; e3aH 86THN" DES TI ON | NK- JET PRI NTER HEAD AND MANUFACTURI NG METHOD
THEREOF mmm\wgl d The present invention relates to a print h?ﬁd E an
i nk-j et & ' h has 5 resistance agai nst corrosion by ink, t uéﬁ 2002
reliability i-gootomproved, and a met hod,of manufacturing the print head.
Background Art One of well known pri n?ers is an ink jet printer. The
ink-jet printer has a print head in_which multiple nozzles for outputting
ink droplets to a recording 10 JHESERIPTHINer or textile are disposed,

t hus, images and characters are printed thereon. The ink-jet ﬁ%i nter has
several nBVRUET PBINGERHIEAD ANB MO EACH RRSGIVETHPPIHERERF, and easy

full-color printing. There are sonme nethods for outputting the ink

dropl ets. Typical ones are piezokschaiqal Figldk-jet, thermal ink-jet, and the
i ke. 15 The piezoelectric ink-jet printer uses el ectronmechani cal
transducers SR Bressnpinggndpecelaies teaarmithsadiof eh ineidtariner Whiadefasr m i nk
chanmbers to produce alteration in ink pressure. The pressure alteration
causesd desiparceotgaimi carmopiont by itk dugh retiability isdmpresd, Tika mhegrathdf i nk j et
printer enploys mnute heating elenments in firing 20 chanbers. The heating
el enent s1angfaetuting teeprinfhaadpor in the ink in very short periods when
electric current applied to the heating el enents. Expansion of the 1 9 AUG
200Z bubbl e pushes out an ink drBggketoundrdngh a nozzle. The thermal ink jet
print head is categorized into two types, side shooter and roof shooter. In
t he si de shoOnhemoftwekkineen priatdys bire irejee painest. bylha ihkgeét printed lessent expands
and pushes ink in the 25 direction parallel to the heating el enent..surface
t 0 out pptinaheddnia ¢hizhl mtitigie aogtieaforarap@tingiink decplets ac adecndingf r om t he
heating el enent. On the contrary, the roof shooter type head features that

nozz| Hs sheee of papedoy textileadre\disgosed i thgs, dhragentnd chdb6tbbbire prinfedd ht1 G 2Q2 2
A bubbl e generated by the heating el enent pushes out ink in the vertical

di r ect i drerten. ouThelinkajetipintel iRl setvertah hRu@d) fohex41pgle] guiet bpdi@sohaen known
that required power consunption of the roof shooter type l%ead is less than

t hat of fikixey sedtenemlpopidedast R-dod&pridiny, r 0of shooter type head conprises
multiple (for exanple, 64, 128, or 256) heating elenents, drive circuits

which drive Tha&ehgakome Lé@ERNES dutphtingWiaé Ink diopketPasTagies] onepdrd10zz] es.
During manufacturing process, the roof shooter type
piezoelectric ink-jet, thermal ink-jet, and the like.

15 The piezoelectric ink-jet printer uses electromechanical transducers such as
piezoelectric elements which mechanically deform ink chambers to produce
alteration in ink pressure. The pressure alteration causes output of ink droplets
through minute nozzles.

The thermal ink-jet printer employs minute heating elements in firing

20 chambers. The heating elements forms bubbles of vapor in the ink in very short
periods when electric current applied to the heating elements. Expansion of the
bubble pushes out an ink droplet through a nozzle. The thermal ink-jet print head
is categorized into two types, side shooter and roof shooter. In the side shooter
type head, a bubble generated by a heating element expands and pushes ink in the

25 direction parallel to the heating element surface to output an ink droplet through a

nozzle which is placed away from the heating element. On the contrary, the roof

shooter type head features that nozzles are formed just above heating elements.
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heads fornmed on a silicon wafer having dianeter of equal to or larger than
6 inch (approx. 15.24 cnm). The wafer has 90 or nore bl ocks (approx1 916xa 5002
*mm each), 10 and the heads are forned at once so that one head is forned in
one block. At that time, silicon LSl formation technique or thin film
formati on technique is used to formtHe print heads to have monolithic
structure. FIG 1A is a plan view show ng an i nk output surface of a roof
shoot er Aypbbler gederiteddylthe heatmg elekagne pupndsrue ink hethei veaticad rdirecaberred to
simply as print head 1 ). 15 FIG 1B is an enl arged di agram show ng an area
i ndi cat et duytpet dor oikedroplen¢hrogphitiee hatzle.n KliGs befn kirb®n that requiredr oss
sectional viewalong aline CGC in FIG IB. In FIG 1B, conponents under
an orifipeval aguidtionefshovsoftshooteybypd hedd is Iesseharc thHat 91 (Hwodidshown) are
formed on a chip substrate 2 by LSI formation technique. A common ink
supply osheove typeoteshiown) is fornmed on the 20 chip substrate 2 by etching
or the like. An insulation layer 3 (oxidized film is formed on the chip
substrgte 2 oxrebi ihlﬁ»o'teh&y?é hy®l €dhpHidssmaliiplé (for eRAMPIR, 61KI BIRRIZF6Yr oove
have been forned. Plural lines (64, 128, or 256 Lines) of heating resistor

4 i s forueding diémbitsNdfié Birb @i whichindd wCieingeen s vlehess plaotiahatiyage aphy,
between the drive circuits and 25 the common i nk supply groove. Further,

comon epRehsRdRsd Rodek. i mhﬁhg%ﬁdﬂuﬂc@@ﬁﬁoga&ds,fxwr&_rfis}sbmrbf:%ii ng areas 5
on the heating resistor 4 are formed so that the heating area 5 of the

heat i ng K&k $68hedtoh]iEROTERr bAVIB!diDhe @R f BERNItH Sraki@ar thah 6thcAUK ZQ02_
3 5, one compn el ectrode 6, and oné€ i ndivi dual el ectrode 7 is a unit of

one heat (aBgrd¥. 8RB cm)l NeThAAa¥drhiR| 9B SEbFOEIBEKS (aBpFoC ABRES Wi dab)g! ect rode
termnals of the drive circuits. A connection termnal 8 for connecting the

COMMDAQSARL (e 488 Bre! OrReBQF bRACER R BRE haRPITBImS®in Bhe BRRRECIAGRat
termnals 9 for connecting the drive circuits to peripherals are forned on

the chi pigebglitah €52 fond¥edd teBBLiRhE Bk tHidYem fotmdBR SidHeslg RNk Xiskd € Chi p
substrate 2 except the portion where the connection termnals 8 and 9 are

f or med. fEPﬁWhQ&gfln?'kxisﬁ&_oﬂrl?a@'éh&&olﬂﬁfcfs‘?fu@ﬁﬁe.t0 pattern the wall nateri al

| ayer, thus a 11 is J 10 formed. The wall 11 determ nes an ink flow
T extensi oot T AR PR IEaL Tar 8 T B PPt SRR BT arporsholRa Ry T o
sebar At kbl o <30l SL e SERALAURL 688 PBME, Wi hRBHAn & o2 8
R b e i o A R F T T A
15 are w3 in FIG. 1A. FIG. 1C is a cross sectional view along a line C-C' in FIG. IB.
In FIG. 1B, components under an orifice plate 14 are shown through it.
Drive circuits (not shown) are formed on a chip substrate 2 by LSI
formation technique. A common ink supply groove (not shown) is formed on the
20 chip substrate 2 by etching or the like. An insulation layer 3 (oxidized film) is
formed on the chip substrate 2 on which the drive circuits and the common ink
supply groove have been formed.
Plural lines (64, 128, or 256 lines) of heating resistor 4 is formed with thin
film formation technique such as photolithography, between the drive circuits and
25 the common ink supply groove. Further, common electrodes 6 and individual

electrodes 7 for driving heating areas 5 on the heating resistor 4 are formed so that

the heating area 5 of the heating resistor 4 are exposed. A set of one heating area



forred in the orifice plate 14 so that a set of the nozzles 15 forns

nozzle line 16 being along a line of the heating areas 5. Thus, rrul‘t?&ué 2002
*orint heads 1 are formed on the silicon wafer. The silicon wafer is finally
di ced so that chip substrates 2 20 ea%h having the fornmed print head |
thereon are separated fromeach other™ In the printer, ink is supplied to
the firi chanbers 12 vi.a the. conmop jnk suppl roove_ and the ink flow
passage ig?ner-eafmﬁ??ﬁ qetrgde & aq Ppe individuat eliegtegé? gd% AEitof o8/ headng o t he
heat i ng ?reas 5 in accordance with print data. Upon reception of the

el ectri C'€®FPent, the heating area 5 heats ink for a very short tinme 25
period) thus _a bubble of vapor is generated at bottomof the ink |ayer. The
bubbl e expanddedndividiasHedectipdeard araRromesidkte elpeEetmterminalngl heArive 15
above the heating area 5. Size of the ink. droplet is alnbst the sane as
that of %Ffdlilioz#} eorfleghienderminabl forcconngeting tiectpromep electidenbithe dr opl et
reaches a sheet, it is broadened al nost twice as large as the initial size.
Al um nBrecERberals apd agppder peitafcoareqtinn termpinalol der eumiecHsg theedrévimon

el ectrode 6 and the individual electrode 7 because good conductivity is
avai | abl @royitgjte peripheradsstre fermedonthmeinsnbyraimPhoteric netal, it will be
corroded gradual ly under ordinary acid or alkaline ink. Gold (Au) is one of
corrosi on red} walrmategiablayar is dapesis¢dprto the chip sulistratd 2 exeapt thr t he comon
el ectrodes 6 and the individual electrodes 7. However, Au is likely to
cause miRPTHEN Grheph iishcatinetier terimials Stapd Soaedarmedet Whem el ectrodes 6/7 10
and the heating resistor 4. This ink mgration will separate the Au

el ect r ogdhotelahpgraphpdaperfgrmed cspasterd tha/watlundterial Byeh thimea wallrldsison of t he
el ectrodes 6 and 7 or separation of the electrodes fromthe heating

resi st@rfodmed| | THetverll bl deterpiestantishdlopepdsagaide, and the print head 1

wi Il be broken eventually. Even if the electrodes 6 and 7 are not corroded
15 by ink, hditedialy 1il nn¢lhdesagamie fikis estenbionsildr bt | Fhe wadiel it #s t he print
head di sorder may be prolonged but it will be also broken eventually.

