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FIELD OF THE INVENTION

The present invention relates to a substrate for
ink jet head for use in an ink jet head for discharg-
ing an ink and recording images of characters or
the like with the ink discharged. The present inven-
tion relates also to an ink jet head in which said
substrate for ink jet head is used. The present
invention further relates to an ink jet apparatus
provided with said ink jet head. The present inven-
tion includes a process for producing said sub-
strate for ink jet head.

BACKGROUND OF THE INVENTION

As for the ink jet recording system, there have
been proposed a variety of systems. Among such
proposals, as a typical one, the public attention has
been focused on those ink jet systems disclosed,
for example, in U.S. patents Nos. 4,723,129 and
4,740,796 in recent years. These ink jet systems
are of the type that an ink is discharged utilizing
thermal energy and recording is performed with the
ink discharged. And there are advantages for these
ink jet systems that recording of a high quality
image with a high density and a high resolution can
be performed at a high speed, and it is relatively
easy to make a head or an apparatus compact.

By the way, the typical configuration of a so-
called substrate (hereinafter occasionally referred
to as "head substrate") which constitutes the head
used in such ink jet system as above described is,
for example, such that is schematically shown in
FIG. 3. In FIG. 3, FIG. 3(a) is a schematic plan view
and FIG. 3(b) is a schematic cross-sectional view
taken along line D - D' in FIG. 3(a).

The head substrate of the configuration shown
in FIG. 3 is generally produced through steps
shown in FIG. 1 and FIG. 2. In FIG. 1, FIG. 1(a) is a
schematic plan view and FIG. 1(b) is a schematic
cross-sectional view of FIG. 1(a). In FIG. 2, FIG. 2-
(a) is a schematic plan view and FIG. 2(b) is a
schematic cross-sectional view taken along line D-
D' in FIG. 2(a).

Explanation is to be made about the steps of
producing the head substrate with reference to
FIGs. 1 through 3.

As shown in FIG. 1(a) and FIG. 1(b), a material
layer (two-layered layer) for forming a first elec-
trode contact layer 2 comprising a heat-generating
resistor layer composed of, for example, HfB, and
a layer composed of, for example, Ti being stacked
in this order from the side of an insulating base
member 1 and a material layer for forming a wiring
electrode 3 composed of, for example, a good
conductive material such as Al are formed on the
insulating base member 1 by a thin film-forming
technique such as an evaporation method, a sput-
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tering method and a CVD method. Then, as shown
in FIG. 2(a) and FIG. 2(b), the previously formed
material layer for the electrode contact layer 2 and
the previously formed material layer for the wiring
electrode layer 3 are subjected to patterning by
photolithography. Successively, as shown in FIG.
3(a) and FIG. 3(b), the patterned material layer for
the wiring electrode layer 3 is subjected to further
patterning to expose part of the electrode contact
layer 2, whereby forming a heat generating portion
10. It is possible for the heat generating portion 10
thus formed to be used such that it is in contact
with ink as it is, depending upon the kind of a
material to constitute it. However, in general, in
order o protect the heat generating portion from
corrosion and the like by ink, a protective layer is
formed thereon.

The head substrate is produced through these
production steps. And an ink jet apparatus provided
with an ink jet head having a plurality of discharge
outlets capable of discharging ink in which the
above head substrate being used has been com-
mercialized.

However, for the ink jet apparatus, there is a
social demand for further improving not only its
recording speed but also the quality of an image
recorded. As an ideal ink jet head which can satisfy
this demand, there can be mentioned such an ink
jet head that is basically provided with numerous
ink discharging outlets as many as possible such
that they are arranged with a high density.

In order to realize such ideal ink jet head, such
matters as will be mentioned in the following, which
have been disregarded till now, will be spotlighted
as the problems to be solved. That is, with respect
to the head substrate, defects such as pinholes or
missing portions occasionally occur at a photoresist
layer to be used, for example, at the time of
performing patterning of a wiring electrode and
those defects occurred extend to the wiring elec-
trode layer to be patterned, or film defects such as
pinholes or the like occasionally occur at an elec-
trothermal converting body during the film forma-
tion. These things eventually greatly influence on
the yield in the case of producing a head substrate
provided with numerous ink discharging outlets be-
ing arranged at a high density.

As a typical example of the situation of what
above described, there can be illustrated such a
disconnection of the wiring electrode as indicated
by the mark C in FIG. 2 and FIG. 3.

In the case of a head substrate provided with a
relatively small number of ink discharging outlets
being arranged at a relatively low density, the
above point can be more or less admitted even if
the yield is relatively low. But it becomes a prob-
lem which cannot be disregarded in the case of a
head substrate provided with numerous ink dis-
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charging outlets being arranged at a high density.
Particularly, it is a serious technical subject in the
case of a so-called full-line type ink jet head which
is provided with numerous ink discharging outlets
being arranged at a high density along the entire
width of the recording area of a member on which
an image is to be recorded in which numerous
electrothermal converting bodies are arranged at a
high density on a base member such that they
correspond to said numerous ink discharging out-
lets.

SUMMARY OF THE INVENTION

A principal object of the present invention is to
overcome the foregoing technical subject by con-
friving a specific design to the structure of the
wiring electrode portion of the ink jet head of the
type that ink is discharged utilizing thermal energy
and to provide an ink jet head with a markedly
improved head reliability.

Other object of the present invention is to pro-
vide an ink jet head wherein the foregoing technical
subject relating to reduction in the yield due to the
discontinuation caused because of the defects oc-
curred at the electrothermal converting body is
solved without a negative influence of thermal en-
ergy to the strength of the head by contriving a
specific design to the structure of the electrother-
mal converting body having a heat generating re-
sistor layer serving to generate thermal energy fo
be utilized for discharging ink and an electrode
being connected to the heat generating resistor
layer.

A further object of the present invention is to
provide an ink jet head with numerous electrother-
mal converting bodies, serving to generate thermal
energy to be utilized for discharging ink, being
arranged at a high density on a base member
wherein the foregoing technical subject, which is
liable to reveal in such ink jet head, can be solved
by a relatively simple structural contrivance.

A further object of the present invention is to
provide a full-line type ink jet head provided with
numerous ink discharging outlets being arranged at
a high density in which numerous electrothermal
converting bodies are arranged at a high density
on a substrate such that they correspond to said
numerous ink discharging outlets wherein the fore-
going technical subject, which is liable to reveal in
such ink jet head, can be solved by a relatively
simple structural contrivance.

A further object of the present invention is to
provide a substrate for use in the above ink jet
head, an ink jet apparatus provided with the above
head and a process for producing a substrate for
ink jet head.

