

i e B ek L S A e G Sl
pat&rﬂ aﬂpﬂcéﬁbrﬁs&iﬁl% "TBI?tS7 573 ﬁ/hldh% %cd}ﬁéré?@& b rék&hte in its

Is in a range of 0.3- in an
enéﬁﬁWplary enbodi ment ISO 36un] and second | ayer 426

h h
420 5 R dsfiathd BT s ¥ ot
prllfl‘@a@iddlélzm)sat thé@fo@ﬁ@nbfmﬂé 107inEgale QBlyﬂ'heéorMIﬁ’eéEHﬁél 200
i s depicted and disclosed in co- ? ng patent
s @Jﬁfia@% S@ér&ﬂﬁb flwig paiios pinkgegd peithe41@a-416¢ and

vaPBﬁ%tg:‘Haﬁa?ﬂb&% frf%lﬁc%t?&‘%?ﬂlﬂa '4‘1%802%%%% Qﬂﬁrse4136%-416c

agram i lTustrating one e ect
anﬂ%p@fmzaﬂmmbhmdem 41494814¢ cotresparsd ta finngéells 3@&8020. Ink

h cl ud feed
fecd Grtnptoa and raP RIS AR AR (TFRPORIR TH B oy A28,
lnk’%?-:%r ;be?tﬁttl 1Bh W%r&atlbﬁ Ehaalirg ﬁhbdcwl%sﬁéﬁﬁ to TiRBg ical

aths 416a-416¢c and vaporization chanbers
302m4and Indcfesdrpath ﬁdﬁc ang Yapariagtioe phgn@ezéﬂagzerresmd to

flnf eed % 416a and vapori zati on chanber 414a
engFJ:J d to firing cell 302a. Ink feed path '416b and

vapQrez CPd?lzaﬂbﬂ@hamMMII@ma&m@cﬂddé firstilayergi2dedti 428a-
302b, ink feed path 416c_and vapori zati gn, chanber
425¢ nyeE strté§§§ﬁ‘(ﬁ ts@gmfentsr{z)oﬂceeﬁ@‘*@w@ segpd {iisiive sadgnts

30%%80 5 o ‘}?rs AibACHARMEHIR 4 lﬁélhdbéglﬁ‘sﬁ{ 14vet B4 4f5Ba over

resistive segnents a-304c and
flrﬁeeemdve gsegsieny GOQRQI’IIHI’HGEOBG@aSlQmBE:SSgI'BpDT 30QGa.i\@porization

o Fiab RS b e B o e ARG, Bt soue
andCSHERIMG rdeRave ¥BGRAENE BDBION Vaporization chamber 414c includes first
layer 424 at 428c over first resistive segment 304c and second resistive
segment 306c.

The reference conductor 250 is situated on each side of firing resistor
areas 326a-326¢. The reference conductor 250 is situated between firing
resistor areas 326a-326¢ and a memory circuit and routing channel area,
indicated at 430. The reference conductor 250 is also situated between
adjacent firing resistor areas 326a-326¢. In addition, reference conductor 250 is
disposed under ink feed paths 416a-416¢ and between firing resistor areas
326a-326¢ and ink feed slot edge 322. The reference conductor 250 at 324 is
located next to ink feed slot edge 322 along the length of ink feed slot 206.
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chanmber 414b includes first |ayer 424 at 428b over
first resistive segnent 304b and second resistive

WG e@aami4s806b. Vapori zati on chanber 414c i ncl uPEBUS2005011396
| ayer 424 at 428c over first resistive segnent 304c
and second resistive segments,306c. The reference
conductor 250 is situated on each side of firing
resi stor areas 326a-326c. The reference conductor 250

is si H@tﬁgd ?gtween firing resistor areas 326a-326¢C

and '8 Blpt 0P g fiblidigadly coupladodnlafers patheal16a-416¢, which

bIFRi Jefor t 2 i S..al,so
TSR RnATi SR AR PANE B P e
refrencg2z6ududtar 28diis isolated bf dsctaiien Eyedyd06 dron? itk fiéwing from

o ERE 3BT 2LB 95T blok B 80355005 oA T e age0s
floWR2thrdtigh Irfkf fREaNenS AN64L3Y B t@%QP@rtiza%%ﬁ &»ﬁnkz?@ﬁtzﬁ%a,qgc
the | eng of In

next to ink feed sl ot edge 322 al ong
oves ésplation layes 40@ thatanyess mfezbeeicontuaiodi25al 'y coupl ed

- . 4764 i ch f1.ui di.cal .
coud 8y 7 AL hRGiE RsidPas & 18kt prdre 1SS 2¥sa-208r in
oanoctinel sl SO Dot S B0200 NG 1
| | W |
208200 aterinsisg 0denii08ta anc ek Frecheiols. Adend PAR. Basho the
e e
el¢civtally coupley éo allfifing hesistoos 62 $n thed esressponuingfiet goup 202a-

2028, Fachdf e patd ks, P08 8RNErbos Biuphieiass tne
ngﬂb@thgﬂsg f,;zgg}@q& dbe, 22 idaeadh Q%@ afblls blléi:{t(r‘f{%qeﬁg é:fohbféd to

I nes : , data |ines 108a-108h and In
alidiringscelb47 Gidtheawrrespending data ling gsoup Rég, 2082180218, 220,

e fir r . 2 - f and i
2L R2ARE2ES  ERRUT A 0inest fost0RE " ERrEaBLo s do
firibwyr sedis RDNici ekl dfrthe dir® yrow32202:20@2f. Each of the data

I ines 108a-108h corresponds to _one of the data |line
gr odpatadings HWa-108receive datasiansls DD ansdisupndy Higdata

E | . Lofiri | o -
sigrEals LEDR b ing GASTIONH ceRoiiing §Fd gy o8 2Ral0ar" O ine
1082, rez2iWeardhta agnaktbdharad suppdied atada signas D18 alatd® 8he igsoup 212
. el egtrical.l led to firing,cells, 70 i f t

in B o 58 e aa8 e Jodts Dae 458 iBbieentinS otk fgpal2
arféPé eSS sldhaPP2aBdata RRe pl‘t%lﬂfé? ?@‘ir@eé&w Bethe fird-drBups

to firing cell's 70 in each o ire groups

20222020 Ipatatines! 0oreceyea daér sionesDdard supplies data aignal D3
to YRR hE Hr A 2181988k B il YrBubd 8828/ R4P. Bhta line 108d
receives data signal D4 and supplies data signal D4 to data line group 218 in
each of the fire groups 202a-202f. Data line 108e receives data signal D5 and
supplies data signal D5 to data line group 220 in each of the fire groups 202a-
202f. Data line 108f receives data signal D6 and supplies data signal D6 to
data line group 222 in each of the fire groups 202a-202f. Data line 108¢g
receives data signal D7 and supplies data signal D7 to data line group 224 in
each of the fire groups 202a-202f. Data line 108h receives data signal D8 and
supplies data signal D8 to data line group 226 in each of the fire groups 202a-
202f.
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in each of the fire groups 202a-202f. Data |line 108b

recei ves data signal D2 and supplies data signal D2 to
wa@ a408/103482 group 214 in each of the fire groupBCT/US2005/011396

202a-202f. Data |ine 108c receives data signal D3 and

supplies data signal D3 to data |ine group 216 in each

of the fire groups 202a-202f. Data |line 108d receives

data signal D4 and supplies data signal D4 to data

| 218 the f 202a- 202f .
Dot 571 Aeteuinse 100k i tEberer aIoNeBRferd 6ot 764 and 208

I
e 27 LG RIS S0t b

fesd @IQiIZOBGambet‘y\mm inkfeethslat 204 mmkj p?DB'\tIueadj diessitié Q@Oa Other

PGP opdarel e (et e s SBRy MR 208

beiwgéﬂhnIDVeddOsldﬂQ@G bhagrigtragl dd4ide26as AR, prﬁIJﬂsr & data
Ilngg 1&%3’ 202a-202f . Data |'ine 108h receives data sig

J0861 108¢, 3089 andyiHesh are dlép@%@cbalqngenlgfeﬁcbslgizzo4
o R e 06,204 S0P Re G0 QR pERGy BB TS 10ee
0] 00 et e o9 g ton
feﬁ@ﬁ%éé%ﬁ%ﬂﬁ%& glsgﬁ%?gﬁf agd printhead die side 200a.
a hefhé’BbﬁIoﬂB%fQifatéIﬁ‘ﬁ@s Io&%% oépﬁep&% \A‘feéiII rﬁrl‘?é&galgt 204

al ong 1 nk feed sl ot bet ween |n
arghpiripthead ldéadidei 200s ane electbcaw saypledta fmmg; cens datmdata

ingh S3uPne 2aca 4 410708 158 ctaonnd nedn G SE20% anddo
furlng;kcélsem Bl ddtaZine ogdpPnLd ot 21dat 218d, r@)oﬂé}&bzzzd in
108f, 108g and 108h are dlspose along ink f

Faf of 208d, Onteieer 08aus rliarieallyicopplediadiningcelisedd iy dﬂta line
o2t 2328 A 2008l o B B et o MR e 0 n

dattga dinelggotps 2adth anddfiglde dData Ifner1 08y iseléciri@allyi coupdedito firing
ICET RTINS W e e,
cdiftp‘Pé’cPﬁ) ﬁr@cel?sl'ﬁ@' in aatJaQIIIme gﬁ'o@lﬁéI 2184 %dai‘fbdz Zﬁgtd IIhe':ﬁISe is

l1ne 108a 1s electrically coupl ed
eléc’lrlcakay celled 10 fifing detlanin daia lyeqrpupe 2282 and zzmu Data line

