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(54) DYNAMIC QUANTITY MEASURING APPARATUS

(57) The purpose of the present invention is to pro-
vide a strain sensor module structure having exceptional
strain measurement accuracy and suppressing sensor
output variation caused by moisture absorbed by a plastic
member used as an electrical wiring member, etc., in a
strain sensor module. The dynamic quantity measuring
apparatus is characterized in having a strain sensor
formed by a plurality of piezoelectric resistance elements
and electrode pads on the surface of a semiconductor

substrate, an electrical wiring plastic member provided
with a plurality of wires that electrically connect to the
plurality of electrode pads, a strain body joined to the rear
surface of the strain sensor, and a bonding part via which
the electrical wiring plastic member and strain body are
affixed together; a groove being provided in an area of
the electrical wiring plastic body that is near the strain
sensor.
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Description

Technical Field

[0001] The present invention relates to a dynamic
quantity measuring apparatus using a semiconductor
strain sensor capable of measuring strain and stress of
a structural member.

Background Art

[0002] There is a known semiconductor strain sensor
(hereinafter referred to as a strain sensor), for example,
as disclosed in Patent Document 1 as a sensor to detect
strain generated in various kinds of structural members.
A strain sensor is a device utilizing a semiconductor pi-
ezoresistance formed by doping a semiconductor such
as silicon (Si) with impurities. The strain sensor can
measure minute strain because a resistance change rate
to strain is several tens times of a strain gauge using a
metal thin film.
[0003] Additionally, since resistance change is little in
the strain gauge of the metal thin film, an external ampli-
fier to amplify an obtained electric signal is necessary.
Since the strain sensor has large resistance change, an
obtained electric signal can be used without using any
external amplifier, and furthermore, an amplifier circuit
can be built in a semiconductor chip of the strain sensor,
and therefore, application and convenience of use are
expected to be largely broadened.
[0004] Additionally, as a module using this strain sen-
sor, for example, there is a strain sensor module obtained
by attaching a strain sensor to a member such as a metal
plate as disclosed in Patent Document 2. A module suit-
able for a strain state desired to be measured can be
implemented by changing a structure of the member to
which the strain sensor is attached.

Citation List

Patent Literature

[0005]

PTL 1: JP 2005-114443 A
PTL 2: WO 2009/028283 A

Summary of Invention

Technical Problem

[0006] FIGS. 1 and 2 are schematic views of a strain
sensor module 4 in the related art. FIG. 1 is a plan view
of this module, and FIG. 2 is a cross-sectional view taken
along a line AA in FIG. 1. This module includes a strain
sensor 1, a wiring portion 8 electrically connected to the
strain sensor 1, a strain body 3 on which the strain sensor
1 is mounted via a joining material 2, and a sealing resin

10 adapted to seal the strain sensor 1. The wiring portion
8 is attached to the strain body 3 via a bonding portion
9. The wiring portion 8 is a member to supply power to
the strain sensor 1 and output a measured strain value,
and generally, a flexible wiring board, a glass epoxy sub-
strate, or the like is used. The reason is that complicated
wiring patterns can be easily manufactured at low cost.
Thus, a resin member for electrical wiring is generally
used for a strain sensor module.
[0007] Next, a problem of the strain sensor module in
the related art will be described. Generally, the wiring
portion 8 and the bonding portion 9 are formed of a resin
material, but the resin material has characteristics to ab-
sorb moisture and expand. In the case of this module,
the wiring portion and the bonding portion formed of a
resin material absorb moisture and expand. Due to such
expansion, tensile strain 12 (thick arrow) is generated in
a Y direction parallel to the strain sensor as illustrated in
FIGS. 3 and 4. As a result, tensile strain is also generated
in the strain body 3 to which the wiring portion 8 is at-
tached, and therefore, tensile strain is also generated in
the strain sensor 1 and a sensor output value results in
fluctuating.
[0008] Thus, in the case of using this module for a long
period, sensor output fluctuates due to moisture absorp-
tion of the wiring portion 8 and the bonding portion 9, and
therefore, there is a problem in which measurement ac-
curacy of the strain sensor module is deteriorated.
[0009] Therefore, the present invention is directed to
providing a module structure in which fluctuation of sen-
sor output caused by moisture absorption of a resin mem-
ber used for a member for electrical wiring or the like in
a strain sensor module structure is suppressed and strain
measurement accuracy is improved.

