5 May 2005 - 1 DESCRIPTION LIQU D INJECTION HEAD, LI QUI D I NJECTI ON
DEVI CE, AND METHOD OF MANUFACTURI NG LI QUI D | NJECTI ON HEAD 5 Background of
the Invention Technical Field The present invention relates to I|qU|d j et
heads, |iquid jet apparatuses, and methods for manufacturoféex #05 10
liquid jet head. The present invention is particularly applied to a liquid
jet apparatus using a thermal head to ensure satisfactory reliability even
if awring patternis fornmed of a wiring material having an enhanced
el ectrom gration resistance. L5 Background Art Needs for col or hard copies
have recently been growing in the fiéld of inmage processing and the Iike.
According to the needs, nethods for making color hard copies are proposed
20 which include a sublimation dye transfer nethod, a thernofusible
transfer nmethod, liquid jet nethpgscauehras ink jetting,

el ect r ophot hy, and a silver salt __phot ot her nogr aphi c nethod In the
i quid jetlﬂgﬁﬁgh H@AphoééQHEPhBHgECT5§Nd8 f BHEWanpl e,

a recording 1iqui d (I n FACTURING LIQU:[D INJECTION HE

Background of the Inventidn
Technical Field
. The present invention relates to liquid jet heads,

liquid jet apparatuses, and methods for manufacturing the
10 liquid jet head. The present invenfion is particularly

aﬁpliea to a liquid jet apparatus using a thermal head to

ensure satisfactory reliability even if a wiring pattern is

formed of a wiring material having an enhanced

electromigration resistance.

L5

. Background Art

Needs for color hard copies have recently been growing
Jin the field of image processing and the like. According to
the needs, methods for making color hard copies are proposed

20 which include a sublimation dye tranéfer method, a

thermofusible transfer method, liquid jet methods such as
ink jetting, electrophotography,Aand a silver salt
photothermographic method.

In the liquid jet methods from among those methods,

¢5 droplets of, for example, a recording liquid {(ink) are



5 May 2005 2 discharged to formdots from nozzles provided to a recording
head onto a recording object. Thus, high-quality images can be output from
-a sinple structure. The liquid jet methods are classified into, for
exanpl e, the electrostatic 5 attraction system the contin§d¥ay 298 ati on
-generating system (piezo system), and the thermal system by how to

di scharge liquid such as ink. In the thermal system |iquid, such as ink,
is locally heated to generate bubbles that push the liquid to .discharge
10 onto a printing object. Thus, high quality color imges can be printed
out froma sinple structure. A printer using the thermal systemincludes a
so-called printer head. The printer head includes a sem conductor
substrate provided thereon with heating elenents for heating 15 a liquid
such as ink, a driving circuit using a logic. integrated circuit for

dri vi ngdfihehhegtidngoekfementistsafidonheozkike byoseded ondurtoecertinml ogy.
Specifically, the thermal head has a logic integrated circuiit constituted
of MOS headsostors ovecbipbharoBfetctansThtsor shighdyekliinginaaesiciors
driven by the logic integrated circuit, on a silicon substrate. Al so, Ta,
Ta2N, PBaAbutputt heoni kesimplepssiveture.-fofhfal ididd fiemmetRedyy as the
heating el enents, by sputtering. Then, a mﬁrin? material, such as

al umi ni ape Fiagapbibdetnhnd parterpsrlpy the electrostatic

5 attraction system, the continuous vibration generating
system (piezo system), and the thermal system by how to
discharge liquid such as ink.

In the thermal system, liquid, such as ink, is locally
heated to generate bubbles that push the liquid to discharge

10 onto a printing object. Thus, high quality color images can
be printed out from a simple structure.

A printer using the thermal system includes a so—-called
printer head. The printer head includes a semiconductor
substrate pro&ided thereon with heating elements for heating

15 a liquid such as ink, a driving circuit using a logic
integrated circuit for driving fhe heating elements, and the
like by semiconductor technology.

Specifically, the thermal head has a logic integrated
circuit constituted of MOS transistors or bipolar

20 transistors; and driving transistors driven by the logic
integrated circuit, on a silicon substrate. Also, Ta, TazN,
TalAl, of the like isldeposited to form a thin film serving
.as the heating elements, by sputtering. Then, a wiring
material, such as aluminium, is deposited and patterned hy

25 mﬁetuétching tb'ébnnéct the transistors with the respective



25 wet etching to connect the transistors with the respective 5 May 2005 3
heating el enents. Furthernore, a protective layer, such as a silicon
“nitride film and an anti-cavitation layer using a Ta filmare forned. ‘The .
thermal head al so includes liquid chanbers for hol ding a SMa& ®®uch as
~ink and channels for 5 drawing the liquid to the respective liquid :
chanbers. Thus, the logic driving circuit controls the driving transistors
to excite the heating elenents, and, thereby, the thernmal head discharges
ink droplets fromthe nozzles. In order to produce a printed output with a
high 10 resolution, it is desired that_the heating elenents are densely
arranged in the thermal head. For exanple, in a printer head having a
resol ution corresponding to 600 DPI, heating resistors are aligned at
intervals of 42.333 gm Wien the driving transistors are connected to the
15 r espbettiagheaenagtel enBHEShArPATRur @ BFARERFHNE sERYShg SKCH 2%wi ri ng
material, wet etching with a chem cal solution, mainl contaian?
phosphopi 81déra@nopitKedpi kaélmacAPft afedPFar Fanht B2 tHAE t YT h* iR e
alum nium w t hout negativel¥ affectigg hth hfating ﬁ%gne s. 20 However,
i f curr&at fidmappri E8X18dt heTHPURPRFUMT PBFRCET BN RONME TRt o €T i sion with
al um nium at ons, thereby. novi the alumniumatons. As a esg%[, a
defi ci eRBJTREYS SEEUPO?ﬁlBQr? gngﬁg ﬁPﬁﬁ}ﬁfuh?gﬁ?ﬁigc%%ﬁ?%éﬁm so, the
5 drawing the liquid to the respective liquid chambers. Thus,
the logic driving circuit controls the driving transistors
to excite the heating elements, and, thereby, the thermal
head discharges ink droplets from the nozzles.
In order to produce a printed output with a high
10 resolution, it is desired that the heating elements are
densely arranged in the thermal head. For example, in a
printer head having a resolution corresponding to 600 DPI,
heating resistors are aligned at intervals of 42.333 um.
When the driving transistors are connected to the
15 respective heating elements with pure aluminium serving as a
wiring material, wet etching with a chemical solution mainly
containing phosphoric acid or the like facilitates reliable
‘patterning of the aluminium, without negatively affecting
the heating elements.
20 However, if current is applied to the aluminium,
electrons come into collision with aluminium atoms, thereby
moving the aluminium.atoms. As a result, a deficiency may
ocdur in part of the aluminium wiring pattern. Also, the

