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(54) INKJET HEAD AND INKJET HEAD MANUFACTURING METHOD

(67)  The presentinvention addresses the problem of
providing an inkjet head with which reliable electrical con-
nections are possible as a result of a simple and novel
configuration for making the heights of contact surfaces
of electrodes on a head chip and wiring on a circuit board
equal, and a manufacturing method for said inkjet head.
The problem is solved by: a head chip (10) having a lead
part (153) drawn to the outside of a piezoelectric element
(15), on the upper surface of which a first electrode sec-
tion (151) is formed and on the lower surface of which a
second electrode section (152) is formed, the lead part
being drawn from the second electrode section (152) of
the piezoelectric element (15); a circuit board (20), which
is disposed above the head chip (10), having a first con-
nection member (25) obtained from a stud bump that is

to be connected to the first electrode section (151) and
a second connection member (26) obtained from a stud
bump that is to be connected to the second electrode
section (152) via the lead part (153); the lead part (153)
being provided with an adjusting member (16), the upper
surface of which is roughly the same height as the height
of the first electrode section (151) and has electrical con-
tinuity with the lead part (153); and the first connection
member (25) of the circuit board (20) being electrically
connected to the upper surface of the first electrode sec-
tion (151) and the second connection member (26) con-
tacting the upper surface of the adjusting member (16)
and being electrically connected to the second electrode
section (152) via the adjusting member (16) and the lead
part (153).
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Description
Technical Field

[0001] The presentinvention relates to an inkjet head
and a method for manufacturing the inkjet head, partic-
ularly relates to the inkjet head capable of reliably achiev-
ing electrical connection, with a simple method, in per-
forming electrical connection between an electrode on a
head chip and wiring on a wiring substrate by equalizing
a height of a contact surface.

Background Art

[0002] In recent years, high accuracy and high quality
are demanded for images formed by ink ejection from an
inkjet head. In a case, for example, where an image is
formed by using a line head including a plurality of re-
cording heads arranged across a width direction of a re-
cording medium and by conveying the recording medium
to a recording region of the line head, an ejection defect
on a nozzle on the line head might cause a stripe and
unevenness and degrade the image. Therefore, in order
to prevent image degradation and provide a high-accu-
racy and high-quality image, it is needed to prevent the
ejection defect, or the like, in individual nozzles provided
on the inkjet head.

[0003] There are various techniques for preventing
ejection defects in the nozzle. In a case of an inkjet head
that ejects the ink by pressurizing the ink within a pres-
sure chamber communicating with the nozzle by driving
piezoelectric elements, it is necessary to reliably supply
power to each of the piezoelectric elements in order to
reliably drive the piezoelectric elements. Therefore, it is
important to achieve reliable electrical connection be-
tween each of a first electrode unit (individual electrode)
into which driving potential is input and a second elec-
trode unit (shared electrode) into which GND potential is
input, formed so as to sandwich the piezoelectric ele-
ment, with each of wiring of the wiring substrate stacked
above the piezoelectric element.

[0004] Specifically, there is a known technique for re-
liably connecting the first electrode unit of the piezoelec-
tric element with the wiring of the wiring substrate, for
example, that uses a partition member formed of resin
material to enclose the piezoelectric element so as to
maintain a constant space between a head chip with a
piezoelectric element and the wiring substrate including
wiring, and that performs electrical connection between
each of the wiring on the wiring substrate and the elec-
trode formed on each of the piezoelectric elements by
allowing a bump provided on a surface of the electrode
formed on the piezoelectric element to come in contact
with the wiring (Patent Literature 1).

[0005] There is another technique of performing elec-
trical connection by building a bump on a lead-out unit
electrically drawn from the second electrode unit formed
on the piezoelectric element and allowing the bump to
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come in contact with the wiring of the wiring substrate,
in addition to performing electrical connection by building
a bump on the first electrode unit formed on the piezoe-
lectric element and allowing the bump to come in contact
with the wiring of the wiring substrate (Patent Literature
2).

[0006] Patent Literature 2 discloses a technique of
equalizing the contact state of each of electrical connect-
ing sites and preventing a partial contact failure by allow-
ing the position where the first electrode unit comes in
contact with the wiring and the position where the second
electrode unit comes in contact with the wiring to have a
same height in order to achieve reliable electrical con-
nection between each of the first electrode unit and the
second electrode unit formed on the piezoelectric ele-
ment, with the wiring of the wiring substrate.

Citation List
Patent Literature
[0007]

Patent Literature 1: JP 2014-83705 A
Patent Literature 2: WO 2012/176875 A

Summary of Invention
Technical Problem

[0008] Any of Patent Literatures 1 and 2, however, has
a configuration in which the bump is built on the first elec-
trode unit formed on the piezoelectric element, and thus,
an attempt to use high pressure to reliably achieve elec-
trical connection in bonding when the wiring substrate is
mutually pasted might cause the pressure to be concen-
trated on the bump on the surface of the first electrode
unit and the damage the piezoelectric element. This
leads to a problem of occurrence of demands for high-
accuracy pressure control at the time of pressure bond-
ing.

[0009] Furthermore, in Patent Literature 2, because of
the configuration in which a bump provided on the first
electrode unit and a bump provided on the second elec-
trode unit, of the piezoelectric element, are connected
with the wiring of the wiring substrate, there may be a
case where bonding heights are not even and electrical
connection becomes uncertain when the pressure at
pressure bonding is not even.

[0010] Moreover, even when the pressure is applied
evenly, since there are differences in size and height be-
tween the bump provided on the first electrode unit and
the bump provided on the second electrode unit, this
might lead to a different in a deforming amount when
pressure bonding is performed. It is, however, difficult to
equalize the height of individual contact surfaces by per-
forming pressure control in consideration of the deform-
ing amount.
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[0011] Accordingly, an object of the present invention
is to provide an inkjet head capable of reliably performing
electrical connection using a novel and simple configu-
ration that equalizes the height of the contact surface on
the electrical connection between the electrode on the
head chip and the wiring on the wiring substrate, and a
method for manufacturing the inkjet head.

[0012] Otherproblems regarding the presentinvention
will be made clear by the following description.

Solution to Problem

[0013] The above-described problem will be solved by
the following invention.

1. An inkjet head including:

a head chip including a pressure chamber con-
figured to contain ink ejected from a nozzle, a
piezoelectric element that is provided corre-
sponding to the pressure chamber and includes
a first electrode unit on an upper surface and a
second electrode unit on a lower surface, and a
lead-out unit electrically drawn from the second
electrode unit to the outside of the piezoelectric
element; and

awiring substrate arranged above the head chip
and including a first connecting member formed
with a stud bump electrically connected with the
firstelectrode unit of the head chip,and a second
connecting member formed with a stud bump
electrically connected with the second electrode
unit via the lead-out unit,

wherein the lead-out unitincludes an adjustment
member that includes an upper surface ar-
ranged at a height substantially equal to the
height of the first electrode unit and in which at
least the upper surface has electrical continuity
with the lead-out unit, and

the first connecting member of the wiring sub-
strate is electrically connected with the first elec-
trode unit by coming into contact with an upper
surface of the first electrode unit, and the second
connecting member is electrically connected
with the second electrode unit via the adjustment
member and the lead-out unit by coming into
contact with the upper surface of the adjustment
member.