Solution to Problem

[0010] A dynamic quantity measuring apparatus ac-
cording to an aspect of the present invention includes:
strain sensor having a plurality of piezoresistance ele-
ments and a plurality of electrode pads formed on a sur-
face of a semiconductor substrate; a resin member for
electrical wiring, provided with a plurality of wires electri-
cally connected to the plurality of electrode pads; a strain
body joined to a back surface of the strain sensor; and a
bonding portion adapted to bond the resin member for
electrical wiring to the strain body, wherein a groove is
provided in a region of the resin member for electrical
wiring located in the vicinity of a chip.

Advantageous Effects of Invention

[0011] According to the present invention, sensor out-
put value hardly fluctuates even in a case where the resin
member for electrical wiring absorbs moisture, and there-
fore, the strain sensor module excellent in strain meas-
urement accuracy can be provided.
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Brief Description of Drawings

[0012]

[FIG. 1] FIG. 1 is a schematic plan view of a strain
sensor module in the related art.
[FIG. 2] FIG. 2 is a cross-sectional view taken along
a line AA in FIG. 1.
[FIG. 3] FIG. 3 is a schematic deformed view of a
strain sensor module caused by moisture absorp-
tion.
[FIG. 4] FIG. 4 is a cross-sectional deformed view of
the deform taken along a line AA in FIG. 3.
[FIG. 5] FIG. 5 is a plan view of a strain sensor module
according to a first embodiment of the present inven-
tion.
[FIG. 6A] FIG. 6A is a cross-sectional view taken
along a line AA in FIG. 5.
[FIG. 6B] FIG. 6B is a cross-sectional view taken
along a line BB in FIG. 5.
[FIG. 7A] FIG. 7A is a plan view of the strain sensor.
[FIG. 7B] FIG. 7B is a plan view of the strain sensor.
[FIG. 7C] FIG. 7C is a side view of the strain sensor.
[FIG. 8] FIG. 8 is a side view illustrating a load cell
for load measuring using a strain sensor module.
[FIG. 9] FIG. 9 is a cross-sectional view of a pressure
sensor using a strain sensor according to a second
embodiment of the present invention.
[FIG. 10] FIG. 10 is a top view of a pressure sensor
using the strain sensor according to the second em-
bodiment of the present invention.
[FIG. 11] FIG. 11 is a top view of a strain sensor
module according to a third embodiment of the
present invention.
[FIG. 12] FIG. 12 is a cross-sectional view of a strain
sensor module according to a fourth embodiment of
the present invention.
[FIG. 13] FIG. 13 is a top view of a strain sensor
module according to a fifth embodiment of the
present invention.

Description of Embodiments

[0013] Embodiments of the present invention will be
described below in detail based on the drawings. Note
that a member having a same function will be denoted
by a same reference sign and repetition of a description
therefor will be omitted in all of the drawings to describe
the embodiments.

[First Embodiment]

[0014] First, a basic structure of a dynamic quantity
measuring apparatus of the present embodiment will be
described. FIG. 5 is a perspective plan view of a strain
sensor module of the present embodiment. Additionally,
FIGS. 6A and 6B are cross-sectional views taken along
lines AA and BB in FIG. 5, respectively. Meanwhile, in