Di scl oswax¢emsiodsnhMe htshoouhds ilseasidebpbedchdieating apexs emseparate tismofirand pr ovi de
an ink jet printer head having resistance agai nst corrosion and mgration
caused leachmkhert hiSepamtedipaces ybave th6 heamgureds 5l dre ifsimpatahnberol.ect of the
present invention to provide a nethod for easy manufacture of a print head
for an i@gper side ofeact Bfingahamber €3 ist@meetedgaiansinkforw passage dhavhackgr at i on
caused by ink, thus reliability is inproved. An ink-jet printer head
accor d5ng commaurfitated wigpsetcodmbhmkpspngrdoveention is an ink-jet printer
head in which ink is pressed out in predeterm ned directions by 25 vapor
bubbl es genersai exdfiby pheat i ngdégwitedontd the walk 1] . etMpitipld eszzhegad aenpri ses:

formed in the orifice plate 14 so that a set of the nozzles 15 forms a nozzle line 16

being along a line of the heating areas 5. Thus, multiple print heads 1 are formed

on the silicon wafer. The silicon wafer is finally diced so that chip substrates 2
20 each having the formed print head 1 thereon are separated from each other.

In the printer, ink is supplied to the firing chambers 12 via the common ink
supply groove and the ink flow passage 13. For printing, electric current is
selectively applied to the heating areas 5 in accordance with print data. Upon
reception of the electric current, the heating area 5 heats ink for a very short time

25 period, thus a bubble of vapor is generated at bottom of the ink layer. The bubble
expands and pushes out an ink droplet through the ink nozzle 15 above the heating

area 5. Size of the ink droplet is almost the same as that of the nozzle diameter



an insulation substrate (1$) 19) at least a surface thereof is an 1 6 02
insulator; a plurality of heating resistors (24) which are fornmed on ?H‘é’ -
‘insulation 19 AUG 2002 5 substrate, each of which has a heating area (2~)
whi ch emits heat when a predeterm ned voltage is applied thereto; a pair of
el ectrodes (21, 23) which is electri célly connected to each of the heating
areas (2 5}, 5awall (31 ) whichis formed on the insulation substrate (
18, 19) Wherdeutguhi nWhgn thekrapleivegabesadehqed ) is breadendshalmost tWigges (41),
havi ng resi stance against corrosion caused by the ink, which covers the

el ectrodé—’sge("’@@e%)m‘s%iz@-hat the el ectrodes (21, 23) are not exposed to ink
in the ink flow passage (32). 10 According to this invention, electrode
corrosi on ca@d@mmmi(gk) Bredmajqyrmetesial foreelpetendsstsadh aTHhessommeni nk j et
printer head has inproved resistance against corrosion and mgration caused
by t he ialkctrotie Gandthel individbadl bedtiade Dbetduse ignkd jcondyetivityels aheidable npr oves.
The barrier layer (41) nay be made of anorphous netal alloy. 15 The barrier
| ayer § 44ith ey cbet. meiecdrylualisotor Bl ansghqpedd megal, Kheilkbecdrtalegdsgradihalyi ng
realizes uniformand constant barrier |layer which firmy adheres to the

el ect r odesler dtiinatyecid odeka{igé inl23) may be superi nposed on the heating
resistors (24) except the heating areas (25). In this case, a contact |ayer
(39) whi ch 2@adlatAnE onerecobcdrhesieh ecsistantemale?ih], th8jefodrdit tih suitubdd bing
resistors (24) should be fornmed between the el ectrodes (21, 23) and the
heat i ng foegisstaanmof 2dectrodes 6tand thanndieiduahgictroddy 7 maHoma@ver, Awfs surf aces
and edges of the electrodes (21, 23) so that the electrodes (21, 23) are

not expdiledy tocduse migkation whichi dikfifskoikpiass 8genda37 betWdta di€aiddag 64F eas (25)
may be uncovered by the barrier layer (41) to be 25 exposed. The barrier

| ayer 10 4hd)the hexwyeresisshrodll dThis inkrmRdatish @8t Bepdratehe dliesibsostrsfré@dl, 23)
and predeterm ned regions on the heating areas (25). This structure 19

AUG 20p2h6 heabeersisubd 4/ epeugly.s m grati on at contact surfaces between the
el ectrodes and the heating resistors. A protective insulation film (42) may
be forned oveich ke bRadditg ofitiasle€2bdes 6 and 7 or separation of the electrodes
from the heating resistor 4 will deteriorate print head performance, and the print
head | will be broken eventually. Even if the electrodes 6 and 7 are not corroded
15 by ink, humidity in the air causes the migration, therefore, the print head disorder
may be prolonged but it will be also broken eventually.
Disclosure of Invention
It is an object of the present invention to provide an ink-jet printer head
having resistance against corrosion and migration caused by ink, thus reliability is
20 improved. It is another object of the present invention to provide a method for
easy manufacture of a print head for an ink-jet printer having resistance against
corrosion and migration caused by ink, thus reliability is improved.
An ink-jet printer head according to a first aspect of the present invention is
an ink-jet printer head in which ink is pressed out in predetermined directions by
25 vapor bubbles generated by heating the ink, the ink-jet printer head comprises:

an insulation substrate (18, 19) at least a surface thereof is an insulator;

a plurality of heating resistors (24) which are formed on the insulation



and the barrier layer (41 ). In this case, heating resistors (24) rqay‘ﬁ@
made of Ta5 Si-O N, the barrier layer (41 ) may be nade of Ti-W and™t 202
protective insulation film(=~2) may be nade of Ta-Si-O This structure
prevents a short circuit current fromsflowi ng through the ink in case of a
monolithic ink-jet printer head. As aYresult) snooth ink flowis realized
and reliability of the ink-jet printer head inproves. 10 An ink-jet printer
head accubslitaie, eashofselriohdiasspwetingfardsh@ Spvddememitsbeat when as an i nk-j et
printer head in which ink is pressed out through nozzles (35) in

pr edet ermnredrigrmined ooitags isappbredvtheienyy pressure to the ink, the ink-jet
printer head conprises pressure generators (25), disposed within an ink

fl ow passagea(Eai)ofifdectordusr(R ta23 nghich it letecineatlyesonn8sied tadeacthopihevi de t he
ink with pressure when a predeterm ned voltage is applied thereto;

el ect r odeestifi@area335unhi ch are ternminals for providing the pressure
generators (25) with the predeterm ned voltage; and a barrier |ayer (41),
havi ngdr esi stavedb(FHQavish ic foresi anthednsddtiby stiwratakl 3, 10) whidetbrmtiaver s t he
el ectrodes (21, 23) so that the electrodes (21, 23) are not exposed to the
i nk in tameinkrlowW pasyvapa$3Pgend This structure also realizes a reliable
ink-jet printer head which has excellent resistance agai nst corrosion and
m grati on caudacidylayek(4 1A eing asststanceoagiidoedrofioarcatsdd hethedsik,nt er head
according to a third 25 aspect of the present invention is a manufacturing
met hod obhiah cowdssjteé eleeirotiey (21ead) sd thadited elebitodss (1e23ealeqidt ekposed
predeterm ned directions by vapor bubbles generated by heating the ink

f1 owi ng tbhinkm ibekink Iflow Emg@@i)SZ), the method ~ 9 AUG 20U2 7 conpri ses:
forming a plurality of heating elenments by form ng heating resistors (24),
each h@avi ng acbeatihpo &i anedBbnV\lebho®d1tdFodiG@taldea b yEinRa@det er m ned
voltage is applied thereto, on an insul ation substrate ( 18, 19) and

for m ng mritfonOfreqirevddiedlesThud, e ird3jet PRinkdrerad alak MapfRet TEAEnds24) except
the heating areas (25); formng a barrier layer (41 ), having resistance

agai nst ag@mso&migauﬁ&@nigyaddiﬁcdu@kd bW € thiC OVES & rédut, edlemiligdgshd 21, 23)
so that said electrodes (21, 23) are not exposed to the ink in the ink flow

passage ihB33r pritePh&idengrévédie above invention, a reliable ink jet printer
head havi ng fb excel | ent” resi stance agai nst corrosion caused by ink is

manuf act ur ed THe YAHSESHy & Q3§ 8fay Jd'R1al0 0FaBRrifusiBEal AYSF. My conpri se
formng the barrier |ayer (41) "of anorphous netal alloy.” The form ng

o 18 L TSR S P MALSleb A i Bl 0, 1
plating realizes uniform and constant barrier layer which firmly adheres to the
electrodes.

The electrodes (21, 23) may be superimposed on the heating resistors (24)
except the heating areas (25). In this case, a contact layer (39) which
20 interconnects the electrodes (21, 23) and the heating resistors (24) should be
formed between the electrodes (21, 23) and the heating resistors (24). And the
barrier layer (41) may cover top surfaces and edges of the electrodes (21, 23) so
that the electrodes (21, 23) are not exposed to the ink in the ink flow passage (32).
The heating areas (25) may be uncovered by the barrier layer (41) to be
25 exposed.

