A THERVAL | NKJET PRI NT HEAD W TH SOLVENT RESI STANCE BACKGROUND OF THE

| NVENTI ON [1] This invention relates generally to thermal inkjet
print heawie.20Mmosssparti cul arly, the invention pertains POoTASRHOOMEBS | nkj et
print head with resistance to organic sol vents. [2] A known structure

for interconnecting a thermal inkjet print head and its electrical
conponents to a printing systemcontroller is a tape automated bonded (TAB)
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5,748,209. A TAB circuit may be fabricated using a flexible polyimde

subst r at g ALKGROPRADS B Ti6Rnduct or such as a gold plated copper.
Known fabrication nethods such as the "two | ayered process” or the "three
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TAB ci r chighnit Qolivegkat e the contact pads and traces froma cartridge housing
on which the TAB circuit is affixed. [3] The print head is affixed to
t he TAB ci r cui®li nAdpawadtnetieg foo mteroonrgetiepnthavnalgakist pramdeadhandiitsaces

provide an electrical connection hetween the contact and rint
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alignment with electrical |eads on the printing systemthereby electrically
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essentially a silicon chip/substrate wth thin- filmstructures such as an
array of cutessuidting diling s bepledam thecondwes@ondt ofght TaBsiisnonts isohd thewi t ch t he

power pulses to,the heaters. The prijnt. head al i ncl.ude .ot her
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contact pads, and the traces provide an electrical connection between the contact pads and

the print head electrical components. When the TAB circuit, including the print head, is
affixed to an inkjet cartridge, the print head portion of the TAB circuit is affixed to one
side of the cartridge in fluid communication with an ink supply. That portion of the TAB
having the contact pads is affixed to an adjacent side of the cartridge housing that is
typically disposed perpendicular to the side of the cartridge housing to which the print
head is attached. The contact pads are positioned on the cartridge housing for alignment
with electrical leads on the printing system thereby electrically interconnecting the print
head with a printing system controller to carry out print commands.

[04] A typical thermal inkjet print head is essentially a silicon chip/substrate
with thin- film structures such as an array of resistive heaters and corresponding
transistors that switch the power pulses to the heaters. The print head may also include
other components such as an identification circuit that provides coding information of

print head characteristics and an electrostatic discharge component or electronic logics



for nultiplexing the firing of the heaters. After formng the film
structures and circuits on the chip, an ink barrier layer is formed over

t he t hi n-wpl2m1go8488t ures and etched or is otherw se treaCedscaopt@ate a
plurality of ink flow channels and ink chanbers. Known ink flow channel and
i nk chanmber architectures are disclosed in U S. Patent Nos. 4,794,410 and
4,882,595. In addition, an ink slot is fornmed by cutting a slot through a

m ddl e rtion of. the print. head using kpown cutting techni ques such as
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pressure bubbles in the chanber that forces ink to eject in droplet form
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head. Thekhepglers and nozzles in a single row are offset relative to one
anot her, and each of the colums is vertically or horizontally offset
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due to the crowding fromother el ectrical conponents on a flex circuit.
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printing syst conprise.a ﬁrint Qfad in fLuidﬁponnupication ith an ink
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reservoir. Th rin ead includes a plurality of nozzZles ahd a plurality

of assochbéheerahgdd i@jaeHabtavo CORIMIBIGE rowaddpealiink b teha@fdeditonlEitigpragsoci at ed
wWith a respective one of a plurality of transistor drivers controlling a
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simultaneously fired to minimize cross-talking between fired heaters. Multiplexing may
also reduce the number of signal lines in a circuit and the area required to complete the
circuits, which area becomes a premium due to the crowding from other electrical

components on a flex circuit.

[07] BRIEF DESCRIPTION OF THE INVENTION

[08] Embodiments of an inkjet printing system comprise a print head in fluid
communication with an ink reservoir. The print head includes a plurality of nozzles and a
plurality of associated ink ejection chambers, each of the chambers being associated with

a respective one of a plurality of transistor drivers controlling a corresponding heater. In



[9] In an enbodinment, an inkjet printing systemincludes a print head in
fluid conmuni cation with an ink reservoir and having a plurality of
orifices woaoa/msssespondi ng plurality of associated ej @ecriuseolohamders. The
print head includes a substrate and a barrier |ayer disposed on the
substrate. The barrier |ayer defines in part a plurality of fluid channels
and the plurality of ejection chanbers The barrier Iayer i ncl udes a

material selected.fromep S ot o resi t mat er i,
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fluid conmunication with the ejection chanbers. The orifice plate conprises
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print cartridge and the electrical interconnection is disposed at acute
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descri bed above e rendere ce t'0 specific enbodi nents
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t hese draw ngs depict. only pi cal enbodi ments of the invention and are not
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Ci rcui t. The orifice plate includes the plurality of orifices in fluid communication with the
ejection chambers. The orifice plate comprises a material selected from polyimides and
nickel.
[010] The print head may be affixed to an end of a tape automated bonded
(TAB) flex circuit having an electrical interconnection thereon distal to the print head. In
an embodiment, the TAB flex circuit is mounted on a snout of an inkjet print cartridge

and the electrical interconnection is disposed at acute angle relative to the print head.

[011] BRIEF DESCRIPTION OF THE DRAWINGS

[012] A more particular description of the invention briefly described above will
be rendered by reference to specific embodiments thereof that are illustrated in the
appended drawings. Understanding that these drawings depict only typical embodiments
of the invention and are not therefore to be considered to be limiting of its scope, the
invention will be described and explained with additional specificity and detail through
the use of the accompanying drawings.

[013] FIG. 1 is a schematic perspective view of a tape automated bonding
(TAB) flex circuit.

[014] FIG. 2 is a perspective view of a print cartridge with the TAB flex circuit

mounted thereon showing an electrical interconnection for the TAB flex circuit.



[15] FIG 3 is a perspective view of a print cartridge wwth the TAB fl ex
circuit nounted thereon showing a print head for the TAB flex circuit.

[ 16] FI Gwo 20s1/98488matic circuit |ayout for the print heat/uss@dowsh the
TAB flex circuit. [17] FIG 5 is an elevational partial schematic
view of the print head having an ink slot, ink fluidic channels, ejection
chanbers and a nozzle plate with nozzI es. [18] FIG 6 is a sectional

vi ew of thep t aken alon n Fl G 9] FIG 7 is
! per opect s veldiat PRSI EERORGRE Vi BF SRS catrifee Wulipe TAB gSouit G g | <
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the circuit conponents and ayers for the print head. [21] FIG 9A is

a sectional vildtl oFlCar iebdematic glrcuintagpetdande tpriohhdadrusechwahitlodT ABnt  of t he

I nventi Oﬂéx circuit.

[017] FIG. 5 is an elevational partial schematic view of the print head having an
ink slot, ink fluidic channels, ejection chambers and a nozzle plate with nozzles.

[018] FIG. 6 is a sectional view of the print head taken along line 6-6 in FIG. 5.

[019] FIG. 7 is a perspective partial sectional view of the print head

[020] FIG. 8 is an elevational sectional schematic illustration of the print head
showing the circuit components and layers for the print head.

[021] FIG. 9A is a sectional view of an electrical interconnection for an
embodiment of the invention.

[022] FIG. 9B is a sectional view of an electrical interconnection for another
embodiment of the invention.

[023] FIG. 10 1is a top view of an embodiment of an ejection chamber.

[024] FIG. 11 is a side view of the ejection chamber of FIG. 10.

