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SEMCONDUCTOR CHIP PACKAGE AND 
METHOD MANUFACTURING METHOD 

THEREOF 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a semiconductor 
chip package and a manufacturing method thereof, and to a 
semiconductor chip having a configuration Suitable for 
application to such a semiconductor chip package. 
0002 There has been developed a technique for manu 
facturing an approximately few hundred-lum microstructure 
using a micromachining technique that applies a semicon 
ductor micro-fabrication technique. Applications to, for 
example, various sensors, an optical Switch in an optical 
communication field, high-frequency (RF) parts, etc. have 
started. 

0003. Since such a microstructure can be fabricated by a 
conventional semiconductor manufacturing process, it can 
be integrated into a single chip. 
0004. A chip including a microstructure, in which a 
system having a specific function has been constructed, is 
referred to as “Micro-Electrical-Mechanical-Systems: 
MEMS or “Micro-System-Technology: MIST (hereinafter 
called simply “MEMS chip'). A so-called acceleration sen 
sor chip is known as such a MEMS chip (refer to, for 
example, a patent document 1 (Japanese Patent Application 
Laid-Open No. He 11(1999)-135804). 
0005 According to the configuration of a piezo type 
acceleration sensor chip disclosed in the present document, 
a casement-like frame is provided. The frame includes a 
central portion and a beam section. The beam section 
extends between at least part of an inner peripheral side 
surface of the frame and the central portion. A weight 
portion is Swingably Supported by the central portion. A 
support member supports the lower surface side of the frame 
and Surrounds the outer peripheral edge of the weight 
portion through a cut portion. 
0006 Since the weight portion is of a constituent portion 
which makes a movement in response to an external force 
(stress), it is also called “a movable section'. The movable 
section and the beam section are fabricated and mounted as 
an integral microstructure. The beam section is formed in a 
thin-walled fashion and with a narrow width. 

0007. The sensor chip having such a configuration is 
generally referred to as a packaged device. 
0008. A configuration example of a conventional accel 
eration sensor chip package will be explained below with 
reference to FIG. 7. 

0009 FIG. 7(A) is a schematic plan view for describing 
constituent elements, as viewed from the upper or top 
Surface side of the conventional acceleration sensor chip 
package. Incidentally, in order to show an internal configu 
ration thereof, the illustration of the upper surface side of a 
protective cover (to be described later) also called “LID in 
general is omitted, and the present figure is shown as a 
transparent diagram. FIG. 7(B) is a typical view showing a 
cut area cut along alternate long and short dashed lines 
indicated by A-A of FIG. 7(A). 
0010. The acceleration sensor chip package 100 is pro 
vided with an acceleration sensor chip 110. The acceleration 
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sensor chip 110 has electrode pads 112. The electrode pads 
112 are pads for outputting signals sent from the acceleration 
sensor chip 110 or inputting signals to the acceleration 
sensor chip 110. A mechanically operated movable structure 
114 is fabricated and built in the acceleration sensor chip 
110. 

0011 Further, the acceleration sensor chip 110 has a 
sealing or encapsulating Substrate 116 which seals the mov 
able structure 114 and controls its operation. The sealing 
substrate 116 is bonded to a substrate 120 by an adhesive 
122. 

0012. The edges of a release or open hole of the protec 
tive cover 130 are adhered to the substrate 120. The pro 
tective cover 130 defines a closed space 140 for sealing the 
acceleration sensor chip 110. 

0013 External terminals 150 are provided at their corre 
sponding edges of the substrate 120. The external terminals 
150 are led out from the interior of the closed space 140 
defined in cooperation with the protective cover 130 to the 
outside thereof. The electrode pads 112 of the sensor chip 
110 and the external terminals 150 are respectively electri 
cally connected to one another by bonding wires 160 within 
the closed space 140. 

0014. According to the conventional acceleration sensor 
chip package referred to above, the acceleration sensor chip 
and the external terminals are electrically connected to one 
another by the bonding wires 160. The protective cover is 
used to seal the acceleration sensor chip while the bonding 
wires 160 are being held in the package. Thus, it is not 
possible to carry out a transfer mold and sealing by potting 
using a liquid resin, and it is difficult to make the thickness 
of the package thinner, thereby leading to an increase in 
occupied Volume of the package. 

0015 With multifunctioning of electronic equipment 
Such as a cellular phone, there has recently been a desire for 
the development of a technique for achieving a further 
reduction in the size of a semiconductor chip package 
including an MEMS chip in particular. 

