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@AphoééQHEPhEHgECT5 ng f BHEWanpl e,

a recording I|qU|d (|nﬁ¥'§%§ yR§5§5LIQU1D INJECT?ON 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



2 discharged to formdots fromnozzles provided to a recording head onto a
recordi ng object. Thus, high-quality images can be output froma sinple
structure. The liquid jet nmethods are classified into, for exanple, the

el ectrostatic 5 attraction system the continuous vibratioﬁ’@@hgﬁgiing
-system (pi ezo systen), 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 inages can be printed out froma sinple
structure. A printer using the thergﬁ# systemincludes a so-called printer
head. The printer head includes a senTconductor substrate provided thereon
with heating elenments for heating 15 a liquid such as ink, a driving
circuit using a logic integrated circuit for driving the heating el enents,
and t hediktkerbgdsem tonduddos fechnobogyes pecvidedlty,athecehdimnl head
has a logic integrated circuit constituted of MOS transistors or bipolar
20 trankestioostoaadrdcovilhggt ohmsctt or Shusi vehohyawdkl tngimagenteyr at ed
circuit, on a silicon substrate. Al so, Ta, Ta2N, TaAl, or the like is
deposi tkd ¢utputnfaomhinsimpheseryiaguras tRee hbbgvig Bemeitkodpy _
sputtering. Then, a wiring material, such as alumnium is deposited and
pat t er neiebglasspbicgt thtng forconperlet hEherahRFst¥vi's@WiEh the respective
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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



3 heating elenents. Furthernore, a protective layer, such as a silicon
nitride film and an anti-cavitation layer using a Ta filmare fornmed. The
“thermal head al so includes Iiquid chanbers for holding a Iiﬂuid such as
ink and channels for 5 drawing the liquid to the respective® Mayfe
- chanmbers. Thus, the logic driving circuit controls the driving transistors
to excite the heating el enents, and, thereby, the thermal head di scharges
ink droplets fromthe nozzles. In order to produce a printed output with a
high 10 resolution, it is desired that the heating el enents are densely
arranged in the thernal head. For exagple, in a printer head having a )
resol ution corresponding to 600 DPI, heating resistors are aligned at
intervals of 42.333 gm Wen the driving transistors are connected to the
15 respective heating elenents with pure alum niumserving as a wring
mat er | aheafdngeLdAMAYLE t hFHTEheRPeEs » sl BEPBRCHAY Al I2Y Ront W iR
phosphoric acid or the like facilitates reliable patterning of the
aluninianﬁlﬁﬂﬁﬁéuﬂlﬁégéﬁi@éﬂ?raFP@cPPn@nt%ﬁ%aﬁ%E?Fﬁﬁne}%ﬁ%ﬁt 1D However ,
if current is applied to the aluniniu el ectrons, co into. collision with
aluniniEﬂ]ﬁﬁéﬁsﬁr?héPEﬁ?d-nn?bﬁgtPﬁEmghuﬁ?ﬁ uﬁi%?oﬁ%? 9@e%.f%%%ﬁ . a
deficiency may occur in.part of the alumniumwring pattern. so, the
A:BSpredrapnd ; 4

def i ci eRR§™REYSr £85I PoLALi8IbPe t RBCH P7 ngPHat ter A ey | ed
6|eg%rOH}g&?kBO@hgeggahggc¥%.tLg %Qgp £P5§ Sl?&u?d“@%ﬁé%&%%. Thus,
the logic driving circuit controls the driving transistors
to excite the heating elements, and, thereby, the thermal
head discharges ink droﬁlets 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 pﬁre aluminium servihg 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 bréak in the wiring pattern (so-—

25 called electromigration deficiency). In the process of



4 preparing sem conductors, accordingly, silicon, copper, or the like is
added to alum nium instead of using pure alumnium so that alum nium
grain boundaries are reinforced wth such an additive, thereby enhancing
the 5 electromigration resistance. It is, therefore, consi @dMad2@0at the
reliability of the thernmal head can further be increased by use of a
wiring material having an enhanced el ectromgration resistance. In this
i nstance, therefore, it is considered that 10 el ectronigration resistance
can be enhanced by, for exanple, formng heating elenments 2 and a wiring
| ayer 3 of a wiring material, such a? Al -Si or Al-Cu, in that order on a
sem conduct or substrate 1 including driving transistors, after fornmng an
insulating | ayer on the sem conductor 15 substrate 1, and by patterning
the wiring layer by wet etching, as shown in Fig. 1. Unfortunately, the
“addi ti verdpaieghisianig ommhertctls,, aswelrddagdy,osilicodpesopperdissol ve in an