[025] DETAILED DESCRIPTION OF THE INVENTION

[026] Reference will now be made in detail to the embodiments consistent with
the invention, examples of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numerals are used throughout the drawings and
refer to the same or like parts. While the invention is described below in reference to a
thermal inkjet printer, the invention is not so limited and may be incorporated into other
inkjet printing systems that utilize other technologies, such as piezo-transducers to eject
ink. The term “nozzle” as used herein shall mean the orifices formed in a print head
cover plate through which ink is ejected and/or shall also include such orifices and other
components of the print head such as an ejection chamber from which the ink is ejected.
In addition, the described system and method for an inkjet printing system is not limited
to applications with a print head assembly mounted to a cartridge housing, which may or
may not be a disposable cartridge. The present invention may be used with print heads

permanently mounted in printing systems and an ink supply is provided as necessary for



[22] FIG 9B is a sectional view of an electrical interconnection for

anot her enbodi nent of the invention. [23] FIG 10 is a top view of an
enbodi mrerwoabtizansssfect i on chanber. [24] FIG 11 i ecauspae/owilesv of the
ej ection chanber of FIG 10. [ 25] DETAI LED DESCRI PTI ON OF THE

| NVENTI ON [26] Reference will now be nmade in detail to the

enbodi nents consistent with the invention, exanples of which are

illustrated.in the acconpanyi ng drawi ngs. Wherever possible, the sane
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period of at least three months of use, while maintaining full functionality. Preferably,

the use of an organic solvent-based ink does not cause any dissolving, delaminating,
shrinking, or swelling of the print head materials that materially affects the printing
performance of the system over the specified time periods. Organic solvents that are
contemplated for use with the printing system include ketones, especially methyl-ethyl
ketone, acetone, and cyclohexanone; alcohols, especially ethanol; esters; ethers; polar
aprotic solvents, and combinations thereof.

[028] The thermal inkjet print head may incorporate a tape automated bonding
(TAB) flex circuit. With respect to FIG. 1 there is shown a TAB flex circuit 10 that
includes a print head 11 on an end of the flex circuit 10 and a distal electrical
interconnection 12 for electrical connection with a printing system. The TAB flex circuit
10, including the print head 11 and electrical interconnection 12, is preferably mounted to
an inkjet cartridge 13 as shown in FIGS. 2 and 3. The cartridge 13 includes a snout
portion 14 on which the print head 11 and electrical interconnection 12 are mounted. In
the embodiment shown in FIGS. 2 and 3, the snout 14 may have a first surface 15 on
which the print head 11 is affixed and a second surface 16 on which the electrical
interconnection 12 is affixed wherein electrical interconnection 12 is disposed at acute
angle relative to the print head 11. The TAB flex circuit 10, as explained in more detail
below, is preferably a two-layer system including a film substrate supporting electrical

contact pads 42 for electrical connection to a print controller (not shown), as well as



[27] The present disclosure relates to a thermal inkjet print head conposed
of materials that offer resistance to solvent-based inks. In particular,

t he printwbead/wms+sponent s i ncl ude nmateri al s and surf acePCrastomot@3s hat
provide a print head assenbly that does not significantly dissolve,

del am nate, shrink swell, or otherw se distort when exposed to strong
solvents for nonths or years. In particular, the systemis preferably
capabl e of stori an organi c sol vent -based ink. for a period of | east
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surface 15 on which the print head 11 is affixed and a second surface 16 on
whi ch t heoremeardsrfranakhei pringing spvieocpoimolie? thag isaidtiskewn.wher ei n el ectri cal
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el ectrical contact ‘ac%s‘ 42 for electrical connection to a print controller
(not shoidshtionggn w@mﬁﬁfa%lomrca@@% 49 mayrhg previded prothg Pringhead il tpmeak geding

el ectric i r o t.. pads. 4 i 11.
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| ayout s puoslideécd prehadt the iakgpriof totihiapng apringaglogdetatiohhe print head 11
conprises a sjilicon chip substrate 14 having forned _thereon thin film
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heaters 18. An i1 nk slot Is centered on the print head 11 to supply ink

from a bukckdingkhs duvaretrsesstomd Jiand r¢vestivahtateiddd. Abasemgon®iteralesicps ural ity
of firin anbers .21. via fluidic channels 22. expl ai ned bel ow in nore
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[30] W thdraaf 28,606@e 29 ald Gate degié®7. abyvRyédENhaY betbrinBd ey thepadsy 43 (FI G 1)
are connected to bondi ng pads 48 that are di sposed al ong a perineter of the
print he#@wing thesiliggy Fithéf%bYa‘ﬁetiQi&?tqffch%@tqabﬁp@if ﬂ%ﬁﬂ&ﬂ%gcw{}- B provi ded on
t he print,fead Lng: 1Nt ' lat i Lt ad
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of the print _head 11 is shown in FIG_ 8, and provides a nore detailed
i|lustr a?’flg‘?]ﬁgf‘s Wfé 3 FTGW PITHS EMTRISHARRPRICPOSYPR 881B 1Y SIEMHA! head 11
including the drivers/transistors 19 and resistive heaters 18. The

sem conduct or devices and electronic circuits are fabricated on the silicon
chip substrate 14 using vacuun1deposi%§on t echni ques and phot ol ithography.
The chip substrate 14 is preferably an n-type silicon wafer. A patterned
field oxide |layer 25 conprising silicon dioxide is applied on the chip 14
surface outside the regions to be occupied by the transistors 19 conprising
a drain 28, source 29 and gate region 27. The layer 25 may be forned by
thermally growing the silicon dioxide by wet oxide or chem cal vapor
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vapor deposition oxide |ayer, a phosphosilicate glass |ayer and a
bor ophosphosilicate glass ("BPSG') |ayer, is deposited over all regions of
t he substwet2e11ld8485t h t he exception of source 29 and dr &Ccm/ud2o01ane@ss of t he
transi stors 19. [32] U. S. Patent No. 5, 774,148 discl oses an
i nner-1layer dielectric having a BPSG on top of a CVD oxide; however, BPSG
is knowmn to be prone to thermal shock fatigue. In addition, the processing

tools and fahrication. processes require special attention. In.the print
hoad 13 1ot At anicR Rk PoRP RO At D dpar 8kt BRopRpERO T s ted,
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top of the BPSG S additional oxide layer is nore resistant to thernal
st r essesofawurcsPand draip 2BPSGs opthgitrantistorsskd uct ure is disclosed in a United
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30, aresistive film31, a conductor |ayer 32, a passivation |ayer 33, a
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32 are photo-]j.thographi cal| atterned.together in t maski ng step
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31. In addition, the TiN barrier layer is in direct ¢ontact with the

sour ces 27 ameddenterlayer38, opassivation e B} arcgvitaion protectivedapler Phendip sposi ti on
of the TaA istive film31 relative tqot our ces and dr ai 28 of
Che tranbrei a0y Brsbiiordnd S Tk Sgorfe BT SA " AhRtEi O s
Pat ent Nalm GepbddeBdvir WL TN aglérsTH. OBRSedstivesilt 3 Vereferdbly tompiides atlay@@nt act

with the transistor conponents. In the(gresent invention, the TiN barrier
film 30 ekfaXdsromigdovearl the Jil harrisr layae30rang. the sprductos 32 ipreteablyt he resi stive

film a3l %oznlﬂ—%%s h?ﬂrﬁ%?tAtﬁ‘ﬁg t]}ﬁ}f;twg&ile% o’%ﬁf th@%%g%és?s‘ﬁv%hﬁ@? 'Tglgrﬁﬂlﬁ or 19

