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(57) Abstract: A print element board includes a surface provided with a first side and a plurality of terminals arranged along the first
side near the first side, in which an angle at a first peak located at a first end of the first side is smaller than an angle at a second
peak located at a second end of the first side, and a printing element electrically connected with the terminals for recording. A distance
between the first peak and a first terminal disposed closest to the first peak is longer than a distance between the second peak and a
second terminal disposed closest to the second peak.
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Description

Title of Invention: PRINT ELEMENT BOARD, LIQUID

EJECTION HEAD, AND LIQUID EJECTION APPARATUS

[0001]

[0002]

[0003]

[0004]

[0005]

Technical Field

The invention relates to a print element board for recording, a liquid ejection head
provided with a print element board, and a liquid ejection apparatus.
Background Art

A liquid ejection head includes a print element board provided with a printing
element which generates energy for ejecting a liquid, and a wiring substrate for elec-
trically connecting the print element board and a main body of the liquid ejection
apparatus. The print element board includes a terminal and is electrically connected
with the wiring substrate via the terminal. A printing element is driven based on a
signal input from a control circuit of the main body of the liquid ejection apparatus via
the wiring substrate, and a liquid is ejected, whereby an image is recorded. U.S. Patent.
No. 7407262 discloses a configuration in which terminals are arranged along a side of
a print element board.

Besides a print element board of which principal surface is rectangular in shape, a
print element board of which principal surface is substantially parallelogrammatic in

shape as described in Japanese Patent Laid-Open No. 2015-174385 is proposed.
Citation List

Patent Literature
PTL 1: U.S. Patent. No. 7407262
PTL 2: Japanese Patent Laid-Open No. 2015-174385

Summary of Invention

Technical Problem

If an angle at a first end of a side which forms a surface is smaller than an angle at a
second end of the side as in a print element board of which surface is substantially par-
allelogrammatic in shape, the following issue may arise. When cutting a wafer,
conveying a print element board, assembling as a liquid ejection head, etc., chips and
cracks may be produced with high possibility at a first end with a relatively smaller
angle near a portion including the first end than a second end with a relatively larger
angle. Therefore, if terminals are provided near a first end with a small angle, an
electrical failure, such as disconnection of wires extending from these terminals, may
be caused, and electric reliability of the print element board may be impaired. Es-

pecially if the angle is an acute angle, a possibility that chips and cracks may be
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produced near the angle is increased.
The invention reduces a decrease in electric reliability in a print element board in

which an angle at a peak at a first end of a side which forms a surface of the print
element board is smaller than an angle at a peak of a second end of the side.
Solution to Problem

A print element board of the invention includes a surface provided with a first side
and a plurality of terminals arranged along the first side near the first side, in which an
angle at a first peak located at a first end of the first side is smaller than an angle at a
second peak located at a second end of the first side; and a printing element electrically
connected with the plurality of terminals for recording, wherein a distance between the
first peak and a first terminal disposed closest to the first peak among the plurality of
terminals is longer than a distance between the second peak and a second terminal
disposed closest to the second peak among the plurality of terminals.

Further features of the present invention will become apparent from the following de-
scription of exemplary embodiments with reference to the attached drawings.
Brief Description of Drawings
[fig.1]Fig. 1 is a schematic configuration diagram illustrating an inkjet recording
apparatus.
[fig.2A]Fig. 2A is a perspective view illustrating an inkjet recording head.
[fig.2B]Fig. 2B is a perspective view illustrating an inkjet recording head.
[fig.3A]Fig. 3A is a perspective view illustrating an ejection module of an inkjet
recording head of a first embodiment.
[fig.3B]Fig. 3B is a perspective view illustrating an ejection module of an inkjet
recording head of a first embodiment.
[fig.4]Fig. 4 is a plan view illustrating a print element board of the first embodiment.
[fig.5]Fig. 5 is a perspective view illustrating a cross section in a direction perpen-
dicularly crossing ejection port arrays of a print element board.
[fig.6A]Fig. 6A is a perspective view illustrating an ejection module of an inkjet
recording head of a second embodiment.
[fig.6B]Fig. 6B is a perspective view illustrating an ejection module of an inkjet
recording head of a second embodiment.
[fig.7]Fig. 7 is a plan view illustrating a print element board of the second em-
bodiment.
Description of Embodiments

Hereinafter, embodiments of the invention are described with reference to the
drawings. It is to be understood that the following description is not limiting the scope

of the invention. The embodiments of the invention employ a thermal process in which
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heating elements are used as recording elements, and air bubbles are generated to eject
a liquid. However, a print element board employing a piezoelectric process or other
various types of liquids ejecting processes may also be applied to the invention. The
invention is applicable also to a print element board of an industrial recording
apparatus for manufacturing biochip, printing electronic circuits, and resist coating for
forming a circuit pattern of a semiconductor wafer, for example.

