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INERTIAL SENSOR AND METHOD OF
MANUFACTURING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2012-0152395, filed on Dec. 24, 2012,
entitled “Inertial Sensor And Method Of Manufacturing The
Same” which is hereby incorporated by reference in its
entirety into this application.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to an inertial sensor
and a method of manufacturing the same.

[0004] 2. Description of the Related Art

[0005] Aninertial sensorhas been used in various fields, for
example, the military, such as an artificial satellite, a missile,
anunmanned aircraft, and the like, an air bag, vehicles such as
an electronic stability control (ESC), a black box for a
vehicle, and the like, motion sensing of a hand shaking pre-
vention camcorder, a mobile phone, and a game machine,
navigation, and the like.

[0006] The inertial sensor is classified into an acceleration
sensor that may measure a linear motion and an angular
velocity sensor that may measure a rotating motion.

[0007] Acceleration may be calculated by Newton’s law of
motion “F=ma”, where “m” represents a mass of a moving
body and “a” is acceleration to be measured. Further, angular
velocity may be calculated by Coriolis force “F=2mQxv”,
where “m” represents the mass of the moving body, “Q”
represents the angular velocity to be measured, and “v” rep-
resents the motion velocity of the mass. In addition, a direc-
tion of the Coriolis force is determined by an axis of velocity
v and a rotating axis of angular velocity €.

[0008] The inertial sensor may be divided into a ceramic
sensor and a microelectromechanical systems (MEMS) sen-
sor according to a manufacturing process. Among others, the
MEMS sensor is classified into a capacitive type, a piezore-
sistive type, a piezoelectric type, or the like, according to a
sensing principle.

[0009] In particular, as the MEMS sensor can be easily
manufactured in a small size and a light weight by using a
MEMS technology as described in Patent Document

[0010] For example, the inertial sensor is being continu-
ously developed from a uniaxial sensor capable of detecting
only an inertial force for a single axis using a single sensor to
a multi-axis sensor capable of detecting an inertial force for a
multi-axis of two axes or more using a single sensor.

[0011] Further, the inertial sensor according to the related
art needs to be small and multi-functional so as to be applied
to various fields.

[0012] However, the inertial sensor according to the related
art separately includes a structural part for the accelerator
sensor and a structural part for an angular velocity sensor, so
that the small and multi-functional inertial sensor cannot be
implemented.

1. Technical Field
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Related Art Document

Patent Document

[0013] (Patent Document 1) Korean Patent [Laid-Open Pub-
lication No. 2011-0072229 (Laid-Open Publication: Jun. 29,
2011)

SUMMARY OF THE INVENTION

[0014] The present invention has been made in an effort to
provide an inertial sensor including a structural part for an
accelerator sensor and a structural part for an angular velocity
sensor integrally formed.

[0015] Further, the present invention has been made in an
effort to provide a method of manufacturing an inertial sensor
including a structural part for an accelerator sensor and a
structural part for an angular velocity sensor integrally
formed so as to improve process compatibility.

[0016] According to a preferred embodiment of the present
invention, there is provided an inertial sensor, including: a
structural part for an accelerator sensor disposed on one sur-
face, centered on a common post; and a structural part for an
angular velocity sensor disposed on the other surface, cen-
tered on the common post, wherein a piezoresistor of the
structural part for the accelerator sensor and a piezoelectric
material of the structural part for the angular velocity sensor
are formed on different surfaces.

[0017] The piezoresistor of the structural part for the accel-
erator sensor and the piezoelectric material of the structural
part for the angular velocity sensor may be formed in an
origin symmetric form, centered on the common post.
[0018] The inertial sensor may further include: a cap cov-
ering one surface; and an ASIC chip electrically connected
with the other surface, corresponding to the cap.

[0019] The structural part for the angular velocity sensor
may include: a first electrode and a second electrode con-
nected with the piezoelectric material, and the first electrode
and the second electrode are electrically connected with the
ASIC chip by flip bonding.