conmponen reover, rrier layer serves as a thermal - shock
barri er bayierlaywrddr theatdistiviedilmedli Sidicoadddtér23ie dbpshedavivespuasr t he heat er

for the firing chanber 18. The Ti arrier 30 has a higher electrical sheet
r esi st ant@OPaR Pf%afsewr}qa then PPy [Qoriaphy orgn m?régftﬁg%mﬁ%é?m%ﬂr the
el ectricg }%rHH hefi POVEHlen! the Hf_réeeﬁitl\eﬁiar}iplr 19&'&_}36[ PEAT £Sik§id ffen 81 hig 31. In

addition, the TiN barrier film30 has a hi'gher thernmal conductivity as
conpar edcdandutthe3? WP phateelithdgraphihdhepateemedttbgetir i barsnmem®BRingetepess as a

heat diffusipg | for,.th t d by it the .resjstive film 31
duri ng 11y bareet el Srgii e GiveteE TR TR 4 pit TR RLE RS R e s 51
are di spogels cafiRIEIRRERAHNe Tagaldsktith BERBY] NPaddiSorAHUTINOREH&tI@)er32 ON

top of the TaAl resistive film 31 using wet etching processes which allow
conduct ois iBgireq coetactapig de saercehd’ indndrrine a8 of thereanTigirs %si stive film 30 as
shown in FIG Th SSivat i I r 33.including.a layer of silicpon

it de and st bon eararUE e Sl it el el BB euf ¥ RecdeSh 80 ot < e
conduct odradd 28 D@t thdiBisery 19 atdiferchegien th34ohfigiratanpis¢1sed i U sy@iter®f

tantalum (Ta) is deposited over the passivation |ayer 33 preferably by
sputter Ne 23,9 by which discloses a resistive film in direct contact with the transistor
components. In the present invention, the TiN barrier film 30 extends under all areas of
the TaAl resistive film so the resistive film 31 is not in contact with or is not deposited on

the transistor 19 components. Moreover, the TiN barrier layer 30 serves as a thermal-



[36] As described above, an ink flow network includes an ink slot 20 and
fluidic channels 22 to direct ink froma bulk source to the firing chanbers
21. An i nkoOkarwaoesssl ayer 35 is forned over the NMOS dri PETAISRO10M0#@EBSI St Or S
19 and resistive heaters 18. For use with strong organic solvents typically
used in high-performance industrial inks such as ketones, especially

nmet hyl - et hyl ket one, acetone, and cycl ohexanone; al cohols, especially

et hanol ; .esters; ethers; polar apratic¢. sqlvents, and conbi nations thereof,
eyt Bindier By tspRatths RIS i o AR bisoten o SRR e FastB o v oo o
may be Uﬁﬁﬂ%cﬁﬁmﬁ%igpﬁﬁeQﬁq@Qn§996ﬁé§QH@haQﬂ&%§%@ﬂRQPk@B&@@éﬁhnh%t@ﬂ'8 3000

BX, manufactured by M croChem Corporation. Another exanple of an
epoxy/ nothelresesttya$idal 3dHotosure ghias moptsof Pag Mct8od Pulsawautaistditeedd yomePont . An

ry T ot st T 0o o FenREBRaBy B0 B Fhieh B or 35 e

| am nat egbravetivitys ceffpured télkiR I hp&6; tHaedfoid] g THR®alia39isstves §s 49,
resistive heaters 18, fluidic channels 22, and ink slot 20. A nask with an

i nk f | owhenédifBriogilayear befi the heat@endrated by itemdribreresistye Al 3t duiipgfidh@nbers 21
is provided a h esi I: - I ' t,.l] our ce

t hrough the nggg} ﬁﬁ%@ﬁ%@%r8%%R@#§%§%29ﬁ§%h%§93€§?§&%%§%Sgﬁﬁai%gﬁ%%i type
of mat er byploculdedisfodving ke Al doatdudtay®X oBp of die Exvdmpiitivetfiien 3 levshg of
irradiation used for the SU-8 3000 photg resist may range from about 150 mJ

to about WoEUCHDE PrERESsPRYBICh glowcpBeHcAtiBro @gé@eife(sira){ﬁh?eiuméwfémﬁa%ot 0
resi st nRy;fiahg ?6 Qm@%gh 136G, nﬂleg&sﬁpﬁfgn 1%@ 3@‘}11011}_({1?% Ia@a\ﬂ@topgﬂicon

irradi ation use or t R100 photo resi st y range om about 65 mJ to
about 20fitndk. andfsilevonichrbadti e depositechprefraatly by PEEMD of3 foparfdhé tariddcor

architecture is devel aped in hi gh pressure sh ste Si a sol vent the
emoves. the HORHEREaTE0 e HALETRET hivaEE) RRanGE I o SO 57y
The thi C!ﬁe?ﬁﬁimioﬁﬁ@ye}%p&%ﬁm?ﬁbylzsgﬁ(@%déﬁom.di nensions of the firing

S y

chanbers 21 and flui'dic channe ' vary according to printing denands.
Wth respect 30FI Ssdegribediabovehariakiflow natwetkriaelodesaanrisbslesehaed i ve fl uidic

channel 2 .and firi chanber 21 havjng a three.wall 21A nfj guration
ﬁuld%chca nréﬁlss A to cﬂg:rgpmli( from a%aiklj%gceﬁ% %hézﬁ%rl%qhaﬂl?b:?@? 2 I%?m n a

simlar to osedIn expire
pr ef er r eshraigbiagkBENE fortee oRel0BS NMIOS higive 8 i Sitahd GoRedt e Sesldivameatspaced
about 25 mor less fromthe walls 21A of the firing chanbers 21. [ 38]

FI GS. 10l&nkoruse with ssppaeeagissohentstupedamedin Mehpedpanance dysieial 22 and
firing c Eggﬁ [ € ier .ines the
featuresﬂ% a ﬁ%é?gxgﬁgg%%gﬂ@?%%1lﬁg%?%%&ﬁfg%E%B&f%h?ﬁgg?%éPﬁgichanber 21
The bar r aleshdlgyepecBiydihmrols egas; shav] ghldrepseicactvedtst mdarvaiiratiopt i mal
operatin&»paraneters such as pera%j g frequency and print quality at the
speci fi eteIghg8 BPY R BN Pa Rty hIgthard aks-PEgd BREBIIF RBAK, CHHEBY i f i ce
plate 23pNaeaa Al GKRESS o Bb AR, PEPnD sl SR A0 gayer 85 has a
t hi ckness B of about "35 pm "the orifice 24 has a dianeter C of about 35 to
45 pm pmefignethied b38Vitcooinp &prpolaione sirether ekaspla of emgpdxyovblabdhyeen 65 m

and 75 p r ef er abl en 6 mand. 73 m ,the fluidic channels 22 have
Mengt b DS ESbE b B Vo Hn g ReR PR i, A ageiplla 2l hanber o 21
may be apehcHhtdBiséd pRotdTdif iAKW PRA0OAR1i8EryPilm, manufach3&d biPUeyks t he
different properties of organic solvent-baSed inks conpared to aqueous

i nks, itOhbxKbgem Theunl bamier layed3¥ fsdammmatet|ayenitha egtietdee swifase shdudidgbe used
for sol vgnt-hased innks. t.hap is ed .for . aqu inks. . l.n.particular,

ol vent  BRLEBRERIDIS IS Rl e B BTRERAR b st BRSO e case

t he bubbireinkifiey @@ oMehobing, thaflhidicgSantes S by fidSe chyntees 2s8Gréiadd i s used
for aqueous inks. In particular, the ratio of the resistor length to the

orifice ¥dhepbetoresist iregpeset hamn ulayiols dight sourcgdhioyel thedrask. ke 1vat i o of
! ane S ; . 7 and 2. 1.
resistor 4 1%8159091[11%9 3%5;} Jc!cg@gﬂgjp@%é e fnatewﬁ?&s%a?&l e ggﬁéﬁ‘%@e&s an