Although the present embodiment is a linear head having a length corresponding to a
width of a recording medium, the invention is applicable also to a serial liquid ejection
head which records on a recording medium while moving the head. An exemplary
serial liquid ejection head includes both a print element board for black ink and a print
element board for color ink.

Inkjet Recording Apparatus

As a liquid ejection apparatus to which the present embodiment is applicable, an
inkjet recording apparatus 1000 (hereinafter, also referred to as a recording apparatus)
which records by ejecting ink is described with reference to Fig. 1. Fig. 1 illustrates a
schematic structure of the recording apparatus 1000. The recording apparatus 1000
includes a conveyance unit 1 which conveys a recording medium 2, and a linear liquid
ejection head 3 disposed to substantially perpendicularly cross a conveying direction of
the recording medium 2. The recording apparatus 1000 is a linear recording apparatus
which continuously records on the recording medium 2 in one pass, while conveying a
plurality of recording media 2 continuously or intermittently. The recording medium 2
is not limited to a cut sheet, but may be continuous rolled paper. The liquid ejection
head 3 is capable of performing full color printing with cyan, magenta, yellow, and
black (CMYK) ink. The liquid ejection head 3 is electrically connected with a control
unit of the recording apparatus 1000 for transmitting power and ejection control signals
to the liquid ejection head 3.

Liquid Ejecting Head

Figs. 2A and 2B are perspective views of the liquid ejection head 3 according to the
present embodiment. The liquid ejection head 3 is a linear liquid ejection head in
which 15 print element boards 10 are arranged linearly in sequence (in-line). Each
print element board 10 is capable of ejecting four (CMYK) colors of ink.

As illustrated in Fig. 2A, the liquid ejection head 3 includes the print element boards
10, flexible wiring substrates 40, and an electric wiring board 90. The electric wiring
board 90 includes signal input terminals 91 and power supply terminals 92. The signal
input terminals 91 and the power supply terminals 92 are electrically connected with
the control unit of the recording apparatus 1000, and ejection driving signals and

power necessary for the ejection are supplied to the print element boards 10 via these
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[0015]  Asillustrated in Fig. 2B, liquid connecting portions 130 provided at both ends of the
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liquid ejection head 3 are connected with a liquid supply system of the recording
apparatus 1000. Therefore, ink of four (CMYK) colors is supplied to the liquid ejection
head 3 from the supply system of the recording apparatus 1000, and ink passed inside
of the liquid ejection head 3 is collected to the supply system of the recording
apparatus 1000. Thus, ink of each color can be circulated through paths in the
recording apparatus 1000 and paths in the liquid ejection head 3.

First Embodiment

Next, an ejection module 200 according to a first embodiment is described. Fig. 3A
is a perspective view and Fig. 3B is an exploded view of the ejection module 200. The
ejection module 200 includes a print element board 10, a flexible wiring substrate 40,
and a support member 30 which supports the print element board 10 and the flexible
wiring substrate 40. The print element board 10 and the flexible wiring substrate 40 are
bonded on the support member 30. The support member 30 is a support which supports
the print element board 10, and also is a flow path member capable of supplying a
liquid to the print element board 10 via liquid communication ports 31. A plurality of
ejection modules are arranged in the liquid ejection head 3 of the present embodiment.

Terminals 16 provided in the print element board 10 and terminals 41 provided in the
flexible wiring substrate 40 are electrically connected by wire bonding. An electrical
connection portion formed by these terminals 16 and 41 and wires is covered with a
sealing member 120. Terminals 42 of the flexible wiring substrate 40 provided on the
opposite side of the terminals 41 connected with the print element board 10 are elec-
trically connected with connection terminals of the electric wiring board 90.

Next, a configuration of the print element board 10 in the present embodiment is
described. Fig. 4 is a plan view of the print element board 10 seen from a side on
which ejection ports 13 are provided. Fig. 5 is a perspective view illustrating a cross
section in a direction perpendicularly crossing ejection port arrays of the print element
board 10 of Fig. 4.

