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WO 2004/ 087424 PCT/ US2004/ 008854 | NKJET PRI NTHEAD

HAVI NG CONVEX WALL BUBBLE CHAMBER Fi el d of the
WO pwe08i4dh The present invention relates to i NREBUS2004/008854

printheads. In particular, it relates to an 5

arrangenment of a bubbl e chanber having a curved or

convex wall portion partially surrounding a

rectangul ar heater el enent. Background of the

I nvention The art of inkjet i Qt] [ '

weNI BT TR T e s G G SPALE Bl Blralibi

emtting ink drops froma printhead at preci se nonents

such that they inpact a print nmediumat a desired

| ocation. The pri nt Higld of the duysptont ed by a novabl e

print carri.age w thi | h inkj

or tht afebel %R alela SR BRnmBly ARl Staes o an
arraREMRAC NG Puliblé chmabed raatng € wrintved rk adnops watl pdrties partially

pur suant togﬁagpand% of a m croprocessor or other
suTRERINER eERnsHHAECHPEYCYf t he ink drop emissions 15

corresponds to a pattern of pixels of the inage being

printed. Gther than printers, faniliar devices

i ncor por ating i nkjBagkgr V. ude fax machi nes,

al lqin-on .Qhot 0. _pri d hi ter :

o Thana 87 FuB Rolipe DS (P Ehdy RGN ol 6 o, i
produoed bglesnittimgemk dropsafrbmcalpriotheade appreciss mpymhentsofuchahalr they
.__or nono ink, a heater .chi. barrjer. |ayer nozzl e
impgt agiR Rdign 2t & o9 JPrBived P PPN MppitR ¢ fovable
prinfd @&ki8Ee «HMhih aafedicdNsuch idtanOMkRY briftefn@dtiofcausedab rd&p@dcate

tape automated bond (TAB) circuit, for electrically
relativmieetadrioitgepring sedint #idemibink [feons af Hmes Puxgiant fcoqyeands

The. I hi P, i 7. L YRS VA d g
of IR Black Wf ool chlidlier; YRS Ablifs! 0 E B Prop, eppsions
corrbsgplondsc &t edpattgrnd eP psietsi ahthenmmke hgingnetingtd hiGthger than printers,

techni.ques on a.substrate .such.a ilicon. 25.Tqg
ram i i e bord i b Bl il At Rl M. hor
prinfgated giaphidfplptiedkyoadaieassed wth a predeterm ned
anmount of current to rapidly heat

) T, ( smal | vol une, of
i i comyegtional fhargal prkistrpinthead dﬁéﬁq?efeaqc?ﬁsem dogel o remote
suplgxgglt%lcghﬁnﬂgﬁo iR ESRy LG, Qe@c{rﬁérl E?Qr Razzle orpérﬁicgz]pelate

e ejected through the nozzle plate towards t
attagheid ritr foakiduvrith Threhesteapdipo fand e énpiut/Ruiphiasdvecctorf sed as a tape

conf he shape and. gri ent at.i I.fs e .
s AR A BB P A, ke kel b
duribp bbd. eTletiaatee chip AvieuhegbRalfuinaludesshipipadity sfitthgridmiresistors or

regi ons can. develop in.the bubbl e chanber_ and serve.to
heatey glsmgnts f@:ﬁ—gﬁyegg)y (ﬁposition, maslgmg and etching techl?iques on a substrate

such as silicon.

To print or emit a single drop of ink, an individual heater is uniquely addressed
with a predetermined amount of current to rapidly heat a small volume of ink. This
causes the ink to vaporize in a local bubble chamber (between the heater and nozzle
plate) and to be ejected through the nozzle plate towards the print medium. The shape of
the ink chamber often conforms to the shape and orientation of its attendant heater.

Problematically, when both the heater and bubble chamber have rectangular

shapes, stagnant regions can develop in the bubble chamber and serve to trap air bubbles
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1 WD 2004/ 087424 PCT/ US2004/ 008854 in the ink. Over
time, trapped bubbles accunul ate and grow | arge enough
wao oopiogMent  proper heat transfer. Eventual |y, PE€T1ES2004/008854
heaters fail or have | essened functionality.
Accordingly, a need exists to prevent air bubble
formati on and accunulation in inkjet printheads. 5
Summary of the Invention The above-nenti oned and ot her

robl ens becone sol ved by appl.ying.the ri nciple d
IR A S R T Al
propef hdMk Eg:%gar.h ﬁ%ﬂ’f@alﬁ', oW XEd AIRb habd RRB L RABRGlityl O | N

one enbodi nent, the i k

nvention teaches an inkj et o

pr iArtdrdmgdlynitieed esigis 3o anvient diy bubbée faamgiiom anchecgpaplation in
. ..element, By dividing a length by a wi dth di nension,
lmgﬁﬁﬁgﬁﬁgker el ement has an aspect ratio of nore than

about 2.0. More preferably, it has an aspect ratio of

about 4.0 or 5.0 Oég%éé%iﬁé@%ﬁ&%iﬁ£OUt 2.5. A bubble

chanber with a cur of UR1 | portion

pafhk aly Ve StbhfigtEadand NEhdreRbBlenS! Be¥BAk. sdvdd@BlyUgpplfin@ the

arc of the 15 curved wall portion is greater than the
pringiptis Fandi teashipigs rasesiciatdde with éﬁ@ hergnafiemndespmbadepnintiend haying 2
? 1%%95@09%&@Q§i0n and none of the curved wal

i
CHWE “??on overiies a periphery of the heater elenent.

| n Iobhesmesdimeditrtietisventietenctas as irikget griethiead witharsubstantially
one-

hal f the w dt i nensi on ile |e han .onezhal f,
rec gL ditgieh HEhsitbh AXHUPRAnE P Dhe o SERa e Teater
clenRRF hhOh RYREH 1288 of k6 kiedb¥u0f.0t Motk atRFabRI, @MBRtan dpPect

k ejection side of an orifice, 2 h exis

in 0 wh t
ratiq pf Shoygh4 4 ¢ Rhewsstepthap shot A2 Pl la{bblelfgl@@bﬁrn\gitﬁ geurved or
b . ' I | Ve t.
con SR ST S e ALV R IO o
curad outll padBomiscgrdBerrthar tasvidih difemivoh dGherheataredenmint while less

radi us ,of. about 16 m crgons. The hubble chanmber . b
thry G JETa SRR e E1Be GF Begeren ST apdich o RoR e e St
heatdhlefieRd Uh@tHREABodinEdhtsp Y radfus s Ragatdrethan dy€half the width

bet ween the nozzle plate and the heater chip, 25 In

dimensirey whidp kst shagronerhalfi tho denefhofimepien o prae ehihiftrapvex wall
rorSEL RS EPLSRLATGUSNS) Lo LR €061, L0ud B
whitle existe diroughna thadknesseofrubiskle dita ntrering Coy dble dginbers resides
direite‘(i-tfyre F.l;e Ne t&@e? lge%%e? re}) Oeé&.i_ PRrIRY lienl?g% gr(ljde Wid%1 gmne%gioﬁsu LRtude about
35 and 13 microns or 40 and 10 microns with a radius of about 16 microns. The bubble
chamber may be formed in the nozzle plate, in a plurality of layers defining the heater
chip or in a barrier layer between the nozzle plate and the heater chip.

