;vwe3de~$. 6TSZPD- 200314411 FLUI D EJECTI ON DEVI CE METAL LAYER LAYOQUTS
BACKGROUND OF THE DI SCLOSURE (0001] Sone fluid ejection devices, including,
* for exanple, inkjet printheads, have a vertical colum of nozzles arranged
in a colum on a die and defining a swath area. Firing resistors located in
a firing chanber bel ow the nozzles are energized, thereby heating fluid in
the chanber and causing it to expand and be ejected fromthe nozzle.
Circuitry fabricated on a substrate structure using standard thin film

t echni ques includes a conductive path for carrying electrical power for
firing the firing resistors, address signal paths, logic elenents, and
firing transistors. This circuitry is used to properly energize and operate
the firing resistors. Capacitive coupling between the address bus and the
fire line or power bus can generate noi se and deRp-2efd44perf or mance. (0002]
The cost of a fluid ejection device can be reduced by reducing the device
di e size. Such reduction, however, nmay adversely inpact the size of power
conduits, leading to increased energy variation and reduced print quality.
Power conduits nmay conprise gold which is susceptible to delam nation

BRI EF DESCRI PTI ON OF THE DRAW NGS (0003] Features and advantages of the

invention wll be readily appreciated by persons skilled in the art from
the following d I f rrbodl ments thereof, as

i1 lustrated in ﬁ@' '%%é’ QFQ'SIE%%L%%EHRA?%T PD- 200314411 2 (0004)
FIG 1 illustrates a block di agram of relative p05|tions of netal portions

of an exenpl ary enbogli¢wsiowip arfikeifis@igsreon device. [0005] FIG 2
illustrates an exenplary enbodi nent of a first netal layer of a fluid

ej ection device. (0006] FIG 3 illustrates an exenplary enbodi nent of a
second neoed1] Bayeﬂuid)éjetthedé\}iadsdn@tjncﬂngt fooexadle, DEjetgirinfReddls, 2. (0007] FIG 4 is

a bl ock q’la@tgf@%]o coll n%h&?le?%ﬁd Eécﬂﬂﬁc F 6|99r§1c%i'n|ﬁ#‘a exenpl ary

enbodi nent ar e |agrans rel ative positions
of netal YGHAeIIHe ’%ﬁ'?t%’l‘ loeaterdn a fitngahpmesr Pelaniisdioresa™df a flui d ej ection

devi ce. energized, thereby heating fluid in the chamber and causmg |t to expand and be
ejected from the nozzle. Circuitry fabricated on a substrate structure using
standard thin film techniques includes a conductive path for carrying electrical
power for firing the firing resistors, address signal paths, logic elements, and
firing transistors. This circuitry is used to properly energize and operate the
firing resistors. Capacitive coupling between the address bus and the fire line
or power bus can generate noise and degrade performance.

[0002] The cost of a fluid ejection device can be reduced by reducing the
device die size. Such reduction, however, may adversely impact the size of
power conduits, leading to increased energy variation and reduced print quality.

Power conduits may comprise gold which is susceptible to delamination.
BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Features and advantages of the invention will be readily appreciated by
persons skilled in the art from the following detailed description of exemplary
embodiments thereof, as illustrated in the accompanying drawings, in which:



[00G09] FIG 6 illustrates an exenplary enbodi nent of a first nmetal |ayer of
a fluid ejection. [0010] FIG 7 illustrates an exenplary enbodi nent of a

‘ second netal layer of the fluid ejection device of FIG 6. (0011] FIG 8
illustrates an exenplary enbodi nent of a |ayout of a second netal |ayer of
a fluid ejection device. [0012] FIG 9 is a block diagramof the relative
positions of portions of an exenplary enbodi nent of a fluid ejection
device. [0013] FIG 10 illustrates a top view of an exenplary enbodi nent of
a fluid ejection device. PD- 200314411 3 DETAI LED DESCRI PTI ON OF THE

DI SCLOSURE [0014] In the follow ng detailed description and in the several
figures of the drawing, like elenents are identified with |ike reference
nunerals. [0015] FIG 1 illustrates a sinplified cross-sectional view of
relative positions of nmetal |ayer portions in arPleReditry enbodi nent of
metal |ayer layouts for an exenpd ary fluid ejection device. Athin film
stack 10 conprises a first netal layer 1 and a second netal |ayer 11. The
first net[edod] Biget ilistaesabicsiesiagtam btrektiveqositahd obmetalpattionpor t i on 6 and

non- addr g5, B |aRPérﬁBoQMfent6FQ‘?|uuﬂ%]éc€oq%ﬁ§es path portions of the first netal
| ayer 1 may conpri'se east a resistor portion 2, a first-netal-1ayer
ground portion 4, and a logic portion 5. In an exenplary enbodi nent, the
first met[0005] Bl ilusteatesmani exewplary embadimentwwba Brstmetalflayenef @ esi st or porti on 2,
gr ound p%HeﬁH&h&w&Oi@e' ogic portion 5, arranged on opposite sides of the
address path portion 6. The resistor portion 2 and associ ated nozzles (FIG
10) define a swath height 26. The resistor portion 2 conprises a plurality
of resi stl6ees] BIG. 3 iustrates an examplaiyiernkosimentefie speand metel BY’f6hpri ses an addr ess
bus, addrtﬁ@mdéjéuﬁanggv.cggnpmcpors data pat hs, select or enable paths that
are utilized to operate resistors that conprise resistor portion 2, as is
known in the art. The address path portion 6 carries signals to Ioglc

el enent s,[000TkFIGo i 8 %|b@ﬁ'éﬁtagraeaafsre!?§vq)awt|°zaﬁ|°én°°'1t'?rﬁ Ayt r ansi stors to cause
parti cul aa“xemﬂénye&momﬂemg firing resistors to fire in response to the
signals. The |logic elenents include conponents such as transistors that
provi de functlonallty for address signal generation fire signal coupling,
sel ect silB0P81 FIGSHeA 389 oR a’%?'ﬁﬁ'hi"é?f?’?&loffﬁ'?%‘? Q?P&P"@th\e?ﬂl on and the |ike.

[ 0016] Thpartiohs of ahialtematé axemplddy @hbddintent df adluid @jectiomaevises a second netal | ayer
11 over the first netal |ayer 1. The second netal |ayer 11 conprises at

| east a onducting portion 7 and e t al ayer ground portion
8. The p%ﬁ E'g;hgﬂ!t‘?tﬁtu 93;5' MYAY e?’be‘ﬁ'f‘?ﬁ'% gé?'('?g'ﬁatg@?‘fev@ baths, fire lines or
power ADId2(e8dnd 411

[0010] FIG. 7 illustrates an exemplary embodiment of a second metal layer of
the fluid ejection device of FIG. 6.

[0011] FIG. 8 illustrates an exemplary embodiment of a layout of a second

metal layer of a fluid ejection device.

[0012] FIG. 9 is a block diagram of the reiative positions of portions of an
exemplary embodiment of a fluid ejection device.

[0013] FIG. 10 illustrates a top view of an exemplary embodiment of a fluid
ejection device.