As illustrated in Fig. 5, the print element board 10 is constituted by a substrate 11
including a silicon substrate and an ejection port forming member 12 formed by photo-
sensitive resin which are laminated. A lid member 20 is joined to a back side of the
substrate 11. Four ejection port arrays in which the ejection ports 13 are arranged are
provided in the ejection port forming member 12. Printing elements 15 are provided on
a surface 11a of the substrate 11 which constitutes the print element board 10 corre-
sponding to the ejection ports 13, and four recording element arrays are provided cor-
responding to the four ejection port arrays. Grooves for forming liquid supply paths 18

and liquid collection paths 19 extending along the ejection port arrays are provided on
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the back side of the substrate 11, and the liquid supply paths 18 and the liquid
collection paths 19 are formed by the substrate 11 and the lid member 20.

A liquid (ink) which flows inside of the liquid supply paths 18 is supplied to pressure
chambers 23 via supply ports 17a, generates energy used to eject the liquid by the
printing element 15 when the printing element 15 is driven, whereby the supplied
liquid is ejected. The liquid which flows inside of the liquid supply path 18 flows into
the liquid collection paths 19 via the supply ports 17a, the pressure chambers 23, and
collection ports 17b. With this liquid flow, thickened ink, air bubbles, foreign
substance, etc. generated by evaporation from the ejection ports 13 can be collected to
the liquid collection paths 19 in the ejection ports 13 and the pressure chambers 23 in
which no ejection of the liquid is performed. Further, thickening of ink in the ejection
ports 13 and the pressure chambers 23 may be prevented. The liquid collected to the
liquid collection paths 19 passes openings 21 of the lid member 20 and liquid commu-
nication ports 31 (Fig. 3B) of the support member 30, and are collected to supply paths
of the main body of the recording apparatus 1000 via the liquid connecting portions
130 (Fig. 2B). In the present embodiment, the liquid can be circulated between the
pressure chambers 23 provided with the printing elements 15 thereinside and the main
body of the recording apparatus 1000 which is outside of the pressure chambers 23.

The surface 11a of the print element board 10 includes, near a side 110, an electric
connection area 16a in which a plurality of terminals 16 are arranged along the side
110. In the print element board 10, no ejection port forming member 12 is provided in
the electric connection area 16a of the substrate 11. The terminals 16 are electrically
connected with the printing elements 15 via wires provided in the substrate 11. The
terminals 16 are connected with the terminals 41 of the flexible wiring substrate 40.
The printing elements 15 provided in the print element board 10 and the control circuit
provided in the main body of the recording apparatus 1000 are electrically connected
via the flexible wiring substrate 40 and the electric wiring board 90. The printing
elements 15 are driven based on a signal input from the control circuit, generate heat,
and eject the liquid.

As illustrated in Fig. 4, the print element board 10 is substantially parallelogrammatic
in shape when seen from a side on which the ejection ports 13 are provided. An angle
01 at a first peak 111 at a first end of the side 110 which forms the surface 11a of the
print element board 10 (the substrate 11) is less than 90°, and an angle 02 at a second
peak 112 at a second end of the side 110 is greater than 90°. An angle 04 at a fourth
peak 114 located diagonally across the first peak 111 is less than 90°, and an angle 03
at a third peak 113 located diagonally across the second peak 112 is greater than 90°.
That is, the angle including the first peak 111 and the angle including the fourth peak
114 are acute angles, and the angle including the second peak 112 and the angle
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including the third peak 113 are obtuse angles.

The shortest distance T1 between the first peak 111 and the electric connection area
16a is longer than the shortest distance T2 between the second peak 112 and the
electric connection area 16a. The shortest distance T1 between the first peak 111 and
the electric connection area 16a is also a distance between the first peak 111 and a first
terminal 161 disposed closest to the first peak 111 among a plurality of terminals 16.
The shortest distance T2 between the second peak 112 and the electric connection area
16a is also a distance between the second peak 112 and a second terminal 162 disposed
closest to the second peak 112 among a plurality of terminals 16. As described above,
if a side has different inner angles at the first end and the second end, the distance
between the first end at which the inner angle is relatively smaller and the electric
connection area 16a is set to be longer than a distance between the second end at which
the inner angle is relatively larger and the electric connection area 16a.