The barrier layer (41), however, should be formed on each of the electrodes

(21, 23) and predetermined regions on the heating areas (25). This structure



barrier layer (41) by electroless plating. This nmethod realizes a érg IA%E}
and constant barrier |ayer which successfully protect the el ectrodes 002
‘ink. The forming barrier |ayer conprises fornmng the barrier layer (41) by
phot ol i t hography. According to this nmethod, corrosion at contact surfaces
20 between the el ectrodes and the heafing resistors, that is, the

mgration, is prevented effectively. Brief Description of Drawi ngs These

obj ects saaeles@mh@rpz@btxﬁ@hﬁgmmnaﬂmtﬁg@arfaéestﬂbeweé@&ﬁ-néleuw&atdn@nhw 'l
become nore apparent upon reading of the follow ng detailed description and
the 25 aradnpagkisteg.drawings in which: FIG |Ais a plan view showi ng an

i nk out put surface of a conventional print head in an ink jet printer, FIG

1B is an enl wgwéed@i@rinwlswbmmm) %ihyaﬁ@ﬁ)rmea Veflie (Pag &remg?t ed by a

broken-line square "a" in FIG |A and FIG 1Cis a cross sectlona Vi ew

al ong a Jridnge Qalqler'lﬁ'yézl 1) 1Bin fiCeasePnbain RSRILIY (B BEP B8R ddeadd Ta-Showi ng

the ink-jet printer head accordl ng to the Tirst enbodi nent of e present

i nvent §og) @d}@rtha%raﬁ%rlleybrgh1fﬂ%a&e ﬁﬁd@b?r’rmvsaﬁ@mfegfm}e%heg mgat the

manuf act uri ng process G "2B is a cross sectl View o G 2A

al ong a fjineBuRy bEhGde R TassROP! afhxg“sﬁ’ﬂ’ct%?@?f%%h%aal N6rSOPMiPGuldlf 1 nk-j et

printer head accdrding to the first enbodi nen he present 1 nvention

when { orgFhAiak Briehlind SCATRLEPd dchineid ik ARONEACHUIA NG grOCESS,  and

FIG 3B 1s a croSs sectlon VI ew 0 [l ne B- ;FIG 4A

I's a plgaou %Yﬁé]%@ﬁ'ﬁﬂ@ﬁ?&'q['%ké’al%ﬁ%ﬁQ‘ehgﬁih&ﬁBf lh%tmeJlf:Péﬁx‘itePEé’&B according to

the first erbo e present invention mati1 on of orifices is
conpl et elﬁl Wdsng the manufacturing process, and FIG 4B is a cross
sectional “view of FIG 4A along a line B-B'; 15 FIG 5A is an enlarged plan

Vi ew ?6 Fl SI é%?,‘ eLGpnét% hfadacdardth t%cé ée%B péet' Eﬁ%%s%niﬁm?éo%g a line

B— , and anot er Cross ctl ona ng a line

cect ona? i fﬁ%t%ﬂ%ﬂqg%ﬁkﬁ%ﬂ? & ﬁ% %Je&%“‘?’*h%ﬁfz? DY O ot her o oss
f I d pl
i cw of tepdhifleg e o SR 6L 8 e 8% a Iine.

B-B', ancdn|1:I Ge 7C i s anot her cross sectlonal view of FIG 7A aI ong a line
CC; FITC™ER%fs a pl an view showing a full-color ink jet printer head

having four pressure generators (25), disposed within an ink flow passage (32)

15 communicating to the nozzles (35), which provide the ink with pressure when a
predetermined voltage is applied thereto;
electrodes (21, 23) which are terminals for providing the pressure generators
(25) with the predetermined voltage; and
a barrier layer (41), having resistance against corrosion caused by the ink,
20 which covers the electrodes (21, 23) so that the electrodes (21, 23) are not exposed
to the ink in the ink flow passage.
This structure also realizes a reliable ink-jet printer head which has
excellent resistance against corrosion and migration caused by ink.
A manufacturing method of an ink-jet printer head according to a third
25 aspect of the present invention is a manufacturing method of an ink-jet printer
head in which ink is pressed out in predetermined directions by vapor bubbles

generated by heating the ink flowing in an ink flow passage (32), the method



25 iknk-jet printer head nodul es according to the first enbodi nent, fgdALF&J %02
8B i s another plan view show ng the sane but an orifice plate is no
‘illustrated to reveal the structure under the orifice plate; ~ ~ Au~ Q02
9 FIG 9 is a cross sectional view schg;rratically showi ng the structure of a
heating elenent in the ink jet printer‘head according to the first

enbodi nent of the present invention; FIG 10 is a cross sectional view
schemat i carpyiss$iowi ng the nodified 5 structure of a heating el ement in the
ink jet printer head according to the first enbodi ment of the present

i nvention; anéermicg ajplutadity of hestisng elemieptmby foraving deeting resadidng (28Hwi ng t he
structure of a heating elenent in the ink jet printer head according to the
second ersbelhavng adfeating apee &M twhink entitsdreat #GeBespreNb@enined vehngyisng Qut
the Invention First Enbodinment A print head for an ink jet printer

accor di n@ppbedtieretst orahdusutatmen sdbstiage Orledohand domminigqrainsiof klavaodise
described with reference to acconpanyi ng drawi ngs. FIGS. 2A, 2B, 3A) 3B, 4A
and 4B @21 d3gmais heatiegredsicatsl (243 kavémohshepmglaread (2Bnuf act uri ng t he
print head according to the first enbodi nent. More precisely, FIGS. 2A, 3A
and 4A are pl formihgusastiemianer (418, having aesisttndegagliep s opfosioneapsdddy head.
FIG 2B is a cross sectional viewalong aline B-B in FIG 2A FIG 3Bis
a cross skectiondicly tewratitngearddese2B; B3) dothkt §aid2hectrvdds B 1G234 Breifota Cross
sectional view along aline B-B in FIG 4A The print head shown in those
20 di agr axposed tornke takdisl theiink fofwuphssagd (82)i nk-j et printer. Regardl ess

whet her the full-color printer or a nonochronme printer, the struct.ure of
each print headconiihg & ihe dboee $eveantiona rbigatlelidk-geal@int@rtisal @aving series of
plural (generally four) print head nodul es are formed on one substrate.

FI GS. #AeaoeliehBrediann i coaosionCeaked by MIOEemBHAEfuréBwif -eadie number
of the nozzles 35 depends on the product's 25 concept. It may be, for

exanpl e, pedcesd.28, or 256. FIGS. 5A to SC, FIGS. 6A to 6C, and FIGS. 7A to
7C are enlarged plan views and cross sectional views for explaining

nmanuf act ur i NgTRE 96@8is e Yardidt€lapéd by compPisAPERB2hd Balteadapdr ¢RI PO St ep.

FIG 5A is an enl argea pl an vi ew o¥ FI 2A, FI 5B is a cross sectional

vi ew al oRgnhcphdddemBraBallbyt FIG S5A and FIG 5Cis a cross sectional view
along aline CGC in Fl 5A. FIG 6A is an enlarged plan view of FIG 3A
FIG 6Bis a Tﬁ@?&mﬁﬁgtb'aﬁ'i‘@fl la}/éxeﬂ‘{aﬁ"cgﬂﬂarﬁe'fbﬁﬁi_né'tﬁé bhﬁi&'l@ergﬂ) d FIG 6C
is a5 cross sectional viewalong aline GC in FIG 6A °FI 7A 1s an

enl ar gegl pﬂl(_ltﬁfg. Vi gWhRfcabd G iﬁ;ﬁ«ef&hﬁe th& thé bﬁﬁéﬂﬁ?cﬁﬁﬁﬁﬁx@é@@'fofﬁiiﬁ@’t@é ong a
line B-B" in FIG 7A, and FIG 7C is a cross sectional view along a |line
CC in hiier] erF(|4§§by %ﬁct%s@@@at%. aren;s i mhbd k&di-dk 39nHTE, 8N Show ng
just 5 nozzles 35 for easy explanation. 10 Fundanmental manufacturing

process whhirafoWi-Aer figs Wh?&ds_mfcicéé"fully:fpzﬁﬂeét o $idch:688s WRhERNose dianet er

is equal to or larger “than 4 inches (approx. 10.16 cm having a plurality

of bl ocks thetgL RoinSinPh dve ¥ e adsneant Yared 190t B ocks
respectively. T%?(\)/ﬂéﬁgﬁglﬁérg %%Par@?%gi r ter"mhnal s ar e?elré ?)airgyrred on the

bl ocks r 4 y - ) r0 . i i xide film(S
DLOTKS { SRBRISRIERNDY AbEodiBle (ORI AOULOES35sofh: ARULARIARLX de 1111
war er 'ZOTIBQRvea% tng'eP c?r%8§§ L&t &e%%ﬁ?.g%gglgt%&% tfx% ik,nlflg lnﬁ%?ﬂi Sisfﬁ'é%%d Step 2
A heating resistor ﬁayer, a contact ®l'ayer, 'and an el ectrodé layer are
deposi te%g;éot‘\?%to the chip substrate in this order. The heating resistor

| ayer is §e¥%f" 3 el ement materi al (tantal umsilicon-oxygen), or 4-elenment
material (tantal unsili con-ogl%gz)- nit.ro en} The contact |ayer is nade of
Ti-W or the like. The el ec ﬁsﬁvgﬁ’ g Pé%l‘é’“’c%‘s Au, or the |ike. Those

| ayers are deppsited hy the thin.filmfarm ng techni gue. The el ectrode

| ayer, the coﬁg%ﬁ?tgm‘é%}éfm‘éﬁﬁhefﬁ J%ésaﬂ%@é%t&?&o tdgfi‘ gf“’é%‘r‘n mBa"Y‘Eler ned by
the phot %le::cgrgg %0%’32%;)2&:%3? erlfso ul%adi-;hguosf thgtf(r)ilg\«%ing detailed description and the

25 accompanying drawings in which:
FIG. 1A is a plan view showing an ink output surface of a conventional print

head in an ink-jet printer, FIG. 1B is an enlarged plan view showing an area



shaped heating elenents are forned. That is, the patterning forns gigeags #W0
striped heating resistor film and el ectrode pieces conprising the

el ectrode | ayer ~ 9 AIIG 2002 11 and the contract |layer are fornmed so
that a pair of the electrode pieces covers tips (ends) of each heating

resi stor piece, thus, center of each hat i ng resistor piece is exposed. The
exposed portions of the heating resistor pieces are heating areas.