2. The inkjet head according to the above-described
1, wherein the adjustment member is formed of a
material having Poisson’s ratio of 0.4 or below.

3. The inkjet head according to the above-described
1 or 2, wherein the upper surface of the adjustment
member has an area that is equal to or larger than
the area of the first electrode unit on the upper sur-
face of the piezoelectric element provided corre-
sponding to the pressure chamber.
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4 . Theinkjet head according to the above-described
1, 2, or 3, wherein the adjustment member is formed
with the piezoelectric elementincluding, on an upper
surface, a third electrode unit having electrical con-
tinuity with the lead-out unit.

5. The inkjet head according to the above-described
4, wherein the piezoelectric element used in the ad-
justment member includes a hole penetrating in a
height direction or a groove cut across the height
direction, and

the third electrode unit and the lead-out unit are elec-
trically connected with each other via a conductive
material by filling the conductive material into the
hole or the groove.

6. The inkjet head according to the above-described
5, wherein there is a plurality of the second connect-
ing members, and a part of the second connecting
members among the plurality of second connecting
members is in contact solely with the conductive ma-
terial filled into the hole or the groove.

7. Theinkjet head according to any one of the above-
described 1 to 5, wherein there is a plurality of the
second connecting members, and the plurality of
second connecting members is electrically connect-
ed with the upper surface of the adjustment member
shared by the plurality of second connecting mem-
bers.

8. Theinkjet head according to any one of the above-
described 1 to 7, wherein there is a plurality of the
pressure chambers, and the individual second elec-
trode units formed on a plurality of the piezoelectric
elements provided corresponding to the pressure
chambers are electrically drawn by the lead-out unit
that is shared by the plurality of second electrode
units.

9. Theinkjet head according to any one of the above-
described 1 to 8, wherein tip positions of the first
connecting member and the second connecting
member are arranged at substantially equal heights
in a direction of arrangement of the head chip.

10. The inkjet head according to any one of the
above-described 1to 9, wherein each of the first con-
necting member and the second connecting member
has a conductive material applied, and is electrically
connected with the upper surface of the first elec-
trode unit and the upper surface of the adjustment
member, via the conductive material.

11. A method for manufacturing an inkjet head in-
cluding:

a head chip including a pressure chamber con-
figured to contain ink ejected from a nozzle, a
piezoelectric element that is provided corre-
sponding to the pressure chamber and includes
a first electrode unit on an upper surface and a
second electrode unit on a lower surface, and a
lead-out unit electrically drawn from the second
electrode unit to the outside of the piezoelectric
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element; and

awiring substrate arranged above the head chip
and including a first connecting member electri-
cally connected with the first electrode unit of
the head chip, and a second connecting member
electrically connected with the second electrode
unit via the lead-out unit,

the method including:

a piezoelectric element formation step of
forming, on the head chip, the piezoelectric
elementincluding thefirst electrode unitand
the second electrode unit, corresponding to
the pressure chamber;

a lead-out unit formation step of forming the
lead-out unit on the head chip;

an adjustment member formation step of
forming, on the lead-out unit, an adjustment
member that includes an upper surface ar-
ranged at a height substantially equal to the
height of the first electrode unit, the upper
surface having electrical continuity with the
lead-out unit; and

a bonding step of bonding the wiring sub-
strate with the head chip so as to cause the
first connecting member to be electrically
connected with the first electrode unit by
bringing the first connecting member into
contact with an upper surface of the first
electrode unit, and to cause the second con-
necting member to be electrically connect-
ed with the second electrode unit via the
adjustment member by bringing the second
connecting member into contact with the
upper surface of the adjustment member.

12. The method for manufacturing an inkjet head ac-
cording to the above-described 11,

wherein the adjustment member is formed with the
piezoelectric elementincluding, on an upper surface,
a third electrode unit that has electrical continuity
with the lead-out unit, and

the piezoelectric element used in the adjustment
member is formed, in the adjustment member for-
mation step, simultaneously at the time of forming
the piezoelectric element corresponding to the pres-
sure chamber by the piezoelectric element formation
step.

13. The method for manufacturing an inkjet head ac-
cording to the above-described 12,

wherein the piezoelectric element is a PZT thin film,
and the piezoelectric element corresponding to the
pressure chamber and the piezoelectric element
used in the adjustment member are patterned simul-
taneously by etching the PZT thin film.

14. The method for manufacturing an inkjet head ac-
cording to the above-described 11, 12, or 13, further
including:
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a connecting member formation step of forming,
on the wiring substrate, the first connecting
member and the second connecting member so
as to have protruding shapes in a direction of
arrangement of the head chip, and so as to allow
tip positions of the connecting members to be
arranged at substantially equal heights in the
direction of arrangement of the head chip.

Brief Description of Drawings
[0014]

Fig. 1 is a cross-sectional diagram illustrating an ex-
emplary inkjet head according to the present inven-
tion.

Fig. 2 is a plan view of a head chip of the inkjet head.
Fig. 3is a partially enlarged cross-sectional diagram
of the inkjet head.

Figs. 4(a) to 4(c) are cross-sectional diagrams illus-
trating other modes of connection configurations be-
tween a second connecting member of a wiring sub-
strate and an adjustment member.

Figs. 5(a) to 5(c) are diagrams illustrating manufac-
turing steps of the inkjet head according to the
present invention.

Figs. 6(a) to 6(c) are diagrams illustrating manufac-
turing steps of the inkjet head according to the
present invention.

Figs. 7(a)and 7(b) are diagramsiillustrating a method
for manufacturing the inkjet head according to the
present invention.

Fig. 8 is a diagram illustrating a method for manu-
facturing the inkjet head according to the present
invention.

Fig. 9 is a partial plan view illustrating other mode of
the adjustment member.

Description of Embodiments

[0015] Hereinafter, an embodiment of the present in-
vention will be described in detail with reference to the
drawings.

(Inkjet head)

[0016] Fig. 1 is a cross-sectional diagram illustrating
an exemplary inkjet head according to the present inven-
tion. Fig. 2 is a plan view of a head chip of the inkjet head.
Fig. 3 is a partially enlarged cross-sectional diagram of
the inkjet head.