08b i I i cal loy . firi I
108878 elegffeaticaublliofis il 20,3 e dfalq 785 BB 2220,
i S efies bbions!of daeal Bhes! 108a108f a@Psgédl Beflfedminttdted slot 206
l'i ne t'%rou ps 216a and 2 16d. Data line 108d is

angl pdntheaddis stdeuiQuareeiesiricaly eaunled o fifing galis 7P imdata line
gr8LBY RS 281574 2% 521848 IR ddd 82 ORSES at 202¢ and to firing

cells 70 in data line groups 212f, 214f, 216f, 218f, 220f and 222f in FG6 at 202f.
Data line 108a is electrically coupled to firing cells 70 in data line groups 212¢
and 212f. Data line 108b is electrically coupled to firing cells 70 in data line
groups 214c and 214f. Data line 108c is electrically coupled to firing cells in
data line groups 216c and 216f. Data line 108d is electrically coupled to firing
cells 70 in data line groups 218c and 218f. Data line 108e is electrically coupled
to firing cells 70 in data line groups 220c and 220f. Data line 108f is electrically
coupled to firing cells 70 in data line groups 222¢ and 222f.
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el ectrically coupled to firing cells in data |ine

groups 220a and 22CQd. Data line 108f is electrically
waeomphesdss o firing cells 70 in data |ine groupBCRRRR05/011396

and 222d. The portions of data |lines 108a- 108f

di sposed between ink feed slzat 206 and printhead die

side 200b are electrically coupled to firing cells 70

in data line groups 212c, 214c, 216c¢c, 218c, 220c and

P20 oo BB oA 106 TEhS A 481 4658 Hdhogec

&@wﬂdfe@@%ﬂot Joat @etWé@n iHGaed %lcft'mtéhd?iﬂwféée@ algplced, hee
f|r|n? cells 70 in data |line rou s 212c and 212f
M

elexitigally eruriedie fiingrels 7O énfF g G2aF202th § G4 pi 202d
' |
D A5 B e P SR it o

grgups! FS%B bnd m Zjéﬁlfl;neDl%&ac Blehectﬂlﬁiﬂby caupddatd firimpbels 70 in
deiadhe Gtases & Bl 2 6eo diatediel R b ekatica bR Eted i fiing
cefE)gW'Oniﬁ dfh IIlﬁe Pougs SBbahd @Qoar TS ll%@OI‘QS@WQ eflically

ine 108f Is electrically coupled tofiring ceIIs
conplachtodfiring ¢elise’ Ginodais Ime:groaml 2242f 22Ate 22ddtansha24s. Data

ings i rhiesttigacs P10 il o6l o RlSakdine GoERSSH0a and

2dgpk feed slot 206, are eI ectrically coupled to firing
cells 70 in FGL at 202a, F& at 202b, FG4 at 202d. and
FG5 Ehe portiens phdata fings 108k 108de1B8E 08dIang 1QRMmdisRoses

b TS 32040 ek 0 BUBE 44 20030, 1 s v
eléguidahecbigled g5 G cénggw? ?mﬁmozsat;=§s: BrE0AQFES at 202
ang} EOBee 235 AP b 08B alechfially saiped tailihdiqaus yn data
Iin%%bﬁg ﬂgbfdnr 22‘94§ elbngat lerQi\ ﬂ@Scﬂ%té!ebﬂnBSll &%tﬂéd :f’?ﬁﬂng cells

24e I ne I's ectrlc
7Cowpatadinegroups 848k ands218@. |Iha’tadm 108‘5@8 gb@trpmllgz:eapled to

fir%g:éé%} iitggaﬁ ﬁﬁéltgl(gé)@%s g?%ﬂ gtna l;{gl neZ%a]tgﬁlgt‘e é%%qgﬁ%ec%many
cOUPIAERIFiirtKcAIRERD ﬁnl @étaam'é@raugs QEKC baa 2k dndP@4tadine 108h

el ectrically coupled to firing cell s 70 in F&Q at
is EmlcaﬂBOaIO'elb@cfler'@tKQ tatipermaups 22002265 226e and
2é6| ne 108b is electrically coupled to firing cells 70

||’§' data |ine groups 214b and 214e. Data |ine 108d is

el ecThe fial lines2082-208f recéiveiangrgebigaaléF IRE J&IRER| neFIRE6

oS Fronl ol B TR, ek B e b e
ol 25 0PR Py L L 8t il RSP B8 Sl
thelanargy sighaliBIRE1 to all firing cells 70 in FG1 at 202a. Fire line 208b
receives energy signal FIRE2 and supplies the energy signal FIREZ2 to ali firing
cells 70 in FG2 at 202b. Fire line 208c¢ receives energy signal FIRE3 and
supplies the energy signal FIRES3 to all firing cells 70 in FG3 at 202c. Fire line
208d receives energy signal FIRE4 and supplies the energy signal FIRE4 to all
firing cells 70 in FG4 at 202d. Fire line 208e receives energy signal FIRE5 and
supplies the energy signal FIRES5 to all firing cells 70 in FG5 at 202e. Fire line
208f receives energy signal FIRE6 and supplies the energy signal FIRESG to all
firing cells 70 in FG6 at 202f.



10

15

20

25

30

is electrically coupled to firing cells 70 in data
i ne groups 226b, 226c, 226e and 226f. The fire |ines
wQOR8A@A88 receive energy signals FIREL , FI RERCT/US2005/011396
.FIRE6 and supply the energy signals FIRE1 , FIRE2
.FIRE6 to firing cells 704sn fire groups 202a-202f.
Fire Iine 208a receives energy signal FIREL and
supplles the energy signal FIREL to all firing cells

&1 grieATT e Ine A e A S nER eNeray gy TaTaAeais R thab are
cotipled id ¢dHtiueBhl Aritd s'\/\ﬂtcﬁgs2 7t @rggrg}j i ’fu@sl’e'dnts fﬁﬂgcremstors

recei ves energy signal FIRE3 an the
S%ﬁhg@mh thererergy sigrials FIRLY, KRB . 7BIFREG F(EBea&neZ@Qbeats the

A0 B el BBl R o oms

thé @nmurﬁ@ eabrORebpliedrte firihgeegi8ftRs 5OCRINMRSUR I Ny rops that
nal _FI RE5 and supplies the ener gnal FIRE5 to

af%ﬂ%’f Hnifomg W@:%!Zﬁ@rrﬁtﬁhapel:whﬁfﬂn@m%lsmmd piinigdigege. To
ungflﬁgﬁ X’&%FQEE ?é(chS u%nlfﬂl r':f(?]ég?ggﬁﬂg @gﬂgbﬂe@ttﬂgmﬂlﬁ "2Ruitable

eneogy vadator betwdenrfairRO@sis?@8f525uppl i es energy to

firi resistors.52 that, are coupled to conducting .
it | VRIReG Vaialon s herBaky e Peia! Fderencs M paer dssipated

thfo‘é@'hsérgf vl d FeiddBre! 52 i £H%E B tHd B)reuhd B@éa-QOEf Rﬁ%e

The "energy heats the tiring resistors
highesat pomwerds geneialiy preided tothejfiing westater $2 newrast me and

pagg' e%’%ﬁ” %neforf y %@rag ﬁ)%g? lg@a Fﬁfgﬁé ,3% 7 'ﬁ,]sqﬁr?éles firing
re§|ettfr 5m§ amgazedr Thel lbwast p@ﬁ@f |dlgﬂiiq—]@]fé|@dpr|§(ﬂd@ﬂqd the firing
In eac rre 1 ne

re@\@@i %@ﬁt IssfhééHﬁh@ﬁrflé(H“tt@e hand padTesely g the anesay sigpal
FIP@W' RIRLD. be]:y'@@@ a@'aﬂl'fﬂ&grr%fsf&?r“% ?Za o@‘@&@groug are

variati on’ mum-per f'erence
er@rgme@aﬂ.agtouhcamighumns tbvame‘rgy Magahlmrslnstmﬂ%ﬁrémnenengte, fire
The hi hest

ingongHE s e SoRHERof Brekiese and g opae Haeer- Lo Rty

co‘hﬂﬁcm%opaﬁnél%h%é’ | [H0anh Eﬁeﬁﬁﬁrglén%mbnﬂt ?r@und line
FIRE6 as only a singl |r|r%%?re3|s or 52 is

po&tmeguez@deachw@‘ retaence pgmémctpspgrélnaséﬂ gﬁ@bu%ﬁﬂp apd 2504,

ant 5 (o Sl BTG, eitdh bR edifnl dhhu ui e IR i

exemplihyRirabadingdnt, filellineg ey betetwesd 50 FOOVALAIIEO UPhese
are energized. Layout contributions to ene

dimgpsionssheifprPnriexemplary erbadiRgnt otherr%nb@q%enqmmﬁy
er{\ﬂélpg rdélb}%‘rgslfgglgff& RthehdIbh& NERE R hrRUE LoD % %rd preferred

and energy variations up to 20% have been found to be suitable energy
variations.