As a result of intensive studies in order to
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attain the above objects, the present inventor has
obtained a knowledge based on the constitution
which will be described in the following. That is, in
a process of producing the known head substrate,
a pair of first wiring electrode layers are disposed
on a base member through a first electrode contact
layer. In this case, the present inventor has estab-
lished a stacked structure comprising maltilayers
being stacked by disposing further a pair of second
wiring electrode layers through a second electrode
contact layer thereon, and have made studies
about the resultant.

As a result, the following facts have been
found. That is, in the case of taking such constitu-
tion as above mentioned, even if a defect such as
missing potion or discontinuation is present in one
pair of wiring electrode layers, said defect is cov-
ered by the other pair of wiring electrode layers,
and because of this, a negative influence due fo
said defect on the whole can be made to be
substantially zero; and this leads to significantly
improving the yield in the production of an ink jet
head.

The present inventor then has applied the
above finding in the production of a head substrate.
And as for the resultant head substrate, the situ-
ation of occurrence of a discontinuation has been
examined. As a result, it has been found that the
proportion of a discontinuation to be occurred is
markedly decreased. Then, an ink jet head has
been prepared using the resultant head substrate,
and the resultant ink jet head has been set to an
apparatus main body to perform image recording
by discharging ink. As a result, it has been found
that the instant ink jet head is one capable of
attaining the above objects of the present invention.

The substrate for ink jet head of the present
invention which has been thus accomplished is
characterized in that said substrate for ink jet head
has a pair of first wiring electrode layers being
disposed on a base member through a first elec-
trode contact layer and a pair of second wiring
electrode layers being disposed on said pair of first
wiring electrode layers through a second electrode
contact layer such that said pair of second wiring
electrode layers correspond to said pair of first
wiring electrode layers, wherein said first electrode
contact layer contains a heat generating resistor
layer capable of generating heat upon applying a
voltage through said pair of first wiring electrode
layers and said pair of second wiring electrode
layers.

Further, the substrate for ink jet head of the
present invention is characterized in that it has a
pair of first wiring electrode layers being disposed
on a base member through a first electrode contact
layer and a pair of second wiring electrode layers
being disposed on said pair of first wiring electrode
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layers through a second elecirode contact layer
such that said pair of second wiring electrode lay-
ers correspond to said pair of first wiring electrode
layers, wherein said second electrode contact layer
contains a heat generating resistor layer capable of
generating heat upon applying a voltage through
said pair of first wiring electrode layers and said
pair of second wiring electrode layers.

Further in addition, the present invention in-
cludes an ink jet head in which the above men-
tioned substrate for ink jet head, an ink jet appara-
tus provided with said head and a process for
producing a substrate for ink jet head.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the present invention will be
explained with reference to the drawings.

FIGs. 4 through 8 are schematic views illustrat-
ing an example of the substrate for ink jet head
according to the present invention in accordance
with the successive production steps. In FIG. 5,
FIG. 5(a) is a plan view, FIG. 5(b) is a cross section
view taken along line B - B' in FIG. 5(a), and FIG.
5(c) is a cross section view taken along line A - A’
in FIG. 5(a). In other figures than FIG. 5 among
these figures, the indication A - A' and the indica-
tion B - B' are omitted, but any of them is a
drawing of the same portion as in FIG. 5 which is
observed from the same direction as in the case of
FIG. 5.

Firstly, as shown in FIG. 4(a) and FIG. 4(b),
there are formed a material layer as a first elec-
trode contact layer 42 comprising a heat generat-
ing resistor layer composed of HiBz, TaAl, TaSi,
CrSiO, TiOy, etc. and a layer composed of Ti, Cr,
Ni, Mo, W, efc. being stacked in this order on an
insulating base member 41 comprising alumina
having a glaze layer on a surface thereof, silicon
having a thermally oxidized SiO; layer on a surface
thereof, glass or the like, and a material layer as a
first wiring electrode layer 43 composed of Al, Cu,
Au, or the like. In the figure (for example, FIG. 4),
for simplification purpose, the same numeral re-
ferences as those employed in the case after pat-
terning are employed also for the layer as the
material layer which is disposed in a solid-like state
on the whole surface.

Then, as shown in FIG. 5(a) through FIG. 5(c),
a photoresist is applied (not shown in the figure),
followed by exposure, development, baking, and
the like. Successively, etching and removal of the
resist are performed to pattern the material layer
for first electrode contact layer 42 and the material
layer for first wiring electrode layer 43, whereby
forming a pattern of the first electrode contact layer
42 and a pattern of the wiring electrode layer 43. In
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this example, there is found such a discontinuation
as indicated by A", caused by a defect or the like
of the photoresist, which is present between the
first electrode contact layer 42 and the wiring elec-
trode layer 43.

Successively, as shown in FIG. 6(a) through
FIG. 6(c), there are formed a material layer for
second electrode contact layer 44 composed of Ti,
Cr, Ni, Mo, W, etc. and a material layer for second
wiring electrode layer 45 composed of Al, Cu, Au,
etc. In this case, the second electrode contact layer
44 has an etching selectivity against the second
wiring electrode layer 45. Particularly, the second
electrode contact layer 44 is formed of a material
which is not etched by an etching solution with
which the second wiring elecirode layer 45 is
etched. Herein, an exposed portion at the defective
portion A" is covered by the material layer of the
second electrode contact layer 44 and the material
layer for second wiring electrode layer 45.

Thereafter, as shown in FIG. 7(a) through FIG.
7(c), there is formed a second wiring electrode
layer 45 by a photolithography method in the same
manner as described in the above. This second
wiring electrode layer 45 is formed through pattern-
ing with the use of a photoresist, etching of the
material layer of the second wiring electrode layer
45, etching of the material layer of the second
electrode contact layer 44, and removal of the
photoresist. At this time, as shown in the figure,
part of each of the second electrode contact layer
44 and the second wiring electrode 45 is removed
by means of efching to form a portion 51 for
forming the heat generating portion in advance.

Herein, even if a defect of the second wiring
electrode layer 45 should be occurred, for instance,
at the portion B" shown in the figure, due to a
defect or the like of the photoresist, such defect is
not extended to the lower layers (the first wiring
electrode layer 43 and the first electrode contact
layer 42), and because of this, the circuit is never
discontinued.

Then, as shown in FIG. 8(a) through FIG. 8(c),
the second wiring electrode layer 43 situated in the
portion 51 for forming the heat generating portion
is etched by a photolithography method in the
same manner as described in the above to thereby
expose the first electrode contact layer 42 there-
under, whereby a heat generating portion 50 is
formed. In this case, as above described, since the
second electrode contact layer 44 is not etched by
the etching solution for the second wiring electrode
layer 45, even if a defect should be occurred at the
second wiring electrode layer 45 due to a defect or
the like of the photoresist, such defect is not ex-
tended to the lower layers (the first wiring electrode
layer 43 and the first electrode contact layer 42).