[ 40] The previous escri ot ol'i t hography steps a fo substrate
14 ar e uBacxthmpfeorhalavel of @ruditgion ms¢édifor tlenfIo8a1090 photoae dstirady laayefromi t h

pr edet er mi ned_di nensj on f the ink slot 20, and thus _exposi he
subst r at @3011&?50% t%s#wgéa@ aﬂeggeilweéﬁ%gad%?n 378 fPribe S SWOR PO o of any

films before the sand-blasting step for formng

8



the ink slot 20. The substrate 14 is then sand-blasted one side at a tine
to formthe ink slot 20 using an X-Y scanni ng sand-bl asti ng machi ne. This
step i s dwDfReriemsssshan t he techni que disclosed in U S. Pararstomo4013s

6, 648, 732, which discloses a procedure that includes a plurality of thin
filmlayers forned on a chip substrate and the ink slot is fornmed through
the plurality of thin filmlayers in the ink slot area to prevent chi ppi ng

during the grit-blastin r dyre. di.n nts t he present
ent] oftsisPi e Mo th b S5 B € S Bvo et Ty LN Rl RGT ule b o e o
renoved {hé@ﬁlbb%héﬁo%lét%wﬁge froh abbe: dsks & e%u?@(;o 99, Arer GhldptisHbst rate
14 is directly exposed to 't he sandbl asti ng. [41] The ink sl ot 20 may

be f or methe beirreg layet %am ﬂ@dlcgaa{q:idtebumts|d|qgelppqgiclg§§1_1gW1teequre wheh stegsi sti ve
heat er s 18 andltr ﬁ% t9 are ne ethgddas ge cglbed above, the
i nk sl ot 20 i &”¥GF eafe{ﬁ?rV%S ﬁ“{l‘ﬁ’?oé% ' LB forkng 1gaSke PhgTe™

phot osensi ti vE3ui The fhidkib@rof MROMRMESIS layes33 &l Miafeadoniohat Arigpdes of the
wafer or chip substrate 17. This process is different than a technique

di scl oseghanpery, 2§, andA{iadie chgnel, 225ma 0 vy s @ Hingte pripdissdemandshWithue t hat
t her t fe resent tive traidi a 1
I ncor por gt s, TR 6 %8 é@%é gl | RYEY DI ]@\54&& % bﬁg&’% hg 23_and

arrangene cussed erence to nd 7. A
pol yi m dﬁlamnezQEhmlﬁg etl%e twamzmg c@nﬁgmraayn mfnﬂmoﬂazdhetsdl%s(eamex}meﬂer red to
as "orifices" or_"nozzle orifices" and_as descrj bed above,. is

mechani cHty- &’atgfﬁaNeh‘éﬁ%élq ylnwﬁféafe@ smppdiment thegdepsef the yesistiys heatersg o
ther mal FSJ E%eﬁtaﬁ tZ-grLﬁT%Pfefséaﬁ Qfe HR @pg%kﬁlee &hiRyeR@treated to
y a un

physi cal or enlc y suc snoot eactive surfaces,
t her eby enhanii3gy EﬁykﬂGahdd¢mmamnwamdﬂmhemmnama@ﬁnmmdgch@h@hﬁ%ahd

treat ments uch as. caustic. or a ni.a et e caII nmodj fyi ng
e sur e FUReT 2hy g i RER Rt 1ikans defes B Fabdts Y obeqh
ener gy sgefidCRomtBalRt20R0 FRat thd dManbeF 5 BCEhMbdrRelth g 38RBMEYsiGs0ms or
nol ecul es. Both chemi cal etch and high energy surface treatnents are known

t o al t ershonkd bxhsefrictedto gnable hletirpﬁmtaéing patameterpfuchae opepfiagfiequency [ 43]
For use wif ani ¢ | vent
above- descﬂngﬁauﬁggﬁfég %§%$ g di@ge% mfgg%gﬁk %ﬁ%dEdeF@P%Plgt§%%erla

may be usefice ;Eé(t@IIB|ha§ a ﬂﬁcl{iﬁksﬂ\@fd@odt B@tuniﬂ‘&lj{e & vased 1afce 35 Bhda thikkaesst he
nanmes of Kaptonﬁ% éKaptrex and Upilex (r). Surface treatnments other than
w&

the oxygBref 9b<a§ he erfage HeRasigadiggetgr @if abgyis By iteri+e &t prederablyciSuge
chrom U”hz’"ggl b Eé?gt(gdﬂﬁ%’&tleﬁ th® &%%Lée% {61 andV75 SR BN beBPle o8l at ed

ni ckel - bas ate may be use
pum and 73 um; the ﬂuldlC channels 22 have len gth E of about 30 um and a width F of

about 50 pm; and the chambers 21 may be about 50 um x 50 pm to about 80 um x 80 pm.

[039] Due to the different properties of organic solvent-based inks compared to
aqueous inks, it has been found that a different fluid architecture should be used for
solvent-based inks than is used for aqueous inks. In particular, solvent based inks produce
smaller bubbles than aqueous inks. To increase the bubble size and velocity, a larger
resistor 18 may be used than is used for aqueous inks. In particular, the ratio of the
resistor length to the orifice diameter is larger than that used for aqueous inks. The ratio
of resistor length D to orifice diameter C is preferably between 1.7 and 2.1.

[040] The previously described photolithography steps applied to substrate 14
are used to form an opening in the temporary photoresist layer with predetermined
dimensions of the ink slot 20, and thus exposing the substrate 14. The exposed areas

intended for the ink slot 20 are rid of any films before the sand-blasting step for forming



[44] Each of the nozzles 24 is aligned wth a respective resistive heater
18 and firing chanber 21. The bonding of the nozzle plate 23 to the ink
barrier 1aQepr113®B8486 formthe firing chanbers 21 is diffecens2alamwishe print
heads disclosed in U S. Patent Nos. 5,907, 333; 6,045, 214; and, 6,371, 600
that integrate the fluidic channels and firing chanbers as part of the
nozzle plate. In addition, the conductors of the resistive heaters are not
integrated with nozzl e te as disclosed in U S.. Patent No. 5,291, 226.
) O rme e g 2 B D Bl st HasEr g e 3 Biimcdp TP RARIRS | o de
filmthafol %) RIACESKEH séadhnthoS8hd-Blasfi@Shh&IndYhRASS RYiffdiendthd by a
mask- gui ded | aser cutting stations to cut/drill the nozzle orifices 24

t hr ough tehlenifud discldied in bl.$. Rafent Nond048.7 harwhieledisddsdsyp pregediveghathr ough an

adhesi on. not er th. O her surface treatnments l.so. be lied to the
ozt e piSLSETh BlurhE) Or st B 5l S EPIR G A RSaR Y REvd G
nozzl e pfoames thirxoexhpte phesith bomih At 18kls inlthe MRRRY afea té pRvERZAIpPInY at e
materials may be treated en the material is in the roll formor after the

i ndi vi duddringdhe Bdt-plagingspragesurco rageardirpiesehodimprts of the prsenigavetioneen
treat menk, ARG ASRSIRLYNAker 1€ APEALE AL Y Grd Rlles AbLithe BRAT 1 S
preferably mnim~zed to avolid any degradati on of naterial properties.