SUMMARY OF THE INVENTION 

0016. The present invention has been made in view of the 
foregoing problems. It is an object of the present invention 
to provide a semiconductor chip package which solves the 
aforementioned problems and mainly includes the following 
configuration. 

0017. That is, the semiconductor chip package includes a 
first semiconductor chip corresponding to an MEMS chip. 
The first semiconductor chip has a frame section having an 
upper Surface and a lower Surface opposite to the upper 
Surface, a movable structure including a movable section 
provided within the frame section, and a plurality of first 
bumps arranged on the upper Surface side of the frame 
section along the edges of the upper Surface. 

0018. Also the semiconductor chip package of the present 
invention includes a second semiconductor chip. The second 
semiconductor chip has a first Surface and a second Surface 
opposite to the first Surface, and includes a plurality of 
second bumps arranged on the first Surface side along the 
edges of the first surface. 
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0019. These first and second semiconductor chips are 
mounted on a substrate in parallel with each other. 
0020. The substrate has a first main surface and a second 
main Surface opposite to the first main Surface. The Substrate 
has a plurality of electrode pads provided on the first main 
surface side. Further, the substrate has external terminals 
provided on the second main Surface side. 
0021. The first bumps of the first semiconductor chip or 
the second bumps of the second semiconductor chip are 
respectively directly connected to the electrode pads in 
opposing relationship to the electrode pads. 
0022. The semiconductor chip package is provided with 
a closed ring-shaped first sealing section. The first sealing 
section seals a space defined between the frame section and 
the Substrate so as to Surround arrangements of the plurality 
of first bumps. 
0023 The semiconductor chip package is provided with 
a second sealing section. The second sealing section covers 
the first semiconductor chip, the second semiconductor chip, 
the first sealing section and the first main Surface to seal 
them. 

0024. A method for manufacturing the semiconductor 
chip package, according to the present invention mainly 
includes the following process steps. 
0.025 A first semiconductor chip corresponding to an 
MEMS chip, including a frame section having an upper 
Surface and a lower Surface opposite to the upper Surface, a 
movable structure including a movable section provided 
within the frame section, and a plurality of first bumps 
arranged on the upper Surface side of the frame section along 
the edges of the upper Surface is prepared. 
0026. A second semiconductor chip having a first surface 
and a second Surface opposite to the first Surface and having 
a plurality of second bumps arranged on the first Surface side 
along the edges of the first Surface is prepared. 
0027. A substrate is prepared which has a first main 
Surface and a second main Surface opposite to the first main 
Surface and includes a plurality of electrode pads provided 
on the first mains surface side and respectively connected 
with the first or second bumps, and external terminals 
respectively connected to the electrode pads and provided on 
the second main Surface side. 

0028. The electrode pads of the substrate and the first or 
second bumps are directly connected in opposing relation 
ship, and the first and second semiconductor chips are 
mounted over the substrate in parallel with each other on the 
first main surface side. 

0029. A closed ring-shaped first sealing section, which 
Surrounds the arrangements of the plurality of first bumps, is 
formed to seal a space defined between the frame section of 
the first semiconductor chip and the substrate. 
0030) A second sealing section, which covers the first 
semiconductor chip, the second semiconductor chip, the first 
sealing section and the first main Surface, is formed to seal 
them. 