On the multilayered structure comprising the
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thin films being stacked which is formed on the
base member in the way as above described, a
SiO. layer as the protective layer is formed by a
sputtering method. Thus, there is obtained a sub-
strate for ink jet head.

Specific examples for the combination of the
materials to constitute the multilayered structure
comprising the first wiring electrode layer/the sec-
ond electrode contact layer/the second wiring elec-
trode layer can include combination of Al layer/Ti
layer/Al layer, combination of Al layer/Cr layer/Al
layer, combination of Cu layer/Ti layer/Cu layer,
combination of Au layer/Ni layer/Au layer, combina-
tion of Al layer/TaSi layer/Cu layer, ect. Among
these combinations, the combination of Al layer/Ti
layer/Al layer is the most desirable.

In the following, explanation is to be made
about other embodiment of the present invention
with reference to the drawings.

FIG. 9 through FIG. 13 are schematic views
illustrating other example of the substrate for ink jet
head according to the present invention in accor-
dance with production steps.

In the drawings of FIG. 10, FIG. 10(a) is a plan
view, FIG. 10(b) is a cross section view taken along
line B - B' in FIG. 10(a), and FIG. 10(c) is a cross
section view taken along line A - A" in FIG. 10(a).

Among these figures, in other figures than the
figures of FIG. 10, the indication of A - A" and the
indication of B - B' are omitted, but any of them is
a drawing of the same portion as in FIG. 10 which
is observed from the same direction as in the case
of FIG.10.

Firstly, as shown in FIG. 9(a) and FIG. 9(b), on
an insulating base member 21 composed of, for
example, the same kind of material as that in the
foregoing embodiment, there are formed a material
layer for first electrode contact layer 22, composed
of Ti, Cr, Ni, Mo, W, etc., and a material layer for
first wiring electrode layer 23, composed of Al, Cu,
Au, etc. In the figure (for instance, FIG. 9), for
simplification purpose, the same numeral referen-
ces as those employed in the case after patterning
are employed also for the layer as the material
layer which is disposed in a solid-like state on the
whole area.

Then, as shown in FIG. 10(a) through 10(c), a
photoresist is applied (not shown in the figure),
followed by exposure, development, baking, and
the like.

Successively, etching and removal of the
photoresist are performed to pattern the material
layer for first electrode contact layer 22 and the
material layer for first wiring electrode layer 23.
Herein, a discontinued portion for forming a heat
generating portion 31 is formed at part of each of
the first electrode contact layer 22 and the first
wiring electrode layer 23. In this example, there is
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found such a discontinuation as indicated by A",
caused by a defect or the like of the photoresist,
which is present between the first electrode contact
layer 22 and the first wiring electrode layer 23.

Thereafter, as shown in FIG. 11(a) through FIG.
11(c), there are formed a material layer for second
electrode contact layer 24 comprising a heat gen-
erating resistor layer composed of HfB;, TaAl,
TaSi, CrSiO, TiO, etc. and a layer composed of Ti,
Cr, Ni, Mo, W, etc. being stacked in this order, and
a material layer for second wiring electrode layer
25, composed of Al, Cu, Au, etc. In this case, the
second electrode contact layer 24 has an etching
selectivity against the second wiring electrode layer
25. Particularly, the second electrode contact layer
24 is formed of a material which is not etched by
an etching solution with which the second wiring
electrode layer 25 is etched. Herein, an exposed
portion at the defective portion A" is covered by
the material layer for second electrode contact
layer 24 and the material layer for second wiring
electrode layer 25.

Subsequently, as shown in FIG. 12(a) through
FIG. 12(c), there is formed a second wiring elec-
trode layer 25 by a photolithography method in the
same manner as described in the above. This
second wiring electrode layer 25 is formed through
patterning with the use of a photoresist, etching of
the material layer for second wiring electrode layer
25, etching of the material layer for second elec-
tfrode contact layer 24, and removal of the
photoresist.

Herein, even if a defect of the second wiring
electrode layer 25 should be occurred, for instance,
at the portion B" shown in the figure, due to a
defect or the like of the photoresist, such defect is
not extended to the lower layers (the first wiring
electrode layer 23 and the first electrode contact
layer 22), and because of this, the circuit is never
discontinued.

Then, as shown in FIG. 13(a) through FIG. 13-
(c), part of the second wiring electrode layer 25
(portion 31 for forming a heat generating portion) is
etched by a photolithography method in the same
manner as described in the above to thereby ex-
pose part of the second electrode contact layer 24,
whereby a heat generating portion 30 is formed. In
this case, as above described, since the second
electrode contact layer 24 is not etched by the
etching solution for the second wiring electrode
layer 25, the heat generating portion 30 is exposed
without causing a defect at the second electrode
contact layer 24. In this step, even if a defect
should be occurred at the second wiring electrode
layer 25 due to a defect or the like of the photores-
ist, such defect is not extended to the lower layers
(the first wiring electrode layer 23 and the first
electrode contact layer 22).
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On the multilayered structure comprising the
thin films being stacked which is formed on the
base member in the way as above described, a
SiO. layer as the protective layer is formed by a
sputtering method. Thus, there is obtained a sub-
strate for ink jet head.

Specific examples for the combination of the
materials to constitute the multilayered structure
comprising the first wiring electrode layer/the sec-
ond electrode contact layer/the second wiring elec-
trode layer can include combination of Al layer/Ti
layer + insulating material layer/Al layer, combina-
tion of Al layer/Cr layer + insulating material
layer/Al layer, combination of Cu layer/Ti layer +
insulating material layer/Cu layer, combination of
Au layer/Ni layer + insulating material layer/Au
layer, combination of Al layer/TaSi layer/Cu layer,
ect. Among these combinations, the combination of
Al layer/Ti layer + insulating layer/Al layer is the
most desirable.

In this embodiment, since the step of perform-
ing etching by way of sputtering is carried out prior
to forming the material layer for the heat generating
insulator layer, the surface on which a film is o be
formed is smoothed and cleaned, and because of
this, an improvement is provided in the adhesive
property of the heat generating insulator layer.

As explained in the above embodiments, in
order to prevent occurrence of discontinuation at
the wiring electrode due to a defect of the
photoresist or defects caused upon film formation,
there is selectively used, as the constituent ma-
terial of the second electrode contact layer 44, a
material having an efching selectivity against the
second wiring electrode layer, specifically, such a
material that is not etched by an etching material
with which the second wiring electrode layer 45 is
etched.