The fire groups 202a-202f and fire lines 208a-208f are disposed in
printhead die 200 to achieve a suitable energy variation between firing resistors
52. Instead of all firing cells 70 in one fire group 202a-202f being disposed
along one side of one ink feed slot 204 or 208, resulting in a long fire line 208a-
208f, the firing cells 70 in one fire group 202a-202f are disposed along opposing
sides of one ink feed slot 204 or 206, or along both ink feed slots 204 and 206.
This reduces the length of the corresponding fire line 208a-208f.
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conductor 250, dinensions. In an exenplary enbodi nent,

the ground line portions, e.g. each of reference
w@omwdueisss portions 250a, 250b, 250c, and 25CdPCHDS2005/011396

| ess than 800 urn wide, an in one enbodi nent about 96

umw de. In this exenplary egbodinment, fire |ines may

be between 50 and 500 um wi de. These di nensi ons are

for one exenpl ary embodi ment; other enbodi nents may

t h d di E lati
of " 1010 899 P, S ouR L AciasRociialgng oppoging sides

e T tan 406 Mg SpIS 10 U7 oA G Piposed

aleng popeding @lqﬁs oftinkefepdislot 204. Eachofitiy Grealiras 2G84 and 208d

is ﬁg%g%dﬁ%ig{ Oc%?pf)ossﬁr%Sﬁﬁf' 3 q%ep§S' St?&i;f %fg rﬁ;ggte one end

202ei srR (idsefank fecd 91Bg204¢ EsicHgire fin@2eshEnd ﬁ%ﬂ %'l@ﬁ &% ong
or 206, resultln%nalon fire line 208a- %

one §ida §f ik legd At 20436 qamrarge dejglonethexgher %wle of ink feed
| ot 204

S ARLI5 P OSBRI P IR Pl ot 98851t 20"

r2 eglx'ﬂ'%flr}ingacélﬁm n fiie gr:o;ap @@chp?rsbdsgdfalmmgzggpesmg sides

- . i,ring.ce ire

of Gk [r50tOLA O g o g cefrEd i fire e Bre aleaohaoned

aléﬁt?of)béélﬁg sffld & ifR fddy &lbf 206" Edeh ?P@ﬁné@%é'a’ﬁa 208Fis
di'sposed al ong opposing sides of iInk feed sl ot

diseasiedadlong epppsiagsidrssoflioR deethdloP 884 aind Jdnnepjzﬁ@maermhaosc

or RBCAEIH 505300 E5bA ek 5428 Eorh AR P Sy one

S|d|e BEmRQééd @nﬂ 20888s iconipined to alongtheghér gige of inkTsed slot

eed slo as conpared to al ong the other si de of
206k Farmtedhgantay, -poAnes HeuinssraIReG 804 208 shaped f1r e
'Z'ogeﬁq aogk 2954 we?_'%i% é'z"dzﬂgaré‘%hé sé% ailé?né< bp{% Ak 4EEd
c are sposed a osin

sletb @042416d 208, arcketHe finnyycallsl T&Inmelgloﬂp QéZgrane disp@ded along

* o Gycise st Cfier wnd 2367 £88 e I 2oBBRarladdis dfhpsed along

bdth mefe%apéréﬂsrm)@éﬁ&éoefanup&n%a%t\ﬁé@ﬁ .@@@earmbwm%d 206.
at one end 206¢c or 206d feed slot 206. Each

Edgh firel lings20RiBand 2082 rssludes a pogbsectionrdjsperedkhefwesn ink feed

KB 20481 208, ThE s SoE T BBt Fad hRlthd 20580 208416 one

sidé bEplihthead I8 o0enrthdiBihs siibstahtialiyfdri-ehhsed Qor gba‘lwo%t
rougﬁZOZb are di sposed along both ink feed slots 204

shapgd2ie lingr2@8teand 208g. dde %Jbﬁttﬁntta"v.Jr%w@e@qu%tantlally
fofl-EndPh PR S9Hh-208f can be shorter in length than fire lines that
extend along only one side of one ink feed slot 204 or 206.

The substantiaily J-shaped fire line 208a is electrically coupled to firing
cells 70 disposed along each of the opposing sides of ink feed slot 204. A first
section, indicated at 550, is electrically coupled to firing cells 70 in six data line
groups 212a, 214a, 216a, 218a, 220a and 222a in FG1 at 202a. A second
section, indicated at 552, is electrically coupled to firing cells 70 in two data line
groups 224a and 226a in FG1 at 202a. The first section 550 is electrically
coupled to the second section 552 through a third section 554 at one end 204c
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both ink feed slots 204 and 206. Each fire line 208b

and 208e is disposed along both ink feed slots 204 and
WQo®sanmds$ oi ned between ink feed slots 204 andP@D6S2005/011396

Each fire line 208b and 208e includes a post section

di sposed between ink feed slgts 204 and 206. The post

section extends the fire Iine 208b and 208e to one

si de of printhead die 200 and forms substantially

f.ork-shaped goal - post shaped) fire |ines 208b and
sz@'séeem‘ﬁe stT hRtirsh saption H89Hs ipnaed tham theasreand section 552

f; hZﬁﬁ ?é{%{ e shorter in
'”|t@%gt‘ﬁ'té?’ﬁ§ﬂ %ﬂﬁ lﬁggt ?R engﬁgPJgng only one side
of obee firsk séeimh §5®Buﬁﬁl¢esahhe@@gyl' bignalBRENts aplty six firing
Iy coupled to

reB RG2S I ity iveiichen 1% THRSRms#oRgion 552

sﬁpﬂgg 11 eh@llq @ﬁi?ﬁimlt;yﬁgg{? 0 ett(g;o{fgt Tgﬁfﬁeg,gt&% 5% 8&7&@& %

cogidwcting grive ﬁéntgh@@ 52 Tedfirspaection2G%his vmdeaat Woothaartte

s£258 seRufibep at AET o MR R e] ¥l BRpotd PeEbbsd bpg v

sedtiba F54rEredontips adpbat efnsbcdRanetal Rgér.atn 28didon, THhe first
first section 550 is electrically coupled to t he

segtieBpeOdBeiudss a@é@'ﬂ%mabsquwmte@mmm hgtehing at
f I

U e L

alahg pgnthead die @’ide 200a.nkhé eedl lalyet séﬂmn S%@and tise width W1 of

t 0 FIRE]1 t0
Mg seqtR 3 reutens Sutabie SRR OB RANVERA rap stors 52.
sW tpResudstantlalfy SERAPEY ﬁ@ﬁﬁ@@o@&% SEBPchM cdliifed to firing

energy signal FI'REL to up to two |r|g|% resistors 52

caﬂeﬂrﬂ @Epowd:a\@@lcﬁth\gOfdhe\@@PQWElcﬁlﬂa@ nk ferd slot 204. A first
<GS, PRk s} 1Sl il JBd LR RERAR T G Rt e

gr@Ods ©oh Qdd2$¢@t21mi Qasdazzod and@QZdSn F34 a’oiOMCAﬁadacond
netal | ay nadltlon the first sectian

sqaienuneicaed a&ﬁfitpdwe%@adw RGO f‘ﬂﬂ%?“é%?t&'%"%%data line
t f
oS PR 0 PER ot ORAS et SR MLl
cqupled teethe sBoonsli stetid0 G&0 tmrwgmwthlnob@entloséﬁz atrorgsénd 204d
d_t 1 of f t t
ofRR i A0 B SRR e o ikl oo0
ln-gfié X%F@c,‘tﬁﬂtdlé‘ﬁé ihelleﬁ ﬁfpéﬁnf(*fé@:i élbﬂQOZOSd i's

ectrically couple firing cells 70 di sposed al on
eachTlo$ fltst@ecméﬁﬁ@uwmﬂ@fenamy sigaal EIRE4 2o 4p ta six firing

i A0 6 BShARES e Rlcpeh 72 P 583 sectn 500
L%izlﬁgs 2&égggg%fd§|§ﬂal RREdo @Mwﬁlr@?%lsmr%wmpled to
conducting drive switches 72. The first section 558 is wider at W1 than the
second section 560 at W2. The first section 558, second section 560 and third
section 562 are formed as part of second metal layer. In addition, the first
section 558 includes a dual layer metal section, indicated with cross-hatching at
564, formed as part of second metal layer electrically coupled to first metal layer
along printhead die side 200a. The dual layer section 564 and width W1 of first

section 558 maintain a suitable energy variation between firing resistors 52.
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section, indicated at 560, is electrically coupled to
firing cells 70 in two data |ine groups 224d and 226d

WO p005@d548%8 202d. The first section 558 is el ecP€T/U81005011396
coupled to the second section 560 through a third
section 562 at one end 204d s@f ink feed slot 204. The
first section 558 is |longer than the second section
560 in the y-direction along the length of ink feed

| ot 204. The first l.on. 558 | th
<1 orHe e Eehaad brering 08t Bletitralbes BRR g
cell9 708pEdddSlofl IeRh IMthE BEEO% 3% Hé% éﬁﬁl@ ?&&98{ 29@ A first

560 supplies the energy sig
segtien,rigdicatadsaicdas, 59 elastnidadiy Obupledrtddtrmgrrgalldrﬂ()/m six data line

Pl 2178 LBeondbuctl o Bho iong. e pl 208 Adsend

scbhifn, ingicatsll 5568, 48 eefricumg cbbbre@i 1ok Ig%u}%% iAo data line
formed as par t of second net al | ayer. dition, the

greups £24e é\fld dr 6541 FGt plid@ee. aThe ﬁrst [sggtion HEE is eb@tﬂqaﬂm
couPiEocl%ttﬁ s\@'cBH? %FBﬁ&n B@? "Ell?r'o'ﬂz h?rg%ecflﬁﬁ g’@’? zﬁ?nlnr%g%ﬁd 206¢c

Second “net al “[ayer e ectr y cou
of init feled| slgte20G1| Dhe fipstisectieadsd ||$Imgéetlﬁﬂme sdvendusdction 568

564 f fj i 558
in H?a‘%/ﬁ{dééﬁ ‘taﬁg ﬁjg%gﬁgﬁgﬂ@% ; tet 322:1' ?Inrl ng
I esiTHeOMSt %tm%%lgﬁéﬁ!@s' 1Ak leherdg JﬁﬁgﬁsﬂFlfRE:?td u %o 3&&ﬁmg

is electricall ed to firin di sposed
resibtong S8znstipisd éw@mﬁpbsg wgiveisudtshes 72nkl tfeesetmdosecmoe 568
supglies e bl Buns! BIRER 6 0mh B JringiigSisfiia a7 trnted to
coﬁ@@@tmg?dlﬂ@e sWitblkes 2230, he&ﬁ@pséumdnmlslvﬂd&@t W1 th8RGhe
second section, indicated at 568, is electricall

S8 Realen SFB AL K2 ¢ AN rachon BOOUEREON FRCHNGRfaNd third
se%ﬁéﬁ 538%r. g%émé@agg%naéf s%%%ﬁd &8l fagéﬁt uﬁ&&%@? ttﬁéﬁ.rét;

ectrica second sect
segtibhi5G6e |Beludesaa cﬁféﬂ) layter Mabsmbtl’éﬁﬁ mdidatéad wmaﬂrdss-hetching at

06. The f t ti 56 th t S d
5720 N BBBaIoT SREOY MeebeYShe BRI Y AaUPIEHge T metaklaver
aléﬁg‘??nﬁfh@ad?@@ snd@"‘@Odb I $he 2188} a98r 5@&10‘?1%7192 bR thd'Ridth W1 of

ener gy signal to up to six firing resistors 52
firstoaguitiod 566 mennﬂamta s\tgtadm eoeM tatiation betwaee figag esistors 52.