0031. According to the configuration of the semiconduc 
tor chip package of the present invention, a plurality of 
semiconductor chips are placed in parallel on a Substrate and 
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brought into packaged form. It is therefore possible to make 
the thickness of the package thinner. The substrate and the 
semiconductor chips are so-called flip-chip connected. Thus, 
remarkable miniaturization of the semiconductor chip pack 
age is realized. 
0032. Further, according to the semiconductor chip pack 
age manufacturing method of the present invention, the 
semiconductor chip package having the above configuration 
can be manufactured with extremely efficiency. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0033 While the specification concludes with claims par 
ticularly pointing out and distinctly claiming the Subject 
matter which is regarded as the invention, it is believed that 
the invention, the objects and features of the invention and 
further objects, features and advantages thereof will be 
better understood from the following description taken in 
connection with the accompanying drawings in which: 
0034 FIG. 1(A) is a schematic plan view for describing 
constituent elements, as viewed from the side above a 
semiconductor chip package showing a first embodiment of 
the present invention, and FIG. 1 (B) is a typical view 
showing a cut area cut along alternate long and short dashed 
lines indicated by A-A of FIG. 1(A): 
0035 FIG. 2 is a schematic explanatory view for describ 
ing constituent elements of an MEMS chip suitable for 
application to an acceleration sensor chip package of the 
present invention; 
0.036 FIGS. 3(A) and 3(B) are typical views respectively 
showing cut areas cut along alternate long and short dashed 
lines indicated by A-A and B-B' of FIG. 2; 
0037 FIG. 4 is a schematic explanatory view for describ 
ing constituent elements of an MEMS chip suitable for 
application to an acceleration sensor chip package of the 
present invention; 
0038 FIGS. 5(A) and 5(B) are typical views respectively 
illustrating cut areas cut along alternate long and short 
dashed lines indicated by A-A and B-B' of FIG. 4; 
0039 FIG. 6(A) is a schematic plan view for describing 
constituent elements, as viewed from the side above an 
acceleration sensor chip package showing a second embodi 
ment of the present invention, and FIG. 6(B) is a typical 
view showing a cut area cut along alternate long and short 
dashed lines indicated by A-A of FIG. 6(A); and 
0040 FIG. 7 is an explanatory view of a related art. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0041) Preferred embodiments of the present invention 
will hereinafter be described with reference to the accom 
panying drawings. Incidentally, the shape, size and layout or 
physical relationships of each constituent element or com 
ponent in the figures are merely approximate illustrations to 
enable an understanding of the present invention. Accord 
ingly, the present invention is not limited to only examples 
illustrated in the figures in particular. 
0042 Although particular materials, conditions and 
numerical conditions or the like might be used in the 
following description, these are nothing more than preferred 
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examples. Accordingly, the present invention is by no means 
limited to these preferred examples. 
0043. Further, becognizant of the fact that in the respec 
tive figures used in the following description, similar con 
stituent elements or components are given the same refer 
ence numerals and dual explanations of the same elements 
might be omitted. 

First Preferred Embodiment 

(Configuration of Semiconductor Chip Package) 
0044) A configuration example of a first embodiment of 
the present invention will first be explained with reference to 
FIGS. 1 through 3. As an example of a semiconductor chip 
package, an acceleration sensor chip package including a 
so-called piezo type acceleration sensor chip provided with 
a piezo resistive element will now be explained by way of 
example. 

0045. The acceleration sensor chip described here is of a 
semiconductor chip capable of measuring predetermined 
acceleration. The acceleration sensor chip package means a 
semiconductor chip package corresponding to a packaged 
device including Such an acceleration sensor chip. 
0046 FIG. 1(A) is a schematic plan view for describing 
components or constituent elements, as viewed from the side 
above the acceleration sensor chip package of the first 
embodiment. FIG. 1 (B) is a typical view showing a cut area 
cut along alternate long and short dashed lines indicated by 
A-A of FIG. 1(A). 
0047 As shown in FIGS. 1(A) and 1.(B), the semicon 
ductor chip package 10 includes a first semiconductor chip 
20. As the first semiconductor chip 20 applied to the 
semiconductor chip package 10 of the present invention, 
various MEMS chips each provided with the above movable 
structure can be applied. 
0.048. The first semiconductor chip 20 has an upper 
surface 20a and a lower surface 20b opposite to the upper 
surface 20a. 

0049. The first semiconductor chip 20 has a plurality of 
first bumps 22. These plural first bumps 22 are arranged 
along the edges of the upper surface 20a. The details of a 
construction peculiar to the acceleration sensor chip, of the 
movable structure or the like will be described later. Inci 
dentally, a glass plate 24 is provided on the lower Surface 
20b to protect the movable structure in the present example. 
0050 Also the semiconductor chip package 10 includes a 
second semiconductor chip 30. The second semiconductor 
chip 30 has a first surface 30a and a second surface 30b 
opposite to the first surface 30a. The second semiconductor 
chip 30 includes a plurality of second bumps 32 arranged on 
the first surface 30a side along the edges of the first surface 
30a in the present example. The second bumps 32 may be 
provided in matrix form. 
0051. In the present example, the second semiconductor 
chip 30 is of a control chip for controlling the operation of 
the first semiconductor chip 20. The control chip mentioned 
here corresponds to a semiconductor chip capable of con 
trolling the operation of the MEMS chip and swapping 
signals with the MEMS chip to thereby execute an appro 
priate and Suitable process. As the control chip, chips each 
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of which fulfills one or two desired functions selected from 
so-called amplifier, angle correcting, AD converting, DA 
converting and memory functions, etc., can be suitably 
selected and applied. In the example illustrated in the figure, 
one semiconductor chip is mounted on a Substrate in addi 
tion to the MEMS chip. However, the present invention is 
not limited to it but two or more semiconductor chips may 
be configured so as to be mounted on the Substrate in 
addition to the MEMS chip. 
0052 The semiconductor chip package 10 includes a 
Substrate 40. As the Substrate 40, ceramic having a wiring 
structure including through holes, via holes, buried contacts 
and multilayered or single-layered wiring connected thereto, 
and an insulating film, a heat-resisting glass epoxy resin 
wiring board, a wiring board with a heat-resistant polymeric 
material like a BT resin as a base material 40X can be used. 