‘deficiency may result in a break in the wiring pattern (so-

25 called electromigration deficiency). In the process of



deficiency may result in a break in the wiring pattern (so 25 called

el ectrom gration deficiency). In the process of 5 May 2005 4 preparing
sem conductors, accordingly, silicon, copper, or the like is added to
alum nium instead of using pure alumnium so that al unmi SifaX ¢ n
boundaries are reinforced wth such an additive, thereby enhancing the 5
electromgration resistance. It is, therefore, considered that the
reliability of the thermal head can further be increased by use of a
wiring material having an enhanced el ectromgration resistance. In this
instance, therefore, it is considered that 10 el ectrom gration resistance
can be enhanced by, for exanple, forming heating elenents 2 and a wiring
| ayer 3 of a wiring material, such as AlI-Si or Al-Cu, in that order on a
sem conductor substrate 1 including driving transistors, after formng an
i nsul at igigpaayery erditwmsRiteondueatebrdibgiybstiatiecod, aoppdy, patt erni ng
the wiring |ayer by wet etching, as showmn in Fig. 1.-Unfortunately, the
addi t i vahen 1tilke sl ianigievatter isdhyminduoh ass$Seadr o€upsilogspnoe di ssolve in an

etching chemcal, and, therefore, residues 4 constituted of Si, Cu, or the
20 |i ke allemdindum tshe thegi @l udierien geadinr bogndaréesapraasebeéprce@noved by
the chemcal. In the case of use in the thermal head, this region, where

the w riwighrsteh an kaliddare, thereby enhancing the.
5 electromigration resistance.

It is, therefore, considered that the reliability of
the thermal head can further be increased by use of a wiring
material having an enhanced electromigration resistance. In
this instance, therefore, it is considered that

10 electromigration resistance can be enhanced by, for example,
forming heating elements 2 and a wiring layer 3 of a wiring
material, such as Al-Si or Al-Cu, in that order on a
semiconductor substrate 1 including driving transistors,
after forming an insulating layer on the semiconductor

15 substrate 1, and by patterning the wiring layer by wet
etching, as shown in Fig. 1.

Unfortunately, the additive in the wiring material,

.such as S8i of Cu, does not dissolve in an etching chemical,
and, therefore, residues 4 constituted of Si, Cu, or the

:20_ like remain in the region where the wiring material has been
removed by the chemical. 1In the case of use in the thermal
head, this region, where the wiring material has been
removed, acts as a source of dust that seriously, adversely
affects semiconductor preparing processes.

25 As one of the solution of this problem, halogen gas



removed, acts as a source of dust that seriously, adversely affects

sem conduct or preparing processes. 25 As one of the solution of this
probl em hal ogen gas 5 May 2005 -5 plasna (that is, dry etchin % may be
substituted for wet etching to forman A-Si or A -Cu mﬁrﬁhMabg ®ern. In
this dry etching using a hal ogen gas, however, the material of the
heating el enments, such as Ta, Ta2N, or TaAl, is wundesirably etched, and,
consequently, the reliability of the h%qting el enents is seriously
degraded. Thus, it has been difficult to ensure the reliability of the
thermal head by use of a wiring material having an enhanced

el ectrom. gration sistance., 10 Discl.osure of lLnvention.Th esent
invent!gh?ﬁggabeééﬁg cdﬁﬁligﬁéa i Céﬁgﬂﬁ é%%Ve}“%p&uﬁgtﬁ tgﬁ%£d§95 pfobose
a |iquidepehifead@ndoam ldrqudd-§et oapper-atbSwhavingg fhsad #1$f actiof Yehis
reliability is ensured even if a wiring pattern is fornmed of a wiring

mat er i al diaviegchnenmaiced el dcthagryr geison heséveancdhaandatariethodf f or

manuf actyring,the .liquid,jet head. |n. accordance 'thga first ect of the
pr esent Eﬁﬁveﬁﬁﬁ),?Qhe?ﬁéwgn FOVi&&fQ;I?%ui a]e?%ﬁé d dPSchargimg 29
droplet suhHeB Fa0aS) ' ed cheez! eahy, exsbhkBguangars,espardi g hest i ngyel gpent
di sposed above a sem conduct or substrat e

the heating elements is seriously degraded.

Thus, it has been difficult to ensure the reliability
of the thermal head by use of a wiring material having an
enhanced electromigration resistance.

10
Disclosure of Invention

The present invention has been accomplished in view
above, and is intended to propose a ligquid jet head and a
liquid Jjet apparatus having a satisfactory reliability

15 ensured even if a wiring pattern 1is formed of a wiring
material having an enhanced electromigration resistance, and

a method for manufacturing the liquid jet head.

In accordance with a first aspect of the present

invention, there is provided a liquid jet head discharging
| 20 droplets from a desired nozzle by exciting a corresponding
heating element disposed above a semiconductor substrate

 with a wiring pattern therebetween to generate heat so as to

heat a liquid in a corresponding liquid chamber, wherein the
heating element comprises a metal or a metallic compound,

25 and wherein a protective layer for protecting the heating
element from dry etching for forming the wiring pattern is
provided on the surface on the liquid chamber side of the
heating element.

In accordance with a second aspect of the present



with a wiring pattern therebetween to generate heat so as to heat a liquid
in a corresponding |iquid chanber, wherein the heating elenent conprises a
nmetal or a netallic conpound, 25 and wherein a protective |layer for
protecting the heating element fromdry etching for forni ®8d12helqd ring
pattern is provided on the surface on the liquid chanber side of the
heating el enment. In accordance with a second aspect of the present 5 My
2005 invention, there is provided a liguid jet apparatus for preparing a
printed material by discharging droplets froma |liquid jet head onto a
printing object, wherein, the liquid jet head discharges droplets froma

desired r | e.by 5 it di heat i.ng. t _di b
2 som cORGETAPeUb S FEEe WL hEACH FERg Part LRt el Shet BESA- L Boganarat o

heat so psebarheadl £ biaHtddl haa LTI BSBYNGIRGhddFUlg ghaphers whengein the
heati ng el enent conprises a netal or a netallic conpound, and wherein a
prot ect i ¥équayer] <t herdppotectsd ngriheihgatiige el emeneéréiom dive et odpeng f or