Fvo VI e atE Ftend? oo T O BRieulrl gLl fing

celW70cdISgos6 albhg dachsdf the obposing Gfddssofihkl %eoﬂslo’m% hanﬂrst
the second section 568 at W2. The first section 566,

ses:@@anladse@&d ahS%ss sirstically Foyplad torfirnacelisd & Brsikdatasline
gregé% 29§f | nc dgésf g@%ﬁéqd ?éhﬁﬁ qu(réeét &81 2%%12?\%5&% section,
mdmdtedaat@VGMls blectrizafly lcatipledrtg fmmg cells 70 in two data line groups
224f and 226f in FG6 at 202f. The first section 574 is electrically coupled to the
second section 576 through a third section 578 at one end 206d of ink feed slot
206. The first section 574 is longer than the second section 576 in the y-
direction along the length of ink feed slot 206.

The first section 574 supplies the energy signal FIRE6 to up to six firing
resistors 52 coupled to conducting drive switches 72. The second section 576
supplies the energy signal FIRESG to up to two firing resistors 52 coupled to

conducting drive switches 72. The first section 574 is wider at W1 than the
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572, fornmed as part of second netal |ayer electrically

coupled to first netal |ayer along printhead die side
wWQo®b/105se dual | ayer section 572 and the w dt PCTAISZHD5/011396

first section 566 maintain a suitable energy variation

between firing resistors 5259The substantially

J-shaped fire line 208f is electrically coupled to

firing ceIIs 70 di sposed al ong each of the opposing

Sesi d{g t gé Ewi Jgot 206. A first section,, indicate
Send$action;o £f abvY2 ¢ ahe fird sestien o7 d, $¢qqr\sfgseacélpns57ﬁoandqthlrd
seéﬂldh gaBard idlehal Qé‘?ért%*%@cog&ﬂfetaﬂégér Iﬂ]égf tl(%??\ a?m

In FG at A second sect]| at e
seﬁtﬂm 574 idledes 4 dabl layeometadectiof, indicgtexbwits cr@ss-hatching at

sof e PR eESabirt] wPl et aegtalifupTeg s bt fetal ayer

al Mtheas dieside ZD0bh mlua 1h\r sbclish i580aky
(ﬁ@c O6d of |nlk feed sl ot %_06 %I' he first &@ﬁgﬁﬁwm%fﬁrst

seﬁtson 8 A4 enainieim arsyiablecenaigy atiaton begvaan fiing resistors 52.
ydi ﬁ%%té%ré}{t&gg ié&esﬂq%%tfl?? Ohe ' IH8p\iE Bt ﬁ@afllyé%ggéewga firing

first 'section he~énergy sig
celip70 disposetli alomy eaels ln?kt feed skt 202U @060 Acmeﬂs@étiom

|nog??é?§@tgﬁécg’|e§'ﬁztﬁ%' SPEO i C‘ggg f‘&g%& Ké @ﬁ% §§g§p§Ups
2128“@’1@&' mb%mﬂz?a HFED y&cﬁzw tﬂ@e&ﬁm Jdgiohi rrﬁﬁcsa;%d at

section 574 1s W der at second section
584t IS\Mect'nhally couptled ézfirion cersWO sretandiada iné groupac2 iy 218b,

22pH it 2548 12 A 206, a el S P SISt E i Bled to

théigééoﬁow@éudmgn trﬁs@a%h anhird @dbﬁdﬂ 8fpvdtidection 586. The first
cross-hatching at 58 formed as part of second netal

sectignep8a n%@mﬂem lepoiv alenedhe o- ¢|r€rcépnmdaw@tfa9angam@ﬁg
The dual layer section 580
dlrngcm tbeﬁ% %C%nﬁ % Fléﬁ%?ectl on 574 maintain a suitable
enelthe first sedtionnb s umeiesithe lengrgy&ﬂgsald?lRE’iZto Uphio four firing
substantially, fork-sha

re%w@& 52&auno§?dcf@w;9ngalct' egrw ﬁ@"teéﬁ £ 573% 8e0dFesfign $84
suﬁg i cat A cﬁ&?%@ﬁﬂ F?IQEZ@B?:P%Q%urAﬁer @s:s‘?e@r%tﬁzoé?@upled to

Is electrical coupl e firing
condutting/driversividche sl a2 aTheerEsthsQWpe 582245\d mmcozgm@cam 584

F& .at. 202b. The d t
arg fomed g FRplBAPTg TEaLPS 110 P Ml e S 31 fifp Hoton
wii@wydat a |ine groups 214b, 218b, 222b and 226b in FGZ
at 202b. The first section 582 is electrically coup

to thhe thirdsestion S66EVPHHas thﬁ @ru@syélgrrﬁl erRggéf)uwmocﬁlght

RETAERTES 5T E e RgTER 75 Bl rsdtn

5860k rfafnt\ed)astp@rttdsf&seeendmnielabkayeoanﬁaiblud% a post dual layer metall
section, indicated with cross-hatching at 588. The post dual layer metal section
at 588 includes second metal layer electrically coupled to first metal layer. The
post dual layer metal section 588 and the width W3 of first and second sections
582 and 584 maintain a suitable energy variation between the firing resistors 52.
The substantially fork-shaped fire line 208e is electrically coupled to firing
cells 70 disposed along each ink feed slot 204 and 206. A first section,
indicated at 590, is electrically coupled to firing cells 70 in four data line groups
212e, 2166, 220e and 224e in FG5 at 202e. The second section, indicated at
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The first section 582 supplies the energy signal F1RE2
to up to four firing resistors 52 coupled to

wa@oeovdaei4sg drive switches 72. The second sectPONUSBWS5/011396
supplies the energy signal FIRE2 to up to four firing
resistors 52 coupled to condygting drive switches 72.
The first section 582 and the second section 584 are
formed as part of second netal |ayer and are w der at

WB than the section width W2. The third secti on 586
584 pislalectricaly epiarey t%fl@m&peh ﬁ@m fayr dgta Bne gppipst214er g 18e,
2508 PR o S0 TR Sen bR e dlhiea o

theased:or{obs/@a*tloa\rﬁﬁz ’tlmbwgiea thirg eed:tmuaui postysectior 584, The first
secti i ndi.cat ed with croshtchn a 58 The
seian 5807 PRYER et dlobihe vidtagen alongdhe x-

dﬁ@&l‘?&) {@%%rséﬂoﬁgtgécgghls‘ggcoupl ed to fi rst metal |ayer.
1 | ayer nmetal section 588 and the width W8

of f Thgtflrafmﬁcé@ﬂcﬁﬁﬂ supplies e 8Bergyrrigaal4 | R toaimtaefour firing

rasfhtofn a2 SEBle i AneDLHEY e SHBES F2- TheidbsbB' tefon so2
s@b@ﬁésf ﬂh@aédetgy elylatBIRES td ugm@ fos! flrmgmstélt@rsm@b@l@@w

each ink feed slot 204 and 206. A first section,

coRdueingedriva switches £2.eThefirstagction §90ansthesecopd sgetion 592

SFE it Rl 4R, e 15 hion

wadithd®2.is electrically coupled to firing cells 70 in

f l.ine. 214e, 2 18e, 222e 6e in .
oo AnADisa oplia PLR SuiPBUR IherPnsgay Sal EURS Saipyo eight

flgﬁg Pb&Store 50 %uﬁ%‘boﬂ?:dco?%‘%hﬁ@ dﬁ98 siteREgzoa Tl thﬂ’d segtion

tiron or post section 594 e first section
584 ¢ farmeadhas pagtdi secomd mettal layel art inctudesral pmstdanl layer metal

th di t tqQ t.h t
s iat ek Es b Bt 85 A SOBN ot Shal Bpr el section
at!BOb thdlGdes EétdritDmets i1 edtdcaR s pled b BeRMHetal 1Ager. The
drive swtches 72. The second section 592 supplies the

pesledypl Iayejraptatseeton 896 and dhe wigthfWaiaf élrs’te%n senondszections
SO UPLERo AR S L o Wbl g s 52

par t Fifureei@oisch prahaliew d}@ram’ltluﬁra&lng )72 eaﬂooﬂﬁnerhtawf a section
6bﬁ§fﬁn§§r&%ds¢@%b Phieacstion 0d mebidamthras fring S8l fdicated
o 8903077, BR SAUELL 040 AONINS R PSR i Hocs.
Thretthted tiyreg cellsdd02a:602e araasipular tal ﬂahg caler teatedre disposed
throughout printhead die 200 and instances of firing cells 70 that are part of data
line group D1 at 212a in FG1 at 202a. The firing cells 602a-602¢ include firing
resistors 52, memory circuits 74 and drive switches 72, such as firing resistors
852a-652¢c memory circuit 674a and drive switch 672a. The fire line 208a has
been cut away to reveal firing cell 602a. |

The firing cell 602a includes memory circuit 674a, drive switch 672a and

firing resistor 652a. The firing resistor 652a includes a first resistive segment
604a, a second resistive segment 606a and a conductive shorting bar 608a.
The first resistive segment 604a and second resistive segment 606a are

separate resistive segments electrically coupled together through conductive
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section, indicated with cross-hatching at 596. The

post dual |ayer netal section at 596 includes second
woredoal1034a88 er el ectrically coupled to first nmeteCT/US3065/011396

The post dual |ayer netal section 596 and the wi dth W8

of first and second sectiong, 590 and 592 nmintain a

suitabl e energy variation between the firing resistors

52. Figure 12 is a plan view diagramillustrating one

enbodi nent of__a section 600 of printhead die 200. The
shigipgiban 08Ge- i Tha meewry rirekit 742 .lfge@etrlcg"y pﬁap@gttedhggate of

1080120 7o oyt Mo 61687 ERESIHSUS: B o
pathr af drivei Sweitcht 6)723 isi elgcirieallyscatipled & r@feerm:escnnmmor 250.