etching chemcal, and, therefore, residues 4 constituted of Si, Cu, or the
20 |i ke yhemdiikd st keldeeyiten atherdeite wnsitegdmatfensahghpgréeen renoved by
the chemcal. In the case of use in the thermal head, this region, where

t he wi rialgmimtien,alschahaieed urieiuvedradot bousdarsear eke of eHuEer ¢t
seriously, adversely affects sem conductor preparing processes. 25 As one
of the sultht isowchofant lsidsligriots erhhergbygenhgasigamvahe2005

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



-5 plasma (that is, dry etching) may be substituted for wet etching to
forman Al-Si or Al-Cu wiring pattern. In this dry etching using a hal ogen
gas, however, the material of the heating elenents, such as Ta, Ta2N, or
TaAl, is undesirably etched, and, consequently, the relia®MaYyodF the
heating el enents is seriously degraded. Thus, it has been difficult to
ensure the reliability of the thermal head by use of a wiring materi al
having an enhanced el ectrom gration rg%i_stance. 10 Di scl osure of Invention
The present invention has been acconplished in view above, and is intended
to propose a liquid jet head and a liquid jet apparatus having a

satisfactory reliagbility is ensured,even if a wiring,pattern js_formed of a
Wiring %ﬁ?é’ﬁaal ﬁg 'ng”&n gﬁﬁan%gﬁhépget rBR grat i Eﬂbﬁg &t _e?oﬁncf’_qeté

net hod fetchanuf acd uebpg the Alduidojretahead. w&&iﬁgc%éi_af@ﬁqw thra {h1st
aspect of the present invention, there is provided a liquid jet head

di schar gilhy <ockiiegl etssing om dadexigredgaszz| kobyvexei tihwy materiedpontli ng

heat i t di. d, ab ' duct bstr at it i
pattern CREr BB § o baRRHEPe heRCroo S8 (6 nedeel |1 b o TRl 19

corresponding ilhiamiivd echamper, 4harei Bohbequbeating ehenenl CORPIi$9S &f
nmetal or a nmetalli ¢ conpound, 25 and wherein a protective |ayer for
prot ect i het heattdad regl eredrepent s f semidug 1ot clagmpded. forming the wiring
pattern is 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



provi ded on the surface on the liquid chanber side of the heating el enent.
In accordance with a second aspect of the present 5 May 2005 i nvention,
there is provided a liquid jet apparatus for preparing a printed materi al
by discharging droplets froma liquid jet head onto a pri StMag2¥ ect,
wherein, the liquid jet head discharges droplets froma desired nozzle by
5 exciting a correspondi ng heating el enent di sposed above a sem conductor
substrate with a wiring pattern therebepween to generate heat so as to
heat a liquid in a corresponding |iquid chanber, wherein the heating

el ement conprises a netal or a netallic conpound, and wherein a protective
| ayer 10.for %[iotecti the.heating. | ement romary.e chin fo(gl f0£n‘i ng
the wiriAg patrtery il;?l%tr(‘?vi d8d BROVAESEur Pack QAL thel €Fi it P ERLRBer - SF de
of the hpatihgielenenbrihieacaRitdance Wi h @ ddiardyaspeatoph clhe frgsent
invention, there’is provided a nmethod for manufacturing a 15 liquid jet
head di séhandidng «dr optedsohitoman peshteédgnotziecthy eixereing dbheorlsgpondi ng

heating el ement di spased above a, sem condyctor substrate with a wirin
pattern Pﬁ_gr eB‘@F_%eeﬁls-t‘%‘ad’&?e? atE PRAE TS0 %o Reat’sF ¥itfti 972 &E P
cor pORlannh W dohatRal IheOIARS, Hie e Sl o
sem condaemérosdhsttrcat esubetmang awptbt ect wieihagygraf oerpr ditectelmgtwdeen
heating tglggﬂgrgégnthX ggﬂgggtgokgégn;n i%g%dm{éng %%éfgégoégﬁng
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.