0053. The substrate 40 has a first main surface 4.0a and a 
second main Surface 40b opposite to the first main Surface 
40a. Also the substrate 40 has a plurality of electrode pads 
42 exposed from the first main surface 40a. The layout 
positions and number of these plural electrode pads 42 may 
be set in consideration of the numbers and layout positions 
of the first and second bumps 22 and 32 of the first and 
second semiconductor chips 20 and 30, which are respec 
tively connected to the electrode pads 42. 

0054 Further, the substrate 40 has a plurality of external 
terminals 44. The external terminals 44 are provided so as to 
be exposed from the second main surface 40b. The external 
terminals 44 function as electrodes for electrically connect 
ing the semiconductor chip package 10 to a mounting board 
or the like. 

0055. In the present example, the substrate 40 has a 
single-layered wiring structure. The substrate 40 has a first 
wiring layer 41 including a plurality of wiring sections, 
which is provided on a surface 40Xa of the base material 
40X placed on the first main surface 4.0a side. A first 
insulating film 43 is provided on the first wiring layer 41 so 
as to cover the first wiring layer 41. The first insulating film 
43 in which a surface 43a thereof functions as the first main 
surface 4.0a of the substrate 40, is provided with openings, 
which expose parts of the wiring sections of the first wiring 
layer 41. The exposed sections are configured as the elec 
trode pads 42. The electrode pads 42 include first semicon 
ductor chip connecting pads 42a and second semiconductor 
chip connecting pads 42b respectively in the present 
example. The first semiconductor chip connecting pad 42a is 
of an electrode pad connected to the first bump 22 of the first 
semiconductor chip 20. The second semiconductor chip 
connecting pad 42b is of an electrode pad connected to the 
second bump 32 of the second semiconductor chip 30. 
0056 Similarly, the substrate 40 has a second wiring 
layer 45 including a plurality of wiring sections provided on 
a back surface 40Xb of the base material 40X placed on the 
second main Surface 40b side. A second insulating film 46 is 
provided on the second wiring layer 45 so as to cover the 
second wiring layer 45. A surface 46b of the second insu 
lating film 46 corresponds to the second main surface 40b of 
the substrate 40. 

0057 The second insulating film 46 is provided with 
openings, which expose parts of the wiring sections of the 
second wiring layer 45. The exposed sections are configured 
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as the external terminals 44. Although the external terminals 
44 are illustrated as planar pads in the present example, they 
can also connect solder bumps or the like. 

0.058. The first and second semiconductor chips 20 and 
30 are mounted over the substrate 40. The first and second 
semiconductor chips 20 and 30 are mounted thereon in 
parallel with each other. At this time, the first bumps 22 of 
the first semiconductor chip 20 and the second bumps 32 of 
the second semiconductor chip 30 are respectively con 
nected directly to the electrode pads 42, so-called flip-chip 
connected thereto in opposing relationship to the electrode 
pads 42. That is, the first and second semiconductor chips 20 
and 30 are mounted in Such a manner that the upper Surface 
20a and the first surface 30a are perfectly exposed as viewed 
from the mounting-face sides of the first and second semi 
conductor chips 20 and 30. 
0059. The semiconductor chip package 10 is equipped 
with a first sealing section 50. The first sealing section 50 has 
a closed ring shape. The first sealing section 50 buries a 
space between the first semiconductor chip 20 and the 
Substrate 40 and seals and defines a gap having an extent of 
such a degree as not to interfere with the operation of the 
movable structure (to be described later in detail) provided 
in the first semiconductor chip 20 corresponding to the 
MEMS chip (acceleration sensor chip). That is, the first 
sealing section 50 is brought into contact with the side 
surfaces of the first semiconductor chip 20 and the first main 
surface 4.0a of the substrate 40 and provided so as to 
Surround arrangements of the plurality of first bumps 22. 