chamber PG BF Ehe CSSHATS S kPP LT hSacEanlande. AR 44 hinek BEpeceY o
f_he P eseRti thRenhi Qb r Ad1858ndi $n g %Q@Png Bl § 0l BHUH AL UHRG 85 15
iquid jet head discharging droplets froma desired nozzl'e by exciting a
cor r espoadinagoncatdtrg ebehehtadies postd aboveérangsgraitoadoctidre seibst wade
with a m%gi%%A¥¥§§gnhé2%rggfhxgego heat a liquid in a corresponding
liquid chamber, wherein the heating element comprises a
metal or a metallic compound, and wherein a protective layer
10 for protecting the heating element from dry etching for
forming the wiring pattern is provided on the surface on the
liquid chamber side of the heating element.
In accordance with a third aspect of the present
invention, there 1is provided a method for manufacturing a
15 liquid jet head discharging droplets from a desired nozzle
by exciting a corresponding heating element disposed above a
semiconductor substrate with a wiring pattern therebetween
to generate heat so as to heat a liquid in a corresponding
liquid chamber, the method comprising the steps of: |
20 forming the heating element of metal or a metallic
compound above the semiconductor substrate;
forming a protective layer for protecting the heating
element from dry etching for forming the wiring pattern, on
the surface on the liquid chamber side of the heating
25 element;
forming a wiring material layer of a wiring material
for the wiring pattern, on the liquid chamber side of the
protective layer; and dry-etching the wiring material layer

to form the wiring pattern.



to generate heat so as to heat a liquid in a corresponding |iquid chanber,
the method conprising the steps of: 20 form ng the heating el enent of netal
or a netallic conpound above the senm conductor substrate; formng a
protective |ayer for protecting the heating elenent fron1diwab? ng for
formng the wiring pattern, on the surface on the |iquid chanber side of
the heating 25 elenent; formng a wiring material |layer of a wiring
material for the wiring pattern, on the |iquid chanber side of the

protective layer; and dry-etching the wiring material layer to formthe
wiring pattern. 5 May 2005 -7 In an exanple enbodinent, a quuid j et head
is provided, _and a protec Lve |ayer for protectin e t|n enents, from
dry etching fof f&thi ng® ?l ng f%}jﬂqlé?ﬁl‘?g roﬁlg%hmgn ?%E e oh a
liquid cRashekes,de a0 each ﬂ‘_?o'%%%tﬂﬂﬂa elierrit ff%rﬂre r@t@:ﬂﬁ%‘ Hatding
metallic conpound In the exanp e enbodi nént, the liquid jet head and

vari ous BQ@@@W&Sa@p@maﬁﬁydetchangrﬁpnr@ptmmnqr@nwarxk$|pedtnmnﬂx§
such as a ter hea u3|n i_nk droplets vari o e drop| ets, and

i opl ot SEFEY LA f5. 15 oF BEERCE 1001 &y o 1YL P AT B Site O Fach

mi cr ogdi speRsehg %1@[@1%&19@&' 68 a ARdaa les %@Pﬂé%‘ém%éhﬂa a regent
as the droplets; and a pattern draw ng apparatus using a che

protecting In the example embodiment, the liguid jet head and
various types of apparatus discharging droplets from a
desired nozzle, such as a printer head using ink droplets,
various dye droplets, and droplets for forming a protective

10 layer as the droplets; a microdispenser, a measuring device,
and a testing apparatus using a regent as the droplets; and
a pattern drawing apparatus using a chemical for protecting
members from etching as the droplets are provided.

In the example embodiment, by providing the protective

15 layer for protecting the heating elements from dry etching
for forming the wiring pattern, on the surface on the liquid
chamber side of the heating element formed of a metal or a
metallic compound, the protective layer prevents the dry
etching from negatively affecting the heating elementé.

20 Thus, the deterioration of the reliability of the heating
elements can be prevented effectively even though the wiring
pattern is formed of a wiring material having an enhanced
electromigration resistance, and, accordingly, satisfactory
reliability can be ensured, in the example embodiment.

25 In an example embodiment, in the liguid jet head of the
liquid jet apparatus, a protective layer for protecting
heating elements from dry etching for forming a wiring
pattern is provided on the surface on a liquid chamber side

of each heating element formed of a metal or a metallic



menbers frometching as the droplets are provided. In the exanple

enbodi ment, by providing the protective 15 layer for protecting the
heating el enents fromdry etching for formng the wiring pattern, on the
surface on the liquid chanber side of the heating el ement HEWSf a
nmetal or a netallic conpound, the protective |ayer prevents the dry
etching fromnegatively affecting the heating elenents. 20 Thus, the
deterioration of the reliability of theyheating elenents can be prevented
effectively even though the wiring pattern is fornmed of a wiring nmateri al
havi ng an enhanced electromgration resistance, and, accordingly,
satisfact@r¥o i@l iability can be ensured, in the exanple enbodinent. 25 In
an exanple enbodinment, in the liquid jet head of the |liquid jet apparatus,
a protective [ayehd oexpmopllectdmigod heahtng | engotis fyom dppaetachisngchar
formng a wiring patternis RKOVLde on, the surface on _a |iquid chanber
side of PEadit &S hg P eseht lighidd tof 18 net bl sEachomdtlal 19S5 9hye 2805

7a conp | h I qq% i t, Lqui d-j et t 2. _be
achievedg%%g g‘rg?%agff¢f€aizxga ﬁg#gg or$$§$éﬁsdggd%%v§£9§@ﬁ03§%€$ﬁ%a9
W ring paaveng ias farmicof alactirogimberical e dbyiagcan enhanced
el ectrom gration resistance. In an exanple enbodi nent, a nethod for

manuf acturi ngl@® a1 RFYPEE KERPIiRaHoesat Retdiash BPT T Bamig o Prot®cli ve

liquid jet head includes the step of forming a protective

layer for protecting heating elements from dry etching for

forming a wiring pattern on the surface on a liquid chamber

10 side of each heating element formed of a metal or a metallic
compound.

In the example embodiment, the method for manufacturing

a liquid jet head can be provided by which a liquid jet head

is manufactured whose reliability i1s satisfactorily ensured

15 even though the wiring pattern is formed of a wiring

material having an enhanced electromigration resistance.

Brief Description of the Drawings
Fig. 1 is a sectional view used for describing residues
20 resulting from wet etching of a wiring pattern.

Figs. 2{(A) and (B) are sectional views used for
describing a process for manufacturing a printer head
according to an embodiment.

Figs. 3 (C) and (D) are sectional views used for fhe

25 description following Figs. 2.

Figs. 4 (E) and (F) are secticnal views used for the
description following Figs. 3.