[0017] Aninkjet head 1 has anintegrated stacked con-
figuration formed with a head chip 10 and a wiring sub-
strate 20, having a spacer substrate 30 therebetween.
On an upper surface of the wiring substrate 20, a box-
shaped manifold 40 is arranged. The inside of the man-
ifold 40 is an ink storage chamber 41.

[0018] Note that, in a case where "upper" or "lower" is
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indicated in the presentinvention, a Z-direction indicated
with an arrow represents "lower" and the opposite direc-
tion thereof represents "upper", relative to a state of the
inkjet head 1 in Figs. 1 and 3. Accordingly, the direction
with "above" or "up" represents a direction opposite to
the Z-direction of the inkjet head 1 and the direction with
"below " or "down" represent a direction along the Z-di-
rection. Moreover, "upper surface" represents a surface
arranged in the direction opposite to the Z-direction of
the inkjet head 1 and "lower surface" is a direction ar-
ranged in the Z-direction.

[0019] The head chip 10 is configured with a nozzle
plate 11, an intermediate plate 12, a pressure chamber
plate 13, and a vibration plate layer 14, stacked from the
lower side in Fig. 3.

[0020] The pressure chamber plate 13 is formed of a
silicon (Si) substrate, forexample. The pressure chamber
plate 13 includes a pressure chamber 131 that contains
ink ejected from a nozzle 111 formed on the nozzle plate
11. The number of pressure chambers 131 may be any,
that is, it is sufficient to have at least one. The present
embodiment exemplifies the inkjet head 1 including a plu-
rality of the pressure chambers 131.

[0021] The plurality of pressure chambers 131 is ar-
rayed in the X-Y direction of the head chip 10 (refer to
Fig. 2) when the head chip 10 is seen in plan view. The
pressure chamber 131 is formed so as to penetrate the
pressure chamber plate 13. Accordingly, an upper wall
of the pressure chamber 131 is formed with the vibration
plate layer 14 and a lower wall is formed with the inter-
mediate plate 12.

[0022] The vibration plate layer 14 is formed of a silicon
oxide (SiO2) film, for example. The vibration plate layer
14 includes, corresponding to the pressure chamber 131,
an ink inflow port 132 that opens onto an upper surface
of the head chip 10.

[0023] The intermediate plate 12 is formed of a glass
substrate, for example. The intermediate plate 12 in-
cludes, corresponding to the pressure chamber 131, a
plurality of communication passages 121 that communi-
cates with the inside of the pressure chamber 131.
[0024] The nozzle plate 11 is formed of a Si substrate,
forexample. The nozzle plate 11 includes, corresponding
to each of the communication passages 121 of the inter-
mediate plate 12, a plurality of nozzles 111 opening onto
a lower surface of the nozzle plate 11. Accordingly, the
inkjet head 1 according to the presentembodiment ejects
ink downward from the nozzle 111.

[0025] The piezoelectric element 15 is provided on the
upper surface of the head chip 10. Corresponding toeach
of the pressure chambers 131, the piezoelectric element
15 is arranged on an upper surface of the vibration plate
layer 14 that forms an upper wall of the pressure chamber
131. The piezoelectric element 15 according to the
present embodiment is formed of a PZT thin film having
a predetermined thickness. Since it is possible to etch
the PZT thin film using a photolithography technology,
making it possible to easily form a plurality of piezoelectric
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elements 15 arrayed in a predetermined pattern.
[0026] The piezoelectric element 15 includes a first
electrode unit 151 and a second electrode unit 152. The
first electrode unit 151 is an individual electrode provided
individually for each of the piezoelectric elements 15,
formed on an upper surface of the piezoelectric element
15. The second electrode unit 152 is a shared electrode
for GND provided for the shared use by the plurality of
piezoelectric elements 15, formed on a lower surface of
the piezoelectric element 15. The second electrode unit
152 is formed on the upper surface of the vibration plate
layer 14, and the piezoelectric element 15 is mounted on
an upper surface of the second electrode unit 152.
[0027] With this configuration, an upper surface of the
first electrode unit 151 is arranged at a predetermined
height H1 (refer to Fig. 3). Note that, in the present in-
vention, the height H1 at which the upper surface of the
first electrode unit 151 is arranged is defined as a height
from the upper surface of the vibration plate layer 14 just
below the piezoelectric element 15 to the upper surface
of the first electrode unit 151, relative to the upper surface
of the vibration plate layer 14. There is no bump provided
on the upper surface of the first electrode unit 151
[0028] The second electrode unit 152 is formed so as
to significantly protrude to the outside of a forming region
of the piezoelectric element 15. Specifically, the second
electrode unit 152 is formed toward an end portion ar-
ranged in a Y-direction of the head chip 10 and toward
an end portion arranged in a direction opposite to the Y-
direction, illustrated in Fig. 2, so as to protrude to the
outside of the forming region of piezoelectric element 15.
With this configuration, a lead-out unit 153 is formed on
the upper surface of the vibration plate layer 14. The lead-
out unit 153 is formed of an electrode film same as that
of the second electrode unit 152 (refer to Fig. 3). That s,
the second electrode unit 152 is electrically drawn to the
outside of the forming region of the piezoelectric element
15 by the lead-out unit 153, on the upper surface of the
vibration plate layer 14.

[0029] Moreover,the second electrode unit152is elec-
trically drawn from the lead-out unit 153 shared by the
plurality of piezoelectric elements 15. This configuration
can integrate the second electrode unit 152 formed on
the plurality of piezoelectric elements 15, onto the lead-
out unit 153, making it possible to simplify electrical con-
nection toward a plurality of the second electrode units
152.

[0030] An adjustment member 16 is provided on an
upper surface of the lead-out unit 153. The adjustment
member 16 is a member for adjusting the height of an
electrical connecting site for achieving electrical continu-
ity between the lead-out unit 153 and a connecting mem-
ber of the wiring substrate 20 to be described below. For
example, the adjustment member 16 according to the
present embodiment is formed so as to extend along the
X-direction illustrated in Fig. 2, on the upper surface of
the lead-out unit 153 drawn in the vicinity of both end
portions of the head chip 10.
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[0031] The adjustment member 16 may be formed of
a single member on the upper surface of the lead-out
unit 153, or may be formed by stacking a plurality of layers
on the upper surface of the lead-out unit 153.

[0032] Each of the adjustment members 16 in the vi-
cinity of the both end portions of the head chip 10 is di-
vided into two in the X-direction. With this configuration,
it is possible to prevent the adjustment member 16 from
being deformed or damaged by becoming too elongated.
However, it is sufficient to have at least one adjustment
member 16 in the present invention.