For instance, in the case of using Al as the
constituent material of each of the first wiring elec-
trode layer 42 and the second wiring electrode
layer 45 are composed, and Ti as the constituent
material of the second electrode contact layer 44,
using a mixed solution of acetic acid, phosphoric
acid and nitric acid as the etching solution for the
constituent material Al of the second wiring elec-
tfrode layer 45, and performing reactive plasma
etching against the constituent material Ti of the
second electrode contact layer 44 with the use of
CF., the constituent material Al of the wiring elec-
trode layer 45 is etched by the above eiching
mixed solution, whereas the constituent material Ti
of the second electrode contact layer 45 is not
etched by said etching mixed solution. And when
reactive plasma etching with the use of CF4 is
performed against the constituent material Ti of the
second electrode contact layer 44 using an iden-
tical photoresist, the second electrode contact layer
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44 is etched, whereas the constituent material Al of
the first wiring electrode layer 43 is not etched. In
this case, the first wiring electrode 43 is not
etched, for example, even at the defective potion
B". Thus, discontinuation is never occurred at the
wiring electrode.

Now, when a defect is present at the photores-
ist for forming the first wiring electrode layer, the
wiring electrode becomes discontinued as a result
that etching is caused, for example, in such a state
as indicated by the A" portion shown in FIG. 5
upon forming the first wiring electrode layer. How-
ever, the second wiring elecirode layer 45 is
formed thereon to cover such defective portion in a
state that discontinuation is not occurred at the
portion A".

In addition, in the above-mentioned step of
producing a substrate for ink jet head, the probabil-
ity that the defective portion A" and the defective
portion B" will be occurred at the same position is
extremely small at such an extent that can be said
to be substantially zero in comparison with that in
the case where each of the defective portion A"
and the defective portion B" will be independently
occurred, and because of this, there is not such
occasion that a defect occurred at the respective
layers maintains its influence till completion of the
production. As a result, the wiring electrode is
made to be substantially free of discontinuation,
and in addition to this, the yield in the production
steps is markedly improved and the production
cost is markedly reduced.

FIG. 14 is a schematic slant view illustrating an
embodient of an ink jet head, prepared using the
substrate for ink jet head obtained in the above.

In the figure, on a base member 1102 are
disposed heat generating portions 1103 of elec-
trothermal converting body containing electrode
1104 (protective layer is not shown in the figure),
on which ink pathway walls 1105 and a top plate
1106 are disposed. Ink 1112 is supplied from an
ink reservoir (not shown in the figure) through an
ink supply pipe 1107 into a common ink chamber
1108 of ink jet head 1101. In the figure, numeral
reference 1109 stands for a connector for sup-
plying ink. The ink supplied into the common ink
chamber 1108 is supplied into ink pathways 1110
due to a so-called capillary action and it is stably
maintained by forming meniscus in discharging
outlets 1111 in communication with the ink path-
ways. The ink present on the heat generating por-
tion 1103 of electrothermal converting body is in-
stantly heated upon heat generation at the heat
generating portion 1103 to cause formation of a
gas bubble to the ink in the ink pathways, whereby
jetting out ink through the discharging outlets 1111.
In this figure, there is described an ink jet head
provided with numerous discharging outlets of 128
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fo 256 in number being arrange with a density of
16 discharging outlets per millimeter.

FIG. 15 is a schematic slant view illustrating
the principal portion of an embodiment of an ink jet
apparatus in which the ink jet head shown in FIG.
14 is installed. This ink jet apparatus is of a so-
called real scanning type.

In the figure, ink jet head 208 is detachably
mounted onto a carriage 206 which is guided by
means of guide shafts 205. The ink jet head is
scanned in a direction of substantially perpendicu-
larly intersecting the direction of transporting a
record sheet 202. Numeral reference 201 stands
for a transportation roller which serves to transport
the record sheet 202 to a desired position along a
platen 203. Numeral reference 204 stands for a
recovering means which serves to maintain the
state of the discharging outlet as desired at a home
position Hp. This recovering means includes a
flexible cap capable of covering the discharging
outlet, a vacuum pump capable of aspirating ink
from the discharging outlet, and the like.

In this ink jet recording apparatus, drive of
each of the recording sheet transportation means,
head scanning means and discharge-recovering
means, drive of the recording head, and the like
are controlled based on a demand or signal output-
ted from a control means containing a CPU dis-
posed on the apparatus body side.

FIG. 16 is a schematic slant view illustrating an
embodiment of a full-line type ink jet recording
head provided with more than 1000 discharging
outlets along the entire width of the recording area
of a sheet on which an image is to be recorded. In
the figure, a substrate 111 for ink jet head provided
with a plurality of semiconductor devices 112, spe-
cifically, a plurality of driving ICs for example, is
arranged together with a flexible cable 104 on a
supporting member 102, and they are fastened
through a pressure rubber member 107 comprising
a thin plate-like flexible body by means of a flexible
cable pressure member 105 having a rigidity and
four setscrews 106 such that the wiring portion of
the substrate 111 and the flexible cable 104 are
mechanically fixed while being electrically connect-
ed with each other. Numeral reference 103 stands
for an ink supply pipe, comprising a flexible tube,
for supplying ink into the common ink chamber of
the head through its both sides.

The common ink chamber indicated by nu-
meral reference 1108 and the ink pathways in-
dicated by numeral reference 1110 respectively
found in FIG. 14 are formed respectively as a
concave portion at an ink pathway forming member
104. Likewise, the discharging outlets indicated by
numeral reference 1111 which are found in FIG. 14
are arranged in series at the portion indicated by
numeral reference 101 in the figure. And the ink jet
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head is realized by fixing these on the substrate
111.

FIG. 17 is a schematic slant view illustrating an
outline of an ink jet recording apparatus in which
the full-line type ink jet recording head is installed.

In the figure, numeral reference 365 stands for
a transportation belt for transporting a member on
which record is to be made such as paper. This
transportation belt 365 serves to transport a mem-
ber on which record is to be made (not shown in
the figure) upon revolution of fransportation rollers
364. The lower face of an ink jet recording head
332 is so designed as to form a discharging outlet
face at which a plurality of discharging outlets
being arranged so as to correspond to the record-
ing area of a member on which record is to be
made.

( Examples )

In the following, the present invention will be
described more in detail in accordance with exam-
ples.

Example 1

On a Si single crystal support member 41
having a SiO; film (film thickness : 2.75 um) on the
surface thereof which was formed by thermal oxi-
dation, there was formed a HfB, layer (layer thick-
ness : 1000 A) to be the heat generating resistor
layer by sputtering HfB> (of more than 99.9% in
purity) as the target in a vacuum chamber. The
sputtering conditions in this case were made as
follows :

Sputtering conditions

the area of the target : 8 inch in diameter

high frequency power : 1500 W

set temperature of the base member : 100 °C
film formation period of time : 20 minutes
base pressure : less than 1 x 107> Pa
sputtering gas : argon gas

sputtering gas pressure : 0.5 Pa

Then, the above sputtering procedures were
repeated, except that the target was replaced by a
target comprising Ti (of more than 99.9% in purity)
and the film formation period of time was changed
to one minute, to perform sputtering process,
whereby a Ti layer (layer thickness : 50 5\) was
formed.