Figs. 5 (G) and (H) are sectional views used for the

description following Figs. 4.



| ayer for protecting heating elenments fromdry etching for formng a
wiring pattern on the surface on a |liquid chanber 10 side of each heating
el enent formed of a nmetal or a nmetallic conpound. In the exanple

embodi nent, the nethod for manufacturing a liquid jet head ¥an26@5 provi ded
by which a liquid jet head is manufactured whose reliability is
satisfactorily ensured 15 even though the wiring pattern is fornmed of a
wiring material having an enhanced elgfﬁgonigration resi stance. Brief
Description of the Drawings Fig. 1 is a Sectional view used for describing
residues 20 resulting fromwet etching of a wiring pattern. Figs. 2(A) and

(B) are sectiaqnal views used for  descgr.ibing a process for ufacturing a
printer head ‘adkortihg foCdR EMbEaITENC FHYRe 30 {e] 187d (D) Sect onal
views usegdiftdhee @b desshtRhiyoribeld@wing Figs. 2. Figs. 4 (E) and (F)
are sectional views used for the description followng Figs. 3. Figs. 5
(G and (H are sectional views used for the description follow ng Figs.

4. 5 May 2005 7b Fig. 6 is a characteristic representation of changes in
resi stance of a heating elenent. 5 May 2005



8 Fig. 7 is a characteristic representation of changes in resistance of a
heating el enent under conditions different fromthose in Fig. 6. 5 Best
“Mode for Carrying Qut the Invention An enbodi ment of the present invention
will now be described with reference to the draw ngs. TheSpf@s&if>
-invention is applied to a liquid jet apparatus, a liquid jet head used in
the liquid jet apparatus, and a nethod for 10 manufacturing the liquid jet
head. In the following description, ink is used as an exanple of the
liquid discharged fromthe liquid jet apparatus. The liquid discharged
fromthe liquid jet apparatus is, therefore, not. limted to ink, and it may
be droplets or the like of a 15 fixer or a diluent of the ink, of dyes, or
for formng a protective |layer. Also, it, of course, nmay be a reagent, as
in cases of use in a mcrodi spenser, various types of apparatus, various
types of testhilty dppar & ¢harertaréhticcakprésenpabierntdigcimmes sifrom
etching, as in cases of use in 20 pattern draw ng apparatuses or the |ike.
(1) Strukstistavicarrfemdiatdiy Bleyenk Apdes SCRAPikiensedif 6ABLLYi ews used
for describing a process for manufacturing a printer head according to an
embodi neftom | Hiq e gt ks b-af ter being 25 cleaned, a p-type silicon
substrate 11 is subjected to 5 May 2005

5 Best Mode for Carrying Out the Invention
An embodiment of the present invention will now be
described with reference to the drawings. The present
invention is applied to a liquid jet apparatus, a liguid jet
head used in the liquid jet apparatus, and a method for
10 manufacturing the liquid jet head. In'the following
description, ink is used as an example of the liquid
discharged from the liquid jet apparatus. The liquid
.discharged from the liguid jet apparatus is, therefore, not
limited to ink, and it may be droplets or the like of a
15. fixer or a diluent of the ink, of dyes, or for forming a
protective layer. Also, it, of course, may be a reagent, as
.in cases of use in a microdispenser, various types of
~ apparatus, various types of testing apparatus, or a chemical
for protecting members from etching, aé in cases of use in
N 20 pattern drawing apparatuses or the like.
(1) Structure of an embodiment
'Figs. 2(A) to 5(H) are sectional views used for
deécribing a process for manufacturing a printer head
according to an embodiment. In the process, after being

25 'cleaned, a p-type silicon substrate 11 is subjected to



9 deposition of a silicon nitride layer, as shown in Fig. 2(A) in the
process, the silicon substrate 11 is subsequently subjected to |ithography
- and reactive ion etching to renove the silicon nitride layer fromthe

regi ons other than 5 predeternined regi ons where transi st ofdVay 308 ned.
Thus, in the process, the silicon nitride layer is provided in the
regions on the silicon substrate 11 where the transistors are forned.
Then, in the process, a thernmally oxidized-silicon 10 layer is formed in
the regions fromwhich the silicon nitride |layer has been renoved to form
el enent separation regions (LOCOS. local oxidation of silicon) 12 for
separating transistors. After the silicon substrate 11 is cleaned, a gate
having a tungsten 15 silicide/polysilicon/thermally oxidized | ayer
structure in each transistor-formng region. The silicon substrate 11 is
furtherdepbfetied ¢D & onilnpiramidyiste dmydoarst shgvmedn Fa9.f Sl
source/drain regions, thereby formng MOS switching . transistors 14 and 15.
One typEnothewreheny, t kst skioren 15419520211%’5%§éd iFoFUBREAPRG ¥ espect i ve
heating elements and has a wthstand voltage of abouyt 30 V. On the other
hand, t#ebiethed t9pblefogranmiy st erg it tioruedshand APegFRPEE circuit
for controlling the foregoing driving transistor, ﬁnd ig@driven by a

vol t aget®ee silAcamenitiife ne¥fodedn o F9PsEs B 6PhdE8Fho Silicate

d ass) layer 16 is deposjted .
5 ) prgaetermined %ggions %ﬁ%re transistors are formed. Thus,

in the process, the silicon nitride layer is provided in the
regions on the silicon substrate 11 where the transistors
are formed.
Then, in the process, a thermally oxidized-silicon

10 layer is formed in the regions from which the silicon
nitride layer has been removed to form element separation
regions (LOCOS: local oxidation of silicon) 12 for
separating transistors. After the silicon substrate 11 is
cleaned, a gate having a tungsten

15 silicide/polysilicon/thermally oxidized layer structure in
.each transistor-forming region.' The silicon substrate 11 is
further subjected to ioﬂ implantation and heat treatment to
form source/drain regions, thereby forming MOS switching
transistors 14 and 15. One type of switching transistors 14

20 is used for exciting respective heating elements and has a
withstand voltage of about 30 V. On the other hand, the
other type of transistors 15 constitutes an integrated
circuit for controlling the foregoing driving transistor,
and is driven by a voltage of 5 V. Then, in the process, a