[0033] The adjustment member 16 is preferably
formed of a material having Poisson’s ratio of 0.4 or be-
low. Typical Poisson’s ratio of the piezoelectric element
15 is approximately 0.3. In addition, Poisson’s ratio of
gold bump typically used as a first connecting member
25 and a second connecting member 26, to be described
below, of the wiring substrate 20 is approximately 0.44.
Accordingly, it is possible to allow the first connecting
member 25 and the second connecting member 26, con-
nected with the piezoelectric element 15 and the adjust-
ment member 16, to be more easily crushed compared
with the piezoelectric element 15 and the adjustment
member 16. With this configuration, it is possible to en-
hance reliability of electrical connection and reduce the
load on the piezoelectric element 15.

[0034] A more preferable value is defined as the Pois-
son’ s ratio of the above-described material used as the
adjustment member 16, in relation with the piezoelectric
element 15. That is, it is more preferable that the adjust-
ment member 16 uses a material having Poisson’s ratio
substantially equal to the Poisson’s ratio of the piezoe-
lectric element 15. This enables the degree of crush in
both the connecting members 25 and 26 to be about the
same degree when each of the first connecting member
25 and the second connecting member 26 is electrically
connected with each of the upper surface of the first elec-
trode unit 151 of the piezoelectric element 15 and an
upper surface of the adjustmentmember 16. Accordingly,
it is possible to substantially equalize the pressure ap-
plied to the piezoelectric element 15 and the pressure
applied to the adjustment member 16, and thus to further
enhance reliability of electrical connection and to further
reduce the load on the piezoelectric element 15.

[0035] The adjustment member 16 according to the
present embodiment exemplifies a preferred mode using
a piezoelectric element of a same material as the piezo-
electric element 15 provided for each of the pressure
chambers 131, thatis, using the PZT thin film. This makes
it possible to easily substantially equalize the Poisson’ s
ratio of the material used as the adjustment member 16
and the piezoelectric element 15. Moreover, itis possible
to pattern the both with a same step.

[0036] The adjustment member 16 according to the
present embodiment is formed by providing a third elec-
trode unit 161 on the upper surface of the piezoelectric
element. The third electrode unit 161 can be formed with
a step same as the steps of forming the first electrode
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unit 151 on the upper surface of the piezoelectric element
15. Specifically, the piezoelectric element 15 and the ad-
justment member 16 are patterned with a same step,
including the first electrode unit 151 and the third elec-
trode unit 161.

[0037] Note that, while the first electrode unit 151 is
provided on the upper surface of the piezoelectric ele-
ment 15 and the third electrode unit 161 is provided on
the upper surface of the adjustment member 16, these
electrode units 151 and 161 are formed into sufficiently
thin films compared with the piezoelectric element posi-
tioned below. Therefore, existence of these electrode
units 151 and 161 can be disregarded in the hardness
(Poisson’s ratio) of the piezoelectric element 15 and the
adjustment member 16 in a case where each of the first
connecting member 25 and the second connecting mem-
ber 26 of the wiring substrate 20 is connected with each
of the first electrode unit 151 and the third electrode unit
161, respectively.

[0038] The upper surface of the adjustment member
16 is arranged to be substantially equal to the height H1
of the upper surface of the first electrode unit 151. If both
surfaces can be patterned with a same step, it would be
easy to form the both surfaces such that the height of the
upper surfaces of the both can be arranged at a substan-
tially equal height. Accordingly, it is possible to equalize,
with a simple method, the height of the upper surface of
the first electrode unit 151 and the height of the upper
surface of the third electrode unit 161, on the head chip
10 electrically connected with the wiring of the wiring sub-
strate 20.

[0039] Note that, in the present invention, the height
of the upper surface of the adjustment member 16 is de-
fined as a height from the upper surface of the vibration
plate layer 14 just below the piezoelectric element 15 to
the upper surface of the third electrode unit 161 of the
adjustment member 16, relative to the height of the upper
surface of the vibration plate layer 14. There is no bump
provided on the upper surface of the third electrode unit
161.

[0040] Note that, the height of the upper surface of the
adjustment member 16 being "substantially equal” to the
height H1 of the upper surface of the first electrode unit
151 means that there may be variation in the height be-
tween the two heights, to the degree that can solve the
problem of the present invention. Specifically, this mean
that the value obtained by subtracting the height of the
upper surface of the adjustment member 16 from the
value of the height H1 of the upper surface of the first
electrode unit 151 is within =3% of the value of the height
H1 of the upper surface of the first electrode unit 151. Of
course, itis preferable that the height of the upper surface
of the adjustment member 16 is equal to the height H1
of the upper surface of the first electrode unit 151.
[0041] Note that, in a case where the number of each
of the piezoelectric element 15 and the adjustment mem-
ber 16 is more than one, the height of the upper surface
of each of the first electrode unit 151 and the adjustment
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member 16 corresponds to an individual average value.
[0042] As illustrated in Fig. 2, the upper surface of the
adjustmentmember 16 has sufficiently a large area. Spe-
cifically, the third electrode unit 161 on the upper surface
of the adjustment member 16 has an area equal or great-
erthan the area of the first electrode unit 151 on the upper
surface of one piezoelectric element 15. This facilitates
positioning in the X-Y direction at the time of performing
electrical connection with the connecting member of the
wiring substrate 20 to be described below, making it pos-
sible to perform bonding operation of the wiring substrate
20 easily.

[0043] Athroughhole 162 thatvertically penetrates the
adjustment member 16 is formed on at least a part of the
adjustment member 16. This configuration causes the
lead-out unit 153 to face the inside of the through hole
162. In addition, a sufficient amount of conductive mate-
rial 163 is filled inside the through hole 162. Preferably,
the conductive material 163 is a conductive material that
is pasty when being filled and that is cured by heating
after being filled, and more preferably, the conductive
material 163 is conductive adhesive.

[0044] Part of the filled conductive material 163 over-
flows from the through hole 162, expanding over the third
electrode unit 161 around the through hole 162. This al-
lows electrical continuity between the third electrode unit
161 and the lead-out unit 153 via the conductive material
163. There is electrical continuity between the lead-out
unit 153 and the second electrode unit 152 on the lower
surface of the piezoelectric element 15, leading to elec-
trical continuity between the third electrode unit 161 and
second electrode unit 152 via the lead-out unit 153. Note
that the conductive material 163 filled within the through
hole 162 is cured after bonding of the wiring substrate 20.
[0045] The wiring substrate 20 includes a substrate
main body 21 formed of a Si substrate, for example. On
the lower surface of the substrate main body 21, there
are first wiring 22 and second wiring 23. The first wiring
22 is used to achieve electrical connection individually
toward the first electrode unit 151 of the plurality of pie-
zoelectric elements 15. The second wiring 23 is used to
achieve electrical connection that is shared by the sec-
ond electrode unit 152 of the plurality of piezoelectric
elements 15.