4 busses for providing an electrical connection to the source of electrical
power for firing the resistors 21. In an exenplary enbodi nent, the second
“metal |ayer conprises at |east two power conducting portions 7 arranged on
opposite sides of the ground portion 8. The power conducting portions 7 are
routed, at least in part, over the first-netal-layer ground portions 4 in
the first nmetal |ayer. The second-netal -l ayer ground portion 8 is routed
t hrough the swath height, substantially parallel with the colum 22 of
resistors 21, and over and over the logic portions 5 and the address path
portion 6 of the first netal l|ayer 1. The outboard edges of the
second-netal -l ayer ground portion 8 overlap the inboard edges of the
first-netal -l ayer ground portions 4. Conductive vias 41 (FIGS. 2-4) provide
el ectrical connections 42 between the first-netafD-2083i¢41 gr ound portions 4
and the second-netal -1 ayer ground portion 8 in the second netal |ayer 11.
[0017] By arranging the |ayout or topology of the first and second netal
layers 1, 11 so tDBTAILEEDESORIPTIONOBETHE MSGLOIURENS 7 are not routed over,
i.e. do not overlie or overlap, the address path portion 6, the opportunity
for noise generation and degraded performance, caused by capacitive
coupl i ng [BEMEhe fadowing éﬁﬁ&géﬁmﬂaﬂ%cﬁ"? ibihg sayere! Saveeeitdat h portions, is
reduced. JdrRQAPlikd¥Mrhéntdart lientfied wittiikeedtérendeayimera@l ound portion 8 t hrough t he
area of the second netal layer 11 that overlies logic portions 5 and the
address path portion 6 of the first netal result in reduced
ener gy vdP9idl F@fﬂ Yudrates aaw'ﬂ@&§@as-a?°8ﬂﬁbv'er“&f/%ﬁﬂm'ﬂ?é&| ting fromthe
great er ghetalnayesgostions fRradekehhpigy émisodtesnooftnetat tageridyayte for gm ound portion 8 in
t he seco I . [.ds [ t eased di e sizes
'S‘Sﬁeﬁ&v\ﬁ ﬂu'da%e%flonaademcg Actﬂﬁtﬂ?h §§CT<OI§ c@%@#seg\‘g fEst 'rrféfz{

which re ance IS w deni ng ground pat hs
in the filpxer1aed asecprd petal "WP'EH JB?F’&‘S"ERS?{&Y?@ Q°W€?'~°§a§b|§aﬁtn the die size.
Routi ng tdreadarss path portiod 6 by eon-gtiessphtipportionen TRe hdn-aakdggss t he swat h hei ght

ma also I 0 411 5 variation
th)altt can gg ‘g’c%ﬁ&ft"%%rét%%nggegg&%éﬁnﬁ”?ﬁreg%ﬁé?g%ﬁgﬁﬁ]%second nmetal |ayer
11. [ 00199 fistngstaldayer mgmdrmr@@ 48 an®p lagiceRRrtion Sarln @xEXgIPRIATY | ayout or topol ogy
of a firsémuwainitht, thayirt métanéyeamc&mﬁ@éauaésﬁw@@ammé rédfstor fluid ejection

devi ce. The first on a Sy strate structure. The
first netron %’P“”%Eﬁ°§'°ﬂﬁ§?§§[99'arﬁ’8§'8? gﬁé’a"%e g &PRazle ‘gﬁoifabrl cate the
desired ItaqadﬂresanethvamGyg'yemBIStOhmr’tfmﬂsndmo%tede(ElGof a portion of

fluid ej e 'd@ﬁ?\e@%aﬁ\eneﬁ‘dh[%“'f-'r{e)fesn{t&%%n IQ@mBﬁs@§E prﬁh@"ofI ayer defines and
conpri ses reS|stor ortlo%dzj ngII‘St nmet al - | ayer

ground po'Ff'FtB’ﬁguF'Gl @gl eﬁiﬂr‘ﬁs@ﬁ@ pS"t' - toonal= Y* portion 6. The
resi st or gpidress lines oroediclors; datp patsse seeghdnenablle mqthscjlﬁatanedltlhzedjual resistors 21.

In an_exeggb&Ly r&sm&h&%% nstebélsfo‘?ﬁérﬁén(yasqgkﬁomﬂﬁh@arﬁlTﬁQ conprise heater
| egs 27 extendlg'g beyond ?1 an under| transi stor to provide

an el ect r3ddEgss @ rP@E‘Pi‘ér?aF'Ss F'ﬂ'@?ﬁ 'ﬁd‘i’ﬂﬁ elements. dng | Q"bglgméflts [0021] In an
exenpl ar ycaeﬁbg)dartmnar fnﬁdﬁ&arfs&&irﬁo%au@@pém@m cdrrespynding fibgut 168 um wi de, the

resi stor s, gy Egtoarﬁé)‘rﬁ gon‘ég‘téé‘tﬁes ttfﬁe gqr?ctaém{erﬁg%nc%z extendi ng about 93
um out war'G Tromthe e an un ransistor. In an exenpl ary
enbodi mentempepits sugh 8p Fanmistess thel Efﬁ‘édeB “ﬂ‘ﬁ'?"%ﬂé’ f@ﬂ:ﬁS’GEes&S'B"%m wi de, the logic
po(rj tions g‘ena:bwtfr&agnaueauﬁibrﬁgse&awghh?emkmesgncpﬁ;hh?tms‘gnabn aIbFUt 206 um .
wide. In e enbodi mrent of FIG 2, the first-netallayer groun
portion 4%“%@&%&%%& the drive transistors. In an exenplary enbodi nent,
the ground portion is about 96 um w de. These di nensions are for one

exenpl ar y[0@t#) dbie timriitm statkH@rof BBbhbalsawntpEsasaysecong netal leyeardt si zes and

di Mensi ONgver (84 elaiaff 1°1AIBEANY mE@PAM: TR Bbmpdsbeafigat st or s 21 are for med,
in part, etc |n | east the conductive éte ortion fromthe

resi stor F‘?:S‘H“ﬁ g’f? prga ?ﬁ?f’%q metaljayer grppRd 9"@??‘ 21 are arranged in
col ums 2ghweakérdoctinb ponlaB-B&fD@)]ﬂdelﬁmductlve paths, fire lines or power



6 they can be rows as well. FIG 2 shows eight representative resistors 21
in a colum 22. A columm of resistors may conprise any nunber of resistors.
“In exenplary enbodi nents, a colum of resistors can conprise, for exanple,
100 resistors or 168 resistors. [0023] The transistor portions 3 conprise
drive transistor netal portions 31 of individual drive transistors

associ ated with corresponding resistors 2. The drive transistor netal
portions 31 are shown with representative, exenplary shapes. It is
understood that the details of the form depends on the particular |ayout
and design of the drive transistors. Conductive vias 32 connect the drive
transi stor netal portions 31 to overlying power conducting portions 7 (FIG
3). The drive transistor netal portions 31 connect resistors 21 to a source
of electrical power, and connect source and draifP-39611441bns of the drive
transistors to the resistors 21 and to the ground portions 4 through vias
or PSG contacts through underlying | ayers (not shown), for exanple through
PSG, pol ybugsts/f@prayriing anXietteicdl synaection foiZsdurcElveelgatioangbweor t i oEs g conprise a
common gr iQn,.Qr r en the drive

transi st J?’Lm ‘Q?%;%%ﬁsuzgh'é‘ fpég‘t'rﬁ} éﬁ%ﬁé%ﬂgthﬁg%ﬂﬁegﬁégound vias 41

el ect ri comprises it daast waPopl sandyrlipg porfiensert aangethan 9BRASitdns 4 to a

Isecond- [T?icﬁbof@i_ﬁgfﬁugd_ﬁm&oﬂé weBcdnbidiing 86r|tid>r1§_7aa”rerlyi ng slecond et al e
ayer. , | nt metal portions
oy ah A ek P%’bi°§9fetﬁeeﬁr’§%+éstg'g§’%{ ﬁ'ﬁ@)‘{éﬂ%&%i“g’ﬁ{hgrﬁg@g%ci ated with

cor r esporiaiengThir $egenckmetaldayer grognd3®rijor|8as ragleddfiraughdhe swath s 21. I n an

eégrml ar Yhef‘gﬁt?gmsgﬁﬁﬁuy p%rlaﬁél wﬂdﬁe%aura@wpfn@g@lt&r@tm,fatneeml@rah@es a pl U{ al %g y of
addr ess pa rtions [ rry signals e logic elenents :
whi ch det°é{FHhE2°%P‘lﬁ’P“825 %,r\?i’etﬁ? ﬁg‘ﬁ'ﬁsoﬂ% g?rﬁl i%ﬁpﬁhggfs@m 21 are to be
ener gi zedayeFor Thacluthoesli exdges oPthe secondesgtakiayemgroard patianr &insi st ors 33 and