In this example, the stacked constitution com-
prising these HfB, layer and Ti layer being stacked
becomes to be the first electrode contact layer 42.

Subsequently, the foregoing sputtering proce-
dures were repeated, except that the farget was
replaced by a target comprising Al (of more than
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99.9% in purity), the high frequency power was
changed to 500 W and the film formation period of
time was changed to six minutes, to perform sput-
tering process, whereby an Al layer (film thickness
: 4500 5\) to be the first wiring electrode layer 43
was formed (as for these steps, see, FIG. 4(a)
through FIG. 4(b)).

Successively, as for the stacked constitution
comprising HfB2 layer and Ti layer and the Al
layer, patterning by photolithography was per-
formed in the following manner. Firstly, photoresist
(trademark name : OFPR 800, produced by Tokyo
Ohka Company) was applied onto the Al layer to
form a layer (layer thickness : 1.3 um), which was
followed by subjecting to conventional exposure,
development and baking. The resultant was sub-
jected to etching with the use of an etching solution
comprising a mixed solution comprising acetic
acid, phosphoric acid and nitric acid (9% by weight
of acetic acid, 73% by weight of phosphoric acid,
2% by weight of nitric acid, and 16% by weight of
the residual) to etch the Al layer. Thereafter, the
resultant was subjected fo reactive etching in a
vacuum chamber to etch the stacked constitution
comprising HfB> layer and Ti layer, and the
photoresist was removed. Thus, patterning was
completed (pattern width : 12 um, the number of
patterns : 4736).

The conditions for the above reactive etching
were made as follows.

Reactive etching conditions

high frequency power : 450 W

etching period of time : 5 minutes

base pressure : less than 1 x 1072 Pa

etching gas : BCls

etching gas pressure : 3 Pa

(as these steps, see, FIG. 5(a) through FIG. 5(b)).

Then, sputtering was performed using Ti (of
more than 99.9% in purity) as a target in a vacuum
chamber under the foregoing sputtering conditions
except for changing the film formation period of
time to four minutes, to thereby form a Ti layer
(layer thickness : 200 5\) to be the second elec-
trode contact layer 44.

Further sputtering was performed using a tar-
get comprising Al (of more than 99.9% in purity) in
stead of the above target under the foregoing sput-
tering conditions except for changing the high fre-
quency power to 5000 W and the film formation
period of time to two minutes, to thereby form an
Al layer (film thickness : 1500 5\) to be the second
wiring electrode layer 45 (as for these steps, see,
FIG. 6(a) through FIG. 6(b)).

Successively, as for the Ti layer and the Al
layer, patterning by photolithography was per-
formed in the following manner. Firstly, the same
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kind of photoresist as in the above was applied
onto the Al layer to form a layer (layer thickness :
1.3 um), which was followed by subjecting to con-
ventional exposure, development and baking. The
resultant was subjected to etching with the use of
the same etching solution as in the above to efch
the Al layer. Thereafter, the resultant was subjected
fo reactive etching in a vacuum chamber fo eftch
the Ti layer under the foregoing reactive etching
conditions except for changing the etching period
of time to four minutes and the etching gas to CF.,
and the photoresist was removed. Thus, patterning
was completed (pattern width : 8 um the number of
patterns : 4736). (as for these steps, see, FIG. 7(a)
through FIG. 7(b))

Then, as for the Al layer to be the first wiring
electrode layer 43, patterning by photolithography
was performed in the following manner. That is, the
same kind of photoresist as in the above was
applied onto the Al layer to form a layer (layer
thickness : 1.3 um), which was followed by subject-
ing to conventional exposure, development and
baking, successively followed by etching with the
use of the foregoing etching solution fo thereby
etch the Al layer. The photoresist was removed.
Thus, there were formed 4736 heat generating por-
tions each being 20 um x 100 um insize (as for
these steps, see, FIG. 8(a) through FIG. 8(c)).

On the thin films stacked structure thus formed
on the base member was formed a SiO, layer
(layer thickness : 1.3 um) as the protective layer
by means of sputtering. Thus, there was obtained a
substrate for ink jet head according to the present
invention.

On the substrate for ink jet head thus obtained
were formed walls of ink pathways 1110 in commu-
nication to discharging outlets 1111 using a pho-
tosensitive resin. On the resultant was disposed a
glass plate as the top plate 1106. As a result, there
was obtained an ink jet head of the constitution
schematically shown in FIG. 14.

This ink jet head had 4736 discharging outlets
corresponding to the foregoing heat generating
portions.

There were prepared 100 ink jet heads of the
above constitution in fotal.

Example 2

On a support member 21 of the same kind as
in Example 1, there was formed a Ti layer (layer
thickness : 50 5\) to be the first electrode contact
layer 22 by sputtering Ti (of more than 99.9% in
purity) as the target in a vacuum chamber. The
sputtering conditions in this case were made as
follows :

Sputtering conditions
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the area of the target : 8 inch in diameter

high frequency power : 1500 W

set temperature of the base substrate member :
100 °C

film formation period of time : one minute

base pressure : less than 1 x 107> Pa

sputtering gas : argon gas

sputtering gas pressure : 0.5 Pa.

Then, sputtering was performed using a target
comprising Al (of more than 99.9% in purity) in
stead of the above target under the above sputter-
ing conditions except for changing the high fre-
quency power to 5000 W and the film formation
period of time to six minutes, to thereby form an Al
layer (film thickness : 4500 5\) fo be the first wiring
electrode layer 23 (as for these steps, see, FIG. 9-
(a) through FIG. 9(b)).

Successively, as for the Ti layer and the Al
layer, patterning by photolithography was per-
formed in the following manner. Firstly, photoresist
of the same kind as in Example 1 was applied onto
the Al layer to form a layer (layer thickness : 1.3
um), which was followed by subjecting to conven-
tional exposure, development and baking. The re-
sultant was subjected to etching with the use of an
etching solution of the same kind as in Example 1
fo etch the Al layer. After removing the photoresist
therefrom, the resultant was subjected to sputter-
etching in a vacuum chamber to pattern the Ti
layer (pattern width : 8 um, the number of patterns
: 4736).

The conditions for the above sputter-etching
were made as follows.

Sputter-etching conditions

high frequency power : 500 W

etching period of time : 2 minutes

etching gas : argon

etching gas pressure : 0.5 Pa

(as for these steps, see, FIG. 10(a) through FIG.
10(c)).

Then, sputtering was performed using HfB2 (of
more than 99.9% in purity) as a target in a vacuum
chamber under the foregoing sputtering conditions
except for changing the film formation period of
time to twenty minutes, to thereby form a HiB;
layer (layer thickness : 200 5\) to be the heat
generating resistor layer.