[0046] The first wiring 22 is drawn to the upper surface
of the substrate main body 21 via a penetrating wiring
unit 221 that penetrates the substrate main body 21, and
is electrically connected to a first upper wiring unit 222.
Moreover, the second wiring 23 is drawn to the upper
surface of the substrate main body 21 via a penetrating
wiring unit 231 that penetrates the substrate main body
21, and is electrically connected to a second upper wiring
unit 232. On an end portion of the wiring substrate 20,
the first upper wiring unit 222 and the second upper wiring
unit 232 are electrically connected with an FPC 50 illus-
trated in Fig. 1.

[0047] In Fig. 3, areference sign 24 represents a pro-
tection layer formed of SiO2 and polyimide, for example,
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provided on upper and lower surfaces of the substrate
main body 21 and used for protecting the first wiring 22,
the second wiring 23, the first upper wiring unit 222, and
the second upper wiring unit 232.

[0048] The firstconnecting member 25 and the second
connecting member 26 are provided on the lower surface
of the wiring substrate 20. The first connecting member
25 is an electrical connection member connected with
the first electrode unit 151 on the head chip 10. The sec-
ond connecting member 26 is an electrical connection
member connected with the second electrode unit 152
via the third electrode unit 161 and the lead-out unit 153
on the head chip 10. The protection film 24 for the sites
on which the first connecting member 25 and the second
connecting member 26 are provided is removed, and the
first wiring 22 and the second wiring 23 are exposed on
the lower surface of the wiring substrate 20. The first
connecting member 25 has electrical continuity with the
first wiring 22 and the second connecting member 26 has
electrical continuity with the second wiring 23.

[0049] Each of the first connecting member 25 and the
second connecting member 26 is formed in a shape of
protrusion, from the lower surface of the wiring substrate
20, in the Z-direction in which the head chip 10 is ar-
ranged. Moreover, each of the tip position of the first con-
necting member 25 and the tip position of the second
connecting member 26 is arranged to have a substan-
tially equal height H2 (refer to Fig. 3) in the Z-direction in
which the head chip 10 is arranged. This configuration
facilitates electrical connection with the first electrode unit
151 and the third electrode unit 161, on the head chip 10.
[0050] Note that the height of the tip position of each
of the first connecting member 25 and the second con-
necting member 26 is defined, relative to a contact sur-
face between the first connecting member 25 and the
lower surface of the first wiring 22, as a height from the
contact surface to the tip position of the first connecting
member 25, and a height from the contact surface to the
tip position of the second connecting member 26.
[0051] Note that the tip position of the first connecting
member 25 and the tip position of the second connecting
member 26 being "substantially equal” means that there
may be variation in the height between them, to the de-
gree that can solve the problem of the present invention.
Specifically, this means that the value obtained by sub-
tracting the height of the tip position of the second con-
necting member 26 from the height of the tip position of
the first connecting member 25 falls within =10% of the
height of the tip position of the first connecting member
25. Of course, it is preferable that the height of the tip
positions of the first connecting member 25 is equal to
the height of the second connecting member 26.

[0052] Note that, in a case where there is a plurality of
the first connecting member 25 and a plurality of the sec-
ond connecting members 26, the height of each of the
first connecting member 25 and the second connecting
member 26 corresponds to an individual average value.
[0053] Each of the first connecting member 25 and the
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second connecting member 26 is formed of a conductive
member. The conductive member is preferably a bump,
more preferably, a stud bump. An exemplary stud bump
is formed by first making a metal ball by applying electric
discharge and melting to a tip of thin wire of metal such
as Au, bonding the metal ball with the surface of each of
the first wiring 22 and the second wiring 23 using heat
and ultrasound, and tearing the metal thin wire off the
metal ball so as to form the bump at a predetermined
height of protrusion. This achieve a shape of the stud
bump, including, at its base, a plateau-shaped or knob-
shaped shoulder portion derived from the metal ball, and
a conical shaped side surface. Additionally, the tip portion
side of the stud bump includes a protrusion formed of a
portion of metal thin wire protruding from the shoulder
portion. The protrusion is easily plastically deformable
and therefore is free from the risk of damaging the pie-
zoelectric element. While the stud bumping can easily
form bumps with various heights of shoulder portion by
varying the size of the metal ball, the size of the tip portion
and the shoulder portion might differ depending on the
size of the stud bump, leading to a difference in the de-
gree of plastic deformation. Accordingly, in view of per-
forming electrical connection more reliably by making
plastic deformation on the first connecting member and
the second connecting member to be on a similar level
at the time of performing electrical connection, it would
be preferable that the sizes of the first connecting mem-
ber and the second connecting member are on a similar
level. Note that the tip position of the stud bump is a tip
position of the protrusion, formed by the metal thin wire
torn off from the metal ball.

[0054] It would be preferable, as illustrated in Fig. 3,
each of conductive materials 251 and 261 is applied onto
each of the first connecting member 25 and a second
connecting portion 26, respectively. With this configura-
tion, even when there is a slight error between the height
of the first connecting member 25 and the height of the
second connecting portion 26, it is possible to absorb the
error, and thus, to further ensure electrical connection
between the first connecting member 25 and the first
electrode unit 151, and between the second connecting
portion 26 and the third electrode unit 161. Moreover,
there would be no need to apply excessive pressure at
electrical connection.

[0055] Preferably, each of the conductive materials
251 and 261 is a conductive material that is pasty when
being applied and that is cured by heating after being
applied, and more preferably, each of the conductive ma-
terials 251 and 261 is conductive adhesive. By using con-
ductive adhesive, simultaneous pasting is possible be-
tween the first connecting member 25 and the first elec-
trode unit 151, and between the second connecting por-
tion 26 and the third electrode unit 161, in addition to
electrical connection between them. This leads to further
facilitation of the production steps of the inkjet head 1,
including connection of the head chip 10 with the wiring
substrate 20.
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[0056] Note thatinFig. 3, areference sign 27 indicates
anink flow path for supplying the ink within the ink storage
chamber 41 (referto Fig. 1) to each of the pressure cham-
bers 131 of the head chip 10 after penetrating the wiring
substrate 20.

[0057] The spacer substrate 30 maintains a space be-
tween the head chip 10 and the wiring substrate 20 to a
predetermined space and ensures a connection region
therebetween, for connecting the piezoelectric element
15 with the first connecting member 25, and for connect-
ing the adjustment member 16 with the second connect-
ing member 26. In order to ensure this connection region,
the spacer substrate 30 includes openings 31 and 32.
The opening 31 is formed corresponding to the arrange-
ment position of the piezoelectric element 15 on the head
chip 10. The opening 32 is formed corresponding to the
arrangement position of the adjustment member 16.
[0058] The openings 31 and 32 penetrate the spacer
substrate 30, as illustrated in Fig. 3. The piezoelectric
element 15 on the head chip 10 and the first connecting
member 25 on the wiring substrate 20 are contained with-
in the opening 31. The adjustment member 16 on the
head chip 10 and the second connecting member 26 on
the wiring substrate 20 are contained within the opening
32.