[0020] The structural part for the angular velocity sensor
may include: an electrode connected with the piezoresistor;
and a wire penetrating through one portion of the cap to
electrically connect between the electrode and the ASIC chip.
[0021] The structural part for the angular velocity sensor
may further include: the piezoresistor disposed at an outer
side of a second membrane extendedly disposed on one sur-
face of the common post; an accelerator mass body disposed
under the second membrane, corresponding to the piezore-
sistor; and a post surrounding the accelerator mass body.
[0022] The structural part for the angular velocity sensor
may further include: the piezoresistor disposed at an outer
side of a first membrane extendedly disposed on the other
surface of the common post; an angular velocity mass body
disposed under the first membrane, corresponding to the
piezoresistor; and a post surrounding the angular velocity
mass body.

[0023] According to another preferred embodiment of the
present invention, there is provided a method of manufactur-
ing an inertial sensor, including: (A) preparing a first substrate
including a first membrane and a second substrate including a
second membrane; (B) bonding the first substrate and the
second substrate to each other so as to expose the first mem-
brane and the second membrane; (C) forming an upper struc-
ture of a structural part for an accelerator sensor including a
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piezoresistor disposed on one surface of an outer side of the
second membrane and an electrode connected with the
piezoresistor; (D) forming an upper structure of a structural
part for an angular velocity sensor including a piezoresistor
disposed on one surface of an outer side of the first membrane
and an electrode connected with the piezoresistor; (E) form-
ing an angular velocity mass body contacting the first mem-
brane and a post surrounding the angular velocity mass body,
corresponding to the piezoelectric material; and (F) forming
an accelerator mass body contacting the second membrane, a
post surrounding the accelerator mass body, and a common
post disposed at a center between the angular velocity mass
body and the accelerator mass body, corresponding to the
piezoresistor.

[0024] Themethod of manufacturing an inertial sensor may
further include: (H) forming a cap on one surface of the
inertial sensor; and (1) disposing an ASIC chip on the other
surface of the inertial sensor, corresponding to the cap.
[0025] The piezoresistor of the structural part for the accel-
erator sensor and the piezoelectric material of the structural
part for the angular velocity sensor may be formed in an
origin symmetric form, centered on the common post.
[0026] The first substrate and the second substrate may be a
silicon substrate or a silicon on insulator (SOI) substrate.
[0027] The step (E) may include: (E-1) forming a first pas-
sivation layer covering an upper structure of the structural
part for the accelerator sensor; (E-2) forming the angular
velocity mass body and a post surrounding the angular veloc-
ity mass body by an etching process using the first passivation
layer; and (E-3) removing the first passivation layer.

[0028] The step (F) may include: (F-1) forming a second
passivation layer covering an upper structure of the structural
part for the angular velocity sensor; (F-2) forming the accel-
erator mass body, a post surrounding the accelerator mass
body, and a common post disposed at a center between the
angular velocity mass body and the accelerator mass body by
the etching process using the second passivation layer; and
(F-3) removing the second passivation layer.

[0029] A wire may penetrate through one portion of the cap
to electrically connect between the electrode connected with
the piezoresistor and the ASIC chip.

[0030] The electrode connected with the piezoelectric
material may be electrically connected with the ASIC chip by
flip bonding.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The above and other objects, features and advan-
tages of the present invention will be more clearly understood
from the following detailed description taken in conjunction
with the accompanying drawings, in which:

[0032] FIG. 1 is an exemplified diagram of a section of an
inertial sensor according to a preferred embodiment of the
present invention mounted in an ASIC; and

[0033] FIGS. 2A to 2L are process cross-sectional views
for describing a method of manufacturing an inertial sensor
according to another preferred embodiment of the present
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0034] The objects, features and advantages of the present
invention will be more clearly understood from the following
detailed description of the preferred embodiments taken in
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conjunction with the accompanying drawings. Throughout
the accompanying drawings, the same reference numerals are
used to designate the same or similar components, and redun-
dant descriptions thereof are omitted. Further, in the follow-
ing description, the terms “first”, “second”, “one side”, “the
other side” and the like are used to differentiate a certain
component from other components, but the configuration of
such components should not be construed to be limited by the
terms. Further, in the description of the present invention,
when it is determined that the detailed description of the
related art would obscure the gist of the present invention, the
description thereof will be omitted.