FIG. 5, an outline of a sealing resin 10 is indicated by a
dot-and-dash line in order to illustrate an internal struc-
ture of the sealing resin 10, and the internal structure
viewed through the sealing resin 10 is illustrated. As il-
lustrated in FIGS. 5, 6A, and 6B, the strain sensor module
of the present embodiment includes a strain sensor 1, a
wiring portion 8 (such as a flexible wiring board and a
glass epoxy substrate) electrically connected to the strain
sensor 1, a strain body 3 on which the strain sensor 1 is
mounted via a joining material 2, and the sealing resin
10 adapted to seal the strain sensor 1.
[0015] FIGS. 7A and 7B are plan views schematically
illustrating structures on a front surface side and a back
surface side of the strain sensor 1 illustrated in FIGS. 5,
6A, and 6B. As illustrated in FIGS. 7A and 7B, the strain
sensor 1 has the front surface (main surface) 1a and a
back surface (main surface) 1b located on an opposite
side of the front surface 1a. A metal film is formed on the
back surface 1b of a sensor chip 1, and the back surface
1b is covered with a metal film. This metal film is formed
of a stacked film (metal stacked film) in which, for exam-
ple, titanium, nickel, gold (Ti, Ni, Au) are sequentially
stacked from a semiconductor substrate side by a sput-
tering method, for example. Since the back surface 1b
of the strain sensor 1 is thus covered with the metal film,
it is possible to improve joining strength with the metal-
made joining material 2 such as solder. Additionally, the
front surface 1a and the back surface 1b each have a
quadrilateral shape (quadrangle), and in examples illus-
trated in FIGS. 7A and 7B, each of the surfaces has a
square shape with a side length of, for example, about 2
mm to 5 mm. Furthermore, the strain sensor 1 includes
a plurality of resistive elements 15 (piezoresistive ele-
ments) formed in a sensor region 14 located in a central
portion on the surface 1a side.
[0016] Additionally, the strain sensor 1 includes a plu-
rality of electrodes (pads, electrode pads 5) formed in an
input/output circuit region located more on a peripheral
portion side than the sensor region 14 on the surface 1a
side is. The plurality of electrodes (pads, electrode pads
5) is electrically connected to the plurality of resistive el-
ements 15 (piezoresistive element). The plurality of re-
sistive elements 15 is formed of impurity diffusion regions
obtained by, for example, doping an element forming
plane of a silicon substrate having a surface (100) with
impurities and diffusing the impurities. The sensor chip
1 includes a detection circuit (strain detection circuit) in
which, for example, four resistive elements 15 are elec-
trically connected to form a Wheatstone bridge circuit,
and resistance change of the resistive elements 15
caused by a piezoresistance effect is measured to detect
strain.
[0017] Furthermore, the detection circuit is connected
to the plurality of electrode pads 5 via a plurality of wires .
The plurality of electrode pads 5 serves as input/output
terminals of the sensor chip 1, and for example, a terminal
Vcc to supply power supply potential (first power supply
potential) to the strain sensor 1, a terminal GND to supply
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reference potential (second power supply potential), and