[0059] In the head chip 10 according to the present
embodiment, as illustrated in Fig. 2, eight piezoelectric
elements 15 are arrayed in the X-direction, and four rows
of the eight piezoelectric elements 15 are arrayed in the
Y-direction. One opening 31 is formed in a size that in-
cludes the eight piezoelectric elements 15 arrayed in the
X-direction. Accordingly, the four openings 31 are ar-
rayed in the Y-direction. Moreover, each of the openings
32 is formed into a size that includes the two adjustment
members 16 near each of the end portions of the head
chip 10.

[0060] Additionally, the spacer substrate 30 includes
a through hole 33 configured to connect the ink inflow
port 132 that opens onto the upper surface of the head
chip 10, with the ink flow path 27 formed on the wiring
substrate 20.

[0061] The spacer substrate 30 may be formed of any
material. Herein, the spacer substrate 30 uses alloy
formed of 42 alloy (42Ni). Suitable surface treatment
such as insulation treatment and rustproofing is applied
to the spacer substrate 30.

[0062] In Fig. 2, a reference sign 34 indicates an air
release groove for releasing the air within the openings
31 and 32 at the time of bonding of the head chip 10 and
the wiring substrate 20, with the spacer member 30 sand-
wiched therebetween. Moreover, a reference sign 35 in-
dicates a suction groove for sucking the spacer substrate
30 when moving the spacer substrate 30 by a moving
apparatus (notillustrated). The air release groove 34 and
the suction groove 35 are formed at a depth that would
not penetrate the spacer substrate 30, from the upper
surface of the spacer substrate 30.

[0063] The head chip 10 and the wiring substrate 20
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are bonded with each other, sandwiching the spacer sub-
strate 30 therebetween. This bonding enables contact of
the first connecting member 25 on the wiring substrate
20 onto the first electrode unit 151 on the piezoelectric
element 15 so as to allow electrical connection, and at
the same time, and simultaneously enables contact of
the second connecting member 26 on the wiring sub-
strate 20 onto the third electrode unit 161 of the adjust-
ment member 16 so as to allow electrical connection.
[0064] At this time, the upper surface of the first elec-
trode unit 151 of the piezoelectric element 15 and the
upper surface of the third electrode unit 161 of the ad-
justment member 16 are arranged at the substantially
equal height H1, and thus, the heights of the contact sur-
faces of both are substantially even. Moreover, there is
no bump provided on the upper surface of each of the
first electrode unit 151 and the third electrode unit 161.
Accordingly, at pressure bonding of the head chip 10 with
the wiring substrate 20, no uneven pressure is applied
to the first electrode unit 151 and the third electrode unit
161. With this configuration, there is no need to perform
high-accuracy pressure control to prevent damage on
the piezoelectric element 15, or the like, leading to facil-
itation of reliable electrical connection.

[0065] Moreover, the tip position of the first connecting
member 25 and the tip position of the second connecting
member 26 are arranged at a substantially equal height
H2, making it possible to further facilitate reliable electri-
cal connection.

[0066] The number of the second connecting member
26 electrically connected with the third electrode unit 161
of one adjustment member 16 is preferably more than
one, as illustrated in Fig. 4(a). By using the plurality of
second connecting members 26, it is possible to reduce
currentdensity. Itis also possible to prevent the pressure
at the time of pressure bonding of the second connecting
member 26 with the third electrode unit 161 from being
concentrated at one point.

[0067] It would be also preferable that a part of the
second connecting members 26 among the plurality of
second connecting members 26 is arranged so as to
come in contact solely with the conductive material 163
filled into the through hole 162 to achieve electrical con-
nection, as illustrated in Fig. 4(b). By allowing a part of
the second connecting member 26 to come in contact
with the conductive material 163 prior to curing, it is pos-
sible to achieve electrical connection between the sec-
ond connecting portion 26 and the third electrode unit
161 and simultaneously achieve ensured fixing between
the second connecting portion 26 and the third electrode
unit 161.

[0068] Furthermore, in addition to allowing the second
connecting member 26 to come in contact with the upper
surface of the third electrode unit 161, it would be also
allowable to achieve electrical connection of the second
wiring 23 of the wiring substrate 20 with the conductive
material 163 of the adjustment member 16 by direct con-
tact, as illustrated in Fig. 4(c). In this case, a removal
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portion 241 is formed on the protection layer 24 covering
the second wiring 23 so as to expose the second wiring
23 of a site that corresponds to the conductive material
163. Moreover, the conductive material 163 is formed at
a height sufficient enough to be able to come in contact
with the second wiring 23 exposed within the removal
portion 241 when the second connecting portion 26 is
electrically connected with the third electrode unit 161.

(Method for manufacturing inkjet head)

[0069] Next, an exemplary method for manufacturing
an inkjet head will be described with reference to Figs. 5
to 8.

[0070] First, the wiring substrate 20 will be described.
[0071] Using a known method, the wiring substrate 20
within which the first wiring 22 and the second wiring 23
are formed on the substrate main body 21, is prepared
(Fig. 5(a)).

[0072] Subsequently, using the stud bump, a first con-
necting portion 25 and the second connecting portion 26
are formed (Fig. 5(b)) respectively for each of the first
wiring 22 and the second wiring 23 exposed on the lower
surface of the wiring substrate 20. Specifically, the first
connecting member 25 and the second connecting mem-
ber 26 are formed (connecting member formation step)
such that they have protruding shapes in the direction of
arrangement of the head chip 10, and that the tip position
of the first connecting portion 25 and the tip position of
the second connecting portion 26 are arranged at the
substantially equal height H2 in the Z-direction in which
the head chip 10 is arranged.

[0073] After formation of the stud bump, each of the
conductive materials 251 and 261 is applied to each of
the first connecting member 25 and the second connect-
ing member 26, as illustrated in Fig. 5(c).

[0074] The conductive materials 251 and 261 can be
applied in the following manner, for example. First, afilm,
with a predetermined thickness, of the conductive mate-
rial is formed on a glass substrate. Then, the wiring sub-
strate 20 is stacked on the glass substrate, allowing the
tips of the first connecting member 25 and the second
connecting member 26 to come in contact with the film
of the conductive material. Thereafter, the conductive
material on the glass substrate is transferred to the tip of
the first connecting member 25 and the second connect-
ingmember 26 by separating the wiring substrate 20 from
the glass substrate. With this procedure, it is possible to
apply conductive material collectively onto tips of a plu-
rality of the first connecting member 25 and a plurality of
the second connecting member 26.

[0075] Next, the head chip 10 will be described.
[0076] First, using a known method, the head chip 10
on which the nozzle plate 11, the intermediate plate 12,
the pressure chamber plate 13, and the vibration plate
layer 14 are stacked, is prepared (Fig. 6(a)).