In other aspects of the invention, the bubble chamber includes a rectangular wall
portion connected to the convex wall portion and either portion may occupy a terminal
end of the bubble chamber. Corner regions of the rectangular portion may include
chamfer cuts, fillet cuts or other.

In either bubble chamber embodiment, an ink flow channel through one of the

bubble chamber walls has a primary direction of ink flow substantially paralleling a

length dimension of the heater element. Two substantially parallel ink flow walls define



10

15

20

25

30

In either bubble chanmber enbodi nent, an ink flow
channel through one of the 30 bubble chanber walls
wham4mspaed mary direction of ink flow substantiBdT/¥S2004/008854
paral leling a |ength dinmension of the heater el enent.
Two substantially parallel ink flowwalls define 2 WO
2004/ 087424 PCT/ US2004/ 008854 the primary direction
and are oriented substantially parallel to the | engt h

di mensi on and _subst antr ally p rpen g"r i.cul ar, to g )
the PEGTY, SHcHaP Sk e FeBEd HDS ALY berals! 7 i lopgh digension and
subggﬁpahlg P {‘H%ﬂrﬁ@tﬁﬁr tot$ﬁ>ngfaﬁ&11ﬁ41 %sereﬁrhmeimw HitnifaP tdTBA Bubble

e z l'ate, 1n a plurality of ers dernrng
chatober, Iﬂmamleﬂowmhpm@i miapi ba f@qur i |thel lwelp pheé, v e plurslgy of layers

e B R Te R Tl PRrAGHS beplbemedoRlEh sl MRy chi

an dlll%ﬂﬁﬂnt@ﬁﬂ@%bffﬁﬁlg fhe paiahesdssre a@b/@mr@ges and
sent inventjion wll set fo

features of the
i n theee @ eﬂrbﬁmgwﬁvrrﬁrﬁéha%rtr yantages gnd %a‘rufesvﬁfr tFe present
mvaﬁfaﬁ%u RPRATBAE n& Qhd BESAp@n Rhth TBMdwsS Kinllin ﬁ&nt \k}ﬁl Bécbme

by reference to the foll ovm ng description of
apperentiot those ofeedinat skidniogbe aiit hyirefgrsnes toshe ﬁﬂl@wmg:éeseﬁpﬂon of
the { h&etnhox\l/ &ng r&?}l,ence%ﬁr\i}z ‘ﬁ"? e%:]oral?yégrragtgvlage %elﬁv n?io? The asBects
advamags, afd féwured bﬁtlreurmremmnr tre egaliged oméohﬂﬂaﬂmd b@nﬁheans of the

.__conbinations artlc oi nt ed in t ended
ins A e e i SO G A g S o i @pgnded
claihsl S a di agrammati c top view i n accordance mrth t he
teachi ngs of the present invention of an inkjet
printhead bubbl e chanber having a curved or convex
wal | portion; gL side view of the
i nkj et printhead bubt “Hgure 1la taken
al drigutki lraelslabdllag;ammnﬁltgpr rvev@ i sccmddneegw&lmm rteracMn@/\of’ the
accor danc di.nent of
oreispy B FHem R afkisy ofheh %H*&t? g AR U gt Sshvex wall
poriv@nber having a circul ar curved wall portion and a
rectangular wal | portion; gure 3 is a diagrammtic

vi dvieR 1hds 8 padiak edwftew %frrhemw pERbead Sl ngsmber of Figure

1attdp&aq&%slﬁﬁtlbrlr@,ventr on of an inkjet printhead bubble
chanbe haV|ng an oval convex wall 25 portion and a

r edilgtﬂg@l iara disgrimmeti¢ ivisw, inFicgurdancd with an genspeenbadiment of
the pre%ent 119\/61%{: c():nocgfd an 1%1{63 etvinor}nhheag %ubbqe gﬁralmri)%ls hag/fmgt ep grcgllia? Sélennvted wall

portion and a rectangular wall portion;

Figure 3 is a diagrammatic view in accordance with an alternate embodiment of
the present invention of an inkjet printhead bubble chamber having an oval convex wall
portion and a rectangular wall portion;

Figure 4 is a perspective view in accordance with the teachings of the present
invention of an inkjet printhead with a heater chip having a bubble chamber with a
convex wall portion;

Figure 5 is a perspective view in accordance with the teachings of the present
invention of an inkjet printer for housing an inkjet printhead with a bubble chamber

having a convex wall potion;
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invention of an inkjet printhead with a heater chip
havi ng a bubbl e chanber with a convex wall portion;
WO-R@UNg7424 | S a perspective view in accordance RET/0S1004008854

teachi ngs of the present 30 invention of an inkjet
printer for housing an inkjet printhead with a bubble
chanmber having a convex wall potion; 3 WO 2004/087424
PCT/ US2004/ 008854 Figure 6 is a perspective viewin
accordance with the teachings of the pre%g(g{i I nvention

f Eewedt il 3 PYSRRCY G View I poPilpatesWish the s iy present
mv%ﬁfoﬂ‘o@ 9 pRir AR behieh t?tt:rs of D featdr! cﬁ?& : ink § héater element and

tIC view I n atcordance w eteachlgfg
t heFlgm@s7elsta diagremmiatio Miewf insasceriense rvdthethe tdsckiinge thofpresent
the ble.c
s lth 3B SR O TREE iR R, BRAPEL v o

conEBib@de;’fembﬁ In the follow ng detail ed description of
the preferred enbodi ments, reference is mnmde to the
acconpanyi ng drawi ngs that forma part hereof, and in

whi ch i's shoviedi¥ed BEMBonF the Fr@ﬁh@@EhﬁBdm&H&C' fic
enbodi nents i'n which the rnventrons may be practiced.

Thelnethe kplingving deteiled desganiton; afgbie prf«f@wﬁf dngiodmpendie treffetence is
magleg (?e ?%ceoxﬁglggﬁg ?ﬂﬁv%k?sdthgtnfohggl e&l %?f %daﬁgvi/ qg“h Es $own by
way o dthistiatids  spayifib embbiinienedin whﬁhtthahn@nmsmap rbeqﬁr’aﬁi‘ced

hGPRER TR, e e LG JoBL H 00 06 SCOE e

pra&ﬁféQhé Rive@bnl 8nd & ﬁlﬁb@e%ﬁel 51364 tHaPother drbRMmédls Aat Be utilized
limting sense and the scope of the present invention

and; thatgepease ar ohpychgpees easapaadiowithalt deprstingniiomitbe scope of the
pleg‘éﬂltJ !in\(fgﬁt?dht SThd ﬂ)ﬂg&’ﬁl r%e?dg%? Cl%lgtnl%er , e?e%gr%t nétncx %(%t elul in a

I'nkj et print aving curve
hmpmlgt sermsandsthh acaicnsfthe pradegdnydnedn idMéfined e)fnlgr ende: ipp ended

clai.'r:niﬁggtglde %l?er‘ﬁ( %I{IV%?I?%t ﬁ]éxheat ngel g)vd S%hgﬁ]?ref%%rr );Q\%%%lcl? an nﬁgct
pmﬂtﬁéﬁﬂ&ﬁ'@blb analﬁﬁwn@vlﬂgéum&ﬂwmpmwls R&emYfikQleWiribga 20
h 1 and width w dinmension. In one enbodi ment, an

asp éf relsrange &t Fihess) leragdhlbyprheatst elsmert 1hEorjegiing ink in an
mkﬁif'rggﬁltﬁbéﬂnhdssa Qfbeahdil lléé’t&ng\k?ég%ﬁmp?e &finkd v ﬁé 1%5%%/ 16 with a

di ment aspeéct I's greater
length), ardr widsh abld}mensm I b?ngllfh entbodinsitp ranlafsp@;bwaﬁo 86 1% length

t.,13.
cinfEh S5 EREE 0 sty ot TRR PR "R iCBlodiment the
aspecﬂtram) iiss gr@hioti thad dBoutSbSCIFrbféﬁJblw thd Ragthedigehsich MERUPB5.6

bh flt 40 crons
n11c1ons while the widt d1mens1on 1s about 13.2 microns. In still another embodiment,

the aspect ratio is about 4.0. Specifically, the length dimension is about 40 microns while
the width dimension is about 10 microns. In still other embodiments, the aspect ratio is
about 5.0 or more.