the surface on the liquid chanber side of the heating 25 elenent; formng
awring material layer of a wiring material for the wiring pattern, on
the liquid chanber side of the protective layer; and dry-etching the
wiring material layer to formthe wiring pattern. 5 May 26092y 2§03 n an
exanpl e enbodinent, a liquid jet head is provided, and a protective |ayer
for protecting heating elenents fromdry etching for formng a wring
pattern is provided on the surface on -9 liquid chamber side of each 5
heating el enent fornmed of a metal or a netallic conpound. In the exanple
enbodi ment, the liquid jet head and various types of apparatus di schargi ng
droplets froma desired no

| e, t k d | et
various dye drdpl é's, %ﬁﬁmaiépf (gygiﬁghfaln %ﬂfB¥%£t33% n ;q§§etﬁe

dropl et spraviligedi sRenser ., @o%wrvéﬁgl%»exce,forangu%ﬂeecﬁl aRpAra{ s
using a regent as the droplets and a pattern drawi ng apparatus using a

cheni cal eﬂ@meplrt@t etromg dmenbechifigonier ciiomgiasy the windplet patiterpr avs ded.
prot ot | RGCUHETeatlng 161 eREREBCR oy ot ERAg CHBROFBr AR (RS iAThg
Pt 7 b, S o et B o e g o
the dry etching themawegmpleel gmbbficnenng t heehehtgngdel paentisead 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



20 Thus, the deterioration of the reliability of the heating elenents can
be prevented effectively even though the wiring pattern is fornmed of a
wiring material having an enhanced electrom gration resistance, and,
accordingly, satisfactory reliability can be ensured, in |l e
enbodi nent. 25 In an exanple enbodinment, in the liquid jet head of the
l'iquid jet apparatus, a protective |layer for protecting heating elenents
fromdry etching for formng a wiring _pattern is provided on the surface
on a liquid chanber side of each heating elenent forned of a netal or a
nmetallic 5 May 2005 7a conpound. In the exanple enbodinent, a liquid jet
apparatugoﬁﬁﬁ)zQﬁ achi eved whose reliability is satlsfactorlly ensured even
t hough the wiring pattern is fornmed of a wiring material 5 having an
enhanced eIecﬁnonﬁggaéxampﬂesu&mamﬂﬁmehﬂ arm exagplie epbodeppatratasretand
for manufacturing a quid jet head includes the step of formng_ a
protecti ¥& ai%v@rver%rwlb%%eéﬁ#ﬁ@bﬁéa{%gwel%%h%gaf:it@mléryy eé?(%%ﬁ% ¢pen

honrt ng Bpudhor far LA 08 IR M 208 OPoBrbld e GhWBEIRE0 ROg ol sach

heat i ng or me or a ne e éxanp
enbodi rrehtavﬂn@eanftd?ﬂihﬂ@édn@mé&a@‘bmﬁlgmgtla)ﬂ lmﬂbt@ﬁcbead can be pr OVI ded
by which a liquid jet head is manufactured whose reliability is

sati sfactori | yleduredansley embasbiagnt heawnstiyp paf o &r Aaing fesrtedi d a

Wi ring 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.



mat eri al having an enhanced el ectromi gration resistance. 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 E%ﬁare
sectional views used for describing a process for nanufactUMEngoe printer
head according to an enbodinment. Figs. 3 (C) and (D) are sectional views
used for the 25 description followng Figs. 2. Figs. 4 (E) and (F) are
sectional views used for the descriptign followng Figs. 3. Figs. 5 (G
and (H) are sectional views used for the description followng Figs. 4. 5
May 2005 7b Fig. 6 is a characteristic representation of changes in

resi stance of heating el epent. 5 My .2005 8 Fi i s a characteristic
representatioﬁ%§P g%aﬁ e8 CHATPSES 5& C(ﬁe%F%E%ﬁFﬁél8PeﬁéﬁéhﬁﬂﬁﬁS in
condi ti onsegiffaientorfaonethesg knehicgit 6. 5 Best Mdde for Carrying Qut

t he I nvention An enbodi nent of the present invention will now be described
with reference to the drawi ngs. The present 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 followng 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
limited to ink, and it may be droplets or the |ike of a 15Ma%&0%r a
~diluent of the ink, of dyes, or for formng a protective layer. A so, it,
of course, may be a reagent, as in cases of use in a mcrodi spenser,
various types of apparatus, various types of testing apparatus, or a