[0077] Subsequently, the second electrode unit 152 is
stacked on the upper surface of the vibration plate layer
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14 of the head chip 10. The second electrode unit 152
can be formed by a sputtering method, for example, to
have a predetermined pattern. At this time, the lead-out
unit 153 electrically drawn from the second electrode unit
152 to the outside of the forming region of the piezoelec-
tric element 15 is simultaneously formed (lead-out unit
formation step; Fig. 6(b)) by extending the pattern of the
second electrode unit 152 up to the neighborhood of the
both end portions of the head chip 10. This can simplify
the lead-out unit formation step.

[0078] Next, the piezoelectric element 15 is stacked
on the upper surface of the second electrode unit 152,
and adjustment member 16 is stacked on an upper sur-
face of the lead-out unit 153. Specifically, a PZT thin film
with a predetermined thickness is stacked on the upper
surface of the second electrode unit 152, and then, an
electrode film to be the first electrode unit 151 is stacked
with a predetermined thickness on a whole upper surface
of the PZT thin film. The PZT thin film and the electrode
film are simultaneously stacked also on the upper surface
of the lead-out unit 153.

[0079] Thereafter, the first electrode unit 151 and the
third electrode unit 161 are patterned by etching the elec-
trode film so as to achieve arrangement modes and
shapes of the piezoelectric element 15 and the adjust-
ment member 16, illustrated in Fig. 2. Subsequently, the
piezoelectric element 15 on the pressure chamber 131
and the adjustment member 16 on the lead-out unit 153
are formed (piezoelectric element formation step, adjust-
ment member formation step; Fig. 6(c)) by etching the
PZT thin film using the first electrode unit 151 and the
third electrode unit 161 as masks.

[0080] With this procedure, corresponding to the pres-
sure chamber 131, the piezoelectric element 15 and the
first electrode unit 151 on the second electrode unit 152,
and the adjustment member 16 on the lead-out unit 153
are simultaneously formed with a same step, on the upper
surface of the head chip 10. This can simplify the man-
ufacturing steps and easily form the piezoelectric ele-
ment 15 and the adjustment member 16, for which the
height of the upper surface of the first electrode unit 151
and the height of the upper surface of the third electrode
unit 161 are equalized at the substantially equal height
H1.

[0081] Next, the spacer substrate 30 is bonded onto
the upper surface of the head chip 10 (Fig. 7(a)). The
openings 31 and 32, and the through hole 33, are formed
on the spacer substrate 30 beforehand. The piezoelectric
element 15 and the adjustment member 16 on the head
chip 10 are contained within the openings 33 and 32, and
the through hole 33 communicates with the ink inflow
hole 132.

[0082] Thereafter, a conductive material 162 is filled
into the through hole 162 of the adjustment member 16
using a needle 60, for example (Fig. 7(b)). By filling a
sufficient amount of the conductive material 162, itis pos-
sible to allow it to overflow from the upper end of the
through hole 162 and to expand over the third electrode
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10

unit 161 around the through hole 162.

[0083] This allows electrical continuity between the
third electrode unit 161 and the lead-out unit 153 easily
via the conductive material 163. Moreover, since the ad-
justment member 16 is arranged within the opening 32,
the adjustment member 16 is surrounded by a spacer
member 30. This

configuration can keep the conductive material 162 within
the opening 32 even when it overflows from the upper
surface of the adjustment member 16 and thus, can pre-
vent a short circuit.

[0084] Next, the wiring substrate 20 is bonded to the
stack of the head chip 10 and the spacer substrate 30,
from above (bonding step; Fig. 8). At this time, the first
connecting member 25 on the wiring substrate 20 comes
in contact with the first electrode unit 151 on the piezo-
electric element 15, and the second connecting member
26 comes in contact with the third electrode unit 161 of
the adjustment member 16, leading to electrical connec-
tion respectively.

[0085] The upper surface of the first electrode unit 151
on the piezoelectric element 15 and the upper surface of
the third electrode unit 161 of the adjustment member 16
have

substantially an equal height on the head chip 10. More-
over, the tip position of the first connecting member 25
and the tip position of the second connecting member 26
have substantially an equal height on the wiring substrate
20. Therefore, these contact surfaces have a substan-
tially even height.

Accordingly, when the head chip 10 is pressure bonded
with the wiring substrate 20, no uneven pressure is ap-
plied to each of electrical connecting sites. With this con-
figuration, there is no need to perform high-accuracy
pressure control to prevent damage on the piezoelectric
element 15, or the like, leading to further facilitation of
reliable electrical connection.

[0086] Thereafter, the manifold 40 illustrated in Fig. 1
is bonded on the upper surface of the wiring substrate
20, such that all ink supply holes 27 that open onto the
upper surface of the wiring substrate 20 face the ink stor-
age chamber 41 within the manifold 40. This configura-
tion completes the inkjet head 1 in which ink is supplied
to all the pressure chambers 131 in a shared manner
from the ink storage chamber 41.

(Other modes of adjustment member)

[0087] While the above-described adjustmentmember
16 forms the through hole 162, it would also allowable to
form, in place of the through hole 162, a groove 164 cut
across a height direction of the adjustment member 16
such that it forms a recess inwardly from a side surface
of the adjustment member 16, as illustrated in Fig. 9. In
this case, the conductive material 163 is filled into the
groove 164 such that the lead-out unit 153 is electrically
connected with the third electrode unit 161.

[0088] Moreover, the piezoelectric element 15 may be
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a bulk piezoelectric element formed into a predetermined
size and thickness in advance. The bulk piezoelectric
element is individually pasted at a position that corre-
sponds to the pressure chamber 131 on the vibration
plate layer 14. In this case, a bulk piezoelectric element
having a thickness equal to the thickness of the piezoe-
lectric element 15 is preferably used as the piezoelectric
element used in the adjustment member 16, and the ad-
justment member 16 is preferably formed by pasting the
bulk piezoelectric element on the upper surface of the
lead-out unit 153. This makes it possible to easily align
the height of the upper surface of the first electrode unit
151 of the piezoelectric element 15 with the height of the
upper surface of the adjustment member 16, at a sub-
stantially equal height.

[0089] Moreover, in a case where the adjustment
member 16 is made from a single material, it is possible
to form with metal as a whole. By stacking a metallic
material formed into a predetermined shape with a pre-
determined thickness using metal such as Ni, Cu, and
Al, on the lead-out unit 153, it is possible to provide elec-
trical continuity between the adjustment member 16 itself
and the lead-out unit 153. By providing a metallic material
on the upper surface of the lead-out unit 153 and there-
after grinding it so as to be a height substantially equal
to the height of the upper surface of the piezoelectric
element 15, itis possible to adjust the height of the upper
surface of the adjustment member 16 to be a height sub-
stantially equal to the height of the upper surface of the
first electrode unit 151 of the piezoelectric element 15.
By forming the whole of the adjustment member 16 with
metal, operation of filling the conductive material 163 can
be omitted.