Further sputtering was performed using a tar-
get comprising Ti (of more than 99.9% in purity) in
stead of the above target under the same sputter-
ing conditions in the foregoing case of sputtering
Ti, to thereby form a Ti layer (film thickness : 50
A).

In this example, the stacked constitution of
these HfB, layer and Ti layer was made to be the
second electrode contact layer 24.
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Then, sputtering was performed using a target
comprising Al (of more than 99.9% in purity) in
stead of the above target under the foregoing sput-
tering conditions except for changing the high fre-
quency power to 5000 W and the film formation
period of time to two minutes, to thereby form an
Al layer (film thickness : 1500 5\) to be the second
wiring electrode layer 25 (as for these steps, see,
FIG. 11(a) through FIG. 11(c)).

Successively, as for the stacked constitution of
the HfB, layer and the Ti layer, and the Al layer,
patterning by photolithography was performed in
the following manner. Firstly, the same kind of
photoresist as in the above was applied onto the Al
layer to form a layer (layer thickness : 1.3 um),
which was followed by subjecting to conventional
exposure, development and baking. The resultant
was subjected to etching with the use of the same
etching solution as in the above to etch the Al
layer. Thereafter, the resultant was subjected to
reactive etching in a vacuum chamber fo efch the
HiB2 layer and the Ti layer under the following
reactive etching conditions. The photoresist was
then removed.

Reactive etching conditions

high frequency power : 450 W
etching period of time : 5 minutes
base pressure : less than 1 x 1072 Pa
etching gas : BCls

etching gas pressure : 3 Pa

Thus, patterning was completed (pattern width :
12 um, the number of patterns : 4736). (as for
these steps, see, FIG. 12(a) through FIG. 12(c)).

Then, as for the Al layer to be the first wiring
electrode layer 23, patterning by photolithography
was performed in the following manner. That is,
photoresist of the same kind as in the foregoing
case was applied onto the Al layer to form a layer
(layer thickness : 1.3 um), which was followed by
subjecting to conventional exposure, development
and baking, successively followed by etching with
the use of the foregoing etching solution fo thereby
etch the Al layer. The photoresist was removed.
Thus, there were formed 4736 heat generating por-
tions each being 20 um x 100 um insize (as for
these steps, see, FIG. 13(a) through FIG. 13(c)).

On the thin films stacked structure thus formed
on the base member was formed a SiO, layer
(layer thickness : 1.3 um) as the protective layer
by means of sputtering. Thus, there was obtained a
substrate for ink jet head according to the present
invention.

On the substrate for ink jet head thus obtained
were formed walls of ink pathways 1110 in commu-
nication to discharging ports 1111 using a pho-
tosensitive resin. On the resultant was disposed a
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glass plate as the top plate 1106. As a result, there
was obtained an ink jet head of the constitution
schematically shown in FIG. 14.

This ink jet head had 4736 discharging poris
corresponding to the foregoing heat generating
portions.

There were prepared 100 ink jet heads of the
above constitution in fotal.

Comparative Example 1

The procedures of Example 1 were repeated,
except that neither the second electrode contact
layer 44 nor the second wiring electrode layer 45
were formed and the layer thickness of the first
wiring electrode layer 43 was made to be 6000 A,
to thereby obtain a substrate for ink jet head and
an ink jet head provided with said substrate.

In this way, there were prepared 100 ink jet
heads in fotal.

Comparative Example 2

The procedures of Example 2 were repeated,
except that neither the second electrode contact
layer 24 nor the second wiring electrode layer 25
were formed and the layer thickness of the first
wiring electrode layer 23 was made to be 6000 A,
to thereby obtain a substrate for ink jet head and
an ink jet head provided with said substrate.

In this way, there were prepared 100 ink jet
heads in fotal.

Comparative Experiments

As for the 100 ink jet heads obtained in each of
Examples 1 to 2 and Comparative Examples 1 to 2,
observation was made about the situation of occur-
rence of discontinuation at the wiring electrode. As
a result, it was found that the incidence of discon-
tinuation in Example 1 or 2 is about half that in
Comparative Example 1 or 2.

Further, as for the 100 ink jet heads obtained in
each of Examples 1 to 2 and Comparative Exam-
ples 1 to 2, each of them was set to an identical
apparatus body to discharge ink, whereby record-
ing was performed. As a resuli, it was found that
the quality of the record obtained by using any of
the ink jet heads obtained in Examples 1 to 2 is
markedly surpassing that obtained by using any of
the ink jet heads obtained in Comparative Exam-
ples 1 to 2.

The present invention provides marked effects
in a recording head and a recording apparatus of
the system in which ink is discharged utilizing
thermal energy.

As for the representative constitution and the
principle, it is desired to adopt such fundamental
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principle as disclosed, for example, in U.S. Patent
No. 4,723,129 or U.S. Patent No. 4,740,796. While
this system is capable of applying to either the so-
called on-demand type or the continuous type, it is
particularly effective in the case of the on-demand
type because, by applying at least one driving
signal for providing a rapid temperature rise ex-
ceeding nucleate boiling in response to recording
information to an electrothermal converting body
disposed for a sheet on which liquid (ink) is to be
held or for a liquid pathway, the electrothermal
converting body generates thermal energy to cause
film boiling at ink on a heat acting face of the
recording head and as a result, a gas bubble can
be formed in the liquid (ink) in a one-by-one cor-
responding relationship to such driving signal. By
way of growth and contraction of this gas bubble,
the liquid (ink) is discharged through a discharging
outlet to form at least one droplet. It is more
desirable to make the driving signal to be of a
pulse shape, since in this case, growth and con-
fraction of a gas bubble take place instantly and
because of this, there can be attained discharging
of the liquid (ink) excelling particularly in respon-
sibility. As the driving signal of pulse shape, such
driving signal as disclosed in U.S. Patent No.
4,463,359 or U.S. Patent No. 4,345,262 is suitable.
Additionally, in the case where those conditions
disclosed in U.S. Patent No. 4,313,124, which re-
lates to the invention concerning the rate of tem-
perature rise at the heat acting face, are adopted,
further improved recording can be performed.

As for the constitution of the recording head,
the present invention includes, other than those
constitutions of the discharging outlets, liquid path-
ways and electrothermal converting bodies in com-
bination (linear liquid flow pathway or perpendicular
liquid flow pathway) which are disclosed in each of
the above patent specifications, the constitutions
using such constitution in which a heat acting por-
tion is disposed in a curved region which is dis-
closed in U.S. Patent No. 4,558,333 or U.S. Patent
No. 4,459,600. In addition, the present invention
may effectively take a constitution based on the
constitution in which a slit common to a plurality of
electrothermal converting bodies is used as a dis-
charging portion of the electrothermal converting
bodies which is disclosed in Japanese Unexamined
Patent Publication No. 123670/1984 or other con-
stitution based on the constitution in which an
opening for absorbing a pressure wave of thermal
energy is made to be corresponding to a discharg-
ing portion which is disclosed in Japanese Unex-
amined Patent Publication No. 138461/1984.