Therefore, a distance from the first peak 111 which is the side of both ends of the
side 110 on which chips tend to be produced to the electric connection area 16a can be
kept unused. Since it is unnecessary to dispose the terminals 16 and wires extending
from the terminals 16 near the first peak 111, even if chips and cracks are produced in
the print element board 10 at the first peak 111 or near the first peak 111, a possibility
of occurrence of disconnection of the wires extending from the terminals 16 can be
reduced. Therefore, a decrease in electrical reliability of the print element board 10 can
be prevented.

If the number of the terminals 16 is large and the length of the ejection port arrays in
the electric connection area 16a is long, the shortest distance between the first peak
111 and the electric connection area 16a and the shortest distance between the second
peak 112 and the electric connection area 16a of the print element board 10 become
shorter. Especially in this case, it is effective to set the shortest distance T1 between
the first peak 111 and the electric connection area 16a to be longer than the shortest
distance T2 between the second peak 112 and the electric connection area 16b as
described above.

The electric connection area 16a is desirably provided nearer to the second peak 112
than an imaginary line L1 which passes the third peak 113 located diagonally across
the second peak 112 and perpendicularly crosses the side 110. That is, the first terminal
161 disposed closest to the first peak 111 is desirably provided nearer to an arrow X
than the imaginary line L1. Therefore, since the first peak 111 and the electric
connection area 16a can be separated from each other, electric reliability can be further
increased.

Although the surface 11a of the print element board 10 (the substrate 11) is parallelo-

grammatic in shape in the present embodiment, the invention is not limited to the
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same. An angle at the peak at the first end of the side which forms the surface 11a of
the print element board 10 may desirably be smaller than an angle at the peak at the
second end of the side. The invention is applicable also to a case where a print element
board of trapezoid and polygon in shape is employed, for example.

Second Embodiment

Next, an ejection module 200 according to a second embodiment is described. Fig.
6A is a perspective view and Fig. 6B is an exploded view of the ejection module 200.
In the present embodiment, a plurality of terminals 16 are disposed at both sides along
ejection port arrays of a print element board 10 (each long side of the print element
board 10), and two flexible wiring substrates 40 which are electrically connected with
the terminals 16 are provided with respect to a single print element board 10. This is
because twenty ejection port arrays, which are significantly greater in number than
those of the first embodiment, are provided in the print element board 10. That is, an
object of the present embodiment if to control the longest distance from the terminals
16 to printing elements 15 provided corresponding to the ejection port arrays to be
short, whereby a voltage drop caused in a wiring portion and signal transmission delay
in the print element board 10 is to be reduced.

Next, a configuration of the print element board 10 in the present embodiment is
described. Fig. 7 is a plan view of the print element board 10 seen from a side on
which ejection ports 13 are provided. Twenty ejection port arrays are formed in the
ejection port forming member 12 of the print element board 10. As in the embodiment
described above, the print element board 10 is substantially parallelogrammatic in
shape when seen from a side on which the ejection ports 13 are provided. An angle 01
at a first peak 111 at a first end of the side 110 which forms the surface 11a of the print
element board 10 (the substrate 11) is less than 90°, and an angle 02 at a second peak
112 at a second end of the side 110 is greater than 90°. An angle 04 at a fourth peak
114 located diagonally across the first peak 111 is less than 90°, and an angle 03 at a
third peak 113 located diagonally across the second peak 112 is greater than 90°.

In the present embodiment, as described above, a surface 11a of the print element
board 10 also has an electric connection area 16b in which a plurality of terminals 16
are arranged along a side 115 near the side 115 opposite to the side 110 besides an
electric connection area 16a provided near the side 110. The shortest distance T1
between the first peak 111 and the electric connection area 16a is longer than the
shortest distance T2 between the second peak 112 and the electric connection area 16a.
The shortest distance T4 between a fourth peak 114 and the electric connection area
16b is longer than the shortest distance T3 between a third peak 113 and the electric
connection area 16b. The shortest distance T1 is also a distance between the first peak

111 and a first terminal 161 disposed closest to the first peak 111 among a plurality of
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terminals 16 disposed in the electric connection area 16a. The shortest distance T2 is
also a distance between the second peak 112 and a second terminal 162 disposed
closest to the second peak 112 among a plurality of terminals 16 disposed in the
electric connection area 16a. The shortest distance T3 is also a distance between the
third peak 113 and a third terminal 163 disposed closest to the third peak 113 among a
plurality of terminals 16 disposed in the another electric connection area 16b. The
shortest distance T4 is also a distance between the fourth peak 114 and a fourth
terminal 164 disposed closest to the fourth peak 114 among a plurality of terminals 16
disposed in the another electric connection area 16b.