logi ¢ el efyBMpS the3infBB&E Addged WY Siirstinfetdl RiyS YRUAD PortiofP-4200314411 7
i nterpret_si m por nd to switch power to the

nal s fromthe_address path tions
resistor CEQS“’?‘?“P’%"‘??\@ EESs 8 p'%?t""%ﬁg?‘ﬂ?ﬂ' CORnECtioNF#s PeWEER onsi ve to the
addr ess sthgfirat-raetal{l&/@2 Glouhd @ortichsi 4 land theaseesndamételdayer gwuod an exenpl ary
t opol ogy : 11 corresponding to the exenplary
enbodi msr#’ ggagf@\@agc_oﬁghg{ag%g%ﬁg netal layer 11 overlies the first netal
layer 1 (FIG 2) and is deposited and fabricated using thin film
t echni quel8017TBe agengingdthasdyalt dratppslogylofgmfirst seds sepongmetabnduct i ng portions 7

and a secghg 8Yab tHaR e poREURLCRRY dortRRs B are HdBrolRWRTerci@nduct i ng portions 7
and the \s/cg)cond- r]’Et al -I%@{ C?%Ejound Igortl Qn 8 cor;tﬁr.@ e and are defined by
conduct i V&9 Th§¥Erie gbpYeria, dheAddiepzpalipariog B,40e QPPOUOIOr NPIsE exanpl e, gol d. The
second nedenbratianapd dégtaded periimeance cayeed becapaditye onuplingdetieen i ve | ayer portion
112 underdglengenfihdiiid pSARUR bfesk PURpoRGHS! kPtfcddl . as shown in FIG 4. In
t he exenplary enbo ?rent of FIG 3, tﬂe secondnet al -l ayer ground portion 8

and the power conducting portions 7 conprise conductive |ayer portions and
second colee 8} Routing kre\secong-onetal-aper groundpastioh § thaewgh telateatoftbe sane t opol ogy. In

DayonaP| SRR trd MR ECBH0 pERGR bd e dBMBEs PR | oNS Ry eXtend
oot 4! BB pah S RN e Toey BRI E AL PR VaUAIN D ons [ G0ay, The
power condeechaseground tasistagcefesutting franthe greeteegrourdtardacBeviding part) t he

non- addr egs sde8hdimBfalhyie? Bround gortloR 8 intRReb i Rbtal Rferaldias 3sts f O exanpl e, the
power conductin or ortion of the drive

] portions 7 are routed over atAeast a .
b ransi st oFSSpRAET Wi moregess dis,sizes which (espit Where aioupd BSRENEE 8 of the dr i ve
transi st odecreated by padehing grourBiipatie th tize fiost metablayen with barregpanding portion 4 (FI G
2). The SREOALET @b cleAS! RHLGHHe Bohd-fRiaflalet ol Berigd gnosi de and bet ween
of Inthe tirs )

t he col unns resistors I st nmeta ayer 1, over the logic
porti ons Broygl ey Beigs ayoissingieasenige impreYempatsan €ngigér 1 (FIG 2). In
this exenplary enbodi nent, the power conducting portions 7 do not overlie
any portion of the address path PD- 200314411 8



portion 6 (FIG 2). In an exenplary enbodi nent, the power conducting
portions 7 are about 196 um w de and the second-netal -l ayer ground portion
" 8 is about 475 umwi de. [0028] FIG 4 illustrates a diagramof relative
positions of the first netal |ayer portions and the second netal |ayer
portions of a thin filmstack 10 of an fluid ejection device for the
exenpl ary enbodi nents shown in FIGS. 1-3. The first netal |ayer 1 conprises
the firing resistor portions 2, transistor portions 3, including the drive
transi stor nmetal portions 31 and the ground portions 4, logic portions 5,
and the address path portion 6. [0029] The first nmetal |layer 1 conprises a
resistive layer portion 13 and a conductive |ayer portion 14. In an

exenpl ary enbodi nent, the resistive |ayer portion conprises TaAl and the
conductive layer portion conprises Al Cu. A passiRE2003#11 ayer 12 separates
the first netal layer 1 fromthe second netal |layer 11. In an exenplary
enbodi nent, the passivation |ayer 12 conprises, for exanple, SiC and/or

Si N. [ 003@liatibh thaf dah bk achidvad by iagredsing thesthickepasif thedecdnd metalibst rat e structure
15. In aqﬁggenplary enbodi ment, the substrate structure 15 includes a
silicon substrate, gate oxide |ayer, doped regions, PSG and poly |ayers
(not shown). Drive transistors 33 and logic elenents 53 are defined in the
subst r at 0@k} EIE: 2ilestras aTipeviewof A exemplarydeyort astepolagynfafitst e at | east a

}OOF.“ on %etéﬂﬂﬁegféf\éﬁgié%mll 'ﬁwdﬁne%&g%rnditdtaere\lidnqehse. Fll%hist)”.s 5 overlie the
ogic el enents , e secon ayer c ri ses power

conduct i r{ﬁet%gﬁyﬁ gﬁsdgws&?djorha §‘@8§5ﬂﬁl§tr'ﬂ§g‘§q'- h&)f'{# m&}af;layﬁqué rtion 8. The
second- nmethasked andetchgd toudetihemd fabdcet&the desired gout b taphdogyef pat h portion 6,

| ogi c el ian: : |0 +edges of the ground portions
4. The sgﬁr%ﬂ -ﬁ%lywﬁg‘gf&r&grﬁg%@%%@ odr?o@é)?rscglct:rgnnect ed to the ground
portions 4 by conductive vias 41. The PD- 200314411 9 power conducting
porti ons [0020p Thedirst etat layepdefines and dererisegrasistonportionshtransistbhe power conducti ng
portions %n@ﬁ@s,%ﬂn@famger RuhdiSorfbink ¥ Sodid potbhs b 8fd dRddales$Or ti ons 3 through
conductive, vi %‘s? %2 %00 Trge %econd et al.ll %%(er ,C@ rises at least a
first corMurripas Tparessr portins 2 eechoniies = PURIKEHOWHA | se a second
conduct i wesistargex1. plor an exendplly efbedirnertothe resisictupirione 2 alyer portion 112 has a
resistivi i i : EANRVIE first conductive

| ayer por%o?ﬁg}ﬁlgéf%%#I?%QZEQE@?%PP%%%%%%%?@% Mérw%g%}s{rs@tﬁ conductive | ayer
portion 1@Bro¥igedn pledcaheanpectiohiodh indiyiduabieeistarsdsi stivity of about 0.08
Ohn'sq. I n an exenplary enbodi ment, the first conductive |ayer portion 113

May  CONPI9EB1$ R o ekéhigidry Bhbdithdht, aREistGH p3Ron D il defapoltRet her enbodi ment s,
the first conductive

| ayer portjon 113 may conproni se | ayer of gold with
a t hi ckne¥® ¥i{& enreé'StP'Ei%'be@gg?b%bgﬂf‘"bwgeL?ﬁ?tﬂbengf?gﬂt'e%s. umy The figrst
conduct i vextendipgaboptA3turmooutviat Gfrovaipe edgepf ansndédyDg drijed@BS83torl N an exenpl ary
enbodi e j i ri ses tantal um
Nh an blMpRinF OREbafRg %tl{a\ﬁ?ﬁé@ﬂ%&?g Ln%}' /Bés] aﬂo]:??]m

whi ch may have a resistivity o ' The second conducti ve

| ayer porVYifedherlegic pearjonsghhout t26um wideand theragdress P #8%R 0.3 um thick. In
ot her e][rmdhtmeetumwiaélelnItt&y@(émpléryte&mbainumnonamdb,au@ﬁ@t-méthlckness within a
range o - : F@éﬁfzr portion may
conpri se,laggy&gﬁda%pﬁog],‘p'tsg%#ﬁ _%V%pﬁf)?ﬁ%m _ Fﬁggaqféﬁtggﬁ’* m1ayer portion 112
bef ore deRSeROAMeRlythg JERYNE PertigRds a%ff?qp%w'fis WA dimepsieRP® he adhesi on of the
gol d | ay ebr. one@a&Aglary efdbodivAerit] dthes embbdirerats Saygrhpldy @hkerisizesist rat i on of t he

rel ative | awidnsiths Metal layer portions in an alternate exenplary

enbodi nent orf a thin filmstack 10 of an exenplary fluid ejection device.
The thin filmstack 10 conprises a first netal |ayer 1 and a second netal

| ayer 11.[00223 I an etempiaryegmbodiprent, thecerigtors 2tare farmeaiaspartaby esi st or porti on 2,
a first - netlgdway 8f 1edbt HdREndRREVe 18r fortio bRTHEreBRBE Jddnf and an address path

portion 6, }_n an exenpl arly .enmbadi nent )
the first metal layer.” The resistors 21 are arranged in columns 22, although