25 BPSG (BoroPhosepho Silicate Glass) layer 16 is deposited by



interlayer. Contact holes are subsequently fornmed above the silicon
‘sem conduct or di ffusion layer (source/drain) by 5 photolithography and
N Wiios

reactive ion etching using a CFx gas. Furthernore, the sil®

- 11 is washed with diluted

trate

hydrofluoric acid, and a titaniumlayer and a

titanium nitride barrier netal are deposited in that order at respective
t hi cknesses of 20 and 50 nm by sputtering. 10 Moreover, al um nium

containing 1 percent of siliconis

Then,

wiring pattern 18. Thus, the wring

tern 18 fornmed of a wiring

havi ng an enhanced el ectrom grati on resistance connects the 15 MOS

transistors 15 constituting a driving circuit to froma

deposited to a thickness of 600 nm
photol it hography and dry etchigg are performed to forma first
t

mat eri al

| ogi ¢ integrated

ci rcui t.CvVbhefChéemidadie apmoe $Epass idiilanjortooxXioder baydéns(idetdayl ed TEOS) 19
serving as an insulating interlayer is deposited by CVD, and is
subsequeintgrpiygrari zed by CWP (Chemical 20 Mechanical Polishing) or a
resi st etch back technique. Turning to Fig. 2(B), after the deposi

t he

or TaAl, is deposited at a predeterm ned thickness by sputtering,
excess hEdtierpdusian ¢4 ffmsdong|laver (source/drain) by

5

10

15

20

25

photblithography and reactive ion etching using a CFx gas.

tion of

i nsul at iGeqtiastteblodger arg hubseAyentsy sformedt apded , tlaichilaigcora, Ta2N,

and the

:Furthermore, the silicon substrate 11 is washed with diluted -

hydrofluoric acid, and a titanium layer and a titanium
nitride barrier metal are deposited in that order at
respective thicknesses of 20 and 50 nm, by sputtering.
Moreover, aluminium containing 1 percent of silicon is
deposited to a thickness of 600 nm. Then, photelithography
anq dry etching are performed to form a first wiring pattern
18. Thus, the wiring pattern 18 formed of a wiring material
having an enhanced electromigration resistance connects the
MOS transistors 15 constituting a driving circuit to from a
logic integrated circuit.
Then, in the process, a silicon oxide layer (so-called
' TEOS) 19 serving as an insulating interlayer is deposited by
CVD, and is subsequently planarized by CMP (Chemical
Mechanical Polishing) or a resist etch back technique.
Turning to Fig. 2({B), after the deposition of the
insulating interlayer, a heating resistor material, such as
Ta, TapN, or TalAl, is deposited at a predetermined thickness
by sputtering, and the excess heating resistor material is

removed by photolithography and'dry etching. Thus, heating



25 renoved by photolithography and dry etching. Thus, heating 5 May 2005

el ements 20 are forned. Then, as shown in Fig. 3(C, SiNor SiCis
~deposited at a predetermnined thickness by CVD to forma protective |ayer
22 for protecting the heating el ements 20 fromdry etching® Ma%00P wiring
-material. The protective |layer 22 has a sufficient thickness (100 nm or
nore). Turning to Fig. 3(D), after lithography, the protective |layer 22 is
subj ected to dry etching using plasma of mainly a CFx gas to renove the
regions to be connected with a 10 wiring pattern so that the protective

| ayer 22 is provided only on the heating el ements 20. Then, as shown in
Fig. 4(E), contact holes are formed phot ol i t hography and reactive ion
etching using a CFx gas. Furthernore, the silicon substrate 11 is washed
with diluted 15 hydrofluoric acid, and a titaniumlayer and a titanium

ni tri de dlasmerars 28 alrearfertedosi ted in that order at respective

t hi cknesses of 20 and 50 nm by sputtering. Moreover, alum nium containing
1 percent of Teehi,cen EbowdeposFied A(Ch, pf Blereridhed tdaRdaides BE
sputtering. Thus, 20 a wiring material layer 24 is formed which is

connect ed preddtieeiiinest thilckngspabyeFMDwitphfphe 2oRrattchbYesla¥RFf to t he
heating el enments 20 at the regions where the heating elenents 20 are
exposed.22Tdior myotecriigy 4hE) heatieg glpmenspedPlsfrepepry tpching

5 of a wiring material. The protective layer 22 has a
sufficient thickness (100 nm or more).
Turning to Fig. 3(D), after lithography, the protective
layer 22 is subjected to dry etching using plasma of mainly
a CFx gas to remove the regions to be connected with a
10 wiring pattern so that the protective layer 22 is provided

only on the heating elements 20.

Then, as shown in Fig. 4(E), contact holes are formed
by photolithography and reactive ion etching using a CFx gas.
Furthermore, the silicon substrate 11 is washed with diluted

15 Thydrofluoric acid, and a titanium layer and a titanium
nitride barrier metal are deposited in that order at
respective thicknesses of 20 and 50 nm, by sputtering..

'Moreover, alﬁminium containing llpercent of silicon is
deposited at a predetermined thickness by sputtering. Thus,

20 a wiring material layer 24 is formed which is connected to
the first wiring pattern with the contact holes and to the
heating elements 20 at the regions where the heating
elements 20 are exposed.

Turning to Fig. 4(F), after -a photoresist step, the

25 3resﬁlting_wiring material layer‘24 is subjected to



25 resulting wiring material layer 24 is subjected to 5 May 2005 12
“ani sotropic dry etching using chlorine gas plasma to forma second wiring
pattern 25. The second wiring pattern 25 serves as a power source wre and
a grounding wire and also serves to connect the driving t&d#ay 3% s 14 to
-the heating elenents 20. In this instance, etching tinme is set so |long as
to sufficiently over-etching the wwring material |ayer 24, thereby
conpletely renoving the wiring material without remaining in stepped
regions. Thus, a short circuit in the 10 wiring pattern resulting fromthe
remaining wring material can sufficiently be prevented. Then, in the
process, a silicon nitride layer 27 Xerving as an ink protection |layer is
deposited at a thickness of 300 nm as shown in Fig. 5(G. A tantalum 15
| ayer i s subsequently deposited at a thickness of 200 nm by sputtering, as

shown i nrfiis®tRfdde @y QLPNARARLInGAKIBLEAR ghaYsTadfh dhefor@ Lry film
29 and a ﬁbzzle sheet}go are gﬁepé?%?ed in tha? or%e?. The dryrfiln129 IS

const it Wb wirfioly @4arehe, 28 camrhanseeshh, wahothy Spdoramd imn a 20
predet erm ned shape at a predeterm ned thickness so as to define ink

chanmber searvbavald s @lowierk sohaaaels rhayhagaagrpnedei@réi nedahei ghio by
curing. on the other hand, the nozzle sheet 30 is fornmed in a
pr edet ersmmed shapensecasthe driving transistors 14 to the heating
5 elements 20. |
In this instance, etching time is set so long as to
sufficiently over—etching the wiring material layer 24,
thereby completely rémoving the wiring material without
remaining in stepped regions. Thus, a short circuit in the
10 wiring pattern resulting from the remaining wiring materiai
can sufficiently be prevented.
Then, in the process, a silicon nitride layer 27
serving as an ink protection layer is deposited at a
thickness of 300 nm, as shown in Fig. 5(G). A tantalum
15 layer is subsequently deposited at a thickness of 200.nm by
sputtering, as shown in Fig. S(ﬂ) to form an anti-cavitation
layer 28. Then, a dry film 29 and a nozzle sheet 30 are
rdeposited in that order. The dry film 29 . is constituted of,
for example, a carbon resin, and-is formed in a
_20 .predetermined shape at a predetermined thickness so as to
define ink chambers and walls of ink channels having a
predetermined height, by curing. On the other hand, the
nozzle sheet 30 is formed in a predetermined shape so as to
define nozzlés 33 from which ink is-discharged, above the