[46] W tintendspéatthd mkatot @0jedherelip sobstiatee] i elsedtty éxposdid toahe sande array of
resistive heaters 18 on the print head 11 and nozzles 24 on the nozzle

pl ate ZSb?ﬁHBudes two rows/colums that span a distance of about 1/2" on
the print heagyli. Tﬂ@ﬁ%flﬁé@,@ &@,ﬁe%nﬁédlﬁ{i‘ﬁ 1 hossiabd Ea{h%-ﬂ?éétiﬂg head, 11, the
nozzl es 24 nmay be arranged in either colums or rows. For p Pposes of
descri bi Afeatheambistiienteaterof8 artdetranmisems 1D arednonédandefteredns descabéd G 5, the

nozzles 24 are arranged i.n t col.ums,. 51 and 5 ach.col umm af. the
nozsl o5 DVErBF THeoes [t RS TEh PG BRGVT B & VEREPRLPBRYGEE t o
hundred @it Mnf5 9D 1dREdstliMahifatedh Bith sldes bNhR e R 2RI pRsub Qa7 Sthiand 52,
consecutive nozzles 24 are horizontally offset relative to one another. In

addi t i onproggss iediffesanthed abgchnigpe dassioser in Bids Paent Noved, Hoz2¥3exhiglt i n col umm
o1 are v 1r<'§1i é:e%‘laltgch(r)l]; f S%ltlatrir?cloatoirvtgsg udl DhS logr%sigt;lllaier} the other colum 52. In
a one halfoPiREar " "Eh "4t & APt 2GRS pr|n¥ head 11, each of the

col ums i ncl upag] sTkd NoAzeUslate 84 )and @A @h@ent BEnd0RE R $s difcweaelinof the
colums may be vertically spaced apart from one another a distance dl of

1/ 120" . TrhaenfsA9 F¥3S 24 6ianddo| Hraehamidgrnozgleiate 3P hyviag g afrayolgiazelendd d2, or
1/ 240" r t] o} 224 «d e SOG0 0 hi eve a
verticaI&%%fgﬁgﬁég%g;gékgib%%p?gz g“%%%ﬁ% e%ﬂk%gﬂﬁgémég%gfate i nk drops
havi ng voekchmiatlp apd chindealosmmded er thainkobardel lage 3t winignt teeknthd bsndik@r
exanpl e sel ected vol upes may generate ink dots on prjnt mediumthat are
about 108°R-. T vt speLine 1S ppioi la%la@fre%t?g (a1 wigpbutnd@shimis about 130 m
bei ng 2 1a6eLudl ARIE LNt AulRedh MURILY RNARINGST Y BREREafl OPS. W Eh

t hese sel ected vol unes, 1 n one enbodi ment, the rmaxi'mum frequency at which
any one clezrta baadinayChdnriealiteatuimmtr (s@cIPaskdarsticadrtanouighia bicyhat b r equenci es
are possible. ..[.47] The. assenbly of the nozzl |late 23 antq,.the ink
o 1 or HRpRFalgnodrg e T T3 adpet 0l o8 frbhite BT g e ocess

di scl os eéhek%r $drface RB4tBRhtsMOMbArdRS sdiBoce With Righ bh&ty 8{o8R ortoi@edi®xzl € pl ate
23 and the barrier layer 35 are optically aligned and tacked together using
a t her noBebrobemeesi etah prblbigh energy apipiapi tregtpendsang kaown die altas|ths/elegdcal

t enper at ur al_various ints.of the nozzle plate 23. This may be
perforneﬂxgﬁe§%y$%%P@Prd%ﬁh%%gﬁgeTor each nozzl e plate 23. Then nozzl es

pl ates 23 ar e[(agfi Rorsusbwett @@nk or@nich@IveRtseO iPseibsd aboRraa essSaboRe Whi Ch
constant pressure at elevated tenperatures is applied to all areas of the
nozzl e plescabedarder layesr wdutyephPigna eiched potpingidy patcsias mawpe Beedoer f or med on
mul tiple : ' [,0gl I 2 i ng been
secur ed Fgﬂﬁﬁé§%£#$%§§d a?%@agggh$%éﬁ%%%?Bgd%pﬁ%@ﬂﬁéégB%%ﬁﬁgaé% j%%ted to
heat at #rehppeitat®r Sarfacngiangerfts oticathan the2BG g€h plasidbtckothad maglbeuisefonour s t o
cure the barrier layer 35. [ 48] Adhesion pronmpoters nmay al so be used
to improve the bondi ng between the nozzle plate 23 and the barrier |ayer
35, and the substrate 14 and the barrier |ayer 35. The use of adhesion
pronoters (al so known as coupling agents) is a nethod for inproving
interfacial adhesion. However it can E@ challenging to find an adhesion
pronoter that is effective in a particular application. The surface

chem stries of key barrier layer/orifice plate interfaces are considered in
sel ecting a suitabl e adhesi on pronoter. The adhesi on pronoter may be
selected from et hacrylic silane, chrom um nethacryl ate conpl ex,
zircoal um nate, am no silane, nercapto silane, cyano silane, isocyanato

v b e v -,



[49] Fabrication of the TAB 10 is now descri bed. The TAB 10 may be
fabricated using known processes to forma two or three-layered flex
circuit. WwWbheotihmessl ayered flex circuit includes a polypairds2éiolomiBayer 37,
shown in FIG 9B, lamnated to a copper |ayer 38 by an adhesive | ayer 39.
The polyimde layer 37 is perforated or punched to formthe sprocket holes
40 and contact pad holes 41. A photolithography procedure is then applied

to the copper. layer. 38 to forma TAB conductor circuit jncluding.the
Lot net BB ige BIGT ingfiak SplaTile o ba B HEaLpr S tiebn Al R 1t i ng
system §8dbhfed figl&dDaded GIfeipMI& mheBdssedt3 that establish an electrica

[
connection to the print head 11 circuitry. A solvent-resistant
epoxy/ novol acl04abl Gaaki aféhonozzies Ry lis mhegnd ovithl aespdctiyeresgtivarbgatdyd 8swdeen

printed gn the co rlayers 38.10 provi lecirical insulation.and to

rotect Poananany e ThePane G bEpRARY bR Gt LikBar TREER TR ROGRRC 71 m
such as @AAirfniolcnmBYrs D€ i41giE@renOthah G Slent BbLBtdidctakd iMB\Y. ®aie@nNand chemi cal
protection as well as tq@grovide a nmeans for attaching the TAB circuit to

t he snoud.P07TFRE:OOsEd: eishpet/ | 08 st diiegrae thoflyidia dhennedyend M| de of the