Further, as the full-line type recording head
having a length corresponding fo the width of a
maximum record medium which can be recorded
by a recording apparatus, there can be employed
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either such constitution that the length is com-
pleted by such a combination of a plurality of
recording heads as disclosed in the foregoing
specifications or other constitution comprising a
single recording head formed as an integrated
structure, and in either case, the present invention
provides the foregoing effects further effectively.

The present invention is effective also in the
case where a recording head of the exchangeable
chip type wherein electric connection to an appara-
tus body or supply of ink from the apparatus body
is enabled when it is mounted on the apparatus
body or other recording head of the cartridge type
wherein an ink tank is integrally provided on the
recording head itself is employed.

Further, it is desirable to add restoring means
to a recording head or preparatory auxiliary means
or the like as a constituent of the constitution of the
recording apparatus according to the present in-
vention in view of stabilizing the effects of the
present invention. Specifically in this respect, cap-
ping means, cleaning means, pressurizing or at-
fracting means, preliminary heating means includ-
ing an electrothermal converting body or a sepa-
rate heating element or a combination of these for
the recording head, and to employ a preparatory
discharging mode in which discharging is per-
formed separately from recording, are also effec-
tive in order to achieve stable recording.

Furthermore, the present invention is extremely
effective not only in a recording apparatus which
has, as the recording mode, a recording mode of a
main color such as black but also in an apparatus
which includes a plurality of different colors or at
least one of full-colors by color mixture, in which a
recording head is integrally constituted or a plural-
ity of recording heads are combined.

In the above-mentioned examples of the
present invention, explanation was made with the
use of liquid ink, but it is possible to use such ink
that is in a solid state at room temperature or other
ink that becomes to be in a softened state at room
temperature in the present invention. In the fore-
going ink jet apparatus, it is usual to adjust the
temperature of ink itself in the range of 30 °C to
70 °C such that the viscosity of ink lies in the
range capable of being stably discharged. In view
of this, any ink can be used as long as it is in a
liquid state upon the application of a use record
signal. In addition, in the present invention, it is
also possible to use those inks having a property of
being liquefied, for the first time, with thermal en-
ergy, such as ink that can be liquefied and dis-
charged in liquid state upon application of thermal
energy depending upon a record signal or other ink
that can start its solidification beforehand at the
time of its arrival at a recording medium in order to
prevent the temperature of the head from raising
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due to thermal energy by purposely using thermal
energy as the energy for a state change of ink from
solid state to liquid state or in order to prevent ink
from being vaporized by solidifying the ink in a
state of being allowed to stand. In the case of using
these inks, it can be used in such manner as
disclosed in Japanese Unexamined Patent Publica-
tion No. 56847/1979 or Japanese Unexamined Pat-
ent Publication No. 71260/1985 that such ink is
maintained in concaved portions or penetrations of
a porous sheet in a liquid state or in a solid state
and the porous sheet is arranged to be such a
configuration opposite to the electrothermal con-
verting body. In the present invention, the most
effective discharging system for each of the above-
mentioned inks is the foregoing film-boiling system.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 through FIG. 3 are schematic views
illustrating an example of a conventional substrate
for ink jet head in accordance with its production
steps, wherein FIG. 1(a) through FIG. 3(a) are plan
views, and FIG. 1(b) through FIG. 3(b) are cross
section views.

FIG. 4 through FIG. 8 are schematic views
illustrating an example of the substrate for ink jet
head according to the present invention in accor-
dance with its production steps, wherein FIG. 4(a)
through FIG. 8(a) are plan views, and FIG. 4(b)
through FIG. 8(b) and FIG. 5(c) through FIG. 8(c)
are cross section views.

FIG. 9 through FIG. 13 are schematic views
illustrating another example of the substrate for ink
jet head according to the present invention in ac-
cordance with its production steps, wherein FIG. 9-
(a) through FIG. 13(a) are plan views, and FIG. 9(b)
through FIG. 13(b) and FIG. 10(c) through FIG. 13-
(c) are cross section views.

FIG. 14 is a schematic slant view illustrating an
ink jet head.

FIG. 15 is a schematic slant view of an ink jet
apparatus in which the ink jet head shown in FIG.
14 is installed.

FIG. 16 is a schematic slant view illustrating a
full-line type ink jet head provided with discharging
outlets being arranged along the entire width of a
record area of a member on which record is to be
made.

FIG. 17 is a schematic slant view illustrating an
ink jet apparatus provided with a full-line type ink
jet head.

Claims
1. A substrate for ink jet head characterized by

having a pair of first wiring electrode layers
being disposed on a base member through a
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first electrode contact layer and a pair of sec-
ond wiring electrode layers being disposed on
said pair of first wiring electrode layers through
a second electrode contact layer such that said
pair of second wiring electrode layers cor-
respond to said pair of first wiring electrode
layers, wherein said first electrode contact lay-
er contains a heat generating resistor layer
capable of generating heat upon application of
a voltage through said pair of first wiring elec-
frode layers and said pair of second wiring
electrode layers.

A substrate for ink jet head according to claim
1, wherein the second electrode contact layer
has an efching selectivity against the second
wiring electrode layers.

A substrate for ink jet head according to claim
1, wherein the first electrode contact layer has
a stacked structure containing the heat gen-
erating resistor layer.

A substrate for ink jet head according to claim
1, wherein the combination of materials to form
the stacked structure comprising the first wir-
ing electrode layers/the second electrode con-
tact layer/the second wiring electrode layers is
Al layer/Ti layer/Al layer; Al layer/Cr layer/Al
layer; Cu layer/Ti layer/Cu layer; Au layer/Ni
layer/Au layer; or Al layer/TaSi layer/Cu layer.

An ink jet head, characterized in that said ink
jet head has a substrate for ink jet head com-
prising a pair of first wiring electrode layers
being disposed on a base member through a
first electrode contact layer and a pair of sec-
ond wiring electrode layers being disposed on
said pair of first wiring electrode layers through
a second electrode contact layer such that said
pair of second wiring electrode layers cor-
respond to said pair of first wiring electrode
layers, wherein said first electrode contact lay-
er contains a heat generating resistor layer
capable of generating heat upon application of
a voltage through said pair of first wiring elec-
frode layers and said pair of second wiring
electrode layers; and an ink pathway in com-
munication with a discharging outlet for dis-
charging ink being disposed to correspond to a
heat generating portion of said heat generating
resistor layer positioned between said pair of
first wiring electrode layers and between said
pair of second wiring electrodes on said sub-
strate, wherein ink is discharged through said
discharging outlet utilizing thermal energy that
said heat generating portion generates.