Thi S RIS Soludorea SnBe g Swid 672K Bheie the isfonce
comdudféﬁzm lg&ggoséfdlevéﬁ driveds\eedH @7;6@2%@%%;4 sﬂ&é Bflfhe drain-

|rlpﬂ%re5|stors 52, nenory circuits 74 and drive
sowethetile of drive swithh 84 24iis elagtricadly soupledaezmdee2 switehror y

cof AT 41220 L Real SO aliEsbiss A4 rents

‘switchi BMQa defilstGoSstivenséyrrient BB4mr Yheisecond r@e]étme sbgment 606a

svvltch 672a and firjng _resistor 652 The fir
is glactrigaly ceupigd o fire;ting 2458 threpah dike ﬁw «fen%@tﬁ@dtea@@zi&a

a S§he Wﬁnn@%@ll%d@‘b‘%n?ﬁ%? A mBARRY RRELiRaR@aAvE ‘sW{tgg disposed

shorting irst resistive segnent
undeardﬁrsdnmrﬁﬂ&aeamd;aufvmgsreglsmrt6562(b6thahtsmqtehw®ted under fire line

Ve se nt Iecrlcal Jedto
20B5r SDGH ORI RO HHS B bR g Rty A4b, a second
resqgtr\/étgégn@éﬁtaao& aheatdondabtive smnhg%av 80BHE ThalfisPlesistive
drive swtch 672a through a substrate |ead 610a. One

segingst 604 apddegbnd sesisive pegment 6QFh e ssparale aEAIVEs

seBEH HEBHoHNGEHRLEA sbGet 8] BUBEF sHRIRHER i b B0
Thetreemory eircf ane deiee saitdh of iring 881l 662Hiase etedricallyrcoupled

drive swtch 672a. The ot her S|8 P?f tae.drai nsourtﬁe
togather throwgh %U?ﬁ]r@@de@q‘%‘du%%' 8 OF theyf1ain-saHERA Sithe
[ r I
arif SWth PRGN Wl toTBMLiBHER coRiors) 250 TRE reterence
cohdmd’br p6Bicentaots ﬁmgdm& s\Sibchawhereethecreferénce sosdugter 250 is

t 606 | ect t
asDRRRE e b SHEEh TR e PR e oSy e
drigé 'skuﬂ%ﬁ%@ elé&ﬂléai@%o%lpmra/dﬁw switth eadd @étweaeawsmzb that
di sposed under fire line 208a and a firing resistor

elasitallyreauples thetdrainspoiged patiief the drive suiéctpiselirst refistive’
ook BB dR ol et 08 BBkl cqunea o e

nnéczm@@qhm@rsm@mammnﬁ@md b, fl rst resistive

The firing cell 602¢ includes a memory circuit and drive switch disposed
under fire line 208a and a firing resistor 652c¢ that is not disposed under fire line
208a. The firing resistor 652¢ includes a first resistive segment 604c, a second
resistive segment 606¢ and a conductive shorting bar 608c. The first resistive
segment 604c and second resistive segment 606¢ are separate resistive
segments electrically coupled together through conductive shorting bar 608c.
The memory circuit and drive switch of firing cell 602c are electrically coupled

together through a substrate lead and one side of the drain-source path of the
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segnent 604b and second resistive segnent 606b are
separate resistive segnents electrically coupled

wo o@étiass t hr ough conductive shorting bar 608bPCTNE82005/011396
menory circuit and drive switch of firing cell 602b
are electrically coupled together through a substrate
| ead and one side of the draln-source path of the
drive switch is electrically coupled to reference

conduct or 250. The reference conductor 250 contacts
driygy sWifeh i elorirically grbpled tadefasere aerduciei??q.of he seference

coﬁ&ﬁcﬂBF?go %}Sﬁfaci{‘ﬁled(?ﬁ\)éhsﬁ’(%ﬂ @Eersew 2 r%tfé}gﬁc id d&f:tof ?30 is

ral n-source |seec rca

dlspospd edet thadmtre smltcsh/vl Thé otiverchidé bf/thd dradh- ﬁdmetﬁmh of the
el ect.r]

driie SR S el cpiplelior BNk SOHY T eoRd s ledh 120 that
ele%ﬁ%éﬂQ cbﬁﬁle%tthé%réﬁgéﬂi%e 83fPof ﬁﬁeedr%té i ﬂow.rgﬁé% ds‘ﬁ%

fire I'itne 208a through fire line con uctlve
Sembt 604e Theisegooe |re316mm:s¢gmemom6cals redeairigaltyl caupled to fire

rive d fire line 208a and a
“n??ﬁﬁﬁéhm%@ﬁﬁﬁgﬁ ggﬁ@'?%@f %?ggﬁ# dlsposed under fire
| i nFhéGiing cBile 602a-6GR0 &% fBtrned P ahd ioncddmicsoriUctdrsubstrate
resistive segnent 604c, a second resistive segnent

32g pbprigtheag %Mﬂhﬁemﬂﬁmwmg%%ﬂsm agmemesqircuit
67%5361% é’\ﬁ.t o RA%S SERNE7585 q&l g ?'i@al?}s such

'6C are separa ‘e resistive segnents el ec a
as cobptratd lead @1far atehfornngd in eubsirhied2Gbfoprinthgad dle BOBc The

rergpoaanlct AR, 4G el Gao b ke BIRaTE7e e line
coﬁa;r@&h@aésdé eadamdtcoa}@ %&ﬁné’fsakﬁ@o@eﬁ-@bec %%‘ f&ithePddipart of

edrive swtch is electrically coupled to
the fifsé meiadayenitat isoiormed. omtdoatr@fceeﬁaacén addiiont st pesstive

oo 4 804SRt SobEnfEE80S: re e o

pafttdief resigiivedydrhe dra| n-source path of the drive
switch is el ectrlcallé/o(E oupled to a drive sw

condietink eedsalat 894 s formeddn sUPSITaE 340 aid, Br%\ggewk to firing
resqgt%'rg 5941555 P altl{é @B 1&&? ?,ﬁ)g bB% iSMii&d ak K tdediisiot edg{e 622 at

Creprge segien second resistive segme
thé8bdacs ofa‘stmtrate 820y Tdwuipkdeed slot edge I622ds F08amurdcafion

b ST ol e

ofRYESdd BhiRAS 0 RIdishdeRraldhg idfeed 18It zmnd spaced apart

CIrCUItS 74, such as nenory circuit 674a, drive
frasmirticieed sfat edgecbeaandiis fasmed acpars phéirst metaklayer #L624-

| eads, su bst,r
bR B DDA oA i GEP AR S blloe 622 anc
opPBBMECiaE 2848 .of tHik ferdsaibt 207 imehdiestdrviakifeadislot edge similar to
12a-612c, fire line
ink feed slot edge 622. In addition, each of the opposing sides 206a and 206b
of ink feed slot 206 includes an ink feed slot edge in communication with the
surface of substrate 320 and similar to ink feed slot edge 622.

The reference conductor 250 is formed as part of the first metal layer and
disposed between memory circuits 74, such as memory circuit 74a, and ink feed
slot 204. The drive switch conductive leads 612a-612c, fire line conductive
leads 614a-614c¢ and firing resistors 652a-652c¢ are isolated from reference

conductor 250 and disposed in firing resistor areas 626a-626¢. Firing resistor
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conductive | eads 614a-614c and shorting bars 608a-608c
are forned as part of the first netal layer that is

WO oroseeb4681 substrate 320. In addition, first reSI/BE81008011396
segnent s 604a- 604c and second resistive segnents
606a- 606c are fornmed as partzof a resistive layer. The
ink feed slot 204 is fornmed in substrate 320 and
provides ink to flrlng resi stors 652a-652c. The ink

fe .ot 204 .i.ncludes an f eed sl ot ed 622 at
arg 567 ifluds i U candugive Tred FRar Bedie eandies lead

61ﬁa%r105f|r*lrﬂ; Fé&"HTHPBGZ’é I p l?m\ﬁf rEEISEJ}(?rE? 25{2@589{8{1:}%% BREL dhfich

320 along the length of Tnk fee
condfetivenlead &zt ﬁteahneze@\dts:tuueskpmtedizualaodgiriingkeéisacd 652b.