a terminal SIG to output a detection signal are included.
Additionally, s layout of the plurality of resistive elements
15 constituting the detection circuit is not limited to as-
pects illustrated in FIG. 7A to FIG. 7C, but in the present
embodiment, the following structure is applied. In other
words, in the case where a semiconductor substrate
(e.g., a silicon substrate made of silicon (Si)) included in
the strain sensor 1 is a single crystal (silicon single crys-
tal), an extending direction (longitudinal direction) of each
of the plurality of resistive elements 15 constituting the
detection circuit conforms to a direction <110> or a di-
rection <100> of the semiconductor substrate including
the surface (100) plane. For example, in the example
illustrated in FIG. 7A, a four p-type diffusion regions (re-
gions doped with impurities having p-type conductivity
type) are formed on the semiconductor substrate (silicon
substrate) included in the strain sensor 1 such that cur-
rent flows along a crystal orientation of the direction
<110> of the silicon single crystal (an X direction in FIG.
7A and a Y direction orthogonal to the X direction) . In
other words, in the sensor chip 1, four resistive elements
15 are formed by doping four places with the p-type im-
purities so as to extend along the crystal orientation of
the direction <110> of the silicon single crystal of the
silicon substrate.
[0018] Furthermore, in the example illustrated in FIG.
7B, four n-type diffusion regions (regions doped with im-
purities having n-type conductivity type) are formed on
the semiconductor substrate (silicon substrate) included
in the strain sensor 1 such that current flows along a
crystal orientation of the direction <100> of the silicon
single crystal (an X direction in FIG. 7B and a Y direction
orthogonal to the X direction). In other words, in the strain
sensor 1, four resistive elements 15 are formed by doping
four places with the n-type impurities so as to extend
along the crystal orientation of the direction <100> of the
silicon single crystal of the silicon substrate.
[0019] As illustrated in FIGS. 7A and 7B, the strain sen-
sor 1 in which the extending direction of each of the plu-
rality of resistive elements 15 constituting the detection
circuit conforms to the direction <110> direction or the
direction <100> of the semiconductor substrate including
the surface (100) can output a difference between strain
in the X direction and strain in Y direction illustrated in
FIGS. 7A and 7B, for example. Specifically, the difference
between the strain in the X direction and the strain in the
Y direction can be output as a potential difference from
the terminals SIG illustrated in FIGS. 7A and 7B. A meas-
urement method of thus outputting the difference be-
tween the strain in the X direction and the strain in the Y
direction is advantageous from the viewpoint of reducing
influence of thermal strain applied to the sensor chip 1.
[0020] In other words, since the strain sensor 1 is joined
to a plurality of members (the strain body 3 and the joining
material 2 in the case of FIG. 5) as illustrated in FIG. 5,
thermal strain caused by a difference of a linear expan-
sion coefficient in each of the members is generated