10

15

20

25

30

35

40

45

50

55

12

22

An ink jet head according to claim 5, wherein
the ink jet head is of a full-line type that has a
plurality of discharging outlets along the entire
width of a recording region of a member on
which record is to be made.

An ink jet apparatus, characterized in that said
ink jet apparatus comprises an ink jet head
having a substrate for said ink jet head com-
prising a pair of first wiring electrode layers
being disposed on a base member through a
first electrode contact layer and a pair of sec-
ond wiring electrode layers being disposed on
said pair of first wiring electrode layers through
a second electrode contact layer such that said
pair of second wiring electrode layers cor-
respond to said pair of first wiring electrode
layers, wherein said first electrode contact lay-
er contains a heat generating resistor layer
capable of generating heat upon application of
a voltage through said pair of first wiring elec-
frode layers and said pair of second wiring
electrode layers, and an ink pathway in com-
munication with a discharging outlet for dis-
charging ink being disposed to correspond to a
heat generating portion of said heat generating
resistor layer positioned between said pair of
first wiring electrode layers and between said
pair of second wiring electrodes on said sub-
strate, wherein ink is discharged through said
discharging outlet utilizing thermal energy that
said heat generating portion generates; and a
transportation means for transporting a mem-
ber on which record is to be made with ink
discharged through said discharging outlet of
said ink jet head.

An ink jet apparatus according to claim 7,
wherein the ink jet head is of a full-line type
that has a plurality of discharging outlets along
the entire width of a recording region of said
member on which record is to be made.

A substrate for ink jet head, characterized by
having a pair of first wiring electrode layers
being disposed on a base member through a
first electrode contact layer and a pair of sec-
ond wiring electrode layers being disposed on
said pair of first wiring electrode layers through
a second electrode contact layer such that said
pair of second wiring electrode layers cor-
respond to said pair of first wiring electrode
layers, wherein said second electrode contact
layer contains a heat generating resistor layer
capable of generating heat upon application of
a voltage through said pair of first wiring elec-
frode layers and said pair of second wiring
electrode layers.
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A substrate for ink jet head according to claim
9, wherein the second electrode contact layer
has an efching selectivity against the second
wiring electrode layers.

A substrate for ink jet head according to claim
9, wherein the second electrode contact layer
has a stacked structure containing the heat
generating resistor layer.

A substrate for ink jet head according to claim
9, wherein the combination of materials to form
the stacked structure comprising the first wir-
ing electrode layers/the second electrode con-
tact layer/the second wiring electrode layers is
Al layer/Ti layer + a resistant material layer/Al
layer; Al layer/Cr layer + a resistant material
layer/Al layer; Cu layer/Tr layer + a resistant
material layer/Cu layer; Au layer/Ni layer + a
resistant material layer/Au layer; or Al
layer/TaSi layer/Cu layer.

An ink jet head, characterized in that said ink
jet head has a substrate for said ink jet head
comprising a pair of first wiring electrode lay-
ers being disposed on a base member through
a first electrode contact layer and a pair of
second wiring electrode layers being disposed
on said pair of first wiring electrode layers
through a second electrode contact layer such
that said pair of second wiring electrode layers
correspond to said pair of first wiring electrode
layers, wherein said second electrode contact
layer contains a heat generating resistor layer
capable of generating heat upon application of
a voltage through said pair of first wiring elec-
frode layers and said pair of second wiring
electrode layers, and an ink pathway in com-
munication with a discharging outlet for dis-
charging ink being disposed to correspond to a
heat generating portion of said heat generating
resistor layer positioned between said pair of
first wiring electrode layers and between said
pair of second wiring electrodes on said sub-
strate, wherein ink is discharged through said
discharging outlet utilizing thermal energy that
said heat generating portion generates.

An ink jet head according to claim 13, wherein
the ink jet head is of a full-line type that has a
plurality of discharging outlets along the entire
width of a recording region of a member on
which record is to be made.

An ink jet apparatus, characterized in that said
ink jet apparatus comprises an ink jet head
having a substrate for said ink jet head com-
prising a pair of first wiring electrode layers
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being disposed on a base member through a
first electrode contact layer and a pair of sec-
ond wiring electrode layers being disposed on
said pair of first wiring electrode layers through
a second electrode contact layer such that said
pair of second wiring electrode layers cor-
respond to said pair of first wiring electrode
layers, wherein said second electrode contact
layer contains a heat generating resistor layer
capable of generating heat upon application of
a voltage through said pair of first wiring elec-
frode layers and said pair of second wiring
electrode layers, and an ink pathway in com-
munication with a discharging outlet for dis-
charging ink being disposed to correspond to a
heat generating portion of said heat generating
resistor layer positioned between said pair of
first wiring electrode layers and between said
pair of second wiring electrodes on said sub-
strate, wherein ink is discharged through said
discharging outlet utilizing thermal energy that
said heat generating portion generates; and a
transportation means for transporting a mem-
ber on which record is to be made with ink
discharged through said discharging outlet of
said ink jet head.

An ink jet apparatus according to claim 15,
wherein the ink jet head is of a full-line type
that has a plurality of discharging outlets along
the entire width of a recording region of said
member on which record is to be made.

A process for producing a substrate for ink jet
head, characterized in that said process com-
prises the steps of :

forming a material layer of a first electrode
contact layer and a material layer of a first
wiring electrode layer in sequence on a base
member,

patterning said material layer of the first
wiring electrode layer to form said first wiring
electrode layer,

patterning said material layer of the first
electrode contact layer to form said first elec-
trode contact layer,

forming, on said first electrode contact lay-
er, a material layer of a second wiring elec-
trode layer and a material layer of a second
electrode contact layer, having an etching se-
lectivity against said material layer of the sec-
ond wiring electrode layer, in sequence while
positioning said material layer of the second
electrode contact layer on the base member
side,

subjecting said material layer of the sec-
ond wiring electrode layer to patterning by way
of etching to form said second wiring electrode
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layer, and

patterning said material layer of the sec-
ond electrode contact layer to form said sec-
ond electrode contact layer.

The process for producing a substrate for ink
jet head according to claim 17, wherein a
discontinued portion is formed for the first wir-
ing electrode layer, the second electrode con-
tact layer and the second wiring electrode lay-
er, and the first electrode contact layer posi-
tioned at said discontinued portion is made to
be a heat generating portion.

The process for producing a substrate for ink
jet head according to claim 17, wherein a
discontinued portion is formed for the first
electrode contact layer, the first wiring elec-
trode layer and the second wiring electrode
layer, and the second electrode contact layer
positioned at said discontinued portion is made
fo be a heat generating portion.
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