Pt A SRR B BRE SRl ey S5 e
coRBpcidieadicia c2ipfing idamstbndsdeed sl ot 204 incl udes
ink_feed slot edge 622 and opposing side 204b of ink

f eed he1 refergpae icaadueies 280 is AiRppeedovena petipn of eddheef the

T T

6260c Mdasfaentakohdactos 250 icdige dugpmmwweehhmnfe@d dlot edge
62§h @_rfac f subst 20 an |mlar to ink feed

Or gigasy fiQry th QSﬁer@qeoquctor
2585s Biposgh Hdi‘\ﬁeéh "ﬁﬁﬁ% rf‘@é@or 'a'f’é/a“sr 626416858, pfﬁﬁ%%{%%

Menory circuits as menory circuit 74a, an
conductoe@804$ eubatentlallmdadan b@mntmhrrmy\ dmcmlt V4 alnelanlls feed

12a- fire line con ad 6l1l4a-614c
sl BRI 2L T Eferaries SRR 245 N8 Tar e B Rtiasiiaren due
to ﬂ@ﬁéﬁmroﬁéﬂar@:ﬁ@b dbsRAGEMtHA id AidpbesSd beRvedH PRTFeed slot
-626¢c. Firing resistorarea 626a I ncludes drive

edgw G%a%ﬁum resjsior arrpssdZaa-626¢. eThe hRIoeh AtRectafoENCead

co@éé@to?nc u {h\%zé svma\? féﬁconndg{_}: |ve I@dé%%ﬁ)rﬂ{ ﬁr‘%vudes a

mérieﬂmlmndnktplatterﬂ.ead 614b and firing resistor 652b.
Firi_ng tre3| stor ar e®d626c i ncl ude

| or 6
ondi fredneciBannshides & seqonHdnea vl fhal s Sishoged over
pomd«,f bffheq.rrng%as%r 83§ 626‘5&62@%%@{06&1550%&1&5&{ Pk 7P

I Sposed Over a portion of each drive
resigior cneas 626a626bd0 waerside 200y of prmthleadme 200. fTihe sggond

esj st or reas 26c. The refgrence,con t,or

mé G bt or e e SO0 i SRS er i b SEUE WS Do ibtve
leédsf 6’ﬂﬂa—BQQb%h@rflréﬂlﬁé%oﬁaﬁéh\@?lﬁéds 6N 4adBtidd, and dliérically

reference conductor 250 is di sposed betmeen firing

copplsicstodiredinepondpetivesiegds Sta-6 tcheriah Wan diae g1 sgepnd
m%t%!(%&ggg@me' fitst M RAIBRUr. B ESBATERABEY 1et Ot ife 1t 206a is

also disposed over portions of the reference conductor 250 disposed between

the firing resistor areas 626a-626¢ and memory circuits 74. In addition, the
second metal layer of fire line 208a is disposed over enable and data lines
routed in the first metal layer between the reference conductor 250 and the one
side 200a of printhead die 200. The fire line 208a includes a dual layer section
at 556 that includes the first metal layer at 630 electrically coupled through a via
to the second metal layer of fire line 208a. The dual layer section at 556 is

disposed along one side 200a of printhead die 200.
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sl ot edge 322. The reference conductor 250 has a
| arger or increased area due to the portion of

wO0 ejosnesase conductor 250 that is di sposed bet we€rUB2UR5/011396
feed slot edge 622 and firing resistor areas
626a- 626¢c. The | arger area 44ference conductor 250
reduces the energy variation between firing cells and
provides a nore uniformink pattern. The fire line

208
ol %;g% Iﬂgﬁ:o@? %?ﬂ'@l?rl inEedls doPL603 R firbg o‘?“e%%?%?gd at a

rmng resistor areas 626a
trmendnobmmdplbranaram fieinoty ciegiitsd Bfa prroyicese? Baltagskevel

386 AR brph LB 2558 BB SERR" Fire e
209&’?&&6@3 Bheidfyl Sign#\WIREN Sifengievidesear] éﬁé#‘gy@lﬁ@ #l2scond

fire line conductive | eads 614a-614c
resastwetsegmmtﬁ@ﬁmtbr@wh wefllneecqndu@tl&mﬁcéﬂaa | eads

Che T REs A o Bl AR, (HE cEFANELRE RovibaY Sourtent
thrbug\: :‘2ﬁg ZeilstogI%?addﬂv%swdcmaem%mml lead 602atdmel drive switch
on
672349 EelGreNgARNAISH ?éﬂs Wgﬁ f?é%‘?%%‘\é\ﬁ L&Sﬁg"? 25(5/2 eCF'%a"V
cogﬂglﬂt’[b %Q'eférléﬁcé %E?ge '?ij@ %rltr)gbéeg?ro%df fheScurteift fidARahidugh

I sposed over ena nes routed in the
refeferste curtdaictdra366) toogroupdn t he ref erence conductor 250

o6 e R IO S uch B8R0l o

of fifksg eewssm %%HQLF hktfes@ kRits Doy @hdagoesmeo@gmn Iplrmeﬂéapl die 200.
a

coup hr ou via to the second net al

In aid @om th@ lawlat of fiie lina A08pAnst referenre ﬁoaﬁlug@é%g In section
60@ E&%l?agﬁg lt@% ga\}?)fu? Pﬁh r%ehr?e@%soéncf Féfgl‘é;f’c%dcdﬂo%c?&@do“

e firing cel 602c i1s fired
thr@UgﬁB@f@hrﬁﬁéaafdmiZOG)rre I'n one exanpl e operation,

t 674
e Eigredd e dRpran Teeng Soal85e R PebES
en%oacﬂﬁqfent Bt gﬁnﬂhbaa #9880 rtase?i ¥ahemRitbA & IBRal 3 il RGlre 12.

rovi des an ener gy pu se to second resistive
Fl@lﬁi‘@m’lis iitGawhrto lsgale‘for elarihheThe pattal crassreagiiopingudes

o 5 TR 1584 e

V%ﬁ&@uﬁﬁfﬁé@%ﬁ%@%ﬁdﬂwmdnd ik feceveloc204 agafarmed in
erence conductor 250. Wth reference_conduct slo%52%4

subbtrote 320itha includesa substatecsstasrc2 0| Thg Bk egH.
SRR S o St Boh iRl epse o20m
THeOR@t A8 Ihyers402 Isdortied onssubistrateasurface B204.alsolation layer
406 is formed on first metal layer 402 and substrate surface 320a and defines
ink feed channel 710.

The orifice layer 400 has a front face 400a and a nozzle opening 712 in
the front face 400a. Orifice layer 400 also has a nozzle chamber or vaporization
chamber 714 and a fluid path or ink feed path 716 formed therein. The firing
resistor, indicated at 652a, is located at least partially under vaporization
chamber 714, which is between firing resistor 652a and nozzle opening 712.
The ink feed path 716 is located between vaporization chamber 714 and ink
feed channel 710. The vaporization chamber 714 communicates with nozzle
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of firing cells 70 along ink feed slots 204 and 206

t hroughout printhead die 200. In addition, the |ayout
w@boosito|ss i ne 208a and reference conduct or 250P€TIUS2005/011396

section 600 is simlar tot | ayout of fire Iines 208

and reference conductor 250 Throughout printhead die

200. Figure 13 is a diagramillustrating a partia

cross-section of one enbodi nent of printhead die 200
opeakih? 32 anddniptasic path 7d6. | TheeinkFeed paityidn @ cotmEmnigates with

vk TBEPTAR SRR o 4o BB s e

febdpt 2004 THesiokdée® Blot 2narsupPhies fnkftétvalﬁi@FlﬂétlérﬂMﬁémﬂ:@??14
and supstrate 320._ Drive swtch 672a and i nk feed sl ot

th@@'ghdf“é feest slannel 74Qind ink deeppatnal6.i ncl udes a
Supio, kit 55 et 18808 3 4 LoRER O

sesand acetaB2gear 404 byfisolationriztyet 408y dihedDat metdl diyerdnaodes a

copieivblnEdls Bt ieskse dnve At T SoudiRuedagauhi is
m@dﬂﬁ ofjﬁfs'uﬂﬁﬁle' dﬂﬁdﬁ@ﬁ\?’e rizaena! fof Bamphe aRanBhﬁﬁcé@i’eerr and the

has a front face 400a and a nozzle openi ng
reslh’@ver leyet 426 de el apuitatle resistiie material sor aaamale tantalum-

alFS, TR nd EBRP40E TR ICRRS Brmbo AR Pultlp Racs

arfdec’;‘drﬁp@nients nidceairgdrefiérefd@ @ontiactop 280 edriva sWE@hB tonductive
artially under vapori zatl on chamber. 714, which is

e%@ﬂ@%ﬁ’"ﬁu nerkpndusiivg lgadgsiAa, SiHRY fegisios Géaarﬁrwba pottion of
[ feed path 716 is | ocated between vaporization
ﬁrgﬂﬁﬁbzgrga7l4 and i nk feed channel 710. The vaporization
chaﬂﬁmflrmresmtuu%mmamadeﬂmnmﬁmInm.:tablayeg4022ndnnicludes

s SRR oot LR B e ST TR e

sebh?ént ‘B@%ﬂﬁélﬁé&@?eé&éﬂ\}é lapér imdc;%habct%"iayéhm 8 r&m&eed
- Sl ot 204 supplies ink to vaporization chaibe

dispasedgin secorfceresistivasegment 608ad Tihekstasting pat ﬁoaamcludes

oo Bhel A pryERIR fyel sl TEpRbed BhRk sdingnt
B06aYe kledifeal s uplgdsto §I’ﬁirﬂlh? bay 6084 agHYide in@ coaddudid fead
| ayer 418 and a resistive |ayer 420. The conductive

I4§yer 418 is made of a suitable conductive material,

|5 TRORDCALIEARAR SaPR5Taa RIMLAOR TR o Seton ana
lndudm)bendtaﬂlval layer 448 mnITreSTsktB/eflaysrt 42kt dhe rfiaé/ tne 46Qductive
Ieeiacp 8|1}I-Ja ?ssellegtr%gﬁy %gltj)&%ldr{grgécghjd tm§ [ Ialygra 234 through via 722
formed in isolation layer 406. The via 722 in isolation layer 406 is filled with
conductive material to electrically couple fire line conductive lead 614a to
second metal layer 404.