25 heater elements 20. The nozzle sheet'BD is supported on the



define nozzles 33 fromwhich ink is discharged, above the 25 heater

el ements 20."  The nozzle sheet 3.0 is supported on the 5 May 2005 13 dry

" film 29 by adhesion. Thus, the ink chanbers 31, the channels for draw ng
the ink to the ink chambers 31, and the nozzles 33 are foPi¥d %h the dry
- film29 and the nozzle sheet 30. 5 (2) Operation of the enbodinment In
order to manufacture a printer head; in a process for manufacturing a
printer head according to the enbodi nent, the sem conductor substrate 11
including the transistors 14 and 15, which are forned by treating the

sem conductor 10 substrate 11, is Qrgggned (Fig. 2(A)), and the insulating

interlayer 19, the wiring patterns 18 and 25, the dry film 29, the nozzle
sheet 30, and other | ayers are deposited one by one on the sem conductor
substrate 11 (Figs. 2(B) to 5(H)). 15 In this manufacturing process, when
the | ayelwy dridm d&pbyi edhesieonpy dhas.t hbef ipkt chapbagspaltef®18 is forned
of Al -Si having an enhanced el ectrom gration resjistance,_and then, the
heat i ng €1eeWsiss 20 greviganddenitk tRethasinht FhgPeRt eft ay@td 192 %et ween
the first mﬁrin% pattern 18 and the_ 20 heatin elenentshZO. The silicon
ni tride MR/ED 338G H§rMes ¥ifPotbet AVE Fa)Br2AgaPAstiariCetthing is
further forne% on the heating elements 20 to a sufficient thickness. After
sheet 30.
5 (2) Operation of the embodiment
In order to manufacture a printer head, in a process
for manufacturing a printer head according to the embodiment,
the semiconductor substrate 11 including the transistors 14
and 15, which are formed by treating the semiconductor
i0 substrate 11, is prepared (Fig. 2(A)), and the insulating
interlayer 19, the wiring patterns 18 and 25, the dry film
29, the nozzle sheet 30, and other layers are deposited one
by one on the semiconductor substrate 11 (Figs. 2(B) to
5(H)) .
15 In this manufacturing process, when the layers are
deposited one by one, the first wiring pattern 18 is formed
of Al-5i having an enhanced electromigration resistance, and
then, the heating elements 20 are formed with the insulating
interlayer 19 between the first wiring pattern 18 and the
20 heating elements 20. The silicon nitride layer 22 serving
as a protective layer against dry etching is further formed
-on the heating elements 20 to a sufficient thickness. After
the wiring material layer 24 is formed of Al-Si having an

enhanced electromigration resistance, the wiring material

25 layer 24 is removed by dry etching_to form the second wiring



the wiring material layer 24 is formed of Al -Si having an enhanced
“electromgration resistance, the wiring material 25 layer 24 is renoved by
dry etching to formthe second wiring 5 May 2005 14 pattern 25. As a
result, in the printer head manufactured in this process, %XMay 2@Qf ons
-corresponding to the heating elements 20 are exposed to chlorine plasnma
for dry etching when the 5 second wiring pattern is formed by the dry
etching. However, in the enbodinent, since the regions to be exposed is
covered with the protective |ayer 22 against dry etching formed of silicon
nitride (or silicon carbide) to a sufficient thickness, the chlorine
plasma is prevented from 10 directly ®tfecting the heating el ements 20.
Therefore, the deterioration of the reliability of the heating el enents
can be prevented effectively even though the wiring pattern is fornmed of
the wiripgtoeterzsl having an enhanced electrom gration resistance. Thus,
satisfactory reliability 15 of the heating elenent is ensured. Mreover, in
the dry etchimg d afeshryi ng the pecandr Wehdngapatietaréd ihetrendodi ment,

over etching is perforned so sufficiently that the wiring material does
not renmapnotdéss steppetegiegionrsnddsd to ithet heateayl elagepts nter head,
20 a short circuit in the wiring pattern resulting fromthe remnaining
Wi ring n%@eatejexmnsdﬁaqneﬂh&uniﬁeemﬂesmhvéby,dagdetching when the
5 second wiring pattern is formed by the dry etching. However,
in the embodiment, since the regions to be exposed is
covered with fhe protective layer 22 agalnst dry etching
formed of silicon nitride (or silicon carbide) to a
sufficient thickness, fhe chlorine plasma is prevented from
10 directly affecting the heating elements 20. Therefore, the
deterioration of the reliability of the heating elements can
be prevented effectiveif even though the wiring pattern is
formed of the wiring material having an enhanced
electromigration resistance. Thus, satisfactory reliability
15 of the heating element is ensured. |
Moreover, in the dry etching for forming the second
wiring pattern in the embodiment, over etching is performed
rso sufficiently that the wiring material does not remain in
stepped regions. As a result, in the resulting printer head,
20 a short circuit in the wiring pattern resulting ffom the
remaining wiring material can be prevented effectively, and,
consequently, reliability can be. increased.
By providing the protective layer 22, the heating

elements 20 are positioned apart from the respective ink

. 25 chambers 31 by the thickness of the protective layer 22.