when a measurement environment temperature is
changed. Since this thermal strain is a noise component
different from strain to be measured, it is preferable to
reduce the influence of thermal strain.
[0021] Here, as illustrated in FIGS. 7A and 7B, in the
case where a planar shape of the strain sensor 1 has a
square shape, influence of the thermal strain is approx-
imately the same in the X direction and the Y direction.
Therefore, for example, in the case of detecting strain
generated in the X direction, a strain amount caused by
thermal strain is canceled and strain to be measured can
be selectively detected by outputting a difference be-
tween the strain in the X direction and the strain in the Y
direction.
[0022] In short, since influence caused by thermal
strain can be reduced by using the strain sensor 1, une-
venness of a strain value caused by change of the envi-
ronmental temperature can be reduced. Additionally,
each member such as the resistive element 15 or the
electrode pad 5 constituting the strain sensor 1 can be
formed by applying a known manufacturing technique of
a semiconductor device, and therefore, an element and
wiring can be easily miniaturized. Furthermore, a manu-
facturing cost can be reduced by improving manufactur-
ing efficiency.
[0023] Next, the joining material 2 will be described.
The joining material 2 is provided in a manner covering
an entire back surface of the strain sensor 1 and a part
of a side surface of the strain sensor 1. In other words,
a peripheral edge portion of the joining material 2 spreads
to the outside of the side face of the strain sensor 1 and
may form a fillet. The joining material 2 is not limited to
a metal material from the viewpoint of fixing the strain
sensor 1 and the strain body 3, and a resin adhesive
material such as a thermosetting resin can also be used.
[0024] Next, as illustrated in FIG. 5, the wiring portion
8 including a plurality of wires electrically connected to
the plurality of electrode pads 5 of the strain sensor 1 is
fixed on the strain body 3. The wiring portion 8 has a
structure in which a wiring portion formed of a plurality
of metal patterns is sealed inside a resin film, the plurality
of wires is partly exposed from opening portions provided
in a part of the resin film, and the exposed portions con-
stitute a plurality of terminals 6. The wiring portion 8 is a
member necessary to supply power to the strain sensor
1 and output a measured strain value, and also is a resin
member for electrical wiring generally formed of a resin
material such as a flexible wiring board or a glass epoxy
substrate. The reason for using such a member is that a
complicated wiring pattern can be easily manufactured
at low cost. Additionally, the wiring portion 8 is connected
to the strain body 3 via the bonding portion 9.
[0025] In the present embodiment, a slit 13 is provided
in a region of the wiring portion 8 located in the vicinity
of the strain sensor. Here, the region of the wiring portion
8 in the vicinity of the strain sensor includes, for example,
a region from an end portion of the wiring portion 8 ad-
jacent to the strain sensor 1 to a center portion of the
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wiring portion 8. The slit 13 completely penetrates front
and back surfaces of the wiring portion 8 and is formed
in a manner such that a longitudinal direction of the slit
is perpendicular to the strain sensor 1 (X direction in the
drawing). Meanwhile, the slit 13 is manufactured so as
not to cut a metal wiring portion (not illustrated) formed
in the wiring portion 8. Here, a slit may also be provided
in the bonding portion 9 in a manner similar to the slit 13
provided in the wiring portion 8.
[0026] In the case where the slit 13 is thus provided,
rigidity of a member of the wiring portion 8 in a direction
parallel to the strain sensor 1 (Y direction in the drawing)
can be largely reduced. Therefore, even in the case
where the wiring portion 8 absorbs moisture, force ap-
plied to the strain body 3 connected to the wiring portion
8 is little, and therefore, almost no strain in the Y direction
is generated in the strain body 3 and a sensor output
value hardly fluctuates (in other words, measurement ac-
curacy of the strain sensor module is not deteriorated).
The number of the slits 13 is not particularly limited, but
as described above, it is desirable to form the slits as
many as possible under the condition that the metal wir-
ing portion is not cut. The reason is that the more the
number of the slits is, the more rigidity of a member can
be reduced.
[0027] Additionally, in the example illustrated in FIG.
5, the plurality of electrode pads 5 of the strain sensor 1
and the plurality of terminals 6 of the wiring portion are
electrically connected via a plurality of Au wires 7 (con-
ductive members) . The wire 7 is a gold wire (Au wire)
having a wire diameter of about 10 mm to 200 pm, for
example, and is sealed with the sealing resin 10. Since
the wire 7 is covered with the sealing resin 10, a short
circuit between adjacent wires can be prevented. Addi-
tionally, as illustrated in FIG. 5, one end portion of the
wiring portion 8 is fixed to the strain body 3, but the other
end portion is formed with a connector not illustrated, for
example, and electrically connected to a control circuit
(illustration omitted) or the like to control strain measure-
ment, for example. Furthermore, as far as input/output
current can be transmitted between the strain sensor 1
and an external device not illustrated, the wiring portion
8 is not limited to the aspect illustrated in FIG. 5.
[0028] Next, the strain body 3 will be described. The
strain body 3 may have a shape of a structure considering
a strain component to be measured and an attachment
property of the strain sensor module. In the present em-
bodiment, a flat-shaped member is illustrated. In the case
of such a shape, adoption of a cantilever in which one
end of the strain body 3 is fixed to a base 16 with an
adhesive or the like can be considered as illustrated in
FIG. 8. In this case, bending strain is generated in the
strain body 3 by a load vertically applied to a tip of the
other end. A vertical load value can be estimated by
measuring this bending strain. A constituent material of
the strain body is not particularly limited, and a metal
material, a ceramic material, or the like can be consid-
ered. However, in the case where an entire bottom sur-