The reference conductor 250 is disposed on substrate 320 over a portion
of drive switch 672a and between firing resistor 652a and ink feed slot edge
622. The reference conductor 250 is electrically coupled to one side of the
drain-source path of drive switch 672a. The other side of the drain-source path
of drive switch 672a is electrically coupled to drive switch conductive lead 612a

that is electrically coupled to first resistive segment 604a of firing resistor 652a.



10

15

20

25

30

and conponents, including reference conductor 250,
drive swtch conductive |lead 612a, fire line

weomwdueisss/e | ead 614a, firing resistor 652a anPCHUS2005/011396
portion of fire line 208a. The firing resistor 652a is
made fromfirst netal |ayer ,402 and includes second
resistive segnent 606a and shorting bar 608a. The
second reS|st|ve segnent 606a includes resistive |ayer

420. Conductive |l ayer 418 is not osed on second
Thedsfarence copguetat Z%Q@Qd drive %’HB?WF U@ave E3860 12/ Atasfesmed

as‘s‘;%?'g irsY et &)erdod & lrfé:gtgiaesééﬁ’ogic}tﬁ% Hyetds aTﬁbPreSIS&lve

nd resistive segnent eciri‘cally
laytew 4200r t i ng bar 608a and fire line conductlve Iead

614 Th duct I d 614 de f
o e S atoh S 650 e o B A oo bed Buer
f.réme@n &Xeeaogt ingRidirRy Rsferb?@e cBh@uE’ﬂo‘ir e5bidH ﬁfﬂﬁ:{jx‘e%ﬁét&%&a

is electrically coupled to second
Thleayelﬁthmlaxtemﬂ@@glefmea imeieedoghasmel K10 eods diaposegalong ink

fod Rt eRFe B2 01 PABR R BN et oarsiRigtsd
beb@esh fitihy ecdistod 6624 anddnk %ém@loﬂéﬂgé okayer predentbligk from

ref erence conductaor 250 is di sposed_on substrate 320
toyshing anﬁ@.or ogindrelerenge C@W’H@ﬁr 879a Thedsplatiqr dayer |4r05n‘§ also

dlélp‘?%bﬁtd?fer @ﬁgﬂl Nghr é@goﬁ‘fcgs%%&{d r"e@%%v?%%gou@ff 606a and

erence cond ctor ectri cal fo one
prevatds afk from tduahmgsemdrmm’rqmm@ sbbrtingibex Gé)&atax‘rd s5cmd

reRef koSl o) R EE 0o B PSP 08 48 ot e fre e
coﬁ@ﬂ&lﬁ% lewg d1erd dfide awitBRicohguehwrCiehl GAlhyarfPiebefick 0

first resistive segment 604a of firing resistor

COBBQ%’LOTR@Or%tﬂat%@\eerde@Mlmh 8. ahle dia 122 isvetched in
s a0k 8 D BB Ry i 14T Bhoon

métesiager 4e4! ayein A0is ettteed mabalation Ié}@f@OGﬂeﬁﬁi filkedawith a
i nsul ating passivation |ayer di sposegpgyer first netal

condyeilvem@ oria|do elnciicayroulesedmetal jayes ¢ 04 1g frst metal

0 [
o4 g R R oo gy oo Ao er
past oft a edigeblé 2suldtivey msberél i dmohayembabth@lenbvmlatlon layer 406
ref erence conductor 250 be ween r esi st 5
InGIHRSS FS TRt SPGB 829 aePFcve Fik sl thide
la 3? &uching and corrodi ng reference conductor 250. The

solation layer 406 is also .
A portion of fire line 208a is formed in second metal layer 404 and is

electrically coupled through via 722 to fire line conductive lead 614a. The
second metal layer 404 includes a first layer 424, made from a suitable material,
for example tantalum, and a second layer 426 made from a suitable conductive
material, for example gold. The first layer 424 is disposed to make contact with
fire line conductive lead 614a through via 722. The first layer 424 is also
disposed to make contact with first metal layer 402 through via 723 fo form the
dual layer section 556 of fire line 208a. In addition, the first layer 424 is
disposed at 728 on isolation layer 406 over second resistive segment 606a.
The first layer 424 at 728 protects isolation layer 406 as ink is heated by firing
resistor 652a. The second layer 426 is a conductive gold layer disposed on first
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di sposed over shorting bar 608a and second resistive

segnment 606a and prevents ink fromtouching and
w@oeoosaai4sgy shorting bar 608a and second resi st PEBUS2005/011396

segnent 606a. In addition, isolation |ayer 406 is

di sposed over fire line conq ctive lead 614a, drive

swi tch conductive | ead 612a and ref erence conduct or

250 situated over drive switch 672a. The via 722 is

etched in isolation | ayer 406 to electrically couple

layarA24 to eI gheeition v e e 80da. Thedsedng 208edeceyge energy
anjrféﬂlFl V'é)}?@ﬁ)&ih@ %’p&?@dpble % ?@t{@f + r'."ég%‘ilgﬁj“a and

secou? Iralsmfmgmenwoaaaybmugamrm rekistdr Eliﬁaaﬂo Hitat@hdﬂé}éct ink
or m dua on 556. The.isolation |ayer
fmw@gapgn; Eﬁﬂﬁ’ ﬁfﬁvo%9%09¥§ﬁﬁgzrnsulatlng d

mat ilugh!dpeeie eﬁﬁ@@cﬂfﬂ@?ﬁé haté Bleéﬁ 'll%trla?é’cﬁénéggs%‘ribed

i ncl udes tmo |l ayers, for exanple, I'i con-car
her%tgzert wilhbie apprediated-n thosd ef osginary skilpior theart thiat fi vagiety of

alte r{lﬁ? ?q%igqrj %l{g\?&ﬂ%ﬁﬂﬂ@ﬂf\%ﬁ%ﬂ%{)%%% Fég%ﬁltﬁgeq ‘%ﬁ g1e Specific
enﬁmtﬁltm@hts/ehcbwr&éna Jd%cnﬁé@ witteahdepatiag flony te é&fpe of the
i ncl udes a first er 424, made froma suitab

pProgand dngntiong rThik aﬁe GatioRys mtaﬁde@imcgvgmamgmnm%
e
Vag%f@?g b fefbreificnBo HHE Listhsdal Rerdin, Thiferiam: !
intendéd thatehisiineemmmdoe timited loadydbp thaclaime agd the agidizalents
The first layer 424 is also disposed to nake cont act
§F0h first netal | ayer 402 through via 723 to formthe
duathgV@qggﬁﬁédgp 556 of fire line 208a. In addition
the first layer 424 is disposed at 728 on isolation
| ayer 406 over second resistive segnent 606a. The
first layer 424 at 728 protects isolation |ayer 406 as
ink is heated by firing resistor 652a. The second
| ayer 426 is a conductive gold | ayer di sposed on
firstlayer 424 to forma portion of fire |ine 208a.
The fire line 208a receives energy signal FIRE1 and
supplies energy pulses to fire line conductive | ead
614a and second resistive segnent 606a, through firing
resistor 652a to heat and eject ink from vaporization
chanber 714 through nozzle 712. Although specific

enbodi nents have been illustrated and descri bed
herein, it wll be appreciated by those of ordinary
skill in the art that a variety of alternate and/or

equi val ent i npl enentati ons nay be substituted for the
speci fic enbodi nents shown and descri bed w t hout
departing fromthe scope of the



present invention. This application is intended to
cover any adaptations or variations of the specific
weedpsdosassit s di scussed herein. Therefore, it iBCT/US2005/011396
intended that this invention be limted only by the
claims and the equival ents 48hereof. What is O ained
is:CLAIMS 1. Afluid ejection device conprising: a
first fluid feed source having a first fluid feed
source edge in communication with a substrate surface;
first firing resistors disposed along the first fluid
feed source and confi gur éd-AlMT espond to a first
current to heat fluid provided by the first fluid feed
source; and a reference conductor configured to
1. condygiid &feetibh delicewonsprising:om the first firing
resistors, wherein the reference conductor is di sposed
bet aliest fiurkigadrsquree having aelrst Buid feed ggureandaain i r st
LTk st Qr, T, uid ejection device of
C‘”f:‘i’@%“%{"ﬁ%@ﬁgisﬁ’b? gter%ﬁad;dghce conductor is disposed
bet firsefiriad résstets tisposéd alomgfthe dirstffluid fepd ssirse @and. 3.
The fluid ejection.device of claim1 conprising. driv
configiren {2 [CSRRBRdP 7 AL RPN tRAERT U RipiideRdy i st fld
fectl &filrkdCld Y coupled to a corresponding first firing
resistor of the first firg%g resistors and the

r ef areferencoohiater ¢anfigusgsbieepnsiust the fist eusaniiromibe first

. dri i t ches. . ' i eCt | ' i

g FEGeBi SRS g e bt Ehas b BU i pn Ind i

fluifiifesd sbliricdedgeand the it filhg redistordie ref erence
conductor is disposed between at | east two adj acent

firing resistor areas. 5. The fluid ejection device of

cl ai ' ib} dBYica dreRimM ! il Ple'RfereAc@ cbhédétor is
2. I ayl&i’%’ﬁgﬁpggdlrggggstitf\(é%@we’as o'rmsd in a second
dishaget batwees atlleakbtvgp bhiheffirsisfirird teisistérsed sour ce,

wherein the reference conductor is disposed between

adj acent firing resistor areas and over a portion of

3. therguinify spctisheevie Fhgaif Yi cbrapidihg anvéevitehesiwherein
‘claim1, wherein the reference conductor is di_spg,sg&, ,
caah of theoges swijckesiisselettricaly ¢oupied tea $osIesPORMAIAISIHYNY

res%ilgtgr g? %n';,re siﬁﬁr?é Egs?%tog%cg H%orzeif%r%nﬁé hdfktor ed i%b&?éd over

, ej ection device o
a ﬁdrﬂbmolthé/\laﬁﬁ§gw;t(t;lh§s_fi rst firing resistors are

4. The fluid ejection device of claim 1, comprising firing resistor areas
disposed along the first fluid feed source, wherein the reference conductor is

disposed between at least two adjacent firing resistor areas.