consequently, reliability can be-i ncr eased. By providing the protective
| ayer 22, the heating elenents 20 are positioned apart fromthe respective
~ink 25 chanbers 31 by the thickness of the protective layer 22. 5 May 2005 -
15 However, SiN or SiC constituting the protective |ayer ZMayng00% t her mal
- conductivity higher than that of a silicon oxide layer (Si02). The heating
el ements can, therefore, heat the ink in the ink chanbers so sufficiently
as to discharge ink 5 droplets, even though the protective layer 22 is
provided. Figs. 6 and 7 show the results of. tests for checking the
reliability of the protective Iayeg_%% formed as in above. The tests were
performed on square heating elenents ~“of 18 ~(err)min side | ength by
repeat edly applying pulsed 10 electric power. In the tests, head chips were
prepared by depositing a SiN layer serving as an ink barrier |ayer to a
t hi ckned®wefve300 Sridin cand iCucehertidepesgt thg rroaachiven baer Fawiasation
| ayer to a thickness of 200 nm Fig. 6 shows the case where the protective
| ayer 22 waerfedmednsuctiiviay bAehe® throkhbas of 2 helpbred oiridet he
protective |ayer 22 whose thickness was reduced to the snallest val ue by
dry et cHia¥gr W&303D- nnThehesapingeal femts sierdssfecedpadpiiiced to
the test pieces, the resistance of the heating elenment, increased .
seri ousliyk dad thepiedk champersn§oosBfifiedenrhlinds 280 AL IHAIE 11} eces at
t he count of about 107 Fig. 7 shows ) . .
5 droplets, even tholUgh the protective layer 22 is provided.
Figs. 6 and 7 show the results of tests for checking
the reliability of the protective layer 22 formed as in
above. The tests were performed on sguare heating elements
of 18 pm in side length by repeatedly applying pulsed
10 electric power. In the tests, head chips were prepared by
depositing a SiN layer serving as an ink barrier layer to a
thickness of 300 nm and further depositing a tantalum anti-
cavitation layer to a thickness of 200 nm. Fig. 6 shows the
case where the protective layer 22 was formed such that the
15 thickness of the portion of the protective layer 22 whose
thickness was reduced to the smallest value by dry etching
was 30 nm. When pulses of 0.8 W were repeatedly applied to
‘the test pieces, the resistance of the heating element
increased seriously, and a break in wiring occurred in one
20 of the test pieces at the count of about 107. Fig. 7 shows
the case where the protective layer 22 was formed such that
.the thickness of the.portion of the protective layer 22
whose thickness was reduced to the smallest value by dry

"etching was 100 nm. When pulses of 0.8 W were repeatedly

25 . applied to the test pieces and when pulses of 0.9 W were



~of "the portion of the protective |layer 22 whose thickness was reduced to
-the small est value by dry etching was 100 nm Wen pul ses of 0.8 Wwere
repeatedly 25 applied to the test pieces and when pul ses o Maw2§@Swere 5
-May 2005 16 repeatedly applied, changes in the resistivity were reduced
to about 5% with respect to the initial value. (3) Effects of the
enbodi ment According to the above-described structure, by 5 providing the
protective layer for protecting the heating elements fromdry etching for
formng the wiring pattern, on the i;k_chanber side of the heating
el enents, satisfactory reIiabiIitY'é'n be ensured even though the wring
pattern is formed of a wiring material having an enhanced 10
el ectrom gration resistance. By formng the protective |layer of silicon
ni tri de refpeasiddigoappaibdgdechihgesnkni thehees hkt chianbersre aredfdadi ent | y
be heated even though the protective |layer is provided between the ink
chanber s camthotilte Seatiithg rekpaent so tbe( #pifbel hexlwnbodi ment Al t hough the
enbodi nent illustrates the case where the protective layer is fornmed of
silicon (3t Efdecdrs oifl tbenembadbindet it is not limted to the use of these
materials. The protective |ayer nay be fornmed of silicon oxide if the
According to the above—described structure, by '
5 providing the protective layer for protecting the heating
elements from dry etching for forming- -the wiring pattern, on
the ink chamber side of the heating elements, satisfactory
reliability can be ensured even though the wiring pattern is
formed of a wiring material having an enhanced
100 electromigration resistance.
By forming the protective layer of silicon nitride or
silicon carkbide, the ink in the ink chambers can efficiently
be heated even though the protective layer is provided
between the ink chambers and the heating elements.
15 {(4) Another embodiment
Although the embodiment illustrates the case where the
protective layer is formed of silicon nitride or silicon
‘carbide, it is not limited to the use of these materials.
The protective layer may be formed of silicon oxide if the
20 ink in the ink chambers is efficiently heated.
Although the embodiment illustrates the case where the
wiring pattern is formed of a wiring material having an
enhanced electromigration resistance, the present invention

is not limited to this, and may widely be applied to cases

25 where the wiring pattern is formed of various. wiring



20 ink in the ink chanbers is efficiently heated. Al though the enbodi nent
illustrates the case where the wring pattern is fornmed of a wiring
-material having an enhanced el ectrom gration resistance, the present
invention is not limted to this, and may widely be appli &2w2@ses 25
- where the wiring pattern is formed of various wiring 5 May 2005 17
materials by dry etching. Al though the enbodinent illustrates the case
where the present invention is applied to a printer head and a printer
di scharging ink droplets, the present inventionis not 5 1limted to these,
and may widely be applied to various __apparatuses, such as a printer head
di scharging droplets of various tybé¥76T dyes or droplets for formng a
protective |layer; a mcrodispenser, a neasuring device, and a testing
apparatus di scharging droplets of a reagent; and a pattern 10 draw ng
appar at usaibksicdlar @gyngirgr eftlcdlisigof a chemcal for protecting nmenbers from
etching. According to the above-described structure, by providing the.
protective | ajehofigh phetembbagméhe hehhstghtlds ellaimidse Wil rahet chi ng
for formng the wiring pattern, on the ink chanber side or other liquid
chanber mieferdf inventheat isgappéiedt $p saprsfiaet ohyadedndbil ptintan be
ensured even though the wiring pattern is forned of a wiring nmateri al
havi ng ahisdiiwied drdctiropilgtati sher psesenahcenvention is not

5 limited to these, and may widely be applied to various
apparatuses, such as a printer hedad discharging droplets of
various types of dyes or droplets for forming a protective
layer; a microdispenéer, a measuring device, and a testing
apparatus discharging droplets of a reagent; and a pattern

10 - drawing apparatus discharging droplets of a chemical for

protecting members from etching.

According to the above-described structure, by
providing the protective layer for protecting the heating
15 elements from dry etching for forming the wiring pattérn, on
the ink chamber side or other liquid chamber side of the
heating elements, satisfactory reliability can be ensured
'even though the wiring pattern is formed of a wiring
material having an enhanced electromigration resistance.
20
Industrial Applicabiiity
The present invention relates to liguid jet heads,
liquid jet apparatus, and method for manufacturing a liquid
jet head, and is particularly applied to a liquid jet

25 apparatus using a thermal head.