Posi t i onsnditateti dyrebtokagrlineeasacte [ rid K. pdsiand &HI6. Wieisa drbss sdceohalode
pieces are 5 forned. FIGS. 2A, 2B and 5A-5C show the print head after the
above st epsw dlangth BnaCeClimnPl@tEBt. An insul ation layer 19 (shown in FIG 9
whose expl anation will be described later) is fornmed on the chip substrate
18 on whi ch t REGAZA\ig aglarcuiets schenihfichRy shbenry theriedet priressheddoed heat i ng
resistor 24 (shown in FIG 9 whose explanation will be described later) is
formed onctddinghionths first smabedib@nonf e pleséhénvasidnakhenfdrapeionld has been
formed. A pair of a common el ectrode piece 21 and an individual electrode
pi ece ZB habeing eleAhtOR @adlefedaturing the siaiudictiprifg @rodss antdIFG. Beisheat i ng
area 25 is exposed. Thus, a plurality of heating el enents each 15

conpri si rgodshec@mute ebeFIGODa f1oeE & lide,B1Be | ndi vidual el ectrode piece
23, and the heating resistor piece 24 are formed. The heating elenents are

arranged in | FI® A i§ e@idnavienicdeakisally 656 winQl theiifie j@Pinted Heddact , each of
the conmon el ectrode piece 21 and the individual electrode piece 23 do not

contact ta@eorddast dontle RS sthOSdiRlcRE 6f Bt ses@ftihyentidnavhébfordniBof @Ttaact | ayer
(not shown) i ntervenes therebetween. 20 As shown in FIG 2A a power supply

term nal vwd] iscobdleRd dudin@ thé phuERNERE Ffbcte@s Qg Fed 3¢f istahgosHmMmon
el ectrode 21. The plurali ty of individual electrode pieces 23 form an

i ndi vi fyakc@dfe Vip 8t FiGe3 23long A@nkBlBYi dual el ectrode line 23" is
parallel to the drive circuit 2g6 A pl ural i ty of drive electrode term nals

27 are fornmedrieasaq0e pehdviely SdrenticyBy Shéwitigt thd Gnk- Ia%rﬁ@érrﬂ&al s 27
i nterconnect the 25 dr| ve circuit 26 and peripheral s tep 3 The chip

subst r at gcksdidper tﬁeqfrﬁden%wnfﬂent of Bt peldnt Ilﬁv&fuomd@enoforﬁaaueﬁ ggnic 19
Au~ 2002 12 material such as photosensitive polyimde. The coated |ayer has

the thi ckpasss &f cARPreRY dBLE bhe%ﬁaﬂﬂf%tﬁﬁﬁ%%fréces?hﬁxdtpr@et%|alc;.'a@-é’er is
patterned by photol t hography techni que or e, and is subjected to

curing ugggﬁoég)gletvpoffg%d@‘gra@% £ahsigug:for 30 to 60 mnutes. 5 10

mcrometers is fornmed and fixed Thus, a 'wall whose height is approxi mately

The wajg det eFEﬂéaf& 188y 'eHﬁ:%%PF‘(aH?&@%? gg@[“%ﬁgﬁg.t 9s BQrﬁ@%Qctﬂédaﬂ ng

chanber where ing area i Spos t et ng or sand

bl ast i ng J1§w%?'i¢?[é}engﬁ6nJ 2 19 %"B‘* da’n*&%}%}” fcafsean%@hetr o&@fguédb@%é»@to? and a

comon i nk supply groove I s an 1nk 1n comuni cated with
t he corm%dblgh zﬁ?f?gl Yidroeve Whl ch is opened through the back surface of
the chip su ra orrre’d

€°i's

FIG. 6A is an enlarged plan view of FIG. 34, FIG. 6B is a cross sectional

view of FIG. 6A along a line B-B', and FIG. 6C is another cross sectional view of
20 FIG. 6A along a line C-C;

FIG. 7A is an enlarged plan view of FIG. 4A, FIG. 7B is a cross sectional
view of FIG. 7A along a line B-B’, and FIG. 7C is another cross sectional view of
FIG. 7A along a line C-C';

FIG. 8A is a plan view showing a full-color ink-jet printer head having four

25 ink-jet printer head modules according to the first embodiment, and FIG. 8B is

another plan view showing the same but an orifice plate is not illustrated to reveal

the structure under the orifice plate;



FI Gs. 3A, 3B) and 6A-6C show the print head after the above steps 3 and 4
are conpl eted. A common ink supply groove 28 and an ink inlet 2919 AUG 2002
*conmruni cating to the 15 conmon ink supply groove 28 are forned in the chip
substrate 18. A wall 31 determ nes the ink flow passage. The wall 31
conprises a sealing wall 31-1 and pa®itions 31-2. The partitions 31-2
extend fromthe sealing wall 31-1 like a conb so that the heating areas 25
are separ at éddGf Pasmaeacss sHchienalbyie wisehpmaticallwsisoBibhg2he srdétvraofd i nk f1 ow
passages 32-1 conmunicate respectively to the firing 20 chanbers above the
heat i nghetipgel@bentThube igagdt printdérieadeatoriingredse 25t embsdimeundeste by t he
sealing wall 31-1, a pair of the partitions 31-2, and one of the individual
i nk | opvepand Smgmsiod2-1. Step 5 An orifice plate (I Oto 30 microneters

t hi ck) nmade of polyimde is prepared. 25 One surface of the orifice plate
i s coated WHIG. 10ds awrpdsassciiongloligwnchkematit¢dlly stowiag thhemodifiekness of , for
exanple, 2 to 5 mcroneters. The coated therno-plastic polyimde acts as
adher 8numichet wfarhdatiagaléthentenphaiek-po drinber vealdlaccdiing®td fhiec®yst | S ~uc
Zoo2 13 plate is pressed to the wall under a tenperature of 290 to 300
degr eeserfileddiinent of thesprebai invéntvhyakdt o each other firmy. Then a netal
film(N, Cu, or Al) of approximately 0.5 to 1 microneter thick is forned

on the orifife. phat e .cr&iseecliodal Miew ¥BkethadiédlP b wiRg (¢ shitgreprat € s
patterned, thus a netal mask for selectively etching the orifice plate by

dry et chdafiggieSerh@itTRdhe THEfbt priderliRlal @Podiyg & R R808d ehbBEdindieofs carried
out to formnultiple orifices, each having di aneter of 14 to 26 ..

m cr onethepgesehnidvgtienl fice plate. That is, nultiple nozzles for outputting
ink droplets are fornmed at once. 10 FIGS. 4A, 4B, and 7A-7C show the state
i medpately after the phoweod RPE arrdid R dLenHRABbAt ed. As shown in FIG
4A, an orifice plate 33 covers alnost all areas on the chip substrate 18
except the power supply term nals22nmodihds drive el ectrode termnals 27.
Mul tiple m nute spaces surrounded by the wall 31 and the orifice plate 33

are 15 for ”@diﬁ@ﬁ&éﬂﬁ% iBRSed ¥enBPhdRrd Rl 3 #ist eRMBERRcht of tgPMON | NK

fl ow passage 32-2 having the~height of 10 croneters is fornmed between a

set of SAged BaN ahbuakill Bsw HeWRcrBedl with Jefdien AT RBo} gknﬁﬂgralrywﬁggove 28,
thus they are communicated with each other. The nozzles 35 are fornmed in

the orifice mizat 0a33g, B0e 32022 &7 %ﬁ aBg &iafgmgcﬂexﬁti&n?\gsom@ deating

areas 25 respectivel The 20 nozzles 35 are formed by the dry etching with

y
usi ngs%f@gj%fag@ﬁﬁgﬁgfzégngggﬁ]a&opﬁmtm m@ﬂr%gmoqﬁ@ng oharesSi Ngl e col or

having a Tine ose nufiber is 64, 128, or 256 is conpleted.

Accor di fghitely! BE080A 85, 320 MG LYIPAIR. 5B%i0E b SEnPhalBnfdian that the

nozzl es just above eati ng ar®as respecftivéely, after

the ori (%fhtﬁg p?i?xt BLQ&.G. §€ﬁ}' B ?sd%@fo%] sb@idnAf vYRY Llo%l,_.; Lind B GRimcsyRstrate 18.
od*Is p a

Thi's mef _ ractical’ ‘one because 1t 1nproves~productivity rather than a
25:12?2 dﬁ{%%gsh% @rl%rsg é%tlo%?ﬂ We@} zﬁoﬁg a%e%—ﬁ”iﬁ‘ﬁleig%l& aH&‘%I@.OZﬁli?E 35 1s
cross sectional view along a line B-B' in FIG. 4A. The print head shown in those
20 diagrams is one module in a full-color ink-jet printer. Regardless whether the
full-color printer or 2 monochrome printer, the structure of each print head module
is the same. In the full-color printer, a series of plural (generally four) print head
modules are formed on one substrate. FIGS. 4A and 4B show nozzles (orifices)
35 whose number is 36. The number of the nozzles 35 depends on the product's
25 concept. It may be, for example, 64, 128, or 256.
FIGS. 5A to 5C, FIGS. 6A to 6C, and FIGS. 7A to 7C are enlarged plan

views and cross sectional views for explaining manufacturing process of the print