[0035] Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
attached drawings.

[0036] FIG. 1 is an exemplified diagram of a section of an
inertial sensor according to a preferred embodiment of the
present invention mounted in an ASIC. Herein, FIG. 1 illus-
trates a form in which the inertial sensor according to the
preferred embodiment of the present invention is mounted in
an application specific integrated circuit (ASIC) chip 700, but
the preferred embodiment of the present invention is not
limited thereto, and therefore the inertial sensor may be
mounted in other apparatuses other than the ASIC 700.

[0037] The inertial sensor according to the preferred
embodiment of the present invention includes a structural part
200 for an accelerator sensor and a structural part 300 for an
angular velocity sensor integrally formed and the structural
part 200 for an accelerator sensor and the structural part 300
for an angular velocity sensor are connected with each other
via a common post 440. In the inertial sensor, a cap 400 is
bonded to an upper part of the inertial sensor, corresponding
to an ASIC 500, the structural part 200 for an accelerator
sensor and an ASIC chip 700 are electrically connected with
each other via a wire 600, and the structural part 300 for an
angular velocity sensor and the ASIC chip 700 are electrically
connected with each other via a conductive adhesive 701.

[0038] The inertial sensor according to the preferred
embodiment of the present invention has a structure in which
the structural part 200 for an accelerator sensor and the struc-
tural part 300 for an angular velocity sensor are integrated by
using a silicon substrate or a silicon on insulator (SOI) sub-
strate and includes a piezoresistor 201 of the structural part
200 for an accelerator sensor formed on one surface of the
integrated structure and a piezoelectric material 310 of the
structural part 300 for an angular velocity sensor formed on
the other surface of the integrated structure, centered on the
common post 440. In this case, the piezoresistor 201 portion
and the piezoelectric 310 portion may be provided in an origin
symmetric structure, setting the common post 440 as an ori-
gin point.

[0039] The structural part 200 for an accelerator sensor
includes the piezoresistor 201 disposed on a second mem-
brane 140, an accelerator electrode 210 electrically con-
nected with the piezoresistor 201, an accelerator mass boy
220 disposed under the second membrane 140, a post 230
surrounding the accelerator mass body 220, and the common
post 440.

[0040] The piezoresistor 201 has resistance changed
according to elastic deformation ofthe second membrane 140
and the change degree of resistance may be detected by an
electrode 210. Information on the detected change degree of
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resistance of the piezoresistor 210 may be transferred to the
ASIC chip 700 via the wire 600 connected with the electrode
210.

[0041] The accelerator mass body 220 is displaced by iner-
tial force, Coriolis force, external force, driving force, and the
like. In this case, the displacement is transferred to the
piezoresistor 201 and is shown as the change in resistance of
the piezoresistor 201.

[0042] The post 230 and the common post 440 support the
second membrane 140 to secure a space in which the accel-
erator mass body 220 may be displaced and serves as a ref-
erence when the accelerator mass body 220 is displaced.
[0043] The structural part 330 for an angular velocity sen-
sor includes the piezoelectric material 310 disposed under the
first membrane 130, having an insulating layer 301 interposed
therebetween, a first electrode 321 and a second electrode 322
disposed under the piezoelectric material 310, having the
insulating layer interposed therebetween, an angular velocity
mass body 340 disposed above the first insulating layer 120,
corresponding to the piezoelectric material 310, a post 330
surrounding an angular velocity mass body 340 above the first
insulating layer 120, and the common post 440.

[0044] The piezoelectric material 310 may sense the vibra-
tion change in the angular velocity mass 340 in one axis
direction by using a piezoelectric effect that generates posi-
tive charges and negative charges in proportion with external
force when being applied with external force. Herein, the
piezoelectric material 310 may be formed of, for example,
lead zirconate titanate (PZT), barium titanate (BaTiO3), lead
titanate (PbTi0O3), lithium niobate (LiNbO3), quartz (Si02),
and the like.