chem cal for protecting nenbers frometching, as in cases of use in 20
pattern draw ng apparatuses or the like. (1) Structure of an enbodi nent
Figs. 2(A) to 5(H) are sectional views used for describing a process for
manufacturing a printer head according to an enbodinment. In the process,
after being 25 cleaned, a p-type silicon substrate 11 is subjected to 5 My
2005 9 depodiid.off éf @ sheireshenistiderbayesenbatspovwt i ghaiges M) in
the process, the silicon substrate 11 is subsequently subjected to

| i t hogr apfl SRR et i d19adringt edisngntto undesy eonghéisnei dbafarertde | ayer
fromthe regions other_than 5 predeterm ned regions where transistors are
formed. WS, these tie H¥bedss, 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

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



10 layer is formed in the regions fromwhich the silicon nitride |ayer has
been renoved to formel enent separation regions (LOCOS: |ocal oxidation of
~silicon) 12 for separating transistors. After the silicon substrate 11 is
cleaned, a gate having a tungsten 15 silicide/polysilicon/ SHéanadlS
oxi di zed | ayer structure in each transistor-formng region. The silicon
substrate 11 is further subjected to ion inplantation and heat treatnent
to formsource/drain regions, thereby form ng MOS switching transistors
14 and 15. One type of switching transistors 14 20 is used for exciting
respective heating elenments and has g _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

d ass) deyesiifonsofleposititbrbynBngle 2605 r.1@s cWPWCAENFEal Ydpdr
Deposition) to forman insulating interlayer. Contact holes _are

subsequbnt tiye f proeds aboviee thiel ki1 Bs Watic ddddet SLPGAPESItN | ayer
(source/drain) by 5 photolithography and reactive ion etching using a CFx
gas. Fﬁ@bh@@ﬁ@@e’?otﬁét@qlfm gk treRe e i2onnedrdd e R Hr%F'ﬁf’Sd
hydrofluoric _acid, and a titaniumlayer and g titanium nitride barrier
net al akkedepbiferdimridrtlaiterizam T gedions Pﬁ%@fné@?@s of 20 and 50

n by sputtering. ' .
m5 y pﬁgdetermgned regions where 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



t hi ckness of 600 nm Then, photolithography and dry etching are perforned
to forma first wring pattern 18. Thus, the wiring pattern 18 for
wiring material having an enhanced el ectromigration resis®

-the 15 MOS transistors 15 constituting a driving circuit to froma
integrated circuit. Then, in the process, a silicon oxide |ayer (so-called
TEOCS) 19 serving as an insulating interlayer is deposited by CVD, and is

subsequently planarized by CW (Chem cal 20 Mechanical Polishing) or a

t he

or TaAl, is deposited at a predeterm ned thickness by sputtering,
excess heating resistor material is 25 renoved by photolithography and dry

et chi ng. CVhuéChdreata N/ pdvh P 2RGE tielgment So2th ane iheuiadinghen,

med of a
nect s
| ogi c

resi st etch back technique. Turnin9g£¢ Fig. 2(B), after the deposition of
esistor material, such as Ta, Ta2N,

insulating interlayer, a heatin

and t he

as shown

in Fig. 3(C, SiNor SiCis deposited at a predeterm ned thickness by CVD
to forminpeotayeive |layer 22 for protecting the heating el enents
dry etching 5 of a wiring material. The protective |ayer 22 has a
sufficient tKiakEessheles mieosubseayenTiy nfagued #Hgve D) silficm
| i thography, the protective |l|ayer 22 is subjected to dry etching using
pl asma ofemFMGuc e TEd ffasioe daysve (sharcegisad™ obbe connected with a 10

Wwrin
59

10

15

20

25

pattern so that the protective layer 22 is provided
photolithography and reactive ion” etching using a CFx gas.