1 9.AU G 2D02 14 In a case where the netal mask 33-1 for formng the
nozzles 35 by the dry etching is nade of Ni, Cu, or A, selection reagisygobg
‘resin to the netal mask 33-1 is approxinmately 100. In this case, necessary
t hi ckness of the netal mask 33-1 for etching the polyimde film(29 to 31
m cronmeter thick) is very thin (equaI1Qo or 5 smaller than 1 mcroneter).
The above steps 1 to 6 are perfornmed under the chip substrates 18 are still
on the dichd step byastep. REGt SAtiepn 2nilarged ptaspviber ofdFIG. rip, FAlGatSB 5,2 t he
silicon wafer is diced along scribed Iines by a dicing saw or the |ike.
Thus, t legossisecdomalwaéeling alive @B’ imFEGniAt apd FIGhSQ isabsissakesorh. Each
chip substrate 18 is bonded on a 10 board, and a conplete print head for
practi catiewsdorigsa pnedl+€eth FIG.noRocHFIGMEAI islanjemtlanged plar viewpd fd§iG. B si ngl e
print head nodule 36 having a |ine of the nozzles 35. For full-color

pri nti ngIG. 6Bsisfacirosudrctiandli viewmlongailse B-B'ioWIGYPA, and EFdGa6CN a and cyan
(O, and black (Bk) for characters and bl ack portions in an inage are

r equi redroskhvecebmal esiewmtaldngastiné Q4C' i REG. @A. t IIGL 3 Aniezal casargéd pRacessary.
According to the above described nethod, it is able to forma nonolithic
print heaehw d\HIGY4RQFIGPTBrit alveest seoduhsls/id6.aldhea piherB-BhaadIGoTA) es 36 are
positioned precisely by a known sem conduct or manufacturing technique. FIG
8A i s aapdaIGyi7evis vk ctopil iewhaatly 3%inka3ign FoGr 78r | Mickesd, 88 nodul es
36 for full-color printing. FIG 8B is another plan view show ng the print
head 38 and Awhaedsiinpéifiedididgemsleate sBSwirg jeki fndatiesl35gor e/yeal i ng the
structure of four-line print head nodul es 36. As shown in FIGS. 8A.and 8B,
t he ful lexphinatiopri nt head 38 conprises four print head nodul es 36a) 36b,
36¢c) and 36d. In the print head 38, for exanple, 25 yellow ink is supplied
t o th¢0 heat i Fgn@dastalmahifacheing pridcedientl] ADE Heeda3bAbad first. common i nk
supply groove 28a, nagenta ink is supplied to the heating areas 25 in the
print heaeb rodul e 36b via a conmon ink supply groove 28b, cyan ink is 1
~J At1 G 2002 15 supplied to the heating areas 25 in the print head nodul e

36c via a com@Nchmkya$nwhyseHiR¥RrSequand oP'lﬁ%'ér'tﬂihéiﬁmﬁéﬂo(&EbRﬁ.to the
heating areas 25 in the print head nodul e 36d via a conmon i nk supply

groove 286 ¢M) 88einki0flnfdicy BE bARRN R ERECHI REFhkNd PR haldsHkePs, the

present invention 5 features a maneuver for naking corrosion resistant

el ect r odgsméd BAMbRLRE Hspeas el anfivienGionidvdl arfl @EL 183G RaBRhe Wi Ch 'S
executed after step 2. That is,” a barrier layer is formed on the el ectrode

| ayer 15 FoAnBROR KR! bloBkPreshOEldlIPHACESE b iAvedts. dasahbbadon detail,

IS a cross section vi ew Schematically 'showi ng the structure of one

10 of h%aﬁ&aﬂhﬁkgf@,g}%vmgnﬂe HiGnesQ dfS @ LHRASPRRES iPRFmedi EV¥nghow ng

anot her structure. shows one of nmultiple heating elenents forned
thr ough S FatelAnLS, o dH1F sBEQHO0RE TR LATBLAIZRE 1L Righeat i Ng T esi stor
pi ece 24 oseafgg'e terﬁ‘c"i 'i%s cg\ﬁere WEh the c%nftgact ?ayelr 39 on which the
common @t%%_r ode piece 21 is superinposed, while the other end is covered
with the contact |ayer 39 on which

A heating resistor layer, a contact layer, and an electrode layer are deposited

20 onto the chip substrate in this order. The heating resistor layer is made of 3-
element material (tantalum-silicon-oxygen), or 4-element material (tantalum-
silicon-oxygen-nitrogen). The contact layer is made of Ti-W, or the like. The
electrode layer is made of Au, or the like. Those layers are deposited by the thin
film forming technique. The electrode layer, the contact layer and the heating

25 resistor layer are patterned by the photolithography technique. Thus, stripe
shaped heating elements are formed. That is, the patterning forms pieces of

striped heating resistor film, and electrode pieces comprising the electrode layer



15 the individual electrode piece 23 is superinposed so that the heigﬂ 2002
area 25 is exposed. The chip substrate 18 on which the insulation | E‘Q
‘is formed has thus formed nmultiple heating el enents thereon. The heating
area 25 will directly contact ink because it is exposed as shown in FIG 9.
This structure realizes efficient enerbll usage for boiling the ink. 20
However, if the comon el ectrode 21 and the individual electrode 23 are

al so expos@dhe gontnactilajer are foenahsethmarpeais oftthe redsitmdeqriesasgoaessipsoccur s,
and the electrodes are deteriorated. To avoid such the problem a barrier

| ayer 41 (ends)tod eacipbeatimg tdsistér) piese, ftbusyedntm of leecke heatingp ke st omacein

el ectrodes 21 and individual electrodes 23) of 25 the heating el enents
after t hexpesdd. nglled experstd parwordsosfitbed hehting gisisoepiees Techdadng iaegas| ayer 41
is a protective |ayer having resistance agai nst erosion such as the

cor r osi orPaftibrishd the featinpareandspehdogn poditionmivbere treckledtheie pieastars e

subst ances. 1 9 AUG 2002 16 Proposed materials suitable for the barrier

| ayer 48 farmed.f or exanple, single atonmic netal such as Ta and Ti, oxide of
Ta or Ti, corrosion resistant anorphous alloy such as tantal umal um num
(Ta-Al), titalFIGh DAf 2Bdmd BASA sianitheptinngsidesftdr thhboe Aspshawdm2i n FI G
9) the barrier layer 41 is formed on the conmmon el ectrodes Z 1 and the

i ndi vi duadre ebeplatedles 23 so that the el ectrodes 21 and 23 are not exposed
toink in the ink fl ow passage 32. Mre precisely, not only top surfaces

21-1 and 23- 1 Arains@lafionedgs 1RlsBowrAdn GGH 9si iR caf@bmatioatwisihsawn) of the
stacked common el ectrode 21 and contact |ayer 39, and an edge 23-2.and both

side 10 eftgesbddiaters hofmnealontthe chippakRtrate 8 ¥h Gudth eleati vOsigcida 28nd the
contact |layer 39 are covered with the barrier layer 41. In other words, the

barri ef0layebedd feonall s Thestelpes heades radlstordt adwim EXtaghodeayer 39 so
as to prevent them from being exposedato the ink. Thus forned barrier |ayer

41 wil | pIxpldatioh REl1A e ddsbHBed BB Birhfed®i dk)cheh eaistee] § bRMME thg sol ved
into the ink, or prevent the 15 mgration fromoccurring at the contact

surfaces jpailuea1dvee | 9@ak bBeh fRededt OrA panest Bdinibe MubtRldRGiEQdBSandbecause
of high resistancé against the corrosion. As a result, the el ectrodes are

prevent edhf k0 fgl ReERRA§Re @ 13 hieGRHLBE oh&ath BQaﬁ@%fésﬁé%r pi'ééeeﬁi kol ess
plating is one of suitablé nmethods for formng the barrier |layer 41. The

el ectrol e Bk Kbkttt h2a® kieRPofdl IThACEYIAANEELoMhENirRY demehy REpcess but
20 enpl oys conpl ex conpound sol ution of single atomc metal such as Ta and

Ti . Aceqreizng: I el o ; REd b1 t he
barri e? | ayer SZ’% %g:e&gf%g ieﬁééf‘z’aé? g%ecﬂ%é%@a?ﬁﬁgyﬁﬁlgag ﬁg&%eﬁ cgéneg’gﬂgf IOto

1,000 nmeyg héﬁfﬂ?@sis?é}#ﬁeéé’ﬁm Rl e ﬂh@%‘%&tif}% ellA5e 1095 AMn kil £kness

with uniformty over the surtfaces of the electrodes 21 and 23 "which shoul d

be cover qge %gege% hedi1s20e LB HHODSYS fth #ck NhonrdhORbhhPAbGRId | ©

pl ati ng may oye ormng t rrier layer 41. e barrier |ayer

Ig.r mat i 0 ié&hﬁ%@éiﬁﬁﬁi&mt&écﬁo&ggﬁ@&%_ &@ﬁ@@&&’&igct the hedkifiHEsalR2 17 In
Is cas€, a corrosion resistant barrier layer s formed on e chip

substr at &8 ANal A 1Bachl WhakhheLlay BP A 180 BhE TRELEADEUR HRENLd:0r ed. The
Eglrj';;[grllg or S\F;IP oa |Eg 'S Ite)rrproy o) _E;)(ram cg_rro;?‘lyon reSL'SL;ntraphy
procesgoiéy%{?g%u e%@?r&’péag?ggnlgﬁé’%g%r#gn%dﬂl?g?%a{ifﬁd 1&.%6;&191,[ %te Bgrri er

| ayer 41 js faqr only on_.requjr as, In this f.or barrier
| ayer 41 Oélﬁoeﬂﬁc?rfﬁg%go od"i ?1130[?%46 @grrpaﬁg? glu(g%@tgr nﬁdgﬁéﬁﬂieﬁiﬁﬁgg%@gsfor t he
pat t er ni evi ates. .fore precisely,.;the barr.ie aye 1,.ha rgins 41-1
whi ch segq% @H&@é‘ Wﬁlvﬂﬂ‘éﬂﬁé tfﬂﬁﬁﬁﬁ‘ee?ags 2 ,eé%élg € eﬁ&fgﬁ&lmig.‘o’ According to
this struct , the barrijer, yer, 41 cover.ss, edges of, the 10, st.acked

el ect rodé’aiélﬂe??%}hea%"q Wéc‘%]ﬁ actt éﬁ@ftyﬁ,d”éﬁﬁ%"éﬁq@ tﬁgﬂﬂﬁ!fr%f Y8ans Q

bet ween the contact |ayer, 39 and the heating resistor_24/the el ectrode 21
(23) conpPERed psarapseudrofithe dRygICILgali 2% es F%ﬂaﬁih@ BRETOPR?SIAEE Thi s
structure inproves_yielding through the manufacturing process. Since all of
t he bo%@&é?@%&ﬁ@é‘%@e 8tely sealed by the barrier layer 41, the
mgration is prevented 15 nore effectively rather than the case shown in
FIG 9. IMep3d generally known that contact-potential difference between
outer electric potentials (Volta potential difference) of two conductors
bei ng i n cont Abe chin substrate istthrs cesded Bdtht airmbe-vealf eyer made of an osafitfere, for
exanple, two netals (a, (3) having no charges being in contact with each
other, electrons transfer fromone 20 netal having snmaller work function of
el ectron to another having |arger work function of electron by the tunnel
effect. After electrochem cal potentials in the netals are equal ed to each
other by the electron transfer, they are equilibrated. If the el ectrodes 21