PD-200314411 10 the first nmetal |ayer conprises at |east two each of a
resistor portion 2, ground portion 4, and the logic portion 5, arranged on
" opposing sides of the address path portion 6. The resistor portions 2 each
conprise a colum 22 of individual resistors 21 (FIG 6). (0035] The second
metal |ayer 11 conprises at |east a power conducting portion 9 and a second
conductive portion 8 . The second conductive portion 8 is electrically

i solated fromthe power conducting portion 9. The second conductive portion
8 1s routed over the address path portion 6 and logic portions 5. In an
exenpl ary enbodi nrent, the second netal |ayer 11 conprises at |east two
power conducting portions 9, arranged on opposed sides of the second
conductive portion 8 . [0036] FIG 5B illustrates a sinplified illustration
of the relative |layout of netal |ayer portions ifP-@¥'etenpl ary enbodi nent
of athin filmstack 10 of an exenplary fluid ejection device. The second
netal |ayer 11 conprises power conducting portions 7 and 9. In an exenplary
enbodi nmerthey dah e edwsaie YRMEFIG. 2 éhdws @ightréprasenitativeeresistomizdénent of FI G 5B
correspond, i ZEhﬁ c%fuﬁﬁ%gfe@ﬁf&s th Jo%n% anﬂ[uﬁﬁgr opt%glgﬁe()fln the circuitry of a

fluid ejection device. For exa ayout second netal |ayer 11
of FIG SXeHe9YEBPPHBPIHA colymp éeﬂ's&if%‘iﬁ" CP’ﬁp’tsﬁég"éXﬂB??l Bhs of the second

met al | ayegistdrd oofeskredistor8. Wwhere t he power conducting portions 7 and 9 are
routed al ongside each other. The |ayout of the second metal [ayer 11 of

FI G 5B rres ondtot | ayoyt rt| f .the second net al

| ayer ¥23ﬁ?‘3§“§‘ 'ﬁ’ﬂ[e‘?%“c’t"ﬁg ?JBRKE?H%"&N&[}%T?WS‘*%B? ?Q?r? % are routed beyond
t he ends individuabdrye wensiston csssiciateg with reoirespending e9€188]2. Bfhaar r angi ng t he | ayout
or € 0PO! Qe Blndsl ek BhriciRch 1556 Mk Wi FhorbBHRle, drerfelar?© L hal the power

conduct i ns% Eﬁsrtl on d over the ‘address path portion
6 and so ¥R ftPﬁa“”Qéré@HﬂthBHP? feta{ls 8f the forrp ferepds Qndpe E’FW‘%’BT ated fromthe power
conduct i rayoptentidesign of tha dvedransisters aCordngieseas 32 cofnect 20314411 11 FI GS. 5A
and 5B retga‘ﬂgi?tortrn&al%gngﬁstéjl%B\Yeﬂ?lﬂ p&&é‘ré&ad%ﬂghﬂ{ién 7 Fduged by capacitive

coupling conduct tions dress ath portions.

Pr ovi di ngT"leHE'V%(gé’éﬁ'ﬁP’rfEﬁtt%{IP°lt'89%? qn“ﬁﬁ’ttrﬁs'ﬁi°’§@&d?lé PUKBPEL i ve portion 8

whi ch corwareelspowmrmlddmeavspunrcedmamlﬁémaetmmeoénsndms second metal |ayer
11 from 6}ofh% gsﬁét%% anrp otﬂe&oung)égrlimns[ﬁﬁr%géh ﬂs%? PSG #tgé"té rates a sinplified
top view oOf "an altérna rrst metal |ayer 1 of
a fluid ehweegh taﬁerdye\gnlayers (rr¢teh¢wn) sf@rmele thmgePSGmpﬁyranges an address path
portion G Adhkidedyerddress path portions. The non-address path portions
conprise resistor portions 2, transistor portions 3, first-netal-layer
ground portions 4 and | ogic portlons 5. The resistor portion 2 conprises a
pl ur al i t yI0844] Thaaround geftionsdspaprise § commert grayig €enneetioporddihiem 22. The

transi st ajroyn@riirinthg b3twzeR el dF06 trekisist? ntetaaasru@rfsm aare&raal loggortions 31 of

i ndi vi dual drlvetra SIS oci at ndi ng resistors 21,
and whi orPostRd @' pRLYES AT ol SR HelreBlpE BRI S Sonduct | ve
vi as 32 efodions # dad Isgcopdrmetat-layerigroudd iportion 8 (MiGi Jtiman pyerlyindns 31 to overlying
power congisidmdalRgetions 7, 9 (FIG 7). [0039] The logic portions 5
overlie underlying | ogic el ements 53 which are defined in the substrate
structure 15 I(HFIG 9). The logic Eo.rtlons are not |ocated as cl ose as
possi bl e 28] ke {ogigrortion gy C%@H"P?so gic plemerk met Pertionsr 1T ®hs nmay be separated
from t he individumi Isgioelepents 5DIFEG. 3) Wictoard assoeiatee wih emiespontibggn 5 um I n an
exenpl ar Yqr 5’@9@5% C()I;IF;Q@ ah@%b&o@%tlhgpéxeﬁ\ n%B&H\tentq um wi de and

separated romt g S\ stor t1ons %y about 134 um In
ot her exeifdress %t%mlﬁr@ﬁegsesem rality §f 299[55% pat P@"S‘sﬁéyh'ﬁ% separated from
corresponﬁrrylgugmmaammesdsgwelwmsmwm&ydeyarrmante&mlcbbfatne;Bﬂlvuumalor greater than 100

um I'n t %rsaé’y arg r{?ﬁéj Eﬁ@ﬂiedOfFoF eacép rgmst(;rr}q édrrre%hgﬁ%al - ayer gr o_und

portion S over e under| ransi stors conprises, in
part, t hed"t’? é[ﬁ%ﬁ'%‘t’%?’:* il i%s@'enentsﬁmee@metmryo &éBdieR®nt , the
first-netal -l ayer PD- 200314411