Surrounding a portion of the heater element is a bubble chamber 12 having a
curved wall portion 14. In cross section (Figure 1b) , the curved walls 14 rise above the
heater element 10 to provide a chamber in which ink can become heated to form a bubble
as is well know in the art. A radius R defines a size of the bubble chamber. In this

embodiment, since the curved wall portion nearly defines a complete circle, the radius
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25 the width dinension is about 10 mcrons. In stil

ot her enbodi nents, the aspect ratio is about 5.0 or
woreea/088ed r oundi ng a portion of the heater el er@€nUS1084/608854

bubbl e chanmber 12 having a curved wall portion 14. In

cross section (Figure 1b) , the curved walls 14 rise

above the heater elenent 10 to provide a chanber in

whi ch i nk can become heated to fon7n a bubble 30 as is

well know in the art. A radius R defines a size of the.
corgepsipide te Manisdius afrthe micsas afiyesi prints 2 aidnle én errousigrolasiwise

direl d‘%’ ug&&ﬁé %b%%%%@@%@ﬂ%%@&@g%&fc&%g ‘&%Liﬁcaﬂ}}?% is about

liiﬁnmemponds to the radius of the are as between points
anggg iaﬁ:@hﬁt,tthg gelil 12‘%{)’6 lgh%lc!g(r\éma%g?ﬁds eCtégqurgllerngn of the heater
clerBR GiHileGRt bdceedibg thS 1628 dimeASo® Wofd RRGouldNy, ther8EIM xceeds

the radi us of the are exceeds the wdth di mension of
moxehhapeemechall thes védRndingpsipe Wle aic axgrding tane-hakingenlength

dehél‘c?ﬁ‘Sinoc E]h@l%\%hé%ﬁ kx%lil'r%rtioﬁxrb? l Hl% BXGEE W es geﬁher

an one- nsi on | not excee
cormﬂ@eliyashfromrhbthb berg¢rtelentinteorsioenit mimid the shapa ofige, hemhreelement

curved Ll .portl of the bubbl e nber d
os 4t R0 AE AT SR et E e SshPn o Sifdipb fgiember as
gendRE§ abbverihgisarfhdee3 sstrape hedtert él&n&ﬁ,&ﬂ@l[ed@irﬁs’ﬁﬁ@ bhoudd nd¥idethat
prior art deS|gns Furt her, appreciatin

n0n6rqfé ¢ s¥ved et nogionRisHfes gy oasanm%@é Reftign| of the heater
eleRORVG1kEarRME ?ﬁ&eal%bgfe h&ﬁb&%@&gﬁs el ement, skilled

arti sans shou notice t noné of the curved wal |
porIt.nl bl @ih@rr ¢nbslimente thehaved wall amytlomt thight potr d:mlnmlyoef circle.

o R B STE T . 0Dl gl PG

thldlllgh\felltinam@hbfﬁoﬁdﬂ%eﬁ of girg it \KMI:II W%Witi}] @hlb@élﬁ7% SFa@rbetween
e t reference to Fi re e curve

POy %t%ghgy AssorBighe errared wellportanonghaleamatinel R lfefﬁn%d o

as as&ﬁllv%wglfl péﬁfoﬁ'(@?ﬁ/e%\@élﬁ%§ ?&ﬂ%@ltafivgt% osHoR Qgthezéatér &8ment

etmeenm20|nts A throu F. Accord y, the curved
in tag bubplechimberirayd alay eﬂonastl afegoperoBy n@fnécd ed cwed asllg or as a

BB St P DB B DG o
poraerds, meadiuzdhef stiradar gﬁ:rthatqiabs)ﬁs nemﬂydhl@ug’[ altpldsmedfk-%hllﬁeﬁnes
nt l

e s i SRS A 0l enion of

heaf2® leldns and s tal &hé?leagthadlﬁaleﬁﬁéﬁ alt idalo lhdkerRARS §5e-half the
nearly through all points A-F still defines the size

widgy dimpeasion fsddeshab ere-hafl R lensthtdimpnsigre apéthoughafive Keaight
wall¥ KB b@éﬂ@{&%? Bthf erhflliments contemplated by this invention include wall

segments of three, four, six walls or more. Those skilled in the art will appreciate that the

more straight walls a bubble chamber has, the better the approximation of a circular arc
having a radius R. Conversely, skilled artisans will appreciate that fewer straight lines
will yield a lesser approximation and a circular arc might only pass through two of the
points defining the straight line segments.

Above the bubble chamber is a nozzle plate 18 formed as a series of polymer or

other layer(s) or as a discrete component fastened by epoxy or the like. In one
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heater element and | ess than the length dinension. It

is also greater than one-half the wdth dinension and
wo ewg/ogaan one-hal f the | ength di mension. AlthpemyoSiooyvenssss

straight walls have been shown, other enbodinents

contenplated by this invention include wall 25

segnents of three, four, six walls or nore. Those

skilled in the art will appreciate that the nore

straight walls a bubble chanber has, the better the

emlapbm@%» fhatmogzle plateshasiarfietl strface 20 aridzA/feRQnasuF AR 2 thet define a
tm@!é‘s‘é %&?L&% IAg:ﬁ%i }JI e!x?e%dfh WI ! ﬁé};‘clhgngézééﬁlg{g?%edrnﬂh% stea)%td to the first

ewer s I nes
surfappioxi peficoPd dorcejectiop radiparjecding imk gmﬁngaudey Rrafesably, but not

necgRgig S St 18 i SR-mr S FRhd) posicdl Shape

defiledth® slopirdoOk AMBRD EisavehoSellatod Hidet@Up¥AME 281t o dfdlthereof and a
| ayer (s) or as_a discrete conponent fastened by epox

smgl} dipppster ppening 3 #dke othenink 2rpgiorpgEsbereof. For convemence 1Y*1gure
la 5} s%%@?{ (910&% € sm FHBHMEFB nn{Lﬁhﬁ) ﬂgﬁgét%{nﬁlj h@e aﬁlg %gater

rst surface 2 a seco
elembitciad ¢bs bulibde elmﬁnbeAanlséep, thetsaradli dmgnétblrcqmgimgtdﬁ ehe orifice 24
zzl e te fro 0 o,the first face is
res iR Bl o T Bl TG e R TR a6
As usépredenafies abinple Mzenﬁﬁsenﬂ@@q&rﬁﬂﬁdaﬂ%@e [SECIL ld[aﬁ{%‘foPenmgs
t he ihape of the orifice conprises a frustum conjica

on deegseerst gaetnld Pl micEpndn W fharadt 1 Apispddhatdhiygimension
will i AaRAE shAREe N ;Slﬁm%g rékblu%ﬁs abdadRine 860 AP d%ts#%m ) to 900