20 from

: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



only on the heating elenments 20. Then, as shown in Fig. 4(E), contact holes
are formed by photolithography and reactive ion etching using a CFx gas.
“Furthernore, the silicon substrate 11 is washed with diluted 15 '
hydrof luoric acid, and a titaniumlayer and a titanium nitPiN& Bl i er
-metal are deposited in that order at respective thicknesses of 20 and 50
nm by sputtering. Moreover, alum niumcontaining 1 percent of silicon is
deposited at a predeterm ned 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 _hg@h[ng.elenents 20 at the regions where
the heating el enments 20 are exposed. rning to Fig. 4(F), after a
photoresi st step, the 25 resulting wiring material |ayer 24 is subjected
to 5 May 2005 12 anisotropic dry etching using chlorine gas plasma to
forma elesmictsM20 mgepaiotrered.25. The second wiring pattern 25 serves as a
power source wire and a grounding wire and also serves to connect the
driving tranSheher asléhtent he Reatid(C) el 2ees AL In danosiitest afce,
etching time is set so long as to sufficiently over-etching the wiring

mat eri ala Ipaeste t24minede by koenpl byeFyDr saodpry &her ok ¢¢heyPatd¥Shl wi t hout
remai ning in stepped regions. Thus, a short circuit in_the 10 wiring
pat t er n 32 gint invg Hacdrhnchéheehgpifiing ®LEMAGtAaeEr fHpm dry etching

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 hydrofluoric acid, and a titanium laver 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



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 | ayer is subsequently
deposited at a thickness of 200 nmby sputtering, as show®May 295 - 5(H) to

-forman anti-cavitation |ayer 28. Then, a dry film29 and a
30 are deposited in that order. The dry film29 is constitut
exanple, a carbon resin, and is formed in a 20 predeterm ned
predeterm ned thickness so as to define ink chanbers and wal
channel s having a predeterm ned height, by curing. on the ot
nozzl e sheet 30 is formed in a predetled m ned shape so as to

nozzl e sheet
ed of, for
shape at a

s of ink

her hand, the
defi ne nozzl es

33 fromwhich ink is discharged, above the 25 heater el enents 20. The

nozzl e sheet 3.0 is supported on the 5 May 2005 13 dry film

29 by

adhesi omun iH¥Ssogdie drik thanhel sis3hg t:;hgor%épagé SpiQdmarey fgrd he 1 nk to

the ink chanbers 31, and the "nozzl és are

ormed wth the dry film 29

and t he seazal® wishert p3@tedn( 25 . Opehat seBonl Lheigghediv@nt 45 order to

manuf acture a printer head, in a process for manufacturing a

printer head

accor di ngrived e enpotiererburceh@isensaandugtenngifgtwate ard idwddidi ng the

transistors 14 and 15, which are forned by treating the sem

conductor 10

substr atseriks it® poepaced thei gri2(Ap) tranditbers nsal#d i1 heating

5 elements 20.

In this instance, etching time is set so long as to

sufficiently over—etching the wiring material layer 24

r

thereby completely removing the wiring material without

remaining in stepped regions. Thus, a short circuit in the

10 wiring pattern resulting from the remaining wiring material

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. 5(H) to form an anti-cavitation

layer 28. Then, a dry film 29 and a nozzle sheet 30 are

deposited 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

define ink chambers and walls of ink channels having a

to

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



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 layers are deposited one by one, the first wiring pat©éfa® %5 s forned
- of Al-Si having an enhanced el ectrom gration resistance, and then, the
heating elenments 20 are forned with-the insulating interlayer 19 between
the first wiring pattern 18 and the 20 heating el enents 20. The silicon
nitride layer 22 serving as a protective |ayer against dry etching is
further formed on the heating el enents 20 to a sufficient thickness. After
the wwring nmaterial layer 24 is fornmed of Al-Si having an enhanced

el ectrom gration resistance, the wiring material 25 |layer 24 is renoved by
dry etching to formthe second wiring 5 May 2005 14 pattern 25. As a
resul t, d4¥ tiHdp3onbar adbss teanuf dbusr edheninki shappetesdl. t Heeregi ons
corresponding to the heating elenents 20 are exposed to_chlorine plasnma

for dry Sremads ieen drpeingsdbsndnki tenghpal vbr ahasbess mdd. b3 E neher y

etching. However, in the enbodinent, since the _regions to be exposed is
cover ed a7t &5 prete fOETET Hyéh FheadiynstlBrg®e ’E‘Ei R3S FOFAEY of silicon
nitride (or silicon carbide) to a sufficient thickness, the chlorine
pIasna.i%?ﬁﬁFé&%hted from10 directly affecting the heating el ements 20.