12 'ground portion 4 is about 281 umw de. In an exenplary enbodi nent, the
address path portion 6 is about 139 umw de. [0040] FIG 7 illustrates a
"sinplified top view of an alternate exenplary enbodi nent of a second netal
| ayer corresponding to the enbodi nent of the first netal [ayer shown in
FIG 6. The second netal |ayer conprises power conducting portions 7 and 9,
whi ch are defined by and conpri se conductive |ayer portions 71, 91 of the
second netal layer 11. The second netal |ayer also conprises second
conductive portions 72, 92 and a second conductive portion 8 which
overlies the address path portion and |ogic el enent portions 5 of the
underlying first netal layer. In an exenplary enbodi nent, the second
conductive portions 72, 92 nay be wi der than the correspondi ng, overlying
conductive |layer portions 71, 91, and may extendﬂ}$%¥*%ﬁanple, about 4 um
beyond the edges of the overlying conductive |ayer portions 71, 91. Second
conductive | ayer portions 23 overlie the resistor portions 2 (FIG 6) of

t he underintgripreg signais romitttesdddteny eath poitienssaddo dwitahrmbwet fovtke | ayer portions 23
TRy Pr Ot Gedeidtntd 1eB6kidicr S SpBtbiatelrhdsO ARG T, HdCadbRscavi Lat i on. [0041]
The second con uctrve portions 23, 72, 92 and 8 are separated by

conti nuot’¥"8'&ps 111 in the second met al | ayer. The gaps 111 electrically
separate the power conducting portions 7, 9 and their respective second

conduct i V[Onﬁ%?ﬁb' 9ﬂ§str3t1;s athh vfeWb%rPél@mﬁlEﬁ}ttéb%R:gy J?B%ewhwﬁfeta@OﬂdUCtl ng portions
7 are eI Ctrlﬁ%¥ g g &ﬁh to undﬁv &gklg tor rtlons 3 (FIG 6)
of the fiPEl THEAgFPP S SETRENET 8%}‘]’8 e power conducti ng
porti ons met@nayer dj’eomwerthetfmsttrﬂr&ﬁal Haysi & (Fi6.2) @od lsedgposmdd agd to underlying drive
transi st Qé&matl&‘ﬁsu:?&%fflrﬁ%ﬂhl&de%ng‘h@eécbh&métaﬁaﬁr91 E&Hﬁr%ds over the ground

portions 4 E&g ower to drive transistors and resistors further
al ong the°°<“;’8”i9 t"(q:ﬁ ongy and a paeoRcthifataliaye] IrPUNd RAFIPOP- EM%s 8 i |l ustrates an
exerrpl ar ypolwar cantluatihg tphtiorse” andl theeteadndtreatadayéd grband pdrionegrbodi nent s

i 1T ustrat@ghplide didGre dgﬂﬁeg b){ L&hdh&fvé Iﬁ@%ﬂloﬂ?&tthe thonshend netal |ayer 11

conpri ses si X power conduc trons - four power conducting portions 7
and two gdRerocBAMRE: 991 '}B'E?riel‘zﬁﬁ‘?sm@ta' '?Wéﬁ)é’\‘ﬁéra's@cﬁ?ﬂ‘ﬁﬁﬁq %g portions being
def i ned tn,ecmmdmbluveeaybapceﬂonpoz tindergng/fikst cOiductive tdyer potionnd net al | ayer 11.
The seco a n ond conductive
porti onsng%rQE §$Wvd1 & [n%)d&%%%{%ﬁ%ﬁ&%ﬁ %g@%oft S cgnductl ve portions
71, 91 anﬂetgléayeharoml&/@dﬁhﬁ pqwmormctmww@wsd/mnr@ t he resistor
gort:l\ﬁn ﬁCO(ﬂElcﬁ?ve @yeproﬁ.bﬁs fahasgecm %bnduatwerlayé#ngorﬁ&ﬁow% gondugtl ve portion
' ich oy the res e second conductive

ot t1ons 5Eatsah e e GRolesh o B SrBRbstibebieot BB ER0hs 71, 91 i 1 the
power cormu@{Ctl\feglawmqmms nay exterfihkeygnret: thedoutsided edges \vad theort i ons 72, 92 and

8" are seuaamﬁmaﬁypsmms foF kbPnplkadbautld dm ibBydnB hesgadsk thet al 1 ayer. I n
exenpl ary s, the continuous gaps 111 may be from8 umto 20 um

[ 0043] Pr°80?‘ﬁ?‘f?day§r8%‘5'ﬁd netal layer 11 with a second conductive portion
8" which conprises tantal um nmay reduce del am nati on of the second net al

layer 11 [MZ?ITTI%”'deéEEdthé!ﬁg baf.dsuserraré f&a@a ovétl aw.-a@t |H§baﬁ1 thecond netal layer 11
W th secon ggr %“Satn% ve.n orthlPquns 2 t%'éthﬁ | ond t he edges of
conductlve s Fgg&s o VA QSQWP %f%ﬂﬂp%f %n overlying barrier
| ayer fr di@wenheon ing) gortiensal areggued emer ehieastdguortion of the dsiemduct i ve porti ons,
wherg t harapsiger ;S&t:oh?ef&&‘dﬁ% dVEEét'IeaB@é’&frtlomof fmsantbeﬂa?%fte@sedd Del ?mt Eatl on
may be nor 0 .QCcC re 0 a e edge o e
conduct i ve%?):gfg 9’31:nﬁ§@£§?n¥#}§ r881d;|88%# §n§jﬂ1 Lsr?&mggrtl ons 7 are
rout ed, dnetaldayst arpyndpartion 8 isveytedriengaidelanssetwagn thegoiumng I n the enbodi nent
?)f F{ Gf[ h&f sz@forﬁZﬁHWeG’rst Hé&l E@mro@ﬁmdlt@fclp?ﬂlom éddé?ﬂareZs ?r e '[OIUt led over at
eas 0S rido ortions a st-netal -1 ayer
ground pd¥ ﬁPgﬁ b Prs%lrﬂetﬁ' &Y {ﬁ#@ %F&éﬁ&ﬁlﬂ?ﬁﬁye 89/‘8 € et shown) which are
associ at epwel Qdeu;QBng evtensdi drgnal ppeslie anyrpgrtion Pﬂheecmmalh 14



| ower - nost groups of resistors. The power conducting portions 9 are routed
bet ween the second conductive portions 71 and the respective power

" conducting portions 7. The power conducting portions 9 extend past the
power conducting portions 7 to provide electrical power to groups of drive
transistors and resistors toward the mddle of the colums. [0045] FIG 9
illustrates relative positions of portions of the first netal |ayer 1,
second netal layer 11 and drive transistors 33 and logic elenents 53 in the
substrate structure 15, for the exenplary enbodi nents of the exenplary

| ayouts of FIGS. 5A-8. The first netal layer 1 conprises a conductive |ayer
portion 14 and a resistive layer portion 13. The first netal |ayer 1
conprises resistor portions 2, drive transistor portions 3,

first-metal -layer ground portions 4, |ogic el enef20fd#41 ons 5 and an
address portion 6. The first nmetal layer 1 is fornmed over a substrate,

whi ch includes a gate oxide |layer, PSG poly and doped regions. [0046]
Drive tr ggios b (AIG. 233n anekemplyenmbbdinent} tse fodveacondwdiifg poeidns n t he substrate
structur Y i St j : {c el enment portions
5 res pecte7i 43%6}\% {Idfglg"ﬁ%%? %di}fe@é@é&@gﬁ@%&%@r@iﬁé}tﬁﬁé? é&% are not spaced as
cl ose to ¥a¢mW¥her as possible. The logic elements 53 and correspondi ng
transistors 33 are separated by a distance greater than 5 um In an

gégggfggo@z@ﬁ@. ARNtratdsREdislrAny 6t bEMRPoSHE of RSfirdl Retdldfgf 216 um wi de and

fromcorresponding |ogic el nts 53 b 34U Providing a
separ at i APTHGBY AR B8 "‘P’F‘%\tﬁ@?@f gW'%BPf?”@W ﬁgﬁﬁta‘t"‘h‘é c’I}B'bf"ﬂ‘r]porti on pr gvi des
addi t i onadjectiprede®icé éor the enerdeiary gmbadinentsoshbwioim FAGS.WH. Ciheisy  decr ease gr ound

resi stan t - i : Marbatd . J-@Qr ovi ng performance
of the fﬁﬁ?t%,'l%ég% gﬂ%%é\?ﬁgmi%&}%%#%%?H’/‘gt&?%ﬂé‘%r 12 separates the
first netiegudingythe drves trangiston metabpgstipns pdtand thexgrapndiportiopfd, second netal | ayer
CONpr i seSodic SN E, ahadmitiidiegepatiy@tion 6. PD- 200314411 15 portion 112 and a
first conductive |ayer portion 113. The second conductive |ayer portion 112
conprises _secaond conductive portions 72, Z;, 8' and 23. The second
conduct i VB39bThe fpismeta! layes 1,O0PHSES A /EFISHVA LAYAT PP 19%W Rt or portions 3, the
second canddictivevayeppsrtionotds Irféh exemplayehbddiments the fesisfiveriafer net al | ayer ground
PO L1011 orioh DB BAEEIA BROHE (o EicRA b Boflon bamprhd abuover the address