Therefore, a distance from the first peak 111 which is the side of both ends of the
side 110 on which chips tend to be produced to the electric connection area 16a can be
provided, and a distance from the fourth peak 114 which is the side of both ends of the
side 115 on which chips tend to be produced to the electric connection area 16b can be
kept unused. Therefore, it is unnecessary to dispose the terminals 16 and wires
extending from the terminals 16 near the first peak 111 and the fourth peak 114. Even
if chips and cracks are produced in the print element board 10 at the first peak 111 or
near the first peak 111, at the fourth peak 114 or near the fourth peak 114, a possibility
of occurrence of disconnection of the wires extending from the terminals 16 can be
reduced. Therefore, a decrease in electrical reliability of the print element board 10 can
be prevented.

Further, as in the embodiment described above, the electric connection area 16a is
desirably provided nearer to the second peak 112 than an imaginary line L1 which
passes the third peak 113 located diagonally across the second peak 112 and perpen-
dicularly crosses the side 110. That is, the first terminal 161 disposed closest to the
first peak 111 is desirably provided nearer to the second peak 112 than the imaginary
line L1. Similarly, the electric connection area 16b is desirably provided nearer to the
third peak 113 than an imaginary line L2 which passes the second peak 112 located di-
agonally across the third peak 113 and perpendicularly crosses the side 115. That is,
the fourth terminal 164 disposed closest to the fourth peak 114 is desirably provided
nearer to the third peak 113 than the imaginary line L.2. Therefore, since the first peak
111 and the electric connection area 16a can be separated from each other, and the
fourth peak 114 and the electric connection area 16b can be separated from each other,
electric reliability can be further increased.

If a plurality of electric connection areas 16 are provided, in at least one of the
electric connection areas 16, a distance between a first end at which an inner angle is
relatively smaller and the electric connection area 16 may desirably be set to be longer
than a distance between a second end at which an inner angle is relatively larger and

the electric connection area 16.
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As illustrated in Fig. 6A, in the ejection module 200, the terminals 16 are electrically
connected with terminals 41 provided in the flexible wiring substrates 40, and are
covered with sealing members 120. The print element board 10 is affected by cure
shrinkage or thermal expansion of the sealing members 120. As in the present em-
bodiment, since the sealing members 120 are disposed at opposite sides 110 and 115 of
the print element board 10, an influence of positional misalignment caused by cure
shrinkage and thermal expansion of the sealing member 120 is offset and reduced.

If the print element board 10 is substantially parallelogrammatic in shape, since a
bonding area between the print element board 10 and a support member 30 in a
direction perpendicularly crossing the side 110 is smaller than other areas near the first
peak 111 which is an acute angle side, bonding strength between the print element
board 10 and the support member 30 is low. The same applies to an area near the
fourth peak 114. Therefore, even if the sealing members 120 are disposed at opposite
sides 110 and 115, if the sealing members 120 are disposed at the areas near the firs
peak 111 and the fourth peak 114, positional misalignment may be caused in a
direction in which the print element board 10 is rotated with force by contraction and
expansion of the sealing members 120.

In the present embodiment as described above, the shortest distance T1 between the
first peak 111 and the electric connection area 16a is longer than the shortest distance
T2 between the second peak 112 and the electric connection area 16a. Further, the
shortest distance T4 between the fourth peak 114 and the electric connection area 16b
is longer than the shortest distance T3 between the third peak 113 and the electric
connection area 16b. Accordingly, the shortest distance between the first peak 111 and
the sealing member 120 which covers the electric connection area 16a is longer than
the shortest distance between the second peak 112 and the sealing member 120 which
covers the electric connection area 16a. Further, the shortest distance between the
fourth peak 114 and the sealing member 120 which covers the electric connection area
16b is longer than the shortest distance between the third peak 113 and the sealing
member 120 which covers the electric connection area 16b. Therefore, since the first
peak 111 and the sealing member 120 can be separated from each other, and the fourth
peak 114 and the sealing member 120 can be separated from each other, occurrence of
positional misalignment of the print element board 10 caused by contraction and
expansion of the sealing members 120 can be prevented.