di anet ér openi ng he ot her, 1nk ejec I 0
or }200rIal)f or mgre. dumthen ﬁl@h@bmerns,gm gozzle platshattaghot hea barrier layer

tha &%ﬁies%@%ﬂ% hfethg (Iel efj ngter openi ng 30 in phantom

relative ment and t he bubbl e
c halfdréher cd%ﬁlesteém thie l’nﬁblslﬁahdmb‘ﬁl aﬁ&h@h aGRENhegoOn & Ble of the

|f|c resi des direct a surface 38 of the
bt {hafher Slestit 1o 3% B Yie gt A MRTAMGCEAAEIaT0 Byine b lgas end

shott difRhESEOF abdu¢ @2%@%% &n@f1 8Sh#Fons Ple§ifteld ayfwo sub tantially
printheads have snal| di aneter openings on the é

pargfel a¥sdigt571 §9 slefing the klilkd'r@zv chamnt:lh@df aupumery flirection of mk flow
thel%ﬁ:p eﬁ{ce\gaﬁsré%slt EL{Bst%n% ?ﬂeﬁ&l(ﬁu g‘%ﬂ xxtenq of rhe AR via

reso I ons I crease

40 érdbmbsqamnal]yrmkmlet @ 196 Qengthr duh%ﬁﬁorDEf thethesr dembit. T use,
arrier

diments, the nozzle plate atfaches to a .
nlePéhgh SRetnkichanneh i 3 pripy %@C?%St}bétaw&lma&%hﬁg the
lengltﬁ dﬁﬁéﬁﬁtﬁf 1 60MBacheteleRettlte MERR}RCIRANMBRNs fbicd l%ﬁ]au?m the

wal | thereof on a side of the bubble chanber cl oses
oriffcs Zh ip ik dirpetionosubsigniially| wansveresyte thm meinago divestiong  Further

opelraﬁ’i%ﬁ off rﬁlhﬁﬁttl V&}J:’ﬂ H?@e%ln?&d elo%\POUt 22 mcrons and 18

m crons, respect|v wo substantially parallel

wal Wghﬁé’fereﬁge d:elﬁglnre 2t hihei ekbddiments biibubble dhamhbarsdRb1E With
curxgedr\ggﬂ i) Hole ljla- i(4c inAMide bifurcated or contiguous rectangular wall portions
54al, 54aR, 54bL, 54bR, 54c (bifurcated portions have left and right halves designated
with L and R letters) connected thereto with either portion occupying a terminal end 52
(the end furthest from the ink via 40) of the bubble chamber. In comparison to the
embodiment of Figures 1a, 1b, skilled artisans should notice that between the curved or

convex wall portions and the rectangular wall portions of the bubble chamber, the heater
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therein. The walls exist substantially perpendicul ar
to a longitudinal extent of the ink via 20 40 and
wGaiwsnsmed al |y parallel to the | ength di nensi oPCDUS1004008854
heater element. During use, ink 58 flows through the
ink channel in a primary direction substantially
paralleling the length dinmension 1 of the heater
el enent on the surface 38. Ink is ejected through the
orifice 24 in a directjion substanti al |l ransverse to
elerpepd 18115 ﬁ‘ﬁ%s?naﬁl%‘é(tmléﬁ?lyFSWP‘H@Fé Sk}ﬁ%lefﬁéft %6&?6‘8@ %fﬂ%en’f does not
extéﬁﬁ'i'ﬁl{oqﬁégﬂy‘ﬂé\b REnEe SR thi eHnPE! @ WirfefentW pldssuff SIiRNE Breated
to Figure 2, other enbodi nents of bubbl e chanbers
whet@ thelidb floiw bhanpelr Meviesta ke eerngudarsvallportide Stndsugpeh, it may

I furcat r_COQti auous r [ | ] .
sischy pefeBls i oy Musg o FH IR ot (PR @R R Losions
of t}l@lfohg am;i strtgHﬁleﬁlﬁ%m %ﬁ r@%ézgﬁifﬁteﬁ%homﬁtvﬁtﬂjnh bknRel 50c.

etters)_ connected thereto wth either porti :

occltibyt n@_r@ert SFRFRAIRNEn PEBPle e EHnEUR et ROFiipe may
subbthidlmiviid it PeriBherl IRapR URD bAeRRRHGT the héhtd QIR 8RNany of
to thé 30 enbodiment of Figures la, ib, skilled .
the apatingales vellopdrtionrod4 saythase apbistenserDl Habgantialy peralleling the

G BRI S b RO e
D2, RabéthiS2M9 4728 Bingd the abidiimditnedsion of thelhsdtandf aiduy 25-29 microns.

C letel y surrounde uch that th eater el enent .
For36 Bl SRAtBISAIA D SRR MOIGH CHARE) mFly pRpgons the
distARINST on @eiefifagd Gidhi BdesRE BRESIHERARPAINSortiSn 148 % 84b) according

where the ink flow channel 50 neets the rectangular
todggird. portion 54. As such, it may also be preferred to

ch [ i,on: of [ e

v el Ao o R EKorke FRMAE UGB Cleglbfe 0 of the
rectasgulaprdb portian iof dleybubble whambdrmaynlkave khamfel cBO 62 tdsssantially

f : t at le, th t | |
rouybie 5 e T B SO IR ot e il e R ave
appedXim@elyets @dgkeeB fiofn thb grifiedt Bfec@biLoERk fldRdh@yh He inkk fnnel

rectangul ar wall portions 54 nay have_a distance D,

50 andostist om; oy {he e aighmash gorpeiaegioah - hInptherfankadinggnty, fidlets
I @ = ' e y have a

S o L R T o e a2 e

di négaiechdidfers fremhiEgerer?, inodnlnlleushaps of Sheniwvesher confFex wall

.he Rif ed_rectangul,ar _wal I ,.designs ri,nt head
porf; SrentbE@hEReY SEL ARy s 314038 FBa e Rona 10
porti@fstofanalsihgdud oficilels poftiohd eWsthranasralVbive sy 4 fadlus (gledter than

or. 14h) according to desire. |In other aspects of the
e g o icaighGleniep ang; SS5ubin e H%lggbﬁilﬁ@im?% grlgresistsgior arc
porénst B@weckdpdifis [@RAY FAndBhhd PBELLGNa RfraikheliRUERL Bially exists

chanmber may have chanfer cuts 62 to essenti al
between points H and I. Neither embodiment, however, should limit the curved wall

portion to a particular shape, size or arc radius nor should it limit its position relative to
the heater element resident in the bubble chamber. Even further, it should be appreciated
that the oval shape could also be approximated using a series of substantially straight wall
segments comparable to those of Figure 7. It could also be approximated with straight

wall segments giving rise to more than one arc portion.
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round-of f an ot herw se perpendicul ar corner. In one
enbodi nent, the chanfer cuts are approximtely 45
waelegnogr2f romthe primary direction of ink fl oRCT/OSOYINSSS4
the ink channel 50 and exist on only the two
ri ght nost corner regions 60. In other enbodi nents,
fillets may replace the chanfer cuts on any, sone or
all of the corner regions. 20 Figure 3 differs from
Figure 2 in only the shape of the curved or convex