a t uctive t 3

path portion 6 he second con gor I oNns are routed over the
resi st or HeASEVaiea layer 12senasptesiha first rrefel layshtitiem thesesorg aetahor t i on 113

comd)ri SeSIa)iéOmdumtdn\éierﬁﬂérweﬁiﬁ(idirﬁénta thd paidgivation ki TRecamipiisespnpri se povvgr
conduct i i . The conductive portions 71, 91 are routed over

t he secoﬁgr%gﬁh'h’gllé\?éd/%%r"#'i ons 72 and 92, respectively. In an exenplary
enbodi nent, no power conducting portion is routed over the address path
portion €G00Y0DUHErstirhedal IaOr 1 isldepdsitert arsa substrasestetturectSvilean of an exenpl ary
embodl Mertyefibiafy. bhbAdingloiel 8bsHRY | Gifictil015 ThaudebUh igbpCti on devi ce
conprises an oritice layer 101, a barrier Tayer 102 and a substrate

st r uct ur esubgjratq, gatg axids: @yg5) dopgd reaigl PREFND PeivBYeSS nPf eWhayer 101 may

Icorrpri Se DriveQrfankisioR 38 a;hdalobfalmeméﬁts:lbs [P/ dEMPEPIin T sUdktRdte (0050]h Threrboai fice
ayer 10 IS - - 25. In the enbodi nent
of FIG 15(5@&9&\&)15'(30 ﬁ%’éé's;ﬁ%g?'gﬁg‘*zg g}éfgg,ag% g‘raggosn?}g\/\zﬁkh%l%t”e?s under st ood t hat
an ori fi ceanpistos33 and thedgaicromiers & evenlisitie ledie elgment®aB. of nozzl es 25. Each
nozzl e 25 corresponds to a resistor 21 in an underlying first metal |ayer
11. The nggah e SRoRPIheldf iafér ANGRrisdE fOWerbdnd¥Gingbobrs 7 t he nozzles 25 of
each gI‘OlI:I% bei n poweredbé)rg a co_mngn %gwer gonductl nﬁ) Egrtl on 7 or 9 (FIG
8). In tHMYSSERMIEPSIRHAYBLHPYRSROMSR SF|Tee sagnd-RRHAYY 9IURI o5 are arranged in
si X gr ouprt@n B ovedfes tietaddresspathupodions, Idgic elsmeatmittal porionséspadnd t o nozzl es 25,
cor r espongk RPodr eliges iobth@gfourd pdHidns 3. ahe sQBNEMBAIAYer gRIURESPONI NG power

conducting portions 7 of ‘the second netal |ayer 11 of _FIG 8. The groups a
and PD—%@Q 4% g9qnnected to the ground portions 4 by conductive vias 41. The



16 -f correspond to nozzles powered by power conducting portions 9 shown in
FIG 8. FIG 10 shows a representative nunber of nozzles in each group. It

" is understood that the nunber of nozzles can vary. In an exenplary

enbodi ment, for exanple, the groups a, b, ¢ and d can each include at |east
28 nozzles and groups a and f can include at |east 116 nozzles, 58 nozzles
fromeach colum 24. [0051] In an exenplary enbodinent, the orifice plate
101 may conprise openings 16 through the orifice plate. In an exenplary
enbodi ment, the openings 16 overlie the second conductive portion 8 of

FIG 8, the outlines of which are shown by the dotted Iine 8 . The openings
16 may conprise an expansion grate whi ch acconmpdat es and reduces the

| i kel i hood of damage fromthermal expansion. Arrangi ng the expansion grates
16 such that they overlie the second conductive P3H 8' , i nstead of
overlying gold, may reduce the |9 kelihood of delam nation between the
barrier layer and the second netal l|ayer. Providing a second netal |ayer in
whi ch t hepowermndudtingplrtidns Vedol ra everliedine address eath @atiobBy dhel t he edges of the
conduct i wkabRductH PohiBRs? dBYonh&HIShE Bifve trakitdr hR@FboRfondT ODI ems caused by
shorts and/or delam nation. [0052] It should be noted that the terns |ine,
bus, or p'satf“f‘?”%fb?ﬂna“c(t%e‘ﬁ conductive path that is of sufficient conduction
to provide a signal path for a particular type of signal to propagate.
_[|0|053] | t[o032] undeﬁcsdnemebta_tl hal'ytar tdmprisdroataeaie a dirst kestiuetiveaglierent s are nerely
Illustrat]y I pecl fli may represent
principl és n@? qﬁ#endgrpaggéﬂlep?oﬁﬁlg?:g(s)énc.o ﬁﬁ%@&&%&ké‘éﬁ@nﬁ? "may readily be

devi sed iTheaewnd cendudiveayer potties tl2hes atssisivity which is aestertban | led in the art

wi t hout dePadsistiviy df HRIMirsh@naEaRE! oftiRhr118. Ofn fhexd tion.
PD- 2003144 ls_l7| " M a?éfcb i " Xingnvagpecti on devi ce,

ALVS Wiaat is clajne s: 1. Afl
conpri si rRyPeodiment, e ﬁ%‘i°§\$'“°|t"‘éé)@f3f&°'ﬁ%‘r%g? If:@'f‘m'@esaq?'iaﬁﬁfﬂ?e@g path portion 6 and
a non- addvaegesrepiativity pfabout 0,08 DhmBa. Uhan Bxenmplasegatdimest, thie fitshyer 11 overlyi ng
the firsteoRRichle Y Bértidn 113y 8 mPRMHIER! &er btgsRrabddt o0 | Sing a first netal

portion 7 which overlies only the non-address path portion 2, 3, 4, 5 of
the firstMRet 8] ofhgy grbodimepise ths frst FROJWGHYS BYELPYTEN1TE &Y 4 power conducti ng
porti on Tcompromidea layenoihot withtaitiickndsswithin aolngelofiaboutl).3 wihés ei n t he second

metal | aya%%tl‘k drHThB B tgoﬁg@i{éélgfeégorﬁﬁﬂﬁﬁé}%ﬁmkr%@ A?L%g whi ch overlies the

address path portion trically’isolate romthe first portion
7.
[0033] In an exemplary embodiment, the second conductive layer portion 112

comprises tantalum, which may have a resistivity of about 60 ohm /sq.
The second conductive layer portion 112 may comprise a layer of tantalum
about 0.3 um thick. In other embodiments, the layer of tantalum may have a
thickness within a range of about 0.0 to 0.5 um. The second conductive layer
portion may comprise, for example, tantalum. Depositing a tantalum layer
portion 112 before depositing a gold layer portion 113 may improve the
adhesion of the gold layer.

[0034] FIG. 5A illustrates a simplified illustration of the relative layout of
metal layer portions in an alternate exemplary embodiment of a thin film stack
10 of an exemplary fluid ejection device. The thin film stack 10 comprises a
first metal layer 1 and a second metal layer 11. The first metal layer 1
comprises at least a resistor portion 2, a first-metal-layer ground portion 4,
a logic portion 5 and an address path portion 8. In an exemplary embodiment,



3. ‘The fluid ejection device of Claim2, wherein the second portion 8

conpri ses a second-netal -l ayer ground portion 8. 4. The fluid ejection
" device of Claim3, wherein: the first nmetal |ayer conprises a
first-netal -l ayer ground portion 4; and the second-netal -1ayer ground
portion 8 overlaps a portion of the first-netal-layer ground portion 4 and
Is electrically connected to the first-netal-layer ground portion 8. 5. The
fluid ejection device of Claim?2) wherein: the second netal |ayer 11
conprises a first conductive layer portion 113 having a first resistivity
and a second conductive |layer portion 112 PD- 200314411 18 having a second
resistivity, wherein the first resistivity is |less than the second
resistivity; and the second portion 8 conprises the second conductive
| ayer portion 112 and does not conprise the firstP-BH#MItti ve | ayer portion
113. 6. The fluid ejection devicdeé of Claim5, wherein the second conductive
| ayer portion 112 conprises tantal um

the first metal layer comprises at least two each of a resistor portion 2,

ground portion 4, and the logic portion 5, arranged on opposing sides of the
address path portion 6. The resistor portions 2 each comprise a column 22
of individual resistors 21 (FIG. 6).