[0045] Therefore, the first electrode 321 and the second
electrode 322 may sense the vibration change in the angular
velocity mass body 340 by using the piezoelectric material
310 and the ASIC chip 700 may detect pressure or angular
velocity according to the information on the vibration change
in the angular velocity mass body 340 received from the first
electrode 321 and the second electrode 322.

[0046] The inertial sensor according to the preferred
embodiment of the present invention is a structure in which
the structural part 200 for an accelerator sensor and the struc-
tural part 300 for an angular velocity sensor are integrally
connected with each other via the common post 440, in par-
ticular, a structure in which the piezoreistor 201 of the struc-
tural part 200 for an accelerator sensor is disposed on one
surface of the structure including the common post 440 and
the piezoelectric material 310 of the structural part 300 for an
angular velocity sensor is disposed on the other surface of the
structure including the common post 440, setting the common
post 440 as an origin point.

[0047] Therefore, the inertial sensor according to the pre-
ferred embodiment of the present invention may be one struc-
ture to easily perform the function and operation of the accel-
erator sensor and the angular velocity sensor, such that the
small and multi-functional inertial sensor can be imple-
mented.

[0048] Hereinafter, a method of manufacturing an inertial
sensor according to the preferred embodiment of the present
invention will be described with reference to FIGS. 2A to 2L.
FIGS. 2A to 2L are process cross-sectional views for describ-
ing a method of manufacturing an inertial sensor according to
another preferred embodiment of the present invention.
[0049] In the method of manufacturing an inertial sensor
according to the preferred embodiment of the present inven-
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tion, a first SOI substrate illustrated in FIG. 2A and a second
SOI substrate illustrated in FIG. 2B are first prepared.
[0050] In detail, the first SOI substrate illustrated in FIG.
2A, which is a substrate easily subjected to a microelectro-
mechanical systems (MEMS) process, is prepared in a struc-
ture in which the first insulating layer 120 formed of oxide
silicon and a first membrane 130 are sequentially stacked, for
example, upwardly from the first silicon layer 110.

[0051] Further, the second SOI substrate illustrated in FIG.
2B may be sequentially stacked with a third insulating layer
150 formed of oxide silicon and the second membrane 140
downwardly from a center of the second silicon layer 160 and
the upper surface of the second silicon layer 160 may be
provided with a second insulating layer 170 formed of oxide
silicon. In this case, the second insulating layer 170 may be
provided with a first space 172 and a second space 174 that are
a position reference for forming the post 330, the angular
velocity mass body 340, and the common post 440 to be
described below.

[0052] Herein, using the first SOI substrate and the second
SOI substrate are by way of example only and the SOI sub-
strate is not necessarily used, and therefore all the known
substrates to in the art such as a silicon substrate, and the like,
may be used.

[0053] Next, as illustrated in FIG. 2C, the first SOI sub-
strate and the second SOI substrate are bonded to each other
by, for example, a silicon direct bonding (SDB) method.
[0054] In detail, the first silicon layer 110 is bonded to the
second insulating layer 170, so that the first membrane 130 of
the first SOI substrate and the second membrane 140 of the
second SOI substrate are exposed to the outside.

[0055] After the first membrane 130 and the second mem-
brane 140 are exposed, as illustrated in

[0056] FIG. 2D, the upper structure of the structural part
200 for the accelerator sensor including the piezoresistor 201
and the electrode 210 is formed on one surface of the second
membrane 140.

[0057] Thatis, as illustrated in FIG. 2D, the upper structure
of the structural part 200 for an accelerator sensor may be
formed by forming the insulating layer (not illustrated) on
one surface of the second membrane 140 corresponding to the
structural part 200 for an accelerator sensor, forming the
piezoresistor 201 by implantation of impurities, such as B,
and the like and high annealing processing, and forming the
electrode 210 connected with the piezoresistor 201.