vvaIAPPr?%@rUtng dhat agirdiyifpal éxmts:r elerpnt &g pnecrd Mgy I hepist elpaais on
a he%ile"' 3pi 1?.]18 alltzlk%lé o hE égoﬁéw %ﬁ sdee aév?xgslrv%& gg SI'aHHcat‘ﬁYgaille%ter

st ead 0 circ ortlons wever ,
elernmﬂsl msthgr Bt &yetshmna sst‘eatwtld‘leghoa‘ Sﬁtrhae ofi gatveh laefiegnémosﬁmn

rter,than l.engt n onI exi sts
loyciy aniSfBiE, PO e UATRTY R B Tiog o ssing Seps.
In DHEAUSE etrbSHindnd (Mgt 6% (Rs demtila |1:i}¥:rse(xﬂ Shéater 5hip610®€1ﬁﬂude
oints Hand I, Neither enbodi nent, however, ou

but et liamisddar y bepevibstratep s (instpding Spyphese st i ﬁféuctme
sucﬁ!a §1in-H- &pf)ﬁ’iﬁé o) @Jchﬁ&l@éy dilibbn-bh-Mshlatdr 3SOB Qécﬁahﬁﬂ%ﬁ/, éhm

ative to e heater elénent resident in fhe
ﬁlm:mmml (TEVeteclingtagyedqpeil 1an@ hedoped bemigprsiuciorsa erithxial kearers of

sﬂlcé)grﬁuggo%efds Qa%& Co%ler% a{}&uc{ s E gegéa]is lrrv\%lfe gs 0%[16? Qeiconductor

structirgs &nhawh er haeﬁlhﬁaeleoéloﬁdg tartberihal Il)zltmélduj/dii 194 80 tHeaubstrate; a
pr oxi na e tra 30. wa se nen s g

heafef BErepor ﬁéﬁeggag%ﬁm I @ PR DGO e into

posﬁ’ql 1@52%69@%85%16&1\9&! €4 abdtiads, LAt aied RAA \Ch@Hads) on the

heater el ement is one of many héater elements on a
resipfertlayer clei peatstbie| Tegigtonrleyes atheoughothernd endngiwjty ofluring use;

s LB SR B LELAON! O DR EL DR TSR Rl

pastiegt@nslayaePosBy Ino]mrpohﬂy)ﬁrbj rdfﬁﬁlb’den go -ppadihe mpplivgtion Ser. No.

1o/ B, custfel' Fhalec Y camaRbBtprncan Biagiraneiped pk Pinter

filed N8y fiia] DobBYVEE %a@fngacdﬁﬁﬁ&? hsstdHeP (LOGnARCldddieoy dRutt 2001-

are not limted to: base substrate 102 (i ncluding
0698199,) gaashes spitablsn lyers oqndgqtafblg:grgq Etting eigrgysranges relevant to the

1nﬁ§h1b&ﬁﬂm9n sapphire (SGS) technol ogy, _ _
['1Tcon-on-insulator (SO) technology, thin film
t r dngiagowy enitiddierte ohthil Glyy prodepadg, drdaymdbperhe deposited by
sem ctor ,..epitaxial | f .silico por
any a3 el oRB b Rars RATDE aPveied gepf i 17D,
epita eyl (@N thegi o Heﬂd@itf@h! L@hpbi'ﬁﬁ)nkm[p eritlg hoer etheafsibilarly known
ay

devel o ); a thermal barrijer er 104 qn the
@Eﬂé@f r E’fegm%l CYRdedmigyes melie doy presyse (s aosphisaic pressure

h@%ﬂﬁé eRBIEdE (PP:E?K%% deﬁmgp?lqve glek’ iég tGI{ep' ]}’x‘éfgﬁé@ Biching

positive
tec@m$ oredndej bus are aqrtddlemedaindalt}fa‘tdmde@) warortdne etCh@swttm\re ion

etcﬂg%%%r trQacHS@So t?[gh StP?erferrea&y P otolﬂfx gphytstt]e%rs 1nclude but are

not limited to, exposure to ult1 aV1olet or x-ray light sources, or other known or hereinafter

developed technologies.
In still other embodiments, the substrate comprises a silicon wafer of p-type, 100
orientation, having a resistivity of 5-20 ohm/cm. Its beginning thickness is preferably,

but not necessarily required, any one of 525 +/- 20 microns, 625 -/~ 20 microns, or 625
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passi vation layer(s) 124, such as SiC and/or SiN, and
an overlying cavitation |l ayer on the 15 passivation
wo 200e0§=24 By i ncorporation by reference, co-peCHUSZP04/008854
application Ser. No. 10/146,578, entitled "Heater
Chip Configuration for an Inkjet Printhead and
Printer," filed May 14, 2002 and havi ng conmmon
assi gnee (Lexmark attorney docket 2001- 0699.01),

+1- G gns SHOVEECHts Vi ABREteRt | vEn D Fpgs] - D30 mm,

and\’l‘?sbh@ttﬁ @Epdi ments of thin filmprocessing, the
'ayers %ecorre deposited by any variety of chem cal

vapire iepud ibairen éas(ecvmllylmghgl %lhaitla@% udde padicon grgle layer
D
o i o BB SO, PSR Th SHARA 80 f o

0.5 B sk B esicfoxE) dspehvdiyuess+# 0d|5 UﬁherohmV\/Thrsda&u can bd Bposited or
at nospheric pr essure ingEf%‘ pl asma enhanced (PE), high
gro?ff@ﬁ%‘?ot‘ g fomARPIRgHBIe RIPICHEPHer . Preferred etching 25

t eclipi1duRs el'eﬂl‘éhtblgﬁer oBYke BESnal 9511‘1%% e ab gt a 30%0% tantalum-
variety of wet or  dry etches, reactive ion etches,

alugiwp reozpebitien i bpiere tog hehout9eP c or PO9Pepngsroms thick. In other
emt?Jg?IBQAté ttffeox% %ﬁhi{aﬁ{ ﬁl@ﬁldé{‘é%%éﬁg‘in Bﬁ{% ok gmp]({;k%on 15%&(15& SPanly of

exposur ravi sour
the dblheving n hafivon, HE nt&italedt €4, titadewa) Bp emgSEnhWb hefives-diboride,

ity g of g (o hota . bt TETEN TREvRgeigor
TiNED BiSi )taﬁdqtelﬁcezo ohmcm |Its beginning thickness is
prefera 'y, _but not necessarily reqU| red, any one of

525l hexgndgciordaer os%lsﬂn&mprmr@wéﬁ? eaier Byg ingudgyan anode and a
catftdQ Ui bata 5’% L@;‘%Qﬁﬁgﬂ%ﬁ%%p%%éc%mgbég&p 3f QMO%E%OOO 0+/ : 60%

respective wafer diameters of nuan,
angsngms thack. 1Bthe . cBhodimenhthetcoadurtdr Ligor inchrdek ayxeraluminum or

ng the ubst rat. nc udes 0 ayer
A Bah St FUEEbETfh 1A SHEES: udingp BB OPperd
ex GWKIhall’eferéfﬂﬂeCi@n ERarel, abpfqﬁtheaa Of %hel gredliR Ufhvé’ntmn is shown
rons é[gecl ally 1.82 15 m.craons. This | ayer

enpiallygp QL+ dhe grinthgtdo i %?é@choaﬁlﬁg 19h FivdroAabady i1 and a lid
lé(pr BRBERACGowhNEenldBRY S £IREBA Il SMET tl%nh&gfﬁg é]é.r%nes and

barrier |ayer s about a 50-50% t ant
depedspwen ﬁh&mtm@leievme thab cartiG0® contairdoie pmrgb«tado ﬂhe hibisig has

ot LSt or i
at léalgt ne@% pﬁﬁn%ur 1élt A I?%erl_},p Q. ot hia ﬁ ‘Zlﬁmig gy él}lﬁ SF 1e§ﬂ§’3f§fsu%y of ink
andt bestf'Lmter\leﬁtg ahaf fodnm inddkt, lhantadl otfier, TRaintaidsah WFpropriate

Ti unglst en, haf nIILrllm di bor i q)e, ) ,
backplessure erein dunng use. another embodiment, the internal compartment
includes three chambers for containing three supplies of ink, especially cyan, magenta
and yellow ink. In other embodiments, the compartment may contain black ink, photo-
ink and/or plurals of cyan, magenta or yellow ink. It will be appreciated that fluid
connections (not shown) may exist to connect the compartment(s) to a remote source of

ink.