Thergforéé)iagaration 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

10 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 oné, the first wiring pattern 18 is formed
of Al-5i having an enhanced electromigration resistance, and

“then, the heating elemenfs 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



deterioration of the reliability.of the heating elenments can be prevented
“effectively even though the wiring pattern is fornmed of the wiring

mat eri al having an enhanced electrom gration resistance. Thus,
satisfactory reliability 15 of the heating el ement is ensutdday fioover, in
-the dry etching for formng the second wring pattern in the enbodi nent,
over etching is perfornmed so sufficiently that the wiring materi al does
not remain in stepped regions. As a result, in the resulting printer head,
20 a short circuit in the wiring pattern resulting fromthe remaining
wiring material can be prevented effectively, and, consequently, _
reliability can be-increased. By provitling the protective |ayer 22, the
heating elenments 20 are positioned apart fromthe respective ink 25
chanmbers 31 by the thickness of the protective layer 22. 5 May 2005 15
However , pStiepr 5 C constituting the protective layer 22 has a thernal
conductivity higher than that of a silicon oxide |ayer (Si02). The heating

el enents can,Ad henefsene,, heathkhgrihnkri Rebbembnkrebanbeasisorsid ficiently
as to discharge ink 5 droplets, even though the protective layer 22 is
provi dedpro¢egs, thantkgiainwdhespesding aeb taet schoinghetkinegtst he
reliability of the protective layer 22 forned as in above. The tests were

per f or med0 oar s (rrap@s dibdtd N lelmmentd asef: I8 r~@ewr pichingi dbehenigeé h by
repeatedly applying pulsed 10 electric power. In the tests, head chips were
preparedse¢gond 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
so 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.



depositing a SiN | ayer serving as an ink barrier | ayer to a thickness of
300 ran and further depositing a tantalumanti- cavitation |ayer to a
- thickness of 200 nm Fig. 6 shows the case where the protective |ayer 22
was fornmed such that the 15 thickness of the portion of thé Map2edtive
-l ayer 22 whose thickness was reduced to the smallest value by dry etching
was 30 nm Wen pul ses of 0.8 Wwere repeatedly applied to the test
pi eces, the resistance of the heating elenent 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 fornmed such
that the thickness of the portion of the protective |ayer 22 whose
t hi ckness was reduced to the snallest value by dry etching was 100 nm
When pul ses of 0.8 Wwere repeatedly 25 applied to the test. pieces and when
pul ses dfow@v@r\V veie oF FHY 2005tit@tispedhedbyobpptied, layringss has t he
resistivity were reduced to about 5%w th respect to the initial value.
(3) Eff ecttheghmalhecadbodiivdny Adobedi ianothat abovestebeen be#i & r uct ur e,
by 5 providing the protective |ayer for protecting the heatin el enent s
from dr yasteahi($§Oebr f Bhei hgathea welemepbateat n, tharefare i Meadhdher side
of the heating elenents, satisfactory reliability can be ensured even
t hough tiR& Wiy itheg pakt €haTPErst SPnEHIEECASHELY ngS nB? et 3FaEds nfkan
enhanced. 10 el ectrom gration resistance. . . .
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 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



By form ng the protective layer of silicon nitride or silicon carbide, the
“ink in the ink chanbers can efficiently be heated even though the ‘
-protective layer is provided between the ink chanbers and the heating
el enents. 15 (4) Anot her enbodi nent Al though the enbodi nent® M@y 2845 ates t he
-case where the protective layer is forned of silicon nitride or silicon
carbide, it is not limted to the use of these materials. The protective
| ayer may be formed of silicon oxide if the 20 ink in the ink chanbers is
efficiently heated. Al though the enbodinent illustrates the case where the
wiring pattern is formed of a wiring gaterial havi ng an enhanced
el ectrom gration resistance, the pféé ni” invention is not limted to this,
and may widely be applied to cases 25 where the wiring pattern is forned of
various wiring 5 May 2005 17 materials by dry etching. Al though the
enbodi meripdatdeditr atppd ikle ehsagebeir the resesentitnwente aredwcepplied to
a printer head and a printer discharging ink droplets, the present
i nventi e abouat 5% Minht edspectheseihaninivbyaivi delye be applied to various
appar atuses, such as a printer head discharging droplets of various types
of dyes (6n drfdplcdtss offoithkoembndimeptot ective |ayer; a m crodi spenser, a
measuring device, and a testing apparatus discharging droplets of a
reagent; andAacpatdirentdOtie aathone adpaeaiess dtetsdvgieng B opl ets of a
chem cal for
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



protecting menbers from etching. According to the above-descri bed
structure, by providing the protective layer for protecting the heating 15
-elements fromdry etching for forming the wiring pattern, on the ink °
chanber side or other liquid chanber side of the heating &Mae2R05