TAB 10 ang Sl a‘%‘i)taf‘t%ﬁﬂ?eﬁg)‘r%&% p?étmgt F&%idﬂ%d&?%ﬁér%%&t@]ﬁ%ﬁf lﬁégeﬁé}\gh%&fsom ati ng

pr ocedur es. -layere own in atie
| ayer of are mooimagnted witkplosndzetd plste agdkclovad ih@tRnPaere Ns G81226chem cal
vapor deposition or electraoplating on the polyimde |ayer 37. A copper

layer is thenl®@PbcThoprzatedttaem3mpny Rafpbisatid e Al ef it pelyinide E¥Bd to form
a conduc - Cil Il ; T, iom i ] er a

ot of 1t EaLis Siceteh ipH sorfl EasRBtly Balne MMl | FaliERISS ERELAIES, 21 the
cont act #iatias td tyt/dibtht hezzale ndbeesf2drthioeh itherfdm. | Bwdsll 48 filithethen treated

i nsul ating/ protective |ayer. 44 and gold plating is applied as described
above  oPEBIPIETEOPEEAhIESE Prposah DB stk Rl Par AR 10 15 t hat
it does fRiicHsSthaMoRHE Rk BaleANC A fteP IHRIBMAY BREhMEIIANRE SindvEd VRIS t O
bei ng di ssol ved by organi c sol vents. [511 In reference to FIGS. 1 the
TAB f | expleies etgi puntlged tnerh tekerslle le gendrdathe qontla ptatpaaisriald nzaydei trmated | eads 43.
In addition the conduct cireuit alsq,include eripheral co r-pl ated
pus- bar 55! PERHETERT e T Gl ou Ryt PEBAGT rPEl: PRE B BRBRE 20 42" o
t he bus- HawsvedSthe Aimeditridtl ®atvadh aeeinient MRl ME iafenideRek thd noizhkeﬂliat@rterthd eads 43
are routed fromthe bus-bars 45 to the bondi ng pads 48 on the print head
11. | n aPrirffisediisseferabbhainaged o peoid ayeaesyadation oppragrigl piogerti€y t here is
sufficient spggikng T Q. S | pher al
bus- bars 45, gg%rs“@@ﬁ%Q%fV§%akﬁgx@H£$ﬂé?F% ??%gﬁﬁgﬁﬁgﬁ’¢kgnﬁfé§ circuits.
Thi s congsictiod hdagyro g on shedirfrit @eent1 drdatozileo34 oh ayouizsletphat 28 wbudesr at e
bridgi ng techniques as a result of crowded conduct uts as disclosed

|
in U S P4IORS/ogenns 5@4@39@531,“%?@8 1beyt2" g dhe @}Wﬁ%ﬁ%gﬁ%epenﬁmgﬁm An
encapsul gat,REMHAEtHE Prih CndAi Al EGE nbPBed®E Ay b@aﬂénr%h% RISk Re TAB

flex circuit 10 to the print head. An encapsul ant y also be used to
pr ot ect wivherFoapegesasfof dheeribAg ani enthadiméntex thei ineantion 10d ilteferemedpsul ant

shoul d w t gnd exposure to organic solvents w_thaut swelli or | oss of
adnes: onf 1) 3o MeeGABE 2N B g Sn bl ME SEBEIS it ol S SISl Gner al ¢ he
encapsul gayziiBugkdlddesisk PR @b2RAEY0DreIaPa GbRIIBROK ¥y PRERE ARG HYR Ssyst em
desi gned for robust chem cal resistance and adhesi on to engi neéring

pl ast i cspaanechs( P4&dpi " x Hngadh horgle hwnr dhawd fUureonsgcuidBOBR2IPg 24 9rea pref erred

encapsul ant ince. it hibits insignificant swellin e xposed to
or gani ¢ SOPGBRI OIS sl s B BamERAR S M5 BB e Gumi ng

A316- 48 36, tkdMllozzles Ot i BOIGME!Pa Nir€ ddrEicBHyliPBEreldiye b 56708 4S8 the other
column 52. In a one half linear inch area centered on the print head 11, each of the
columns includes sixty four (64) nozzles. The nozzles in each of the columns may be
vertically spaced apart from one another a distance d1 of 1/120". The nozzles 24 in

column 51 are vertically offset a distance d2, or 1/240" relative to nozzles 24 in the

11



[53] The TAB flex circuit 10 may be attached to the snout portion 14 with a
hot-nmelt bonding film such as one manufactured by 3M Corporation (3M

bondi ng fWOrm#408485 | n one enbodi nent, the bondi ng fil mpC3/uss@d/os@3adher e
the polyimde and nmetal on the TAB flex circuit 10 to the PPS material of

t he snout portion 14. The bonding filmmay be a single | ayer of ethylene
acrylic acid copolynmer (EAA), and nmay al so serve to provide electrical and

chemi cal protecgtion, A conbination of direc eat. aki.ng and adhesi ve may
150 bo. HOBG SavmE BachUFRG CrRE LSSt B 14 e ThRBUR AR B
[ 54] Theodelaad inft shhhv B oREn&t th dehgak otnd &\%_rlﬁﬁb? hdjslas: pomed B8s 186y Usi ng

an adhesive. The adhesive should be able to wi thstand exposure to organic
sol vent sexaamde bdlécted yrdupeemiy geieyatd xkoddthena eristapsdibanthapae @boutl L06may be

shap-cure oxYy- ed adhesi ve syste esigned f rohbust chem cal

" oab st antm B AR AR A PERLYS TSI SRR AT R o LR SORRCT | s
Ener son iafadfer Rethkr BOGR overla sdtwealgacafh@shy ewithithae salsttt@bblamadhesi ves
i nclude Loctite 190794, Loctite 190665, and Master Bond 10HT. [ 55]

Whi | e t hengpyrehiasimeny, Gigeriemieqsenayé whicksavyrone pogsle Lo maydie ivadwHt shown
and descehhed herelifpidnb; '(#]de be QJ{QYi)iog’#fﬁlet hat such enbodi nents are provided
?' exanpl e §nF1y4 an ot ot it i

by way o 0 ation. Nunerous variations, changes
and substi t utj0dfis Thd dsse@ablyroftiee idrakeplak 2B loat tha itkherdertlaydr B outimilapar ti ng
fromthe teaching of the present inventjion. Accordingl it is intended

I \ It
that t hel™ SOUEAEIPERS o2 @R hadEg Riptant AistREdrinly-S slfﬁt?nt%f%arfﬂ%%%ﬁde I8f the
appended, ﬁlrs@'sﬂgﬁ; the Y$H)le ﬁl%e%nm baprier layer 35 are optically aligned and tacked

together using a thermo-compression process by applying pressure under elevated
temperatures at various points of the nozzle plate 23. This may be performed on an
individual basis for each nozzle plate 23. Then nozzles plates 23 are again subjected to a
thermo-compression process in which constant pressure at elevated temperatures is
applied to all areas of the nozzle plate 23 for a predetermined time. This process may be
performed on multiple nozzle plates 23 in a single step. The nozzle plate 23 having been
secured to the barrier layer 35, the entire print head 11 is subjected to heat at
temperatures ranging from about 200 °C to 250 °C for about 2 hours to cure the barrier
layer 35.