A portion 191 of a tape automated bond (TAB) circuit 201 adheres to one surface

181 of the housing while another portion 211 adheres to another surface 221. As shown,
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Hf B2, Tantalumnitride, Ta2N, TaAl (N, O, TaA Si,

TaSi C, TaJTaAl | ayered resistor, Ti(N O, W5 (O and
W b@4geds The conductor |ayer overlying portiPCEUST004/008854

the heater |ayer includes an anode and a cathode wth

about a 99.5 - 0.5% al um num copper conposition of

about 5000 10% 15 angstrons thick. In other

enbodi ments, the conductor |ayer includes pure

alum numor _diluted conpositions of alum numw th 2%

the gwppfacey | & Ath Fuvhspstantialy eeapandiculagy do opeanothonglout gn edge
s3fFigure 4, a printhead of the present invention is

shown generally as 101. The printhead 101 has a

houBhen G AR Tirtaik rﬁé)d bds a ﬂdudijatﬂ@ﬁ i/ ogtpiui c(I/Oj_ammnectors 241

aI I r ect,an r
febfiesiel EeaR B kg RERRL o8 DehBFUET Il B oot divis suen
as B)HintR, thamaclihe, epid] pE&BIp@hﬂ:S plb&efp rallrih@adetc. ] Ri@ring use.
housi ng has at |east ane conp %ma]; i.nt er nal
Pluraliipe 05 elecicah spatusipradol rﬁthr S the A% qircn| 201 sipplpgfrically
conBcti il shévd Th1/Bt EdMRLdsE 248 Y6 heond ﬂa@é‘%l 138 @fel meated Rfip 251

or ot her mal ntal ns an appro riate back pressure
andt Weniais nmdmfaqtgﬂ% dechhiquesn eteh srovemthord fmlrtatmg pech connections.

440 onmpar.t rren £ ch
Skl!:l%(% alls%llsnsgloP X é)recba % }}e@ h"’l? elc'gnhk L g%né:lg gfs %ﬁcfﬁiﬁ electrical
condagent X 1 2mdasightyteind gyads agll aielr(shetva;s En;ﬁﬁ‘d&ﬁbbr@ﬁﬁo&ssgm énd the
. coppart nent y .contain ack i ot o- i.nk and/or
nvgignarbrages @ é{ﬁﬂafrﬁéz@e & yenk HlesthbiRocs bgplimengsahere the

nuARP beEdRAE&Trst ftfdutbitiatld bGRAAS b ARG q(1AUne SARMNEY) MRY
exi st to connect the conpartnment(s) to a renote source

of Thenheatea cpipr351ogentedns asfleast Qr@pek At Pratebernposty: €RoRNt 40)
thaﬁﬂﬁl‘aﬂfl éon%%c]c? gl%g’%(r) cfug tg Et gﬁ& é)?il%{ 1 %eg}iaélgc% tt}ge %é]ug%ﬁ'e rDurmg
pllmhﬁaﬂamu%ﬂlre Ale Bdmmmhlp 251 YE106l4 /288042 % the housing with any of

CT/ Us2004/ 008854. the t surfaces 181 21 exi st .
a V?Fﬁﬁ gﬁ%?eé?’le? ?8?‘16%% LRy, g tgﬁ &tarfot ﬁ’é’l""’aﬁ&ﬁ eatgy; chip
con@Afkerwolodbumnk6F hEABr Elementt bn fer RRIS o2 vRI 3P alHoE Xlnﬂ)fhmty in this

i nput/output (1/0Q connectors 241 fabricated thereon
cropded Epwes d9te aF Syak siplee denigl the herercrlerptp pBe qobens. In an

ac‘aﬁa’f Eﬁﬁtﬂ@a{d dr &ﬁ ar AeBand? P?l‘?ea?m Qfehﬁ@fﬁ% Enayfb%)%omcgﬂ € printhead

I er to-printer,
anddmty Imaye u’seousl'—veuﬂal artd lemzorﬁtaleihgnmemts,aiffseus rmd uthbo rA na6ile plate

it.201.to.electricall connect
I gtk AL B iAo B B35 6t Bl the 50T S such
thatofhetﬂtﬁzlb&&ﬂ&r algdhl Wit Sle hazﬂ&sVaAllt@h@wBEfnt%&%klélﬂlﬁe becomes
techni ques are known for facilitating such
adbered f 8 Pargigk layer that overlies the heater chip.

With reference to Figure 5, an external device in the form of an inkjet printer
contains the printhead 101 and is shown generally as 401. The printer 401 includes a
carriage 421 having a plurality of slots 441 for containing one or more printheads. The
carriage 421 is caused to reciprocate (via an output 591 of a controller 571) along a shaft
481 above a print zone 461 by a motive force supplied to a drive belt 501 as is well
known in the art. The reciprocation of the carriage 421 is performed relative to a print
medium, such as a sheet of paper 521, that is advanced in the printer 401 along a paper

path from an input tray 541, through the print zone 461, to an output tray 561.

10
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Skilled artisans shoul d appreciate that while eight

I/ O connectors 241, eight electrical 10 conductors 261
w@anw4esybt bond pads 281 are shown, any nunberP@Er/ES2004/008854

possi bl e and the invention enbraces all variations.

The invention al so enbraces enbodi nents where the

nunber of connectors, conductors and bond pads do not

equal one another. The heater chip 251 contai ns at

| east one ink via 321 (alternatively: elenment 40)

t halp the prigh gorse ﬁbr‘eewasqnézhé’étpéw@ﬁ.lb the Rsc%{?ﬁﬁmfsg Bjrection
oy R ERARIAD 1S IR (ABUSANGco B ibn o8 Anpivh By IR o, Ink
dropofromahdorirghends (Wigre 2 yre@:huad\nabep gegte@fmmdh@ma@ghm at such