face of the strain body 3 is fixed to a separate member
with an adhesive, or in the case where both ends of the
strain body 3 are fixed to a separate member by screwing
or spot welding, material quality of the strain body 3 is,
desirably, same as material quality of the separate mem-
ber to be attached. This is to suppress generation of ther-
mal strain caused by a difference of a linear expansion
coefficient between the strain body 3 and the separate
member when an environment temperature fluctuates.

[Second Embodiment]

[0029] In the present embodiment, a pressure sensor
structure will be described as an example in which a
shape of a strain body of a strain sensor module is dif-
ferent.
[0030] FIG. 9 is a cross-sectional view of a pressure
sensor module of the present embodiment. Basically, a
structure is same as that of a first embodiment, but the
shape of the strain body is largely different. A pressure
sensor module 20 includes: a cylindrical portion 22 hav-
ing a hollow hole 21 inside thereof; and a strain body 3
consisting of a lid portion 23 adapted to close an upper
portion of the hollow hole 21 of the cylindrical portion 22.
A strain sensor 1 is mounted, via a joining material 2, on
an upper surface of the lid portion 23 above the hollow
hole 21, and a groove 24 is formed on a lower surface
of the lid portion 23. Additionally, a wiring portion 8 is
attached via a wire 7 in order to output a strain detection
amount from the strain sensor 1. Furthermore, a case 26
and a connector not illustrated are attached to a periphery
in order to protect a peripheral portion of the strain sensor
1 and output a measured value. Meanwhile, a resin or
the like is applied to the case 26. The pressure sensor
module 20 has a mechanism in which pressure is applied
in a direction of an arrow 25 illustrated in FIG. 9, a certain
portion of the groove 24 is preferentially deformed, and
the pressure can be measured by measuring the deform
with the strain sensor 1. The pressure sensor module 20
has a joint portion 26 connected to, for example, a pipe
of a hydraulic system of an automobile or the like. Con-
nected to a pipe or the like, pressure inside the pipe is
measured.
[0031] FIG. 10 illustrates a top view of the pressure
sensor module of the present embodiment. However, the
case 26 is not illustrated. Has a structure same as a strain
sensor module illustrated in FIG. 5 except that a shape
of the strain body 3 is different. Since a slit 13 is provided
in the wiring portion 8, force applied to the strain body 3
connected to the wiring portion 8 is little even when the
wiring portion 8 absorbs moisture and expands. There-
fore, the strain body 3 is hardly deformed, and a sensor
output value hardly fluctuates. In other words, pressure
measurement accuracy of the pressure sensor module
results in no deterioration. Thus, since a zero point fluc-
tuation caused by moisture absorption is little in this pres-
sure sensor module, pressure change can be stably
measured with high accuracy for a long period even in a
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case of use under a high-temperature and high-humidity
environment for in-vehicle use.

[Third Embodiment]

[0032] FIG. 11 is a plan view of a strain sensor module
of the present embodiment. Basically, a structure is same
as that of a first embodiment, but a shape of a slit 13
provided in a wiring portion 8 is different. The slit 13 in
the first embodiment is provided on a more outer side
than a position of a terminal 6 of the wiring portion (in
other words, a position distant from a strain sensor 1).
On the other hand, in the present embodiment, an end
portion of the slit extends to an end portion of the wiring
portion 8, and the end portion of the wiring portion 8 has
a shape like a comb tooth. Compared to the first embod-
iment, rigidity of the wiring portion 8 in a region in the
vicinity of the strain sensor 1 is further decreased, and
therefore, fluctuation of sensor output can be further sup-
pressed at the time of moisture absorption. Meanwhile,
the slit 13 is manufactured so as not to cut a metal wiring
portion (not illustrated) formed in the wiring portion 8 and
the terminal 6 of the wiring portion.
[0033] Here, a bonding portion 9 may also be provided
with a slit having a shape similar to the shape of the slit
13 provided in the wiring portion 8. However, it is abso-
lutely necessary to provide the bonding portion 9 imme-
diately below the terminal 6 of the wiring portion 8. The
reason is that: in a case of not providing the bonding
portion 9, the terminal 6 of the wiring portion 8 becomes
a floating state from the strain body 3, and therefore, wire
bonding cannot be applied to the terminal 6 of the wiring
portion 8.

[Fourth Embodiment]

[0034] A structure of the present embodiment will be
described by referring to FIG. 3 and using FIG. 12. FIG.
12 is a cross-sectional view taken along a line CC in FIG.
3. A basic structure is same as a structure illustrated in
FIG. 3, but a cross-sectional structure of a wiring portion
8 is different. As illustrated in FIG. 12, the wiring portion
8 has a groove 27 partly thinned in a thickness direction
(X direction in the drawing) . In a first embodiment, the
groove 27 reaches an upper surface of the wiring portion
8 and completely penetrates the wiring portion, but in
present embodiment, the groove does not completely
penetrate the same. In comparison with the first embod-
iment and a third embodiment, rigidity of the wiring portion
8 is larger, and therefore, there is a merit in that handling
of the wiring portion 8 becomes easier at the time of at-
taching the wiring portion 8 to a strain body 3 although
an effect to suppress fluctuation of sensor output caused
by moisture absorption is little.