[048] Adhesion promoters may also be used to improve the bonding between the
nozzle plate 23 and the barrier layer 35, and the substrate 14 and the barrier layer 35. The
use of adhesion promoters (also known as coupling agents) is a method for improving
interfacial adhesion. However it can be challenging to find an adhesion promoter that is
effective in a particular application. The surface chemistries of key barrier layer/orifice
plate interfaces are considered in selecting a suitable adhesion promoter. The adhesion
promoter may be selected from methacrylic silane, chromium methacrylate complex,
zircoaluminate, amino silane, mercapto silane, cyano silane, isocyanato silane, tetraalkyl
titanate, tetraalkoxy titanate, chlorobenzyl silane, chlorinated polyolefin,
dihydroimidazole silane, succinic anhydride silane, vinyl silane, ureido silane, and epoxy

silane.
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1. An inkjet printing system conprising: a print head in fluid
communi cation with an ink reservoir and having a plurality of orifices and
a correspyodongopisaral ity of associ ated ej ecti on chanbePsT/useompnisEBhg: a
substrat e; a barrier |ayer disposed on the substrate, the
barrier layer defining in part a plurality of fluid channels and the
plurality of ejection chanbers, where the barrier |layer conprises a

mat eri al sel ect rom epoxy- based photo resi st terjals and nethyl
npthacrylate-@%@gdéﬂﬁﬁ?%]}%é*gﬁaﬁﬁngHEW%éa; ?PQ'q%c%ﬂ§§18nl orifice plate
di sposedg@yMedted REnSHRS K AloBesst V8 1OFmh hinG € oPltREL1ab A6l vk REcdineTiR) wFRl i ty of
orifices in fluid comunication with the ejection chanbers, wherein the

orifice lyaréfleprpeiiswsludenmpeyiraide Sidhdaeed? fshownpo FiG ARl deanmattdnd ekel |
wherein the syst i s capabl e; of i ng,an.organi L .sol vent -.based ink for a
Dot od oforzer PR t u RBRRKE TG-S oft Ehud e AET 713 el o

shri nki ngancBéd Vel itdspddekif hdlés 4Tead doater pa olehufii. ng ghoelpRidramhyof at

| east six nmonths does not materially effect the printing performnce of the
syst em procedure is then appplied fkihe coprer hyiehdS &ykormarm TohB eprguefor cifiéit ei n t he

organi ¢ 50} ¥ mé Sortflt $EI L, W MelfiisiPhaRAtica 26 HAQHREn (S0 Prifigd Ohexanone.

system, to the traces 47 and inner leads 43 that establish an electrical connection to the
print head 11 circuitry. A solvent-resistant epoxy/novolac, polyimide or methyl
methacrylate layer 44 may be screen printed on the copper layers 38 to provide electrical
insulation and to protect from chemical attack. Alternatively, a die-cut thermoplastic
film such as EAA film may be used to provide electrical insulation and chemical
protection as well as to provide a means for attaching the TAB circuit to the snout. The
exposed copper areas on the polyimide layer 37 side of the TAB 10 are subjected to gold
plating using known plating or electroplating procedures.

[050] For a two-layered TAB 10, shown in FIG. 9A, a tie layer of chromium is
deposited using known techniques such as chemical vapor deposition or electroplating on
the polyimide layer 37. A copper layer is then electroplated on the chromium and then
pattern etched to form a conductor circuit 38. The polyimide layer 37 is then etched after
a photolithography mask technique is used to establish the arrangement of the contact
holes 41, and the window for the inner leads 43. The insulating/protective layer 44 and
gold plating is applied as described above to complete the process. An advantage of the
two-layer TAB 10 is that it does not use an adhesive layer, since adhesive layers are
subject to being dissolved by organic solvents.

[051] In reference to FIGS. 1 the TAB flex circuit 10 includes electrical contact
pads 42 and inner leads 43. In addition the conductor circuit also includes peripheral
copper-plated bus-bars 45, and electrodes (not shown) routed from the contact pads 42 to
the bus-bars 45. At an area adjacent the print head 11, the inner leads 43 are routed from
the bus-bars 45 to the bonding pads 48 on the print head 11. In an embodiment, the TAB
10 is seventy millimeters wide so there is sufficient spacing on the TAB 10 to route the

electrodes to peripheral bus-bars 45, as is typically done in the fabrication of TAB flex
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3. The inkjet printing systemof claim1l wherein the orifice plate surface
Is treated with a nethod selected from02 plasma treatnent, chrom um atom
bonbar dnew,20amds4saust i ¢ et chi ng. 4. The i nkj etrCpriseationg1syst em of
claiml1 the barrier |ayer conprises SU 8 epoxy. 5. The i nkj et
printing systemof claiml the barrier |layer conprises Per MX epoxy.

6. The inkjet printing systemof claim1l1l the barrier |ayer conprises Odyl
acrylic photo resist material. . 7. The inkjet printing system
of Ul ai rEH Gy T RO RS &Y s TR P GO S HRA et EB Ll BEEEEN | he
barrier {.ayffudnd atrbRurictdwRdRbAIR or layouts as diflosEi®h UTNKiPalenPRbLAL i NG system
of claim?7 wherein the adhesion pronoter conprises a material selected from

met hacr y#P¢4.850:eR89, WAt ord, dmtie0Racryl ate conpl ex, zircoal uminate, anino
itanate, 1 ot haal oty Al e FORun bASH AR daRe By R
pol yol ef TAB filixhyiduRi10it6 8Zqirirt BéddaNen esddfailatt enayiodid ed & pratet othemny|
silane, ureido silane and epoxy sil ane.
areas of the TAB circuit flex circuit 10. The encapsulant should withstand exposure to
organic solvents without swelling or loss of adhesion to silicon carbide, gold, copper, and
polyimide. In general, the encapsulant material is preferably a snap-cure epoxy-based
adhesive system designed for robust chemical resistance and adhesion to engineering
plastics and silicon thin films. Emerson & Cuming LA3032-78 is a preferred
encapsulant, since it exhibits insignificant swelling when exposed to organic solvent inks
and has good adhesion to polyimide. Emerson & Cuming A316-48 or GMT Electronic
Chemicals B-1026E may also be used.

[053] The TAB flex circuit 10 may be attached to the snout portion 14 with a
hot-melt bonding film, such as one manufactured by 3M Corporation (3M bonding film
#406). In one embodiment, the bonding film is used to adhere the polyimide and metal
on the TAB flex circuit 10 to the PPS material of the snout portion 14. The bonding film
may be a single layer of ethylene acrylic acid copolymer (EAA), and may also serve to
provide electrical and chemical protection. A combination of direct heat staking and
adhesive may also be used to attach the TAB flex circuit to the snout portion 14.

[054] The print head 11 may be attached to the cartridge housing 13A using an
adhesive. The adhesive should be able to withstand exposure to organic solvents, and like
the previously-described encapsulant material, may be snap-cure epoxy-based adhesive
systems designed for robust chemical resistance and adhesion to engineering plastics and
silicon thin films. Emerson & Cuming E-3032 is a suitable adhesive. Other suitable
adhesives include Loctite 190794, Loctite 190665, and Master Bond 10HT.

[055] While the preferred embodiments of the present invention have been
shown and described herein, it will be obvious that such embodiments are provided by
way of example only and not of limitation. Numerous variations, changes and

substitutions will occur to those skilled in the art without departing from the teaching of
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9. The inkjet printing systemof claim1 further conprising an adhesion
pronot er di sposed between the barrier layer and the substrate. 10.
The i nkj evopoiwios4sg system of claim 1l wherein the print Pogas2e1s/omaeht ed to
a portion of a cartridge using an epoxy-based adhesi ve. 11. The
inkjet printing systemof claim 10 wherein the epoxy-based adhesive is
Emerson & Cum ng E3032. 12. The inkjet printing systemof claim1l

wherein the print head is disposed on rtridge, further conprising a
Lape. aut CREFSEMOBICRG. ACERIEedh i TrLlst St Dt OB BF chargaed withtn 0 © 1o
The i nkj gt @l kptit Ag *¥pd 8Mmehpsdndbdtikgniherein the tape automated bondi ng
flex circuit conprises a polylimde based material . 14. The i nkj et
printing systemof claim12 wherein the tab automated bonding flex circuit
is heat staked to the cartridge using a thernoplastic hot nelt adhesive.