0060. The first sealing section 50 may preferably be used 
with a non-conductive adhesive known to date. As the first 
sealing section 50, an adhesive having a viscosity ranging 
from approximately 7 Pa's to 900 Pa's may preferably be 
used so as not to interfere with the operation of the movable 
structure upon its formation. 
0061 The semiconductor chip package 10 is provided 
with a second sealing section 60. The second sealing section 
60 seals the first semiconductor chip 20, the second semi 
conductor chip 30, the first sealing section 50 and the first 
main surface 4.0a of the substrate so as to cover them from 
thereabove. At this time, the second sealing section 60 seals 
the constituent elements provided on the first main surface 
40a side of the substrate 40 and constitutions or constituents 
mounted on the first main surface 4.0a side in a state in which 
a gap area corresponding to the space between the first 
semiconductor chip 20 and the substrate 40, which is defined 
by the above first sealing section 50 that seals the movable 
structure of the first semiconductor chip 30 operably, is 
being maintained. An arbitrary and Suitable liquid resin or 
the like known to date can be applied as a material for 
forming the second sealing section 60. 

0062 Since a plurality of semiconductor chips are pack 
aged on the Substrate with being arranged in parallel in the 
case of such a semiconductor chip package, its thickness can 
be made thinner. The substrate and the semiconductor chips 
are in so-called flip-chip connection. Thus, remarkable min 
iaturization of the semiconductor chip package is realized. 
(Configuration Example 1 of First Semiconductor Chip) 

0063 A configuration example (1) of the first semicon 
ductor chip Suitable for application to the semiconductor 
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chip package of the present invention will now be explained 
with reference to FIGS. 2 and 3. 

0064 FIG. 2 is a schematic plan view for describing 
constituent elements, as viewed from the side above an 
acceleration sensor chip Suitable for application to the 
acceleration sensor chip package of the present invention. 
0065 FIG. 3(A) is a typical view showing a cut area cut 
along alternate long and short dashed lines indicated by A-A 
of FIG. 2, and FIG. 3(B) is a typical view showing a cut area 
cut along alternate long and short dashed lines indicated by 
B-B' of FIG. 2, respectively. 

0.066 As shown in FIG. 2 and FIGS. 3(A) and 3(B), the 
acceleration sensor chip 20 according to the present example 
is a so-called triaxial acceleration sensor chip. The accel 
eration sensor chip 20 includes a frame section 21. The 
frame section 21 has a frame-section upper Surface 21a and 
a frame-section lower surface 21b opposite to the frame 
section upper Surface 21a. In the present example, the frame 
section 21 is of a square frame-shaped outer frame that 
defines the outer shape (contour) of the acceleration sensor 
chip 20. 
0067. The acceleration sensor chip 20 is provided with an 
opening 23. In the present example, the opening 23 is 
Surrounded by the square frame-shaped frame section 21 and 
provided as a through hole that extends from the frame 
section upper surface 21a of the frame section 21 to the 
frame-section lower surface 21b thereof. 

0068 The acceleration sensor chip 20 is provided with a 
movable structure 25. The movable structure 25 has a beam 
section 26a and a movable section 26b. The movable section 
26b is movably provided with being connected integrally 
with the beam section 26a. 

0069. The beam section 26a extends from the frame 
section 21 so as to protrude within the opening 32. The beam 
section 26a is thin-walled and made narrow in width. The 
beam section 26a is a flexible portion that flexes upon 
motion of the movable section 26b. 

0070 The movable section 26b referred to above is 
provided on the leading end side of the beam section 26a. 
which protrudes into the opening 23. The movable section 
26b is suspended within the opening 23 by the beam section 
26a and accommodated within the opening 23. 
0071. The height of an upper surface 26ba of the movable 
section 26b is substantially identical to that of each of the 
frame section 21 and the beam section 26a. The thickness A 
of the movable section 26b is made thinner than the thick 
ness B of the frame section 21. That is, the movable section 
26b is supported in midair within the opening 23 by the 
beam section 26a. 

0072 The movable structure 25 is fabricated and 
mounted into a silicon wafer, for example. The frame section 
21 and the beam section 26a are integrally formed in a 
connected fashion. Owing to the connected portions, the 
frame section 21 Supports the beam section 26a, and the 
beam section 26a supports the movable section 26b. 
0073. The movable section 26b needs to be configured in 
Such a manner that it can be moved (displaced) in directions 
indicated by arrows a and b shown in FIGS. 3(A) and 3(B) 
for the measurement of acceleration. Thus, in order to 
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prevent the movable section 26b and the frame section 21 
from directly contacting with each other and prevent the 
motion of the movable section 26b from being restrained by 
the beam section 26a, spaces 23a separate between the 
movable section 26b and the frame section 21 and between 
the side edges of the beam section 26a excluding the 
connected portions between the frame section 21 and the 
movable section 26b, and the movable section 26b, respec 
tively (refer to FIG. 3(B)). 