5. The fluid ejection device of claim 1, comprising drive switches formed in a
first layer and firing resistor areas formed in a second layer disposed along the
first fluid feed source, wherein the reference conductor is disposed between

adjacent firing resistor areas and over a portion of the drive switches.



di sposed al ong opposing sides of the first fluid feed
source and the reference conductor is disposed between
wWo b@s5flosust firing resistors and the first fl ui BCT/E82005/011396

source edge al ong one of the opposing sides of the
first fluid feed source andgyhe first firing resistors
and a second fluid feed source edge al ong anot her one
of the opposing sides of the first fluid feed source.

8. e fluid ejection deyice of claim1, conprising a _
6. secgﬂﬁ fhlcﬂp@.cgé@geg 6’9(%&@15\/? ﬂ@h%r edpthen@fenenra cpaddctor is
i i [ €t
TSI TR A%h0 SR8 UIBIG g et
of {her opposing sides of dheficst fluid fegdrsesired.ors are di sposed

along the first fluid feed source and configured to
respond to a second current to heat fluid provided by

7. t he ThieffRiid letion WeoRtesTWigim AWhEreRPERIsPRind RILiSbrs are
the second Tiring resistors are di sposed al ong the

dispeeed @lanwuerpasieg sisles of dhefitst fbisk fegdrsetireand dpe refetamce

coR SRR 5 S0k BB PR SER A i e

so#tmecbct%aoalohg omaertiff!tgg mdokhgm&lcﬁthsﬁﬁsﬁgg@ Ifébd:gcbmr@étand
om.t he secon I rirng resj s rs. an () I Spose
the;BSRAERD {uStors and A SHEeNA iR togh sairee gdogslPngangtheg pne

of@@é%ﬁfir%?@eg eozg'?gﬂ%tfﬂhrd gd'seer&d ors and between the

seco ource edge and the second portion
of the second firing resistors. 9. The fluid ejection

device .pf ,clai.m 1, conprisSing: vaporization rs
8. {1 e did SieBhah ey B iy Prea g ss2ind SR R
so@ie EVing 8lsetbAd fluRyReddirtaBags it BompRiméRionhgith the

ref erence conductor fromfluid flowing fromthe fluid

substeatesaiiece ang serendfping reaisiors, wharae pdirsipriiien of thi
. OLi:
seb STt Fo<driBL &leRibsct ARG e Mgt i edisouros and
cosfipeaedQo rédsgdnd b ®secondoutent tocheamd fipid sionigiedebyf thedfirst fluid
fluid feed source, havjng first uid feed source

festRuICR ANGk SRHOT] PRIoD P SpeaBER i ErsiPTs SEAIPRRd
aldfy fhidsd [;Etﬂuﬁd e &ﬁgee 20 rdbﬁ'ﬁ?arerd%%sﬁ@ﬁd EIHE I Dd

I'sposed between the first vaporization chanbers and
cutrbat fo heat fluidi pr\lﬁ@jbmhg secandgityid deetl apuriceowherein the
re gtaq{bqr UC?Ct (%chpfd " Qn{ﬁ# on lgurte% t'osc%ln%gt th%eserc%& 'Cuf&ht from the
second firing resistors and is disposed between the first fluid feed source edge
and the first portion of the second firing resistors and between the second fluid

feed source edge and the second portion of the second firing resistors.

9; The fluid ejection device of claim 1, comprising:

vaporization chambers fluidically coupled to the first fluid feed source;
and '

an isolation layer configured to isolate the reference conductor from fluid
flowing from the fluid feed source to the vaporization chambers, wherein the
reference conductor is disposed between the vaporization chambers and the

first fluid feed source edge.



fluid flomng over the first fluid feed source edge to

the first vaporization chanbers. 11. The fluid
wep@stiozass devi ce of claim 10, wherein the ref eP€nus2005/011396

conductor is disposed between at | east two of the

first vaporization chanbers$012. The fluid ejection

device of claim 10, wherein the reference conductor is

di sposed al ong opposing sides of the first fluid feed

10SOUPGHuid bfectibhidvidd bribghgon devi ce of clai m 10,
wherein the first vaporization chanbers are di sposed

al oRdireifpid ferfl sowres hewinghe fifst flaid feedispuresddgeur ce

T e !

sow@el ce edge al ong one of the opposing sides of the
first fluid feed source and the first vaporization

chafiigtesenericanducteondisprsgdibeaendhe ficet apgsization ghambers
i Sides of the first fluid
an?%ﬂ@%ﬂ?l@ﬁe@?ﬁuﬁ%@?ﬁ% é(]ﬁjej ect ison devi ceI o? cl aiUIm
10, an ds_srpjaiim sigudtlice domfeguned {ovsetate the eefererfcet condulctordrom
fu oviind et e Pt sSSe R iismictde b fifstaianorizalict

ch¥aBefd zati on chanbers and the reference conductor is
isolated fromfluid flow ng through the fluid paths by
the isolation structure. 15. The fluid ejection device

1100 hE P s ETRPURE Y B b Bl SR GR0Hefucors
dispaped beaveanatkeasbaves of theifitsioadoyizatiom chdmbers.he

second fluid feed source, wherein the reference
conductor is disposed between the second vaporization

12ChaFRBR i PBR LS 086et ddi Sb,fmeﬁpﬂh%qlﬁfee@ﬁ@% 2BAdGer is

i solation structure I's configured to 1solate the
dispeted atarey oppaking sidesrafiifné ficst duid feadrspuoser t he second

fluid feed source edge to the second vaporization

chanbers. 16. The fluid ejection device of claiml1l5,

13Wherpimuid 8jct86R ddviceRsiTdiZiat 10 wisdraibeiesiiral eastirpgisad
al ong opposi ng sides of the second fluid feed source

chamershare disppeert 8longrRRRASHIY sides ok fssivgt feigieed spHwe and

o e
angeke figktfluid feddesrlirs®etige atordy die of theoopboshpp sideatdf dme first

ﬂu'éirfgga %ﬁﬁg@? tI{ehhﬁrrsg Hfglggr}ig?é{og\scggns o@ﬁrrg ean%dag gec‘;ﬂclmoé1 ﬁ’uid feed

source edge along another one of the opposing sides of the first fluid feed

source.

14.  The fluid ejection device of claim 10, comprising fluid paths, wherein
each of the fluid paths is fluidically coupled to the first fluid feed source and a
corresponding one of the first vaporization chambers and the reference
conductor is isolated from fluid flowing through the fluid paths by the isolation

structure,

15.  The fluid ejection device of claim 10, comprising:
a second fluid feed source having a second fluid feed source edge; and



the second fluid feed source. 17. The fluid ejection

device of claim 10, conprising firing resistors,
wob@sadsaseach of the firing resistors is di SpOBEHUSI008011396

correspondi ng one of the first vaporization chanbers

and configured to respond tgsa current to heat fluid

provided by the first fluid ?eed source and the

ref erence conductor is configured to conduct the

current fromthe firing resjstors. 18. The fluid
ej e&Erend yapewzation chambers fluidieaiyr sasiniey! tar theesecond fluid feed

soﬁ"!et Wenp%@ﬁ@fe‘??ﬁ%golﬁu&&% Qﬁé egvﬂeft\gggﬁ the > second

ec¢trically cou tWeen a corre
vapoezdtioni cn’rgambsnssarmlr ’dneasr&d:ohﬂéluicéfadesmece edge amlrthelgolation
ce of claiml10, vyf}erel
t

strigfge SRR BEATE e St IOt AP fiing over

thd | bébcﬂﬂj fGaifetess ﬂ;rédedg@f
swtches. 20. Af u luid’ej Sct???fcg’ée??ggﬁ%ﬁﬂr@é‘ngberg

fluid feed source; firing resistors di sposed along the

16cur P00 SRedP e Font L By Bt R ok efporization

chafibete ardidposed alcrepmsiilisides of e s@turrifliio feaddoaice
the current fromthe fjring resistors, wherein the

anpldhe releEanoeRRA e lﬁyl%n%ast&ﬂws@ﬂmﬁww ¥apqration
ch%frgdleﬁ? Eéﬁﬁhéts@!}énd Auill: fed@Solitdd & o?l%ﬁ ed@“‘tspo g@%smg

, rsing frring resrs
sidasoofghée Isecbhd ifldick feed sooinces and Hesedond vmomlzfahoe m:hambers
C t
ang:)ag e f?UId fee sour%aee%g%eélgﬁge gng e?%%gtofftﬁé 'oB Ogl?la s? es of

the second fluid feed source.

17.  The fluid ejection device of claim 10, comprising firing resistors, wherein
each of the firing resistors is disposed in a corresponding one of the first
vaporization chambers and configured to respond to a current to heat fluid
provided by the first fluid feed source and the reference conductor is configured

to conduct the current from the firing resistors.

18.  The fluid ejection device of claim 17, comprising drive switches, wherein
each of the drive switches is electrically coupled between a corresponding one

of the firing resistors and the reference conductor.

19.  The fluid ejection device of claim 10, wherein the reference conductor is
disposed between two of the firing resistors and over a portion of the drive

switches.

20. A fluid ejection device comprising:

a fluid feed source,

firing resistors disposed along the fluid feed source and configured to
respond to a current to heat fluid provided by the fluid feed source; and
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a reference conductor configured to conduct the current from the firing
resistors, wherein the reference conductor is disposed between two of the firing

resistors.

21.  The fluid ejection device of claim 20, comprising firing resistor areas
disposed along the fluid feed source, wherein the reference conductor is

disposed between adjacent firing resistor areas.