. epoxies, etc. well known in.the art. As _shown h
imEORYERE A bSmaiot e Bttt Bty dBa Bralgitry. The
timHg & thb@ik Glofl @n@fsiotisoddshondsOlo Spdteld 6f bikels rbfttli?é ﬁnage being

cromdﬁd figure, dots or small circles dep |ct th

prinfesh QFcr B igh PAterHIe BPGTRHE! In davises Slsidtigally comected to the
conlol1&t (k}ﬁ@.@qt ARG BRE SreQUx 1P US MB AainRf s&ﬁ%ﬁ %rcoi%lpﬁféle NiRanner, a
may be found on the printhead 20 and nay have vari ous
canyesy, 2 veswe! disdathonit, 2patsanal detp genigiant.or offfef-set s or ot her.
A I n [ 1 .
" PP A0 AL BT 30 BBl il v
a slswicpulsetdf@uirrtidteo ngadly dedial sﬁmllazlohgn: ofiiilh Thie viyeaizey Sthin layer

ternativyely the nozzle plate be dhe ed t
of e @ 1np T e dyreriEag Yaner RBBIG rnel a|o°° i i 1k out of
1hebﬁﬁgéﬁﬂgﬁW&@SERQHﬁ§n§dmﬁp external device in the form
an inkjet printer 25 contains the printhead 101
A com e EHehains vaws saeion Theriei (ilemastolso provide input
[ Vi f ts
621 t&%ﬂ%&%ﬁﬂggﬁt 7 n<|5 lrair?a%genzéd%%tmﬁﬁ ri'ﬂ\%l gap%k)ﬂirt L; ﬁﬁélr?ﬁustﬁc'es?
carAs afgecrib2d h@em,attl&eobmomkmlmﬁmmaﬁ emfyiia @iditut puthermal
alon a shaft 481 above a

ontro 5
tec #ﬁ?‘?ﬁﬁ ]%%?mk§“§tﬁ%?%@%yf% e supplied to a drive
bel Thefddegamgl desoMplibn idsresiitet fo fﬁfpoﬂéé of il f’iﬁﬁratlon and description

reci procati on of the carriage is perforned
of the| sgriops aspecss 9 the IBUPDHEW] uﬁlve ée%cﬁpa@,nSaa@h@@t inggnded to be
i BA5E Ak M LS. ARARESE phi P A S0 e W8 o
desm db@ts‘: wepe &howutip qtrovldayheﬁ%t 1H1&t1’d®126ﬂ4HeOﬁt714bilﬂes of the
/US 004/ 008 t.h 421
inv gt S8 B8 PR 3pntice Pl BT e R e PRUREY ShBTE et o

utllﬁe n}nremdmuham baridue etdbedmﬁ@ rand@RRGHOEY MEEFiEAdnASs are suited
the arr %E Hg{ops fromthe printheads

to tgtpm}fﬂéamse&%tewﬁ% BpEECHWNF Apthy MHEORRaE ayithin the

scofdlidP B idHnBon tdsNBIRIMSIUBPhd G ﬁéﬁﬁ@@ Q:%?ﬁ fwl%npfn'teﬂ;%l%{ed in

m croprocessor or other control er 571
accodandsevitinthe dreagthenindidhahey arofairdss pegally amd)e(putpldyteaintiedof
pi xel s of the inmage being

11



10

15

20

25

30

printed. Oten tinmes, such patterns are generated in

devices electrically connected to the controller (via
wEa04/0873put ) that are external to the printer BCDOSHS4/608854

conputer, a scanner, a canera, a visual display unit,

a personal data assistant, or other. To print or emt

a single drop of ink, a heater elenent is uniquely

addressed with 10 a short pulse of current to rapidly

heat a small volume of ink. This vaporizes a thin

C 2 ink on the heater surface; the resulting

vapor bubbl e expels a colum of ink out of the

orifice and towards the print nedium A control pane
1. A8 inlhetpirinthead eompabiegt i on i nterface 601 may al so

provi de. i t 621 to, the controll.er 571 to enabl

bt oA S aER: ropbapu eSSl efieul SevifE p dbubetuSEE"a bnggp and
widlle Siblesh beuhettat ashh@pbaratib f Qid Mgt BeachsIBYtol Shid width
caddition to thermal technol ogy include piezoelectric
dimeagipm i Beprer than Bore?0; The foregoi ng description is

pre [ g - .

o 5 oo MR B Sofox R bR G iRfihy ik B
eledientc pdiph comies veallepartion hmtienatearc tvathhe radgushthatsit igreaten thahmbout

[init. Lhe inventi to the ci form di scl osed. The .
05 saflsbio s PG bl Bt B0 ifTen s Blobtnon 357 Boned Suie
coriviye whl pbrtioh |0U&ﬂiéﬁ§di®pbr@)ﬁleﬂylhﬁ sfd ihmérpi_léiﬁen@,fanﬂ E e ]

invention and its practical, _application to thereby

enabP@#2 ?@ﬂ’aami %%“}n?&inFh horlics therein gn il pipstiog side of
said Bi¥fide DRI diRBTY Aok USat&HRGGHeNt s and with vari ous
nodi fications as are suited to the particular use

contenplated. Al such nodifications and vari ations
a 1k i e 0 he lnventi o s_det erm ned
2 i WO ot 0B 0RE LK RE L Py LG LBk o
saidbdhbidenabenivhbreinh@idlicatd tlendcnt srdénel iftb@yoridd dfabid ik flow
CIm%%%ally and equitably entitled. 11 WO 2004/ 087424
7 US2004/ 008854 WHAT IS CLAIMED: 1. An inkjet
printhead, conprising: a substantially rectangul ar

heater el ement having a periphery with a length and 5
3. vihgtinkigt pendeashof glaim tln athezgin said dwibbleathiamber %Lsﬁied includes a

. nERbFe hathsin agigobblcathuabef hatied
oo R AR oR Bt Shl o R TR Sk nven we |

portion partially surrounding said heater el enent,

id.canve [ l. portjon having an arc with a.radi us
4. The 9 REPIRER o cFRT S BRISTON (& recHmgugr i ROF RIS Gcomer
regidA@vitheshatiatuadotllet0. 5 sai d | ength di mensi on and none
of said

5. The inkjet printhead of claim 1, wherein said length dimension is about 35 microns,

said width dimension is about 13 microns and said radius is about 16 microns.

6. The inkjet printhead of claim 1, wherein said length dimension is about 40 microns,

said width dimension is about 10 microns and said radius is about 16 microns.

12
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10 convex wall portion overlies said periphery of said
heater elenent; and a nozzle plate having a thickness
wowaon/osm2ori fice therein, an ink ejection si dep@f/USHas/a)8854
orifice being directly above said heater elenent. 2.
The inkjet printhead of claim1, further including an
i nk flow channel connected to 15 said bubbl e chanber
wherein said heater elenent extends into a portion of
said ink flow channel. 3. The inkjet printhead of
7. dngilgetprinfiived. sompsisingt bubbl e chanber further includes

a 5116%‘&,?19‘{‘“9510}/"@@19%5%%8@ fluidly connected to said

convex ’The inkjet printhead of
cl aa nmlﬁtanmbihr sictangdland heater tedengnt having bl pepiphdri/ @nﬂhaskength and
fillet

.corper .reqi wth a chanf.er cut. or
Wi igBnsion SRPOLHt GF BPERTRG Y et A psiRgify Sd width
dinttnEBR$d HRatkSthak abdut 3%, Fhid VAR, diméRictBh&hMBbiintially parallel to
di nrension is about 13 mcrons and said radius is abo

said pogitedippisxtest; The inkjet printhead of claimi,

V\,he£ gj&tﬂt&ﬁﬁﬁlg 4&%@ H]kdﬂld%3 %1 f&%dlﬁ?é? ect[il §Q dd: Bé)a?ez element to

onis FORS &
sa1d aﬂh Wiz shig ialbfow chénrei hzrvuxtgsa pr&ﬁarizZin‘é&lcﬁﬂﬂ'élﬁlOﬂaﬁrZ%ﬁned by two