0074. In the present example, the movable structure 25 
has been described as such a configuration as to include the 
beam section 26a comprised of four portions, and the 
movable section 26b supported from four directions by the 
four portions of the beam section 26a. However, the con 
figuration of the semiconductor chip package of the present 
invention is not limited to the above-described configuration 
example. Its configuration can be applied to configurations 
of all movable structures each provided in the MEMS chip 
including the acceleration sensor known to date. For 
instance, a so-called configuration of cantilever type or the 
like which supports the movable section 26b from one 
direction alone, can be applied. 

0075. In the configuration example shown in FIG. 2 and 
FIGS. 3(A) and 3(B), the beam section 26a comprised of the 
four portions that protrude into the opening 23 at right angles 
from the centers of the respective sides on the frame-section 
upper Surface 21a side, of the square frame-shaped frame 
section 21, is provided. 

0.076 The movable section 26b is supported on the 
leading end sides of the protruded four portions of the beam 
section 26a. The movable section 26b is shaped in a cubic 
form in the present example. That is, the flat shape of the 
movable section 26b is square and the beam section 26a has 
the four portions respectively connected to the movable 
section 26b at their corresponding central portions of the 
four sides of the square corresponding to the upper Surface 
of the cubic. 

0077. In the illustrated example, the shape of the movable 
section 26b was made cubic. However, the shape thereof is 
not limited to it but can take an arbitrary and suitable desired 
shape corresponding to expected acceleration, measurement 
conditions and the like. 

0078. The beam section 26a is provided with detecting 
elements 27. 

0079. The detecting elements 27 may be provided in 
Suitable positions with a suitable number corresponding to 
design, which enables the measurement of acceleration 
aimed at its measurement. These detecting elements 27 are 
elements that detect the amount of displacement of the 
movable structure 25. 

0080. The detecting elements 27 are not limited to piezo 
resistive elements illustrated in the figure. An arbitrary and 
Suitable detecting element can be selected and Suitably 
applied which is applied to an acceleration sensor of an 
arbitrary type such as an electrostatic capacitance type. 

0081 Further, wirings (not shown) for outputting signals 
to the outside or inputting the signals to the piezo resistive 
elements are respectively connected to the piezo resistive 
elements. For instance, a wiring structure known to date can 
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be applied to each wiring. A general material Such as 
aluminum (Al) or the like can be applied as a wiring 
material. 

0082) A plurality of frame-section electrode pads 28 are 
provided in the frame-section upper surface 21a of the frame 
section 21. The frame-section electrode pads 28 are provided 
So as to be exposed from the frame-section upper Surface 
21a of the frame section 21. 

0083. In general, a so-called insulating film such as a 
passivation film is provided on the Surface of a semicon 
ductor chip. That is, the frame-section electrode pads 28 are 
provided with being exposed from Such an insulating film. 

0084. The frame-section electrode pads 28 are electri 
cally connected to their corresponding detecting elements 27 
of the beam section 26a via the above unillustrated wirings. 
0085. The first bumps 22 already described above are 
respectively connected to the frame-section electrode pads 
28 at above. 

0086 Thus, the first bumps 22 are respectively electri 
cally connected to the frame-section electrode pads 28 and 
connected to the detecting elements 27 via the unillustrated 
wirings connected to the frame-section electrode pads 28. 
0087 Arbitrary and suitable ones may be used as the first 
bumps 22. For example, lead-free solder balls, so-called core 
balls or the like can be applied to the first bumps 22. 
0088. In the present example, the first bumps 22 are 
provided five every sides, sixteen in total along the edges of 
the sides of the rectangular frame-section upper Surface 21a. 
0089 Preferably, the first bumps 22 of the first semicon 
ductor chip 20 may further include one or two or more 
dummy bumps 22a. The dummy bumps 22 described here 
are bumps which do not electrically function without being 
directly connected to the pads, that is, which are not made 
conductive to the first semiconductor chip 20. 
0090. With the provision of such dummy bumps 22a, 
wobbling of the semiconductor chip can be further reduced 
upon mounting of the semiconductor chip onto the Substrate. 
It is therefore possible to mount the first semiconductor chip 
20 on the substrate 40 stabler. Further, the dummy bumps 
22a make it possible to further improve the strength of 
bonding of the first semiconductor chip 20 to the substrate 
40. Thus, the reliability of the package can be more 
improved. 