[0035] The second metal layer 11 comprises at least a power conducting
portion 9 and a second conductive portion 8'. The second conductive portion 8’
is electrically isolated from the power conducting portion 9. The second
conductive portion 8’ is routed over the address path portion 6 and logic
portions 5. In an exemplary embodiment, the second metal layer 11 comprises
at least two power conducting portions 9, arranged on opposed sides of the
second conductive portion 8'.

[0036] FIG. 5B illustrates a simplified illustration of the relative layout of
metal layer portions in an exemplary embodiment of a thin film stack 10 of an
exemplary fluid ejection device. The second metal layer 11 comprises power
conducting portions 7 and 9. In an exemplary embodiment, the arrangement
of FIG. 5A and the arrangement of FIG. 5B correspond to the arrangement in
two different parts of the circuitry of a fluid ejection device. For example,
the layout of the second metal layer 11 of FIG. 5A may correspond to the layout
in those portions of the second metal layer 11 of FIG. 8 where the
power conducting portions 7 and 9 are routed alongside each other. The layout
of the second metal layer 11 of FIG. 5B may correspond to the layout in the
portions of the second metal layer 11 of FIG. 8 where the power conducting
portions 9 are routed beyond the ends of the power conducting portions 7.

[0037] By arranging the layout or topology of the first and second metal
layers 1, 11 so that the power conducting portions 7 and/or 9 are not routed
over the address path portion 6 and so that the second portion 8’ is electrically
isolated from the power conducting portions 7 and 9, the arrangements of



7. ‘The fluid ejection device of Claim6, wherein the first conductive |ayer
portion 113 conprises gold. 8. A fluid ejection device conprising: a first
"metal layer 1 conprising a resistor portion 2, the resistor portion
defining a swath height 26; and a second netal |ayer 11 over the first
nmetal layer 1, the second netal |ayer 11 conprising a second-netal-I|ayer
ground portion 8 routed through the swath height. 26. 9. The fluid ejection
device of Caim8) wherein the first nmetal layer 1 further conprises a
first-metal -1ayer ground portion 4 which is electrically connected to the
second-netal -1 ayer ground portion 8. 10. A fluid ejection device,
conprising: a first netal layer 1 conprising a transistor portion 3) a
ground portion 4 running generally parallel to the transistor portion 3)
and a logic portion 5 running generally parall el PR%®H44he transi stor
portion 3 and separated fromthe1transi stor portion by a distance greater
than 5 um wherein the ground portion runs between the transistor portion
and the |R@Sscs5pand i5Breduci@hd\8ppspuritSdiN@idst genbiatibniNcaped bY Np/ NM NN / N N/ N

7TLY .5 c(3p§citive coupling between power conducting portions and address path
portions. Providing the second metal layer 11 with a second conductive portion
8 which comprises tantalum may reduce delamination of the second metal
layer 11 from an overlying barrier layer.

[0038] FIG. 6 illustrates a simplified top view of an alternate, exemplary
embodiment of a first metal layer 1 of a fluid ejection device. The first metal
layer comprises an address path portion 6 and non-address path portions.
The non-address path portions comprise resistor portions 2, transistor portions
3, first-metal-layer ground portions 4 and logic portions 5. The resistor portion 2
comprises a plurality of individual resistors 21 arranged in a column 22.
The transistor portion 3 comprises drive transistor metal portions 31 of
individual drive transistors associated with corresponding resistors 21, and
which overlie the underlying drive transistors 33 (FIG. 9). Conductive vias 32
electrically connect the drive transistor portions 31 to overlying power
conducting portions 7, 9 (FIG. 7).

[0039] The logic portions 5 overlie underlying logic elements 53 which are
defined in the substrate structure 15 (FIG. 9). The logic portions are not located
as close as possible to the transistor portions 3. The logic portions may be
separated from the transistor portions 3 by a distance greater than 5um. In an
exemplary embodiment, the logic portions 5 are about 65 um wide and
separated from the corresponding transistor portions 3 by about 134 um.
In other exemplary embodiments, the logic portions 5 may be separated from
corresponding transistor portions by greater than 30 um or greater than 100
um. In the exemplary embodiment of FIG. 6, the first-metal-layer ground
portion 4 extends over the underlying transistors 33 and comprises, in part,
the transistor portion 3. In an exemplary embodiment, the first-metal-layer
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U ca] caU] ca] caU]ca]ca]caUca]caUcaljcaljcajca # %L S CI el

- f#mMER$_$a%a%-ysnhc”YT] ca] ca] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] ca] ca] cal] ca]
cal] ca] caU] ca] ca] cal] ca] calU] ca] caU] ca] ca] ca] ca] caU] ca

avhog ()) +++, , 11w2y2333u444?6F67799;

0 | wgl gb] Whae”YT] cU] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] caU] ca] ca] ca] cal] ca] c
aU] ca] cal] ca] cal] ca] ca] caU] ca] cal] ca] cal] ca] cal] ca;
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] ca] cal] cground portion 4 is about 281 um wide. In an exemplary embodiment,

4] QWK WK X, y@@g%g ng,{ﬁx,{ § isl dbial1bd hdhide=V—-h4| wrmhc”Y] ca] ] ca] ca] ca] ca] ca] ca] ¢
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10% u&' ()[0040DEHG & {llysteiss Ca/sirpifiep-top view of an alternate exemplary

bC0S10% UdinpodipféiBor @)secdnd AléEiial orcEldshERE% td the embodiment of the
first metal layer shown in FIG. 6. The second metal layer comprises power
conducting portions 7 and 9, which are defined by and comprise conductive
layer portions 71, 91 of the second metal layer 11. The second metal layer also
comprises second conductive portions 72, 92 and a second conductive portion
8’ which overlies the address path portion and logic element portions 5 of the
underlying first metal layer. In an exemplary embodiment, the second
conductive portions 72, 92 may be wider than the corresponding, overlying
conductive layer portions 71, 91, and may extend, for example, about 4 um
beyond the edges of the overlying conductive layer portions 71, 91. Second
conductive layer portions 23 overlie the resistor portions 2 (FIG. 6) of the
underlying first metal layer. The second conductive layer portions 23 may
protect underlying resistors 21 from damage due to cavitation.

[0041] The second conductive portions 23, 72, 92 and 8’ are separated by
continuous gaps 111 in the second metal layer. The gaps 111 electrically
separate the power conducting portions 7, 9 and their respective second
conductive portions 71, 91 from one another. The power conducting portions 7
are electrically connected to underlying transistor portions 3 (FIG. 6) of the first
metal layer by conductive power vias 32. The power conducting portions 7
provide power to the resistors corresponding to underlying drive transistors.
The power conducting portions 9 are routed over the ground portions 4 to
provide power to drive transistors and resistors further along the columns
(FIG. 8).
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[0042] FIG. 8 illustrates an exemplary layout of the second metal layer 11 for
the embodiments illustrated in FIGS. 5A-7. In this embodiment, the second
metal layer 11 comprises six power conducting portions — four power
conducting portions 7 and two power conducting portions 9, the power
conducting portions being defined by conductive layer portions 71, 91 of the
second metal layer 11. The second metal layer also comprises corresponding
second conductive portions 72, 92 which extend beyond the edges of the
conductive portions 71, 91 and second conductive portions 23, which overlies
the resistor portion 2 (FIG. 6) of the first metal layer, and second conductive
portion 8', which overlies the address path portion 6. The second conductive
portions 72, 92 extend underneath the conductive portions 71, 91 in the power
conducting portions 7, 9. The second conductive portions 72, 92 and 8’ are
separated by continuous gaps 111 in the second metal layer. In exemplary
embodiments, the continuous gaps 111 may be from 8 um to 20 um.