[0058] After the upper structure of the structural part 200
for an accelerator sensor is formed, as illustrated in FIG. 2E,
the upper structure of the structural part 300 for an angular
velocity sensor including the piezoelectric material 310 and
the first electrode 321 and the second electrode 322 connected
with the piezoelectric material 310 that are disposed on one
surface of the first membrane 130 corresponding to the struc-
tural part 300 for an angular velocity sensor via the insulating
layer 301 is formed.

[0059] In detail, the piezoelectric material 310 may be
formed of, for example, lead zirconate titanate (PZT), barium
titanate (BaTiO,), lead titanate (PbTiO;), lithium niobate
(LiNDO,;), quartz (Si0,), and the like.

[0060] In this case, the reason why the upper structure of
the structural part 200 for an accelerator sensor including the
piezoresistor 201 is formed on one surface of the second
membrane 140 and the upper structure of the structural part
300 for an angular velocity sensor including the piezoelectric
material 310 is formed on one surface of the first membrane
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130 is to prevent the annealing processing from having a bad
effect on the piezoelectric material 310 during the process of
forming the piezoresistor 201 since the piezoelectric material
310 is vulnerable to high temperature.

[0061] Therefore, the upper structure of the structural part
200 for an accelerator sensor including the piezoresistor 201
is first formed on one surface of the second membrane 140
and the piezoresistor 201 and the piezoelectric material 310
may be each formed on different surfaces to prevent the bad
effect of the piezoelectric material 310 due to high tempera-
ture and improve the process compatibility.

[0062] Next, as illustrated in FIG. 2F, a first passivation
layer 202 is formed on one surface of the second membrane
140 including the piezoresistor 201.

[0063] The first passivation layer 202 may be formed of
silicon oxide or silicon nitride so as to passivate the upper
structure of the structural part 200 for an accelerator sensor
including the piezoresistor 201 during the subsequent etching
process.

[0064] In this case, the first passivation layer 202 may be
divided and formed into a driving electrode and a sensing
electrode to form patterns such as an opening portion 225 by
etching.

[0065] Next, as illustrated in 2G, the opening portion 225 of
the first passivation layer 202 is buried and the post 330 and
the angular velocity mass body 340 are formed by performing
the etching process using the first space 172 and the second
space 174.

[0066] Inthis case, the etching process for forming the post
330 and the angular velocity mass body 340 is performed by
setting the first space 172 and the second space 174 as the
position reference.

[0067] Afterthe post 330 and the angular velocity mass 340
are formed, as illustrated in FIG. 2H, the first passivation
layer 202 is removed and the cap 400 is bonded by an adhesive
410.

[0068] Indetail, the cap 400 may be bonded by the adhesive
410 that is applied to the post 330 and the electrode 210 at
corner parts. The cap 400 is provided to act to passivate the
upper structure of the structural part 200 for an accelerator
sensor including the angular velocity mass body 340 and the
piezoresistor 201. In particular, the cap 400 is spaced apart
from the angular velocity mass 340 so as to secure a space in
which the angular velocity mass body 340 may be displaced.
[0069] After the cap 400 is provided, as illustrated in FIG.
21, the second passivation layer 500 is formed on one surface
of'the first membrane 130 including the upper structure of the
structural part 300 for an angular velocity sensor including
the piezoelectric material 310. Herein, the second passivation
layer 500 may be formed of, for example, oxide silicon or
silicon nitride, likewise the first passivation layer 202.
[0070] In addition, the second passivation layer 500 may
also be provided with a primarily etched opening portion 510
as far as the insulating layer 301 so as to form a through hole
511.

[0071] After the second passivation layer 500 is formed, as
illustrated in FIG. 2], the through hole 511 penetrating from
the opening portion 510 to the first insulating layer 120 is
formed and at the same time, the first opening portion 521 and
the second opening portion 522 for forming the angular
velocity mass body 220, the post 230, and the common post
440 are formed. Herein, the first opening portion 521 and the
second opening portion 522 may be formed to expose the
third insulating layer 150 by the etching process.
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[0072] In this case, the through hole 511 is formed to pen-
etrate from the opening portion 510 to the first insulating layer
120 to act to smoothly perform air damping of the inertial
Sensor.