. o, o, o v



1 9 AUG 2002 18 heating areas 25 to contact the ink, while the el efbrﬁﬁ??UUZ
21 and 23 are prevented fromcontacting the ink. In this structure,
“electron transfer by the tunnel effect is inpossible matter. Therefore,
anode di ssolving reaction does not occur. As a result, excellent heating

el ement agai nst corrosion by ink is r&alized, noreover, the 5 resistance is
effective for a long tine. Second Enbodi nent A print head according to a
second amietdahnrh afpidissensieisepolyinvide! i Qhewohiedrayeriins destitirds oft h
reference to FIG 11. Like or sane reference nunmeral as used in FIG 9 are
al so usexsppirdxifdataly R0 hierslasete CThé espendildhyer id sifdrhaeby 10 conponents.
The print head according to the second enbodi nent conprises a protective

i nsul at iphdtdlithogfaphigethanydeér thanikegand ayQibjéeted ThQumPhRE: 300/:54i09 _
effective in preventing extra bubbles from being generated by electrolysis

in the idégreeATdisiawor 30 fol 68 miduted PTALEC WdB Wikl dHRRs dpgdrBkAratksy for med
so as to cover 15 the barrier layer 41 and the heating area 25 Matérial of
the pr®ti@ckidtemietiss istdrRed fanliMx4d. | STHEw I -detertifesCAMRRTIdv ﬁﬂssﬁg@ﬂ?nts of
the protective insulation filma42 are simlar to those of the heating

resi st ofcohahidétind & Slch@M g cRAhbEOWROR Hda@Rgddd PSidhflyken. them are
different. That is, conposition ratio of Oto others in the protective
insul atiqgnfti I m 42 is higher than that in the heating resistor film24, 20
therefore,” the protective insulation film42 shows better performance as an
i nsul ator. Sw&eet&mﬁ%%@wmavﬁng 1S b el e £ bR the sibgle dHtnd gpip - O it
adheres well to the barrier layef 41 made of Ti-Wor the |ike. Mbreover,
since CQEBOSik] & @k@ﬂﬁﬁmnﬁfsubﬁg Bl e fotelins Uhah! Airfid ihfgc 42 (Ta-Si -0
are simlar to those of the 25 ating resistor 24 _(Ta-_Sl-O-I\I)_, they al so
adher eo WRldmhRc82a Ryt hﬁrcon‘ﬁ‘ﬁﬁﬁ?qu eaﬁm Jg:rasveoxvﬁm% 'o)s@?eﬁgttayéluggn @a film 42

firmy adheres to the surface of the I ng el enent, over the
barrier t i.ng; 5. 1 9 AUG 2002 19 In addition to
the bar rqagg%g?f?%%tap@f C{Bﬁ)etﬁ.g(gsﬁalfuélrsai{og%ee% 41 which is effective in resisting
agai nst diss LNYACQRI 0SS PR _ ) [ L Ve ] tgon film
42 insul at es%? %"g ?ié‘a? Phéﬁde?‘gnﬁg %%%%%&JP g‘ghf%ﬂsﬁ%@g glgé{t{eegf 4) Q%%ﬁg ul ation

filma2is 0 erctive in preventing a short 5 circuit current from
. c éet%. . . . . .
occurring. short circuit current may occur in the nmonolithic structure

in which the ,dgi i I I ed on the
sane chip 18.A #dn oﬁgﬁ%%@y@g@%éEﬁ%?ﬁgﬁ%@%ﬁfgﬁg@@d&ﬁng‘e@#\%%n t he

el ect eatin l.sMen el ¢ angd j ndikyi dual

ol cot 1 Sastyn LGSR} bRy B A B R ro BRI T ey bRERT B "SR Y Vs e
10 ink. The short ciycuit current S el ect ol VSISl [ t hus
extra budgg?rggn%sr %’edlé%gllp 3t %ﬁga%osrggg%aﬁ? lb‘lffb%é%sscs)él g&%éh? nv}kahﬁ légv!g'hgs a
result, .ink.out petfornance is.deteriorated. Since _Pl:pLective

i nsul at ipc?ﬁmf?rfsrﬁplzé‘ ejirh§tp é?%egeli'zt%ie”g @89‘@8&3& vé'ﬁ%agg g?e_ he heating
or ovent &85t ek i beBGE Sr e eE EPORIAS EoPPacs ot ThrRe Beatis: occur.
Prevent h the n el ? 51 d ?h i ndi d Ioel tt gccu;é

n a ca ere.the co n el ectroges and. t he individual  el.ectrodes

are for ﬁﬁd*onir{qﬂé‘%é‘&ﬁ’t“gﬁo‘?’ Qﬁ%ﬁagg@g%lhceonanéxe{qagdrggpeﬁwgﬁfdtoége A i kely to
over In this enpodi nent, the_barrier |ayer 41 is for on the

el ec%%@@f“&ﬁﬂ?"ﬁgﬁ)ﬁs eaé’é’gt‘ife?:sog%'r &hgs’ee&ﬁgg?&}?e Bealing| @ odds 21, 23 and
the contact layer 39) apd th O protective insulation film42 is formed on
the bar rSPE‘iO“Pg%E’Y Hye se 5rv%ﬁ?lrél'tloatpl‘?1‘rs°tj§¥ﬁﬁ&¥tm°é{s 3t1h£ aﬁfié\ﬂecﬂ%é'b?/ f or med
barrier layer 41 buffers the _overhangs of the el ectrodes 21 and 23) thus

t he protigividpal idsflpwinassages Berla2 formed on the barrier layer 41 will have
snoot h surface because it is not affected by the overhangs of the
electroddep 21 and 23. In other words, the above structure realizes

excel l ent step 25 coverage, thus, necessary insulation is acconplished.
Accor di ng t oAmherifigroplele (IR0 F0onisemeters Hyokampdmof poliyimigdeils Prepardd even on

the heating area 25 in order to inprove cavitation resistance of the
heat i 26 QueesurR&e of the orifice plate is coated with thermo-plastic polyimide until it has

the thickness of, for example, 2 to 5 micrometers. The coated thermo-plastic

polyimide acts as adherence between the orifice plate and the wall. The orifice



~ 9 AUG 2002 20 however, the protective insulation film42 on the ?gaAm?sz
area 25 deteriorates energy efficiency of heat em ssion by the heating area
"25. In a case where priority is given to energy efficiency rather than
cavitation resistance, the protective insulation film42 may be forned
except the heating area 25. 5 Var i ous1@nbodi nents and changes may be nade
thereunto wi thout departing fromthe broad spirit and scope of the

i nvent i oplatdiseprassed eo des wallhedee abedpemnirs oiR@0ito 360 diegrdes Udldiustthas e t he
present invention, not to limt the scope of the present invention. The
scope of thelyarpsmskntd eacty ethet dirmly. sBbema myetah@lmiNdhebrchRiofs rat her than
t he enbodi nents. 10 Various nodifications made within the neani ng of an
equi val eapprokirhdtelycd.ditod microhetdrnkiektis fornsdconnttichirdtidehglacd ai ms are to be
regarded to be in the scope of the present invention. The present invention
is appli8adple not only to the thermal ink-jet printer but also to other ink
jet printers which generate pressure energy to output ink. 15 Applicable

i nsul atSi on subisd matag film stothel drifi¢ceplatedistpaetesield] (R aSwball medse fon Whi ch an
oxidized insulation filmis formed. The present invention nay enploy a

gl ass subdtdtitety e@hORr th@iozHiceuilster Bt dry @chinpeés Fireted. t MBten) he Relfdhstrate
itself is nmade of insulation material. The present invention is applicable
to a nondap&ehinghir@hé fike jietapiedueto FormMhnGiplE RRiffel VécEiHabltigt S are
separated froma head substrate. 20 This application is based on Japanese
Pat ent Apjlnietatdfon &6 HidohRladd2inftht @gifRe pha¥. 3Thad R AtsleiddzL1di Ng
specification, clainms, drawi ngs and summary. The di scfosure of the.above

Japanesefd%q;u@ﬁutti{}%gﬂ gpgéjlggla}esmrﬁfégra@ghag.ed herein by reference inits
entirety. 1 9 AUG 2002 21 Clains 1. An ink-jet printer head in which ink

is pregsed outidd 4 edet.aumAed gowetlel oits iRYnatapely Auhhheargrnarad ed by
heating the ink, said ink jet printer head conprisi'ng: 5 an insulation

substrat s and& ard Qpmpletk@ast a surface thereof is an insulator; a plurality
of heating resistors (24) which are fornmed on said insulation substrate,

each of Whi o0 an iPRIG A RLPBrifi25 b0 oG bipadl YREHA U @it or m ned

voltage is applied thereto; a pair of electrodes whi ch

el ectri camsyra&owefée?@ tﬁeog&am%giﬁémi&a@ 2heahitng dﬁ&@%gecﬁ%ﬁl- ;tex"i‘lﬂg%l"s‘ barrier

| ayer (41 ), having resistance nst corrosion caused by the in whi ch

covers sayd ﬁ/ﬁﬁﬁhfeg’%ﬁﬁué ﬁ%c}g%%rré&cfeﬁaég t?lg'zv%:lg%?%& ﬂgéaériﬁgé'glagéﬁ gL not

exposed to i oW passag aracteri ze y 15 a wall

(3D) i hinls, | @Bonns 531l DL Bt HhEHARLAL © 4 LBk ickmlgt ermine ar
passage 32-2 having the height of 10 micrometers is formed between a set of the
individual ink flows 32-1 and the common ink supply groove 28, thus they are
communicated with each other. The nozzles 35 are formed in the orifice plate 33.
The nozzles 35 are formed just above the heating areas 25 respectively. The

20 nozzles 35 are formed by the dry etching with using a metal mask 33-1. Thus, a
print head module 36 for a single color having a line of nozzles 35 whose number
is 64, 128, or 256 is completed.