15. The inkjet printing systemof claim 14 wherein the adhesive is selected
from EAA and PPS fil ns.
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16. The inkjet printing systemof claim12 wherein at |east a portion of
the tape automated bonding flex circuit is encapsulated with an electronic
gr ade epow9 2enompsal ant . 17. A method of prPreparseeg/0a01ps i nt
head system conprising a print head in fluid communication with an ink
reservoir and having a plurality of orifices and a corresponding plurality
of associ ated ejection chanbers, conprising: providing a substrate;

o oBosi . PIPLOrRIl (R er 21 on Lhe substate, uher i (e pholof esi
e s st MG AL AR oL 10 8, 1N ) 1t souce
a print head in fluid communication with an ink reservoir and having a plurality of
orifices and a corresponding plurality of associated ejection chambers, comprising:

a substrate;

a barrier layer disposed on the substrate, the barrier layer defining in part a
plurality of fluid channels and the plurality of ejection chambers, where the barrier layer
comprises a material selected from epoxy-based photo resist materials and methyl
methacrylate-based photo resist materials; and

an orifice plate disposed over the substrate, the orifice plate including the
plurality of orifices in fluid communication with the ejection chambers, wherein the
orifice plate comprises a material selected from polyimides and nickel,

wherein the system is capable of storing an organic solvent-based ink for a
period of at least six months, wherein any dissolving, delaminating, shrinking, or
swelling of print head materials during the period of at least six months does not

materially effect the printing performance of the system.
2. The inkjet printing system of claim 1 wherein the organic solvent is

selected from MEK, ethanol, acetone, and cyclohexanone.

3. The inkjet printing system of claim 1 wherein the orifice plate surface is
treated with a method selected from O, plasma treatment, chromium atom bombardment,

and caustic etching.

4. The inkjet printing system of claim 1 the barrier layer comprises SU-8

epoxy.

5. The inkjet printing system of claim 1 the barrier layer comprises PerMX

epoxy.

6. The inkjet printing system of claim 1 the barrier layer comprises Ordyl

acrylic photo resist material.

16



mat eri al ; exposing the photoresist material to the UV |ight
source to polynerize the photoresist material to forma barrier |ayer on

t he substwet2eil/mbssbarrier |ayer defining in part a pl uralriusgolof4diBai d
channels and the plurality of ejection chanbers; and attachi ng
an orifice plate over the substrate, the orifice plate including the
plurality of orifices in fluid comunication mﬁth the ej ection chanbers,

wherein the or|f|c te conprises teri selected fro ol yi m des and
i ckel T R R T L htnel Freh oot SOy but dt ng an
dhes'onIBhRﬁQQﬁioQ&ﬁM@&&xﬁh@bQ@kfhﬁér&@Mﬁéoﬁﬂ&:@ﬂ@ orifice plate before
attachlng t he orlflce pl at e. . The nethod of claim 17 further

conprising nounting the print head to portlon of a cartridge using an
epoxy- based adhdsi Vke inkjet printing sztstemr@feclmmyéier@fn & afibasion frompteer

COMPY | 51 A AIRAL oS e RS, L RRL AL ARG bR FLSHIL b |

cartridge using a ernDp | esi ve
pri nti ngzigyeatugdthate Qipind Sileﬁ@, mercapto silane, cyano silane, isocyanato silane, tetraalkyl

titanate, tetraalkoxy titanate, chlorobenzyl silane, chlorinated polyolefin,
dihydroimidazole silane, succinic anhydride silane, vinyl silane, ureido silane and epoxy

silane.

9. The inkjet printing system of claim 1 further comprising an adhesion

promoter disposed between the barrier layer and the substrate.

10. The inkjet printing system of claim 1 wherein the print head is mounted to

a portion of a cartridge using an epoxy-based adhesive.

11. The inkjet printing system of claim 10 wherein the epoxy-based adhesive

is Emerson & Cuming E3032.

12. The inkjet printing system of claim 1 wherein the print head is disposed on
a cartridge, further comprising a tape automated bonding flex circuit disposed on the

cartridge.

13. The inkjet printing system of claim 12 wherein the tape automated

bonding flex circuit comprises a polyimide based material.

14. The inkjet printing system of claim 12 wherein the tab automated bonding

flex circuit is heat staked to the cartridge using a thermoplastic hot melt adhesive.

15. The inkjet printing system of claim 14 wherein the adhesive is selected

from EAA and PPS films.

16. The inkjet printing system of claim 12 wherein at least a portion of the
tape automated bonding flex circuit is encapsulated with an electronic grade epoxy

encapsulant.
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a print head in fluid comunication with an ink reservoir and having a
plurality of orifices and a corresponding plurality of associated ejection

chanber s,woanmwraosisng: a substrate; a barri ercClraysestodu@Epdbsed on
the substrate, the barrier layer defining in part a plurality of fluid
channels and the plurality of ejection chanbers, an orifice

pl at e di sposed over the substrate, the orifice plate including the

plurality of orifices jn fluid communicatjon with the ejection, chambers,
wherein the ori flit7cé§nfﬁb OépraP%taer}nt cad system comprising&puRthad Heat er

POk o MaRbh T A SAL R e 02 00t
t he ori f ¢weespendeg plarshityl of7assgvdated gjection chambers, comprising:
providing a substrate;
disposing a photoresist material on the substrate, wherein the photoresist
material is selected from epoxy-based photo resist materials and methyl methacrylate-
based photo resist materials;
providing a UV light source;
providing a mask between the UV light source and the photoresist
material;
exposing the photoresist material to the UV light source to polymerize the
photoresist material to form a barrier layer on the substrate, the barrier layer defining in
part a plurality of fluid channels and the plurality of ejection chambers; and
attaching an orifice plate over the substrate, the orifice plate including the

plurality of orifices in fluid communication with the ejection chambers, wherein the

orifice plate comprises a material selected from polyimides and nickel.

18. The method of claim 17 further comprising providing an adhesion

promoter between the barrier layer and the orifice plate before attaching the orifice plate.

19. The method of claim 17 further comprising mounting the print head to a

portion of a cartridge using an epoxy-based adhesive.

20. The method of claim 17 further comprising heat staking a tape automated

bonding flex circuit to the cartridge using a thermoplastic hot melt adhesive.

21. An inkjet printing system, comprising:

a print head in fluid communication with an ink reservoir and having a
plurality of orifices and a corresponding plurality of associated ejection chambers,
comprising:

a substrate;

a barrier layer disposed on the substrate, the barrier layer defining in part a

plurality of fluid channels and the plurality of ejection chambers,
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22. The inkjet printing systemof claim 19, wherein the | ength of the
resistive heater is between 65 and 75 mand the diameter of the orifice is
bet ween 3F0and/M4sm PCT/US2010/040135

an orifice plate disposed over the substrate, the orifice plate including the
plurality of orifices in fluid communication with the ejection chambers, wherein the
orifices have a diameter,

a resistive heater disposed in the ejection chamber, the resistive heater
having a length,

wherein the ratio of the length of the resistive heater to the diameter of the

orifice is between 1.7 and 2.1.

22. The inkjet printing system of claim 19, wherein the length of the resistive

heater is between 65 and 75 pm and the diameter of the orifice is between 35 and 45 um.
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