Reference Signs List

[0090]

1 inkjet head

10 head chip

11 nozzle plate

111 nozzle

12 intermediate plate
121 communication passage
13 pressure chamber plate
131 pressure chamber
132 ink inflow hole

14 vibration plate layer
15 piezoelectric element
151 first electrode unit
152 second electrode unit
153 lead-out unit

16 adjustment member
161 third electrode unit
162 through hole

163 conductive material
164 groove

20 wiring substrate
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1"

21 substrate main body
22 first wiring
221 penetrating wiring unit

222 first upper wiring unit
23 second wiring

231 penetrating wiring unit
232 second upper wiring unit
24 protection layer

241 removal portion

25 first connecting member
251 conductive material

26 second connecting member
261 conductive material

27 ink supply hole

30 spacer substrate

31,32 opening

33 through hole

34 air release groove

35 suction groove

40 manifold

41 ink storage chamber

50 FPC

60 needle

Claims

1. An inkjet head comprising:

a head chip including a pressure chamber con-
figured to contain ink ejected from a nozzle, a
piezoelectric element that is provided corre-
sponding to the pressure chamber and includes
a first electrode unit on an upper surface and a
second electrode unit on a lower surface, and a
lead-out unit electrically drawn from the second
electrode unit to the outside of the piezoelectric
element; and

a wiring substrate arranged above the head chip
and including a first connecting member formed
with a stud bump electrically connected with the
firstelectrode unitofthe head chip, and asecond
connecting member formed with a stud bump
electrically connected with the second electrode
unit via the lead-out unit,

wherein the lead-out unitincludes an adjustment
member that includes an upper surface ar-
ranged at a height substantially equal to the
height of the first electrode unit and in which at
least the upper surface has electrical continuity
with the lead-out unit, and

the first connecting member of the wiring sub-
strate is electrically connected with the first elec-
trode unit by coming into contact with an upper
surface of the first electrode unit, and the second
connecting member is electrically connected
with the second electrode unitvia the adjustment
member and the lead-out unit by coming into
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contact with the upper surface of the adjustment
member.

The inkjet head according to claim 1,
wherein the adjustment member is formed of a ma-
terial having Poisson’s ratio of 0.4 or below.

The inkjet head according to claim 1 or 2,

wherein the upper surface of the adjustment member
has an area that is equal to or larger than the area
of the first electrode unit on the upper surface of the
piezoelectric element provided corresponding to the
pressure chamber.

The inkjet head according to claim 1, 2, or 3,
wherein the adjustment member is formed with the
piezoelectric elementincluding, on an upper surface,
a third electrode unit having electrical continuity with
the lead-out unit.

The inkjet head according to claim 4,

wherein the piezoelectric element used in the adjust-
ment member includes a hole penetrating in a height
direction or a groove cut across the height direction,
and

the third electrode unit and the lead-out unit are elec-
trically connected with each other via a conductive
material by filling the conductive material into the
hole or the groove.

The inkjet head according to claim 5,

wherein there is a plurality of the second connecting
members, and a part of the second connecting mem-
bers among the plurality of second connecting mem-
bers is in contact solely with the conductive material
filled into the hole or the groove.

The inkjet head according to any one of claims 1to 5,
wherein there is a plurality of the second connecting
members, and the plurality of second connecting
members is electrically connected with the upper
surface of the adjustment member shared by the plu-
rality of second connecting members.

The inkjet head according to any one of claims 1to 7,
wherein there is a plurality of the pressure chambers,
and the individual second electrode units formed on
a plurality of the piezoelectric elements provided cor-
responding to the pressure chambers are electrically
drawn by the lead-out unit that is shared by the plu-
rality of second electrode units.

The inkjet head according to any one of claims 1 to 8,
wherein tip positions of the first connecting member
and the second connecting member are arranged at
substantially equal heights in a direction of arrange-
ment of the head chip.
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12

10. Theinkjethead accordingto anyone ofclaims 1109,

1.

wherein each of the first connecting member and the
second connecting member has a conductive mate-
rial applied, and is electrically connected with the
upper surface of the first electrode unit and the upper
surface of the adjustment member, via the conduc-
tive material.

A method for manufacturing an inkjet head compris-
ing:

a head chip including a pressure chamber con-
figured to contain ink ejected from a nozzle, a
piezoelectric element that is provided corre-
sponding to the pressure chamber and includes
a first electrode unit on an upper surface and a
second electrode unit on a lower surface, and a
lead-out unit electrically drawn from the second
electrode unit to the outside of the piezoelectric
element; and

a wiring substrate arranged above the head chip
and including a first connecting member electri-
cally connected with the first electrode unit of
the head chip, and a second connecting member
electrically connected with the second electrode
unit via the lead-out unit,

the method comprising:

a piezoelectric element formation step of
forming, on the head chip, the piezoelectric
elementincluding the first electrode unitand
the second electrode unit, corresponding to
the pressure chamber;

a lead-out unit formation step of forming the
lead-out unit on the head chip;

an adjustment member formation step of
forming, on the lead-out unit, an adjustment
member that includes an upper surface ar-
ranged at a height substantially equal to the
height of the first electrode unit, the upper
surface having electrical continuity with the
lead-out unit; and

a bonding step of bonding the wiring sub-
strate with the head chip so as to cause the
first connecting member to be electrically
connected with the first electrode unit by
bringing the first connecting member into
contact with an upper surface of the first
electrode unit, and to cause the second con-
necting member to be electrically connect-
ed with the second electrode unit via the
adjustment member by bringing the second
connecting member into contact with the
upper surface of the adjustment member.

12. The method formanufacturing aninkjet head accord-

ing to claim 11,
wherein the adjustment member is formed with the
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piezoelectric elementincluding, on an upper surface,
a third electrode unit that has electrical continuity
with the lead-out unit, and

the piezoelectric element used in the adjustment
member is formed, in the adjustment member for-
mation step, simultaneously at the time of forming
the piezoelectric element corresponding to the pres-
sure chamber by the piezoelectric element formation
step.

The method for manufacturing aninkjet head accord-
ing to claim 12,

wherein the piezoelectric element is a PZT thin film,
and the piezoelectric element corresponding to the
pressure chamber and the piezoelectric element
used in the adjustment member are patterned simul-
taneously by etching the PZT thin film.

The method for manufacturing aninkjet head accord-
ing to claim 11, 12, or 13, further comprising:

aconnecting member formation step of forming,
on the wiring substrate, the first connecting
member and the second connecting member so
as to have protruding shapes in a direction of
arrangement of the head chip, and so as to allow
tip positions of the connecting members to be
arranged at substantially equal heights in the
direction of arrangement of the head chip.
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