0091. Of the first bumps 22, the corresponding dummy 
bumps 22a are respectively provided at the four apex angles 
of the rectangular frame-section upper Surface 21a in the 
illustrated example. 
0092 Conditions such as layout or physical positions of 
the dummy bumps 22a, the number thereof, etc. are not 
limited to the illustrated example but can be set to ones 
arbitrary and suitable within a range in which the above 
descried advantageous effects are obtained. 
(Configuration Example 2 of First Semiconductor Chip) 
0093. A configuration example (2) of a first semiconduc 
tor chip Suitable for application to the semiconductor chip 
package of the present invention will next be described with 
reference to FIG. 4 and FIGS. 5(A) and 5(B). 
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0094 FIG. 4 is a schematic plan view for describing 
constituent elements, as viewed from the side above an 
acceleration sensor chip Suitable for application to the 
acceleration sensor chip package of the present invention. 
0.095 FIG. 5(A) is a typical view showing a cut area cut 
along alternate long and dashed lines indicated by A-A of 
FIG. 4. FIG. 5(B) is a typical view showing a cut area cut 
along alternate long and short dashed lines indicated by B-B' 
of FIG. 4. 

0096. As shown in FIG. 4 and FIGS. 5(A) and 5(B), the 
acceleration sensor chip 20 according to the present example 
is characterized in that it further has a closed ring-shaped 
adhesive 29 in addition to the constitution of the already 
described configuration example (1). Since configurations 
other than the configuration of the closed ring-shaped adhe 
sive 29 are identical to the configuration example (1) of the 
first semiconductor chip, they are given the same reference 
numerals and their detailed description will therefore be 
omitted. 

0097. The closed ring-shaped adhesive 29 is provided so 
as to expose parts of first bumps 22, i.e., top faces 22b of the 
first bumps 22 in the present example and cover the side 
faces of the bumps 22. The closed ring-shaped adhesive 29 
is provided in contiguous form along the edges of a frame 
section upper Surface 21a of a frame section 21. 
0098. For example, an NCF (Non-Conductive Film) or an 
ACF (anisotropic conductive film), which is of a film 
shaped adhesive known to date, can be used as the closed 
ring-shaped adhesive 29. 
(Method for Manufacturing Semiconductor Chip Package) 
0099. A method for manufacturing the semiconductor 
chip package 10 referred to above will next be described 
with reference to FIGS. 1 through 5. 
0100 Incidentally, the detailed description of the already 
described constituent elements of the semiconductor chip 
package 10 will not be omitted in principle. 
0101. A first semiconductor chip 20 corresponding to the 
MEMS chip will first be prepared. As a process for manu 
facturing the first semiconductor chip 20 corresponding to 
the MEMS chip, the arbitrary and suitable manufacturing 
process known to date can be applied except for the process 
of forming dummy bumps 22a and a close ring-shaped 
adhesive 29 (refer to FIG. 4 and FIGS. 5(A) and 5(B)) to be 
described later. That is, since the manufacturing process of 
the MEMS chip per se does not correspond to the subject 
matter of the present invention, its detail description is 
omitted except for the description of the dummy bumps 22a 
and closed ring-shaped adhesive 29 each corresponding to 
the configuration peculiar to the present invention. 

0102) When the first semiconductor chip 20 is provided 
with the already described dummy bumps 22a, the dummy 
bumps 22a can be formed by a similar process simulta 
neously with the formation of first bumps 22 other than the 
dummy bumps 22a. At this time, the dummy bumps 22a 
may preferably be formed in accordance with arbitrary and 
Suitable bump forming processes such as the plating method, 
deposition method, transfer method, etc. known to date. 
0103) When the first semiconductor chip 20 is being 
provided with the closed ring-shaped adhesive 29 described 
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with reference to FIGS. 4 and 5, the present adhesive 29, i.e., 
for example, the already-described NCF or ACF may be 
bonded or adhered onto its corresponding frame-section 
upper Surface 21a in advance. The bonding of the adhesive 
29 thereto is performed by the process of preheating the 
adhesive 29, arranging a plurality of the first bumps 22 in 
contiguous form and then covering their top faces 22b while 
being exposed. 

0.104) A second semiconductor chip 30 having the 
already-mentioned configuration and a Substrate 40 are next 
prepared. 