[0043] Providing a second metal layer 11 with a second conductive portion 8'
which comprises tantalum may reduce delamination of the second metal layer
11 from an overlying barrier layer. Providing a second metal fayer 11 with
second conductive portions 72, 92 which extend beyond the edges of
conductive portions 71, 91 may prevent delamination of an overlying barrier
layer from the second metal layer at the edge of the conductive portions, where
the edge of the second metal layer 11 may be exposed. Delamination may be
more likely to occur where gold is exposed at the edge of the conductive
portions.

[0044] The four power conducting portions 7 are routed, at least in part, over
non-address path portions. In the embodiment of FIG. 8, for example, the
power conducting portions 7 are routed over at least those portions of the
transistor portions and first-metal-layer ground portion 4 of an underlying first
metal layer (not shown) which are associated with corresponding upper- and
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lower-most groups of resistors. The power conducting portions 9 are routed
between the second conductive portions 71 and the respective power
conducting portions 7. The power conducting portions 9 extend past the power
conducting portions 7 to provide electrical power to groups of drive transistors
and resistors toward the middle of the columns.

[0045] FIG. 9 illustrates relative positions of portions of the first metal layer 1,
second metal layer 11 and drive transistors 33 and logic elements 53 in the
substrate structure 15, for the exemplary embodiments of the exemplary
layouts of FIGS. 5A-8. The first metal layer 1 comprises a conductive layer
portion 14 and a resistive layer portion 13. The first metal layer 1 comprises
resistor portions 2, drive transistor portions 3, first-metal-layer ground portions
4, logic element portions 5 and an address portion 6. The first metal layer 1 is
formed over a substrate, which includes a gate oxide layer, PSG, poly and
doped regions.

[0046] Drive transistors 33 and logic elements 53 are defined in the substrate
structure below the drive transistor portions 3 and logic element portions 5
respectively. The logic elements 53 and transistors 33 are not spaced as close
to each other as possible. The logic elements 53 and corresponding transistors
33 are separated by a distance greater than 5 um. In an exemplary
embodiment, the drive transistors 33 are about 216 um wide and separated
from corresponding logic elements 53 by 134 um. Providing a separation
between the transistor portion and the logic portion provides additional space
for a wider ground portion 4, which may decrease ground resistance, thereby
decreasing energy variation and improving performance of the fluid ejection
device.

[0047] A passivation layer 12 separates the first metal layer 1 from the second
metal layer 11. The second metal layer comprises a second conductive layer
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portion 112 and a first conductive layer portion 113. The second conductive
layer portion 112 comprises second conductive portions 72, 92, 8 and 23.
The second conductive portions 72 are routed over the drive transistor
portions 3, the second conductive portions 92 are routed over the first-metal-
layer ground portions 4, the second conductive portion 8 is routed over the
address path portion 6 and the second conductive portions 23 are routed over
the resistor portions 2.

[0048] The first conductive layer portion 113 comprises conductive portions 71,
91 which define and comprise power conducting portions 7, 9. The conductive
portions 71, 91 are routed over the second conductive portions 72 and 92,
respectively. In an exemplary embodiment, no power conducting portion is
routed over the address path portion 6.

[0049] FIG. 10 illustrates an isometric view of an exemplary embodiment of a
fluid ejection device 100. The fluid ejection device comprises an orifice
layer 101, a barrier layer 102 and a substrate structure 15. In an exemplary
embodiment, the orifice layer 101 may comprise an orifice plate 101, which may
comprise metal.

[0050] The orifice layer 101 comprises at least one column 24 of nozzles 25. In
the embodiment of FIG. 10, two columns 24 of nozzles 25 are shown. Itis
understood that an orifice layer 101 may comprise more columns 24 of nozzles
25. Each nozzle 25 corresponds to a resistor 21 in an underlying first metal
layer 11. The nozzles 25 may be arranged in primitive groups, the nozzles 25
of each group being powered by a common power conducting portion 7 or 9
(FIG. 8). Inthe exemplary embodiment of FIG. 10, the nozzles 25 are arranged
in six groups a-f. Primitive groups a, b, ¢, and d correspond to nozzles 25,
corresponding to resistors 21 which are powered by corresponding power
conducting portions 7 of the second metal layer 11 of FIG. 8. The groups e and
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f correspond to nozzles powered by power conducting portions 9 shown

in FIG. 8. FIG. 10 shows a representative number of nozzles in each group.

Itis understood that the number of nozzles can vary. In an exemplary

embodiment, for example, the groups a, b, ¢ and d can each include at least

28 nozzles and groups e and f can include at least 116 nozzles, 58 nozzles

from each column 24.

[0051] In an exemplary embodiment, the orifice plate 101 may comprise

openings 16 through the orifice plate. In an exemplary embodiment, the

openings 16 overlie the second conductive portion 8’ of FIG. 8,

the outlines

of which are shown by the dotted line 8'. The openings 16 may comprise an

expansion grate which accommodates and reduces the likelihood of damage

from thermal expansion. Arranging the expansion grates 16 such that they

overlie the second conductive portion 8, instead of overlying gold, may

reduce the likelihood of delamination between the barrier layer and the

second metal layer. Providing a second metal layer in which the second

conductive layer portions extend beyond the edges of the conductive layer

portions may reduce the likelihood of problems caused by shorts and/or

delamination.

[0052] It should be noted that the terms line, bus, or path apply to any

conductive path that is of sufficient conduction to provide a signal path for a

particular type of signal to propagate.

[0053] It is understood that the above-described embodiments are merely

ilustrative of the possible specific embodiments which may represent

principles of the present invention. Other arrangements may readily be
devised in accordance with these principles by those skilled in the art without

departing from the scope and spirit of the invention.
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CLAIMS
What is claimed is:
1. A fluid ejection device, comprising:

a first metal layer 1 comprising an address path portion 6 and a
non-address path portion 2, 3, 4, 5,

a second metal layer 11 overlying the first metal layer 1, the second
metal layer 11 comprising a first metal portion 7 which overlies only the
non-address path portion 2, 3, 4, 5 of the first metal layer 1, wherein the first
portion 7 is a power conducting portion 7.

2. The fluid ejection device of Claim 1, wherein the second metal layer
11further comprises a second portion 8, 8' which overlies the address path
portion 6 and is electrically isolated from the first portion 7.

3. The fluid ejection device of Claim 2, wherein the second portion 8
comprises a second-metal-layer ground portion 8.

4. The fluid ejection device of Claim 3, wherein:

the first metal layer comprises a first-metal-layer ground portion 4,
and

the second-metal-layer ground portion 8 overlaps a portion of the
first-metal-layer ground portion 4 and is electrically connected to the
first-metal-layer ground portion 8.

5. The fluid ejection device of Claim 2, wherein:
the second metal layer 11 comprises a first conductive layer portion
113 having a first resistivity and a second conductive layer portion 112
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112 and does not comprise the first conductive layer portion 113.

6. The fluid ejection device of Claim 5, wherein the second conductive
layer portion 112 comprises tantalum.

7. The fluid ejection device of Claim 6, wherein the first conductive layer
portion 113 comprises gold.

8. A fluid ejection device comprising:

a first metal layer 1 comprising a resistor portion 2, the resistor portion
defining a swath height 26; and

a second metal layer 11 over the first metal layer 1, the second metal
layer 11 comprising a second-metal-layer ground portion 8 routed through
the swath height. 26.

9. The fluid ejection device of Claim 8, wherein the first metal layer 1
further comprises a first-metal-layer ground portion 4 which is electrically
connected to the second-metal-layer ground portion 8.

10. A fluid ejection device, comprising:

a first metal layer 1 comprising a transistor portion 3, a ground portion
4 running generally parallel to the transistor portion 3, and a logic portion 5
running generally parallel with the transistor portion 3 and separated from
the transistor portion by a distance greater than 5 um, wherein the ground
portion runs between the transistor portion and the logic portion.