[0073] Next, when the second passivation layer 500 is
removed, as illustrated in FIG. 2K, the angular velocity mass
body 220, the post 230, and the common post 440 are pro-
vided and the first electrode 321 and the second electrode 322
are exposed.

[0074] In this case, an opening pattern 402 is formed at a
part ofthe cap 400 of the corresponding region so as to expose
an edge region of the electrode 210 forming the upper struc-
ture of the structural part 200 for an accelerator sensor.
[0075] Next, the structure of the inertial sensor including
the cap 400 having the opening pattern 402 may be mounted
in the apparatus such as the ASIC chip 700 by a flip bonding.
[0076] That is, the structure of the inertial sensor illustrated
in FIG. 2K is reversed up and down and may be flip-bonded to
the apparatus such as the ASIC chip 700 by including the
conductive adhesive 701 such as an anisotropic conductive
film (ACF) or an anisotropic conductive adhesive (ACA) in
the first electrode 321 and the second electrode 322.

[0077] Further, a wire 600 is connected with the opening
pattern 402 of the cap 400 and the ASIC chip 700 by a wiring
bonding, as illustrated in FIG. 2L.

[0078] Therefore, the structural part 200 for an accelerator
sensor is electrically connected with the ASIC chip 700 by the
wire 600 and the structural part 300 for an angular velocity
sensor has the first electrode 321 and the second electrode 322
electrically connected with the ASIC chip 700 via the con-
ductive adhesive 701.

[0079] Therefore, the method of manufacturing an inertial
sensor according to the preferred embodiment of the present
invention forms the piezoresistor 201 and the piezoelectric
material 310, respectively, on different surfaces while form-
ing the structural part 200 for an accelerator sensor and the
structural part 300 for an angular velocity sensor in one struc-
ture.

[0080] Therefore, the process of forming the structural part
200 for an accelerator sensor and the process of forming the
structural part 300 for an angular velocity sensor do not have
an effect on each other, in particular, prevent a bad effect of
the piezoresistor 310 due to high temperature during the
process of forming the piezoresistor 201, thereby improving
the process compatibility and improving the reliability of the
inertial sensor.

[0081] According to the preferred embodiments of the
present invention, the small and multi-functional inertial sen-
sor can be implemented by forming the structural part for the
accelerator sensor and the structural part for the angular
velocity sensor in one structure.

[0082] Further, according to the preferred embodiments of
the present invention, the method of manufacturing an inertial
sensor can prevent a bad effect of the piezoelectric material
due to high temperature during the process of forming the
piezoresistor without the process of forming the structural
part for the accelerator sensor and the process of forming the
structural part for the angular velocity sensor having an effect
on each other, thereby improving the process compatibility
and the reliability of the inertial sensor.

[0083] Although the embodiments of the present invention
have been disclosed for illustrative purposes, it will be appre-
ciated that the present invention is not limited thereto, and
those skilled in the art will appreciate that various modifica-
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tions, additions and substitutions are possible, without
departing from the scope and spirit of the invention.

[0084] Accordingly, any and all modifications, variations
or equivalent arrangements should be considered to be within
the scope of the invention, and the detailed scope of the
invention will be disclosed by the accompanying claims.

What is claimed is:

1. An inertial sensor, comprising:

a structural part for an accelerator sensor disposed on one

surface, centered on a common post; and
a structural part for an angular velocity sensor disposed on
the other surface, centered on the common post,

wherein a piezoresistor of the structural part for the accel-
erator sensor and a piezoelectric material of the struc-
tural part for the angular velocity sensor are formed on
different surfaces.

2. The inertial sensor as set forth in claim 1, wherein the
piezoresistor of the structural part for the accelerator sensor
and the piezoelectric material of the structural part for the
angular velocity sensor are formed in an origin symmetric
form, centered on the common post.