PCT. 2004 0885 nkj et | nt.head, risjn
subgjgn {‘?L’fg' vrgl i% f‘% OlWo Wé’ﬁn uth‘?tn g 8 Qﬁ’a p§{?§§1tn‘gﬁ‘1t5?’éll ?%‘ilgth
dlrﬁeﬁ§1bﬁlﬁﬂﬂhﬂﬁtaﬁlﬁﬂty§feg%h&iﬁﬁﬁlt to@amu&gguadla@lréxamr y with a

length and wdth mensi on such that an aspect ratio

of &hwkblq damber dyidkyireneastaddo sad enkflae ehansel gsaidbpbblsrchamber

t
ha\gﬁ gtglglﬁ]/?ﬁl g]?r)?a%%?{ aﬁea](ﬂy Saﬂblgla| (%dﬁraong|a¥§§| na 4 %gfi g{ved prell
porgqxbbmang b sddivs oftanairgthiat isrgeedidrabancdbanin@b sﬁlHu;Vldihydlmensmn and

nnect ai.d heater el erre sald ink via,
less 9& sfab(iN %ﬁ%‘n fipengion; ag réonﬁr(? @CWP%C"%% HO%‘PnlWR‘SmS said
perfﬁhelwcdeﬁldmeﬁe@]erhm angubstantially parallel ink flow
wal I's t t are substantially parallel to said | ength

10 HPOREIshIBY hawpeaubidars ivdih 3 pratisseherciupaink geaimgide of
said &Wetﬁéﬁignﬁilecﬁyxé%‘% sa1§h@é€&téllé?néﬁt‘anber fluidly

connected to said ink flow channel, said bubble
chanmber having a curved wal | port| on partially

8. $HY ﬁlg{éplgjﬁrﬁﬂeaﬁ%lf glaﬂﬁ é}t \%ﬁerem e aspects T a,{:lo is grea,terdtha\{\rlla f!ﬂolout 2.5.

9. The inkjet printhead of claim 8, wherein said length dimension is about 35 microns,

said width dimension is about 13 microns and said radius is about 16 microns.
10. The inkjet printhead of claim 7, wherein said aspect ratio is about 4.0.

11. The inkjet printhead of claim 10, wherein said length dimension is about 40 microns,

said width dimension is about 10 microns and said radius is about 16 microns.

12. The inkjet printhead of claim 7, wherein said bubble chamber is formed said nozzle

plate.
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portion having a radius of an are that is greater than
about 0.5 said wdth dinension and |ess than said
wO eqogsr4ed mensi on and none of said curved wal | PEDUS10041008854
overlies said 15 periphery of said heater el enent;
and a nozzle plate having a thickness wth an orifice
therein, an ink ejection side of said orifice being
directly above said heater elenent. 8. The inkjet
printhead of claim?7, wherein said aspect ratiqgis_ . k&,
13. gﬁbamé@ettm@ﬁlea@)@ﬁtclazn57 whegein saigrpk e @lamﬁﬁlllﬁg?fé’&é ipfsaid
no5le 3ﬂ£@8 wherein said | ength dlnen5|on i s about 35
m Ccrons said width dinension is about 13 mcrons and
said radius is about 16 mcrons. 10. The i nkj et

1 DAL Rhost 1 ORE S B3R ROB U 8 e s

dlaﬂyﬁt%fﬁﬁdhe%@bﬁbdtengﬁdllzdhmm on i s about 40 m crons,
said wdth dinension is about 10 mi crons and sai d
radius is about 16 mcrons. 12. The inlcjet printhead

15. theqhgemrznhéa@ F Elafty 5akLkrOHRAL 8riGhANRE frdsthind Q5B sindb
nozzle 30 plate. 13 WD 2004/ 087424 PCT/ US2004/ 0088 4

13. The [ nkJ et pr| nt head of claim7, wherein said ink

16.{’1;]06’1\/\1, (:f‘l%eﬁdofclg n?dﬁn'tﬂm?}gélg%%gggﬁ)pgr d e. 14. The

e8d-or &1'al I'nk ej ection
si de of sal d orifice has a 5 dianeter of one of about

and 14 ons. .15. The inkjet printhead of claim
17. #“W@Fﬁwg%i{ EOBPHERE e has a frustum conical shape.

16. anﬂ%via%@éloﬁéh[ﬁlﬁh@@ﬁteﬁtf claim7, further including
a supply of ink. 10 17. An’ i nkj et printhead,

c ondpPluglitygof s*bsiiantkallm sotahguharhepton glements wagh kovingna length and
w481 o RS BIRL Al L AR R0 888 68l SR

saidSchfthd&neSﬂslmh it Q@hteﬁmaﬁ&b@ftt’l 3, amﬂ@mcbnh Baemkidregidisubstantially
glk? nsipn t.o ?sald wi dth dinension is greater than
par Ulengitidingl G551t di nmensi on bei ng substantial 'y

parabhedlity of s@sthntiARGkttAighitnak A8¥t @Rhnels each fluidly connecting a
single heater element of said plurality of heater elements to said ink via, said each ink
flow channel having a primary direction of ink flow defined by two substantially parallel
ink flow walls that are substantially parallel to said length dimension and substantially
perpendicular to said longitudinal extent;

a plurality of bubble chambers each fluidly connected to a single ink flow channel
of said plurality of ink flow channels, said each bubble chamber having a plurality of
walls rising above said heater surface with both a convex wall portion and a rectangular
wall portion that substantially surrounds said heater surface, said convex wall portion
having a radius of an arc that is greater than about 0.5 said width dimension and less than
about 0.5 said length dimension; and

a nozzle plate having a plurality of orifices, each said orifice being above a

portion of a single heater element of said plurality of heater elements.
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a plurality of substantially straight ink flow

channel s each fluidly connecting a single heater
web@aosts2of said plurality of heater el enents POI/BE81004/008854

ink via, said each ink flow channel having a primry

direction of ink flow defined by two substantially

parallel 20 ink flow walls that are substantially

paraIIeI to said Iength di mensi on and substantially

rpendlcula to 53 ngi tudi nal extent: | ural i
R T - R B I S AR

tenhﬁﬂél édd%sﬁﬁ%ﬁﬁﬂb cha‘?ﬁbe‘ﬁa' d plurality of ink flow

channel s, said each bubbl e chanber having a plurality

of walls ri sing above said heater surface with both a

c . a rt i
197 Y B B PRL RGERR shelsBf AT R BPw i bprBR i@ gn o
termimalved ofahid bpbsle clambenavi ng a radi us of an arc that is

greater than about 0.5 said wdth dinmension and | ess

than about 0.5 said | ength di nension; and a nozzle
20.PTRS RikfaNlifEead d@ L14EA 1 bt Wh&Ein Q4iH fré&ﬁl%ulaﬁﬁﬁlm p&idiof has a chamfer

orifice being above a portion of a single heater
mﬂéﬂéﬁ@%@F@£m§%F@“ﬁ4urallty of heater elenments. 30 14 WO

2004/ 087424 PCT/ US2004/ 008854 18. The inkj et

printhead of claim 17, wherein said convex wall

portion resides on a termnal end of said bubble

chanmber. 19. The inkjet printhead of claim17, wherein

said rectangular wall portion resides on a 5 termna

end of said bubble chanber. 20. The inkjet printhead

of claim 19, wherein said rectangular wall portion has

a chanfer cut in a corner region thereof. 15
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