Accordingly, the nozzles 35 are formed in the orifice plate 33 so that the
nozzles 35 are placed just above the heating areas 25 respectively, after the orifice

25 plate 33 is adhered to the wall 31 on the chip substrate 18. This method is

practical one because it improves productivity rather than a method in which an

orifice plate 33 which previously has nozzles 35 is adhered to the wall 31.



-- the barrier layer (41) conprises margins (41-1) which cover thel @?Luts ﬂfﬂ%(
the heating area (25) which is next to said electrodes (21, 23). 2. eln
“jet printer head according to claim1, wherein said barrier layer (41) 20
is made of anorphous netal alloy. 3. The ink jet printer head according to
claim1, wherein said barrier layer (4% is made by electrol ess plating. 4.
The ink jet printer head according to claiml, wherein said el ectrodes (21,
23) are superImpossdwiereshe chetdanasig3 s dsiostformsingaiy nexziepss byitde deat i ng
areas (25). . 25 1 9 AUG ?002 22 5. The ink jet printer head according to
clai m 4 fetehikgeis medpof Ni,rgn,aorcalselettibaysio 088sif ar thednérel maeln 334i 1

el ectrodes (21, 23) and said heating resistors (24) to interconnect said

el ect r odepp(o2ima2B) 160\d Braihds besal hagessayi thickngsd @Hthe hetalhesk BE-1j foet

printer head according to claim4, said barrier layer (41 ) covers 5 top

sur f aces eanhthedgaslpimitbéilel @St Gdemicrémefdrahiony i§ eéryphiontequal@ag accordi ng
to claiml1, wherein said barrier layer (41) is forned on each of said

el ect r ddlema(l2d thazd3) madrdmeteeylet er m ned regi ons on said heating areas (25).

8. The ink jet printer head according to claiml, wherein said heating

areas 10 (25)The abovicaysy Beb Bars pedfobaed usder thyehif dibstrhtesig s¥peRed. 9.
The ink | et printer head according to claim1 further conprising a

protectiva thesililcohivifer. | | Neft42dp 7o AREpofoeidiGabd Maat isnGheaikébd wRlerand said
barner |ayer (41). 10. The ink jet printer head according to claim?9,

wherei n saided @Ridg@ribeS liHiEOHS a(ddngat soghe 1afe. Tarkds; BeNiliddn dafed ibarrier
|l ayer (41 ) is nade of Ti-W and said protective insulation fil m{42) is

made of Tfavidkd @to HultipREhipkubRiady i it eEakiealipl Mb¥areN 8l iBkohdedbegsed out
t hrough nozzles (35) in predetermined directions by providing pressure to

the i MQ voaidd ahk doipl@tk ippinehek® 86k SABREL]HHsBYs prfiuBE€SSUr e generators (25),
di sposed within ink flow passages (32) conmuni cating to said nozzles (35),

whi ch provi deg ﬂbﬁ@&uéﬁem-§aepdmgr YR8 (BE @ﬁ'ﬁr!eel?ﬁﬁﬂ%id\éﬁédﬁg%i s applied
thereto; electrodes (21, 23) which are termnal’s for providing the

predet er KhiRe V@hd 898 n@z8RE A5PT §TYLA- PSR S ihidOlor s@hdactied barrier
| ayer (41), having resistance agai nst corrosion caused by the ink,
primaries yellow (Y), magenta (M), and cyan (C), and black (Bk) for characters
and black portions in an image are required. Therefore, at least four lines of the
15 nozzles are necessary. According to the above described method, it is able to
form a monolithic print head having four print head modules 36. The print head
modules 36 are positioned precisely by a known semiconductor manufacturing
technique.
FIG. 8A is a plan view showing a print head 38 having four print head
20 modules 36 for full-color printing. FIG. 8B is another plan view showing the
print head 38 in which the orifice plate 33 is eliminated for revealing the structure
of four-line print head modules 36.
As shown in FIGS. 8A and 8B, the full-color print head 38 comprises four
print head modules 36a, 36b, 36¢, and 36d. In the print head 38, for example,
25 yellow ink is supplied to the heating areas 25 in the print head module 36a via a

common ink supply groove 28a, magenta ink is supplied to the heating areas 25 in

the print head module 36b via a common ink supply groove 28b, cyan ink is



1 ~J AUG Z002 23 which covers said el ectrodes (21, 23) so that saitly AUG 2002
_electrodes (21, 23) are not exposed to the ink in said ink flow passage
(32) characterised in that the barrier |layer (41) conprises nmargins (41-1)
whi ch cover the part of the 5 pressure generators (25) which is next to
said electrodes (21, 23). 12. A manuf®eturing method of an ink jet printer
head in which ink is pressed out in predeterm ned directions by vapor

bubbl es g@ptiedtechelheabiogtdrags 20 thelpridt Mehdenddul@ned Ma 4 Eawmpassrge (32),
said nmethod conprising: formng a plurality of heating elenents by formng
heati ng sugplsgonse €84)and BlaeRGhk I8tippUed té &t hi@inal@eas(2Dh Bipgehtem t s heat
when a predeterm ned voltage is applied thereto, on an insulation substrate

(18, 19)headdnddilensg v@@hrc@ngﬁo@m@gdﬁqipgrdo%,zgm) on said heating resistors
(24) except said heating areas (25); formng a barrier |ayer (41), having

resi stance agfiaB8iicRQbtRS 2BBvE BEEebeldYuhdlBnddikl st@%@é% A& Sn 9@ thhn

el ectrodes (21, 23) so that said el ectrodes (21, ) are not 15 exposed to

the ink feRtsdd A Jd RA%SRYE 3 r&d j EOmbRatelae bar ner
| ayer (4f)tcorrpria2§§ r?aqplél ns (4191%3@%{%&&%%\%?&%%@6%” 0 t\‘[1?1(:em{1deé§1ti ng

area (25)1 wh fﬁllai\}iﬁuzg_lgéﬁct}&ie%@?g \@digl‘f%sr%ﬁﬁteﬁ%er%g%p"’ 137hdiN6 {Bidad

according to claim12, wherein’sai ormng barri Tayer conprises 20
form ng 59éds Behd Loy LAY Bbclfdd 106: 2RO BN ! a+,-lnqy ije met hod
accordi ng?% osc?’;ﬂlsm 1%, e?l(erlén sagi d formng Bgﬁe?ef? aﬁeem%%rsrpv?;pses form ng

sai d bargd®be 'déé/c‘i‘—{beﬁﬂé)de@il.p' ating. 15. The nethod according to claim 14,
f

wherein said formng barrier |layer conprises formng said barrier.|]ayer

(41) by el eCtFﬁmﬁlerQ§§aQL@stsicf%gtiog:§ view s&éﬁ&%ﬁﬁ?zsh%%m} theTﬂﬁJc hﬂqmgccor di ng

to claim12, el n sal ormng barrier layer conprises tormng said

R AR A1 e yte A9 SO AR s M D o
o arenhealec] saboakaaleahedkoalifpkarkanl ilaals dealralsghealsal o2l cal ca

] ca] ca]ca
That is, the heating element comprises the heating resistor piece 24 whose one end

is covered with the contact layer 39 on which the common electrode piece 21 is
superimposed, while the other end is covered with the contact layer 39 on which

15 the individual electrode piece 23 is superimposed so that the heating area 25 is
exposed. The chip substrate 18 on which the insulation layer 19 is formed has
thus formed multiple heating elements thereon.

The heating area 25 will directly contact ink because it is exposed as shown
in FIG. 9. This structure realizes efficient energy usage for boiling the ink.

20 However, if the common electrode 21 and the individual electrode 23 are also
exposed to the ink in the same manner, corrosion or migration occurs, and the
electrodes are deteriorated.

To avoid such the problem, a barrier layer 41 (10 to 1,000 nm thick) is
formed on the electrodes (common electrodes 21 and individual electrodes 23) of

25 the heating elements after the heating elements are formed through step 2. The
barrier layer 41 is a protective layer having resistance against erosion such as the

corrosion and the migration caused by ink, water, and other reactive substances.
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8#10%GU& () -G legtyalgss plating is one of suitable methods for forming the barrier layer

"10%& ()-9& !10%& (L— 93GL0% & ()-9,:!110%& ()-S!'10%& ()-

9' 1 10% & 4} - 1D gle¢tyoless plpfid E+Kcarngoyagt g mozgwm with opdingysrgoegss ot

10% & ()-310%& ()-9,10%& ()-9& 10% & ()- QRadE+K "10% & &Y1m

10%z &' g)-qipp)IQES/@@gn@)ex Qo paypd Sofytiongsfiain gigoatemic) metal such as Ta and Ti.

,)10%& ()-&& 10%& ()-alGdYNC "10%& 10z 10z 10z&y; M 10%& () -

&LIM 10%z&eqording7ml thoebegtrpless plasingongdes e atgyeoupaition., the wmveciaysnds &

109%Z& ()-& 109%Z& ()-9' ! 109%Z& ()-t109%Z& () - MLO%Z&' () -s9' 109%Z&' () - UodEYNC

"10% &  made of single atomic metal having the thickness of 10 to 1,000 nm is formed.

Thus formed barrier layer 41 has constant thickness with uniformity over the
surfaces of the electrodes 21 and 23 which should be covered. Not only the

25 electroless plating, ordinary electrolytic plating may be employed for forming the
barrier layer 41.

The barrier layer formation may employ the photolithography technique.
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the barrier layer. Thus, the barrier layer 41 is formed only on required areas.

In this case, the formed barrier layer 41 should have margins for complete
covering even if the mask for the patterning deviates. More precisely, the barrier
layer 41 has margins 41-1 which seal edges of the heating areas 25, as shown in
FIG. 10. According to this structure, the barrier layer 41 covers edges of the
stacked electrode 21(23) and the contact layer 39, and seals boundary seams Q
between the contact layer 39 and the heating resistor 24/the electrode 21(23)
completely, even if the mask deviates during the patterning. This structure
improves yielding through the manufacturing process. Since all of the boundary
seams Q are completely sealed by the barrier layer 41, the migration is prevented
more effectively rather than the case shown in FIG. 9.