The electric connection area 16a and the sealing member 120 covering the electric
connection area 16a may desirably be disposed nearer to the second peak 112 than the
imaginary line L1, and the electric connection area 16b and the sealing member 120
covering the electric connection area 16b may desirably be provided nearer to the third

peak 113 than the imaginary line L2. Therefore, an area to be affected by contraction
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and expansion of the sealing members 120 is limited to a rectangular area constituted
by the side 110, the side 115, the imaginary line L1, and the imaginary line L2 of the

print element board 10.
It is more desirable that the shortest distance T1 and the shortest distance T4 are

equal to each other, and the shortest distance T2 and the shortest distance T3 are equal
to each other. That is, it is more desirable that the electric connection area 16a and the
electric connection area 16b are disposed point-symmetric about the center of gravity
of the surface 11a of the print element board 10. Therefore, since the sealing members
120 can be disposed substantially symmetrically on the side 110 and on the side 115,
the same influence due to contraction and expansion of the sealing members 120 may
be applied to the side 110 and the side 110, whereby occurrence of positional mis-
alignment of the print element board 10 can be further prevented. As described above,
according to the invention, electric reliability in a print element board in which an
angle at a peak at a first end of a side which forms a surface of the print element board
is smaller than an angle at a peak of a second end of the side can be decreased.

While the present invention has been described with reference to exemplary em-
bodiments, it is to be understood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following claims is to be accorded the
broadest interpretation so as to encompass all such modifications and equivalent
structures and functions.

This application claims the benefit of Japanese Patent Application No. 2016-107911,
filed May 30, 2016, which is hereby incorporated by reference herein in its entirety.
Reference Signs List

10 Print element board

11 Substrate

15 Printing element

16 Terminal

16a Electric connection area
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Claims

A print element board comprising:

a surface provided with a first side and a plurality of terminals arranged
along the first side near the first side, in which an angle at a first peak
located at a first end of the first side is smaller than an angle at a second
peak located at a second end of the first side; and

a printing element electrically connected with the plurality of terminals
for recording,

wherein a distance between the first peak and a first terminal disposed
closest to the first peak among the plurality of terminals is longer than a
distance between the second peak and a second terminal disposed
closest to the second peak among the plurality of terminals.

The print element board according to Claim 1, wherein the angle at the
first peak is less than 90°.

The print element board according to Claim 2, wherein the angle at the
second peak is greater than 90°.

The print element board according to Claim 1, wherein the surface is
parallelogrammatic in shape.

The print element board according to Claim 4, wherein the first
terminal is disposed nearer to the second peak than an imaginary line
which passes a third peak located diagonally across the second peak of
the surface and perpendicularly crosses the first side.

The print element board according to Claim 4, wherein

the surface includes a plurality of the other terminals arranged along a
second side near the second side opposite to the first side, the other
terminals being different from the terminals, a third peak located di-
agonally across the second peak, and a fourth peak located diagonally
across the first peak, and

a distance between the fourth peak and a fourth terminal disposed
closest to the fourth peak among the plurality of the other terminals is
longer than a distance between the third peak and a third terminal
disposed closest to the third peak among the plurality of the other
terminals.

The print element board according to Claim 6, wherein an area in
which the plurality of terminals are arranged and an area in which the
plurality of the other terminals are arranged are disposed point-

symmetric about the center of gravity of the surface.
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A liquid ejection head, comprising:

the print element board according to Claim 1, and

a wiring substrate provided with wires electrically connected with the
plurality of terminals.

The liquid ejection head according to Claim 8, wherein the plurality of
terminals and the wires are electrically connected by wire bonding.

A liquid ejection head comprising:

the print element board according to Claim 6,

a first wiring substrate provided with first wiring electrically connected
with the plurality of terminals, and

a second wiring substrate provided with second wiring electrically
connected with the other terminals.

The liquid ejection head according to Claim 10, further comprising a
sealing member configured to cover the plurality of terminals, and a
sealing member configured to cover the plurality of the other terminals.
The liquid ejection head according to Claim 8§, wherein

the print element board includes a pressure chamber provided with the
printing element thereinside,

the printing element generates energy used to eject a liquid, and

the liquid in the pressure chamber is circulated between the pressure
chamber and outside of the pressure chamber.

A liquid ejection apparatus configured to eject a liquid using the liquid

ejection head according to Claim 8.
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[Fig. 4]
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