- satisfactory reliability can be ensured even though the wiring pattern is
formed of a wiring nmaterial having an enhanced el ectrom grati on

resi stance. 20 Industrial Applicability The present invention relates to
liquid jet heads, liquid jet apparatus, and nmethod for manufacturing a
liquid jet head, and is particularly applied to a liquid jet 25 apparatus
using a thermal head. 5 May 2005 gdcravs 1A liquid jet head

di scharging droplets froma desired nozzle by exciting a correspondi ng
heati ng el enent di sposed above a sem conductor substrate with a wring

pat t er n mderehetavegn drg gereriaige heat so as to heat a liquid in a
corresponding liquid chanber, wherein the heating el enent conprises a netal

or a netallirdttonphunde amHodiesst Nni Bl Wsoietdd vichd ayede Mvfefis oflect i ng t he
heating el enent fromdry etching for formng the wiring pattern is
provi dedrxasdrie iswehddenon st heplligdi dochapbénter head and a printer

discharging ink droplets, the present invention 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.



side of the heating element. 2. Aliquid jet head according to Caima1,
wherein the protective |ayer conprises silicon nitride or silicon carbide.
3. Aliquid jet head according to Claiml1l, wherein the protective |ayer is
locally formed on the surface on the |iquid chanber side &fManhd0®eating

el ement other than the region connected to the wiring 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 exciting a correspondi ng
heating elenent 5 May 2005 19 di sposed above a sem conductor substrate
wth awring pattern therebetmeen_yﬂ}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 gpremnet n a protective |layer for
protecting the heating elenent fromdry etching for formng the wiring
pattern is provided on the surface on the |iquid chanber side of the

heating I ement. ) b, AgMeYNQd fol, ganylacturing 2 1iquif.Lgt head
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



di scharging droplets froma desired nozzle by exciting a correspondi ng
heating el enment di sposed above a sem conductor substrate with a wiring
pattern therebetween to generate heat so as to heat a liquid in a
corresponding liquid chanber, the method conprising the sfd#ay &#05 f ormi ng
the heating elenent of netal or a netallic conmpound above the

sem conduct or substrate; formng a protective |ayer for protecting the
heating elenment fromdry etching for formng the wiring pattern, on the
surface on the liquid chanber side of the heating elenment; formng a
wiring material layer of a wiring material for the wiring pattern, on the
| i quid chanber side of the protective_ll yer; and dry-etching the wring
material layer to formthe 5 May 2005 ~20 wiring pattern. 6. Aliquid jet

head accahidbbgeldd Griva 1 a Wiehel dosahdr Rt akupk tiRirad | WG tapMouUng: £0Rgai ns
tantalum or a tantalum conpound. 7. Aliquid jet head according to Cdaim
1, wherBRritgnn dlisrshoteesiohol agaeride grattectPngst he hieedt iangl Birehent

fromthe,liquid_ is provided on th urface on the liquid chanmber side of
b A g0 PRabis pRn:

the prot&ctt fve ayerc s " A %5 54r at us according to daim 4,

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



wherein said netal or netallic conpound contains tantalum or a tantalum
conpound. 9. Aliquid jet apparatus according to Claim4, wherein the
protective |ayer conprises a silicon nitride or silicon carbide. 10. A
liquid jet apparatus according to Claim4, wherein a |iquicdpfd®&tion
| ayer for protecting the heating elenent fromthe liquid is provided on
the surface on the |iquid chanber side of the protective layer. 11. A
met hod for manufacturing a liquid jet head according to Claimb5, further
~conprising the step of formng a liquid protection |ayer for protecting
the heating element fromthe liquid on the surface on the 1iquid chanber
side of the protective layer after thg, step of the etching for formng the
wiring pattern. 5 May 2005 21 ABSTRA To ensure satisfactory reliability
even if theiMg igrtpattern is formed of a wiring nmaterial having an
enhanced electrom gration resistance, by providing a protective |ayer 5
for protécting hedtliqwgkel emstt s flremd dr yaetondagaf or toor nitdgima wiki ng
pattern, %n t he ink.&ha er side glﬁpher | i quid, chanber side of each

heat i ng YRSFSA Sald metal or me ic 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. & method for manufacturing a ligquid 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.