It is generally known that contact-potential difference between outer electric
potentials (Volta potential difference) of two conductors being in contact with each
other causes tunnel effect. In a case where, for example, two metals (a, B)
having no charges being in contact with each other, electrons transfer from one
metal having smaller work function of electron to another having larger work
function of electron by the tunnel effect. After electrochemical potentials in the
metals are equaled to each other by the electron transfer, they are equilibrated. If
the electrodes 21 and 23 (metal) and the heating resistor 24 are exposed to
electrolytic ink, anode dissolving reaction occurs repeatedly before equilibration
appears. Such the anode dissolving reaction promotes corrosion, as a result the
print head will be broken eventually.

The above described structure shown in FIGS. 9 and 10 allows only the

"10%m& () - o" "™, ##AHAEYNC
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Second Embodiment

A print head according to a second embodiment of the present invention will
now be described with reference to FIG. 11. Like or same reference numeral as
used in FIG. 9 are also used in FIG. 11 to denote corresponding or identical

10 components.

The print head according to the second embodiment comprises a protective
insulation film formed on the barrier layer 41. The protect film is effective in
preventing extra bubbles from being generated by electrolysis in the ink.

As shown in FIG. 11, a protective insulation film 42 is formed so as to cover

15 the barrier layer 41 and the heating area 25. Material of the protective insulation
film 42 is Ta-Si-O. The composition elements of the protective insulation film
42 are similar to those of the heating resistor film 24 (Ta-Si-O-N), but composition
ratios between them are different. That is, composition ratio of O to others in the
protective insulation film 42 is higher than that in the heating resistor film 24,

20 therefore, the protective insulation film 42 shows better performance as an
insulator.

Since the protective insulation film 42 is made of Ta-Si-O, it adberes well to
the barrier layer 41 made of Ti-W or the like. Moreover, since composition
elements of the protective insulation film 42 (Ta-Si-O) are similar to those of the

25 heating resistor 24 (Ta-Si-O-N), they also adhere well to each other. Accordingly,
the protective insulation film 42 firmly adheres to the surface of the heating

element, that is, over the barrier layer 41 and the heating area 23.
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between the electrodes of the heating element (common electrode 21 and
individual electrode 23) and a ground circuit of the semiconductor substrate via tk;e
10 ink. The short circuit current causes electrolysis in the ink, thus extra bubbles are
generated. Those extra bubbles block ink flow, as a result, ink output
performance is deteriorated. Since the protective insulation film 42 exists
between the electrodes 21 and 23 of the heating element and the ink, occurrence of
the short circuit current via the ink is prevented certainly, thus, the electrolysis in
15 the ink does not occur.
In a case where the common electrodes 21 and the individual electrodes 23
are formed on the contact layer 39, the electrodes 21 and 23 are likely to overhang.
‘ In this embodiment, the barrier layer 41 is formed on the electrodes 21 and 23 so
as to cover the edges of the electrodes 21, 23 and the contact layer 39, and the
20 protective insulation film 42 is formed on the barrier layer 41. According to this
structure, the previously formed barrier layer 41 buffers the overhangs of the
electrodes 21 and 23, thus the protective insulation film 42 formed on the barrier
layer 41 will have smooth surface because it is not affected by the overhangs of the
electrodes 21 and 23. In other words, the above structure realizes excellent step
25 coverage, thus, necessary insulation is accomplished.

According to the above, the protective insulation film 42 is formed even on

the heating area 25 in order to improve cavitation resistance of the heating area 25,
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departing from the broad spirit and scope of the invention.

The above-described embodiments are intended to illustrate the present
invention, not to limit the scope of the present invention. The scope of the
present invention is shown by the attached claims rather than the embodiments.

10 Various modifications made within the meaning of an equivalent of the claims of
the invention and within the claims are to be regarded to be in the scope of the
present invention.

The present invention is applicable not only to the thermal ink-jet printer but
also to other ink-jet printers which generate pressure energy to output ink.

15 Applicable insulation substrate is not limited to the silicon substrate on
which an oxidized insulation film is formed. The present invention may employ
a glass substrate, a ceramics substrate, or the like, that is, a substrate itself is made
of insulation material. The present invention is applicable to a non-monolithic
ink-jet printer in which the drive circuits are separated from a head substrate.

20 This application is based on Japanese Patent Application No. H11-151322
filed on May 31, 1999 and including specification, claims, drawings and summary.
The disclosure of the above Japanese Patent Application is incorporated herein by

reference in its entirety.
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Claims
1. Anink-jet printer head in which ink is pressed out in predetermined
directions by vapor bubbles generated by heating the ink, said ink-jet printer head
comprising;:
5 an insulation substrate (18, 19) at least a surface thereof is an insulator;
a plurality of heating resistors (24) which are formed on said insulation
substrate, each of which has a heating area (25) which emits heat when a predetermined
voltage is applied thereto;
a pair of electrodes (21, 23) which is electrically connected to each of said
10  heating areas (25); and
a barrier layer (41), having resistance against corrosion caused by the ink,
which covers said electrodes (21, 23) so that said electrodes (21, 23) are not exposed to
ink in said ink flow passage (32)
characterized by
15 awall (31) which is formed on said insulation substrate (18, 19) to
determine an ink flow passage (32); and in that
-+ the barrier layer (41) comprises margins (41-1) which cover the part of the heating
area (25) which is next to said electrodes (21, 23).
2. The ink-jet printer head according to claim 1, wherein said barrier layer (41)
20  is made of amorphous metal alloy.
3. The ink-jet printer head according to claim 1, wherein said barrier layer (41)
is made by electroless plating.
4. The ink-jet printer head according to claim 1, wherein said electrodes (21,

23) are superimposed on said heating resistors (24) except said heating areas (25).
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7. The ink-jet printer head according to claim 1, wherein said barrier layer (41)
is formed on each of said electrodes (21, 23) and predetermined regions on said heating
areas (25).
8. The ink-jet printer head according to claim 1, wherein said heating areas
10 (25) are uncovered by said barrier layer (41) to be exposed.
9. The ink-jet printer head according to claim 1 further comprising a protective
insulation film (42) formed over said heating area (25) and said barrier layer (41).
10. The ink-jet printer head according to claim 9, wherein said heating resistors
(24) are made of Ta-Si-O-N,
15 said barrier layer (41) is made of Ti-W, and
said protective insulation film (42) is made of Ta-Si-O.
11. An ink-jet printer head in which ink is pressed out through nozzles (35) in
predetermined directions by providing pressure to the ink, said ink-jet printer head
comprising:
20 pressure generators (25), disposed within ink flow passages (32)
communicating to said nozzles (35), which provides pressure to the ink when a
predetermined voltage is applied thereto;
electrodes (21, 23) which are terminals for providing the predetermined voltage to
said pressure generators (25); and

25 a barrier layer (41), having resistance against corrosion caused by the ink,
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5  pressure generators (25) which is next to said electrodes (21, 23).
12. A manufacturing method of an ink-jet printer head in which ink is pressed out
in predetermined directions by vapor bubbles generated by heating the ink flowing in an
ink flow passage (32), said method comprising:
forming a plurality of heating elements by forming heating resistors (24),
10  each having a heating area (25) which emits heat when a predetermined voltage is
applied thereto, on an insulation substrate (18, 19) and forming pairs of electrodes (21,
23) on said heating resistors (24) except said heating areas (25);
forming a barrier layer (41), having resistance against corrosion caused by
the ink, which covers said electrodes (21, 23) so that said electrodes (21, 23) are not
15  exposed to the ink in said ink flow passage (32);
characterised in that
- the barrier layer (41) comprises margins (41-1) which cover the part of the
heating area (25) which is next to said electrodes (21, 23).
13. The method according to claim 12, wherein said forming barrier layer comprises
20 forming said barrier layer (41) of amorphous metal alloy.
14, The method according to claim 12, wherein said forming barrier layer comprises
forming said barrier layer (41) by plating.
15. The method according to claim 14, wherein said forming barrier layer comprises

forming said barrier layer (41) by electroless plating.

25



104| y109&' () - F9d0%& ()- 100 100 1
100@109%0& () -1 Y: #10%08& () -18z10%08& () - $k<dEbC 8 AUG 200
*104| YMLOY%&' () - F109%&' ()- Y109&' ()- Y109%&' ()-Y10%& ()- YS10%& ()-<-dEbC

104| Y10%&' ()-VYy 10%& ()- @Q.109& ()-Y10%& ()- Y10% ()-Y'!109%& ()-%Ar QdEbBC
104| Y, 310%&' ()-1*z10%& ()-| (109 ()- @&L10%& ()-Y$ 109 ()-I!109%& ()-

Q| dEBC 104|Y :10%&' ()-7

109%& () - Y5109 ()-Ys310%& ()-, FIGLOY& ()-Y/ 109 ()-MsbC 104] Ol

109& ()-1!109%& ()-10%&' ()-S&10%& ()-3 24 10 10,  <10%& ()-sndEbC

1041 109&' ()-1"110%&' ()-109& ()-yl09& ()-f310% ()-910%& ()-?0| dELC

104{ | 9$10%E. The methbd%Eedrilingt6 Yii)12| wherkii dajd Hrifgbariierapd®omprisesdBbC
104|'F

LL0%&: () - ot aithatric 9 (A1) by ﬂc(@%h(ﬂ ééalpqa ' () - Sy&S10%! () - : DGHI JdYNC
104|! 10 10 10, <10%& () - 09& 710 | 510%& () - 3109 () - IVZdYNC
104|! 10 10 10, <10%& () - Llow& () 10%& ()-f1l0%& ()-y&10%& ()-3
Normal " "Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"
"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Font % _3e: A=l PX_ " g<oOww 20l

<$H 5<>LVR hoAnopgr st uvwxyz{|}~_[ aoWo"#% a() +H ./ 12~456D89s;
<v=?DAGHLKPLNRSTVpWY[ I ] " bceqghaj @n r u. z$| ~Ww@&P<Qs: J6Ti nes New

RomanAri al Courier New'h Root EntryWrdDocunent H

" #$UR' ()*+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~