3. The inertial sensor as set forth in claim 1, further com-
prising:

a cap covering one surface; and

an ASIC chip electrically connected with the other surface,

corresponding to the cap.

4. The inertial sensor as set forth in claim 1, wherein the
structural part for the angular velocity sensor includes:

a first electrode and a second electrode connected with the

piezoelectric material, and

the first electrode and the second electrode are electrically

connected with the ASIC chip by flip bonding.

5. The inertial sensor as set forth in claim 1, wherein the
structural part for the angular velocity sensor includes:

an electrode connected with the piezoresistor; and

a wire penetrating through one portion of the cap to elec-

trically connect between the electrode and the ASIC
chip.

6. The inertial sensor as set forth in claim 1, wherein the
structural part for the angular velocity sensor further
includes:

the piezoresistor disposed at an outer side of a second

membrane extendedly disposed on one surface of the
common post;

an accelerator mass body disposed under the second mem-

brane, corresponding to the piezoresistor; and

a post surrounding the accelerator mass body.

7. The inertial sensor as set forth in claim 1, wherein the
structural part for the angular velocity sensor further
includes:

the piezoresistor disposed at an outer side of a first mem-

brane extendedly disposed on the other surface of the
common post;

an accelerator mass body disposed under the first mem-

brane, corresponding to the piezoresistor; and

a post surrounding the accelerator mass body.

8. A method of manufacturing an inertial sensor, compris-
ing:

(A) preparing a first substrate including a first membrane

and a second substrate including a second membrane;
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(B) bonding the first substrate and the second substrate to
each other so as to expose the first membrane and the
second membrane;

(C) forming an upper structure of a structural part for an
accelerator sensor including a piezoresistor disposed on
one surface of an outer side of the second membrane and
an electrode connected with the piezoresistor;

(D) forming an upper structure of a structural part for an
angular velocity sensor including a piezoresistor dis-
posed on one surface of an outer side of the first mem-
brane and an electrode connected with the piezoresistor;

(E) forming an angular velocity mass body contacting the
first membrane and a post surrounding the angular
velocity mass body, corresponding to the piezoelectric
material; and

(F) forming an accelerator mass body contacting the sec-
ond membrane, a post surrounding the accelerator mass
body, and a common post disposed at a center between
the angular velocity mass body and the accelerator mass
body, corresponding to the piezoresistor.

9. The method as set forth in claim 8, further comprising:

(H) forming a cap on one surface of the inertial sensor; and

(D disposing an ASIC chip on the other surface of the
inertial sensor, corresponding to the cap.

10. The method as set forth in claim 8, wherein the piezore-
sistor of the structural part for the accelerator sensor and the
piezoelectric material of the structural part for the angular
velocity sensor are formed in an origin symmetric form, cen-
tered on the common post

11. The method as set forth in claim 8, wherein the first
substrate and the second substrate are a silicon substrate or a
silicon on insulator (SOI) substrate.

12. The method as set forth in claim 8, wherein the step (E)
includes:

(E-1) forming a first passivation layer covering an upper

structure of the structural part for the accelerator sensor;

(E-2) forming the angular velocity mass body and a post
surrounding the angular velocity mass body by an etch-
ing process using the first passivation layer; and

(E-3) removing the first passivation layer.

13. The method as set forth in claim 8, wherein the step (F)
includes:

(F-1) forming a second passivation layer covering an upper
structure of the structural part for the angular velocity
sensor;

(F-2) forming the accelerator mass body, a post surround-
ing the accelerator mass body, and a common post dis-
posed at a center between the angular velocity mass
body and the accelerator mass body by the etching pro-
cess using the second passivation layer; and

(F-3) removing the second passivation layer.

14. The method as set forth in claim 9, wherein a wire
penetrates through one portion of the cap to electrically con-
nect between the electrode connected with the piezoresistor
and the ASIC chip.

15. The method as set forth in claim 9, wherein the elec-
trode connected with the piezoelectric material is electrically
connected with the ASIC chip by flip bonding.
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