20 I ndustrial Applicability The present invention relates to liquid jet
heads, liquid jet apparatus, and nethod for nmanufacturing a liquid jet
head, and is particularly applied to a liquid jet 25 apparatus using a
thermal head. 5 May 2005 -18 CLAIMS | A liquid jet head diMahad®efi ng
droplets froma desired nozzle by exciting a correspondi ng heating

el ement di sposed above a sem conductor substrate with a wring pattern
t her ebetween to generate heat so as to heat a liquid in a corresponding
| i qui d chanber, wherein the heating el enment conprises a netal or a
metal | i c conmpound, and wherein a protective |layer for protecting the
heating el enent fromdry etching foLfégning the wwring patternis
provi ded on the surface on the quui&'chanber side of the heating el enent.
2. Aliquid jet head according to @maimgd, wherein the protective |ayer
conprises silicon nitride or silicon carbide. 3. Aliquid jet head
according to Claiml, wherein the protective layer is locally fornmed on

the surffpe Pl tffq££8Ui%é%ui é%dSig?sgﬂa&gﬁggﬁuégghlets from a
desired nozzle by exciting a corresponding heating
element disposed above a semiconductor substrate with a
wiring pattern therebetween to generate heat so as to
heat a liquid in a corresponding liquid chamber,

_ wherein the heating element comprises a metal or a
metallic compound, and
wherein a protective layer for protecting the
heating element from dry etching for forming the wiring
pattern is provided on the surface on the liquid chamber
side of the heating element.
2. A liquid jet head according to Claim 1,
wherein the protective Jlayer comprises silicon
nitride or silicon carbide.
3. A liquid jet head according to Claim 1,
wherein the protective layer is locally formed on
the surface on the liquid chamber side of the heating
element other than the region connected to the wiring
'pattern. |
4. A liquid jet apparatus for preparing a
printed material by discharging droplets from a liquid
jet head onto a printing object,
wherein, the liquid jet head discharges droplets
from a desired nozzle by exciting a corresponding heating

element



el ement other than the region connected to the wwring pattern. 4. Aliquid
jet apparatus for preparing a printed material by discharging droplets
froma liquid jet head onto a printing object, wherein, the liquid jet
head di scharges droplets froma desired nozzle by excitin§Maxd?i%espondi ng
heating elenent 5 May 2005 19 di sposed above a sem conductor substrate
wth a wring pattern therebetween to generate heat so as to heat a liquid
in a corresponding liquid chanber, wherein the heating el enent conprises a
metal or a netallic conpound, and wherein a protective |ayer for
protecting the heating elenent fromdry etching for formng the wiring
pattern is provided on the surface ong%?e | i qui d chanber side of the

heating elenent. 5. A nethod for nmanuf uring a liquid jet head

di schar gingpaisel ethdveoma dashieshdezebe byuexeirddtRg aitapr respeneing
heating el ement di sposed above a semi conductor substrate with a wiring
pattern PRECerst idwrakeigeserate ghosrade dxeao treadsatbi fgiad ian klquid

cor 2opoufl 09 LM b SHaPel 1418 MELed,conprising the steps of: formng

wherein the heating element comprises a metal or a
metallic compound, and

wherein a protective layer for protecting the heating
element from dry etching for forming the wiring pattern is
provided on the surface on the liquid chamber side of the
heating element.
5. A  method for manufacturing a ligquid Jet  head
discharging droplets from a desired nozzle by exciting a
corresponding heating element disposed above a semiconductor
substrate with a wiring pattern therebetween to generate
heat so as to heat a liquid in a corresponding liquid
chamber, the method comprising the steps of:

forming the heating element of metal or a metallic
compound above the semiconductor substrate;

forming a protective layer for protecting the heatihg
element from dry etching for forming the wiring pattern, on
the surface on the 1liquid chamber side of the heating

‘_element;

forming a Wiring material layer of a wiring material
for the wiring pattern, on the liquid chamber side of the
protective layer; and

dry-etching the wiring material layer to form the



conpound above the sem conductor substrate; formng a protective |ayer for
protecting the heating elenent fromdry etching for formng the wiring
pattern, on the surface on the liquid chanber side of the heatin
element; fornming a wiring material layer of a wiring materiday 285 t he
wWiring pattern, on the liquid chanber side of the protective |ayer; and
dry-etching the wiring material layer to formthe 5 May 2005 -20 wiring
pattern. 6. Aliquid jet head according to daiml1l wherein said netal or
“nmetallic compound contains tantalum or a tantalum conmpound. 7. Aliquid
jet head according to Caiml, wherein a liquid protection |ayer for
protecting the heating el enent fronlégg liquid is provided on the surface
on the liquid chanber side of the protective layer. 8. Aliquid jet
appar at ugiaGeRy dawrde Caim4, wherein said netal or netallic conpound
contains tantalum or a tantalum conpound. 9. A liquid jet apparatus
accordi n§-to @ ai miguidiherisith t Heeddot estivediager ¢onpriGesima sili con
nitride el si.l.icon,

erein sa1&%£g£gf'or metallic compound contains tantalum
or a tantalum compound.
7. A liquid jet head according to Claim 1,
wherein a liquid protection layer for protecting the
heating element from the 1liquid is provided on the
surface on the 1liquid chamber side of the protective
layer.
8. A liquid Jjet apparatus according to Claim 4,
wherein said metal or metallic compound contains tantalum
or a tantalum compound.
9. A liquid Jet apparatus according to Claim 4,
wherein the protective layer comprises a silicon nitride
or silicon carbide. |
10. A liguid jet apparatus according to Claim 4,

wherein a liquid protection layer for protecting the

heating element from the liquid is provided on the
surface on the liguid chamber side of the protective

layer.

11. A method for manufacturing a liquid jet head
according to Claim 5, further comprising the step of
forming a liguid protection layer for protecting the
heating element from the liguid on the surface on the
ligquid chamber side of the protective layer after the

step of the etching for forming the wiring pattern.



10. A liquid jet apparatus according to Claim4, wherein a liquid
protection layer for protecting the heating elenent fromthe liquid is
provi ded on the surface on the liquid chanber side of theéﬁgotective

| ayer. 11. A method for manufacturing a liquid jet head a®MadEéRpto C ai m
5, further conprising the step of - formng a liquid protection |ayer for
protecting the heating elenment fromthe liquid on the surface on the

| i quid chanmber side of the protective layer after the step of the etching
for formng the wiring pattern. 5 May 2Q0% 21 ABSTRACT To ensure _
satisfactory reliability even if the wiring pattern is fornmed of a wring
mat eri al havi ng an enhanced electrom gration resistance, by providing a
protective layer 5 for protecting heating elenments fromdry etching for
formng a wring pattern, on the ink chanber side or other liquid chanber
si de of each heating el enent. ABSTRACT

To ensure satisfactory reliability even if the wiring
pattern‘is fdrmed of a wiring material having an enhanced
electromigration resistance, by providing a protective layer

5 for protecting heating elements from dry etching for forming
‘a wiring pattern, on the ink chamber side or other liquid

chamber side of each heating element.