[Fifth Embodiment]

[0035] FIG. 13 is a plan view of a strain sensor module

of the present embodiment.
[0036] Basically, a structure is same as that of a first
embodiment, but a shape of a wiring portion 8 is different.
[0037] In the first embodiment, a region to provide the
wiring portion 8 is only one side of a strain sensor 1 be-
cause a size of a strain body 3 is relatively small. In the
present embodiment, assumed is a case where the size
of the strain body 3 is relatively large. In this case, it can
be considered to provide the wiring portions 8 on four
sides of the strain sensor 1. As described in the first em-
bodiment, an output value of this strain sensor outputs a
difference value between an X direction and a Y direction
in the drawing. Therefore, in the case of having a sym-
metric structure by providing the wiring portions 8 on the
four sides of the strain sensor 1, a strain amount in the
X direction and that in the Y direction caused by expan-
sion become almost the same when the wiring portions
8 in respective regions on the four sides absorb moisture
and expand, and therefore, the sensor output value re-
sults in no fluctuation. However, in the case of consider-
ing an actual use state, it can be estimated that a sym-
metric property is deteriorated by uneven attachment po-
sitions and uneven thicknesses of the bonding portion 9,
and sensor output fluctuates due to expansion caused
by moisture absorption. Therefore, fluctuation of sensor
output caused by moisture absorption can be suppressed
by providing the slits 13 in the respective regions on the
four sides of the wiring portion 8 as illustrated in the
present embodiment.

Reference Signs List

[0038]

1 strain sensor
1a surface
1b back side
2 bonding material
3 strain body
4 strain sensor module
5 chip side electrode pad
6 terminal of wiring portion
7 Au wire
8 wiring portion
9 bonding portion
10 sealing resin
11 terminal portion
12 Y direction tensile strain
13 slit
14 sensor region
15 resistive element
16 base
20 pressure sensor module
21 hollow hole
22 cylindrical portion
23 lid portion
24 groove
25 pressure load
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26 case
27 groove

Claims

1. A dynamic quantity measuring apparatus compris-
ing:

a strain sensor having a plurality of piezoresist-
ance elements and a plurality of electrode pads
formed on a surface of a semiconductor sub-
strate,
a resin member for electrical wiring, provided
with a plurality of wires electrically connected to
the plurality of electrode pads;
a strain body joined to a back surface of the
strain sensor; and
a bonding portion configured to bond the resin
member for electrical wiring to the strain body,
wherein a groove is provided in a region of the
resin member for electrical wiring located in a
vicinity of the strain sensor.

2. The dynamic quantity measuring apparatus accord-
ing to claim 1, wherein
a longitudinal direction of a groove provided in the
resin member for electrical wiring is formed in a di-
rection perpendicular to the strain sensor.

3. The dynamic quantity measuring apparatus accord-
ing to claim 1 or 2, wherein
a groove is also provided in a region of the bonding
portion located in the vicinity of the strain sensor.

4. The dynamic quantity measuring apparatus accord-
ing to claim 3, wherein
a longitudinal direction of the groove provided in the
bonding portion is formed in a direction perpendicu-
lar to the strain sensor.

5. The dynamic quantity measuring apparatus accord-
ing to any one of claims 1 to 4, wherein
the groove provided in the resin member for electrical
wiring has a slit shape completely penetrating the
resin member, or the groove provided in the bonding
portion has a slit shape completely penetrating the
bonding portion.

6. The dynamic quantity measuring apparatus accord-
ing to any one of claims 1 to 5, wherein
the groove provided in the resin member for electrical
wiring reaches an end portion of the resin member
for electrical wiring located in the vicinity of the strain
sensor, and an end portion of the resin member for
electrical wiring has a shape like a comb tooth.

7. The dynamic quantity measuring apparatus accord-

ing to claim 1, wherein
the resin member for electrical wiring is formed in a
region in the vicinity of each of four sides of the strain
sensor, and a groove is provided in a region in the
vicinity of each of four sides.
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