0105 Next, the first and second semiconductor chips 20 
and 30 are mounted over a first main surface 4.0a of the 
substrate 40. At this time, electrode pads 42 of the substrate 
40 and first and second bumps 22 and 32 are respectively 
connected to one another. That is, the first and second 
semiconductor chips 20 and 30 are respectively mounted on 
the first main surface 4.0a side in parallel with each other. 
Described specifically, the first and second semiconductor 
chips 20 and 30 may be mounted over the substrate 40 in 
accordance with arbitrary and Suitable processes such as a 
reflow process known to date, etc. When the first semicon 
ductor chip 20 has the closed ring-shaped adhesive 29, the 
process of mounting the first semiconductor chip 20 onto the 
substrate 40 may be performed by a thermocompression 
bonding process. At this time, a state in which the first 
semiconductor chip 20 is being mounted on the substrate 40, 
i.e., the closed ring-shaped adhesive 29 that adheres the first 
semiconductor chip 20 and the substrate 40 to each other, is 
also referred to as an adhesive sealing section 29. In this 
case, the closed ring-shaped adhesive 29, i.e., the adhesive 
sealing section 29 defines a closed space between the frame 
section 21 and the first main surface 4.0a of the substrate 40. 
That is, a movable structure of the first semiconductor chip 
20 is encapsulated in the closed space in a ready or operable 
condition. 

0106 Assuming that such a process is taken, the mount 
ing of the first semiconductor chip 20 onto the substrate 40 
and the encapsulation of the movable structure included in 
the first semiconductor chip 20 corresponding to the MEMS 
chip can be carried out simultaneously. 
0.107 A closed ring-shaped first sealing section 50 (refer 
to FIGS. 1(A) and 1(B)), which seals a space or gap defined 
between the frame section 21 of the first semiconductor chip 
20 and the first main surface 4.0a of the substrate 40 as a 
closed space, is formed. The first sealing section 50 seals 
arrangements of a plurality of the first bumps 22 of the first 
semiconductor chip 20 so as to cover or Surround the 
arrangements thereof in contiguous form from the side faces 
of the frame section 21 to the first main surface 40a. The 
process of forming the first sealing section 50 is as follows: 
The first sealing section 50 may be formed by supplying a 
resin material in accordance with, for example, a so-called 
dispense method using a dispenser having Such a configu 
ration as known to date. Incidentally, the present process is 
unnecessary where the first semiconductor chip 20 has the 
closed ring-shaped adhesive 29. 
0.108 Next, a structure placed on the first main surface 
4.0a of the substrate 40 is sealed with a second sealing 
section 60. The second sealing section 60 is formed so as to 
cover the first semiconductor chip 20, second semiconductor 
chip 30, first sealing section 50 and first main surface 40a 
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and thereby seals them. At this time, a movable section of 
the first semiconductor chip 20 is maintained in a state of 
being encapsulated in the closed space defined by the first 
sealing section 50 as mentioned above. 
0109 When the adhesive sealing section 29 is being 
formed, the second sealing section 60 is formed so as to 
enable the movable section of the first semiconductor chip 
20 to operate and so as to cover the first semiconductor chip 
20, second semiconductor chip 30, adhesive sealing section 
29 and first main surface 4.0a to seal them. Thus, the 
movable section is maintained in a state in which it is 
encapsulated in the closed space defined by the adhesive 
sealing section 29 in the gap between the first main Surface 
4.0a of the substrate 40 and the first semiconductor chip 20. 
0110. The second sealing section 60 may be formed using 
an encapsulating resin material Such as an epoxy mold resin, 
a liquid sealing material. This encapsulating process may be 
performed by, for example, a dispenser-based injection 
method, a transfer mold method or a printing method known 
to date. 

0111 Such a manufacturing process makes it possible to 
manufacture the semiconductor chip package having the 
above configuration with extremely efficiency. 

Second Preferred Embodiment 

(Configuration of Semiconductor Chip Package) 
0112 A configuration example of a second embodiment 
of the present invention will be explained with reference to 
FIGS. 6(A) and 6(B). 
0113 FIG. 6(A) is a schematic plan view for describing 
constituent elements, as viewed from the side above an 
acceleration sensor chip package showing the second 
embodiment. FIG. 6(B) is a typical view showing a cut area 
cut along alternate long and short dashed lines indicated by 
A-A of FIG. 6(A). 
0114. The semiconductor chip package 10 according to 
the present embodiment is characterized in that a so-called 
ceramic header is applied as a Substrate with semiconductor 
chips mounted thereon. The constituent elements other than 
the ceramic header are identical to those employed in the 
first embodiment already mentioned. Thus, the constitutions 
or constituent elements similar to the first embodiment 
inclusive of the constituent elements of the ceramic header 
are given the same reference numerals and their detailed 
description will therefore be omitted. 
0115 The ceramic header described here is a ceramic 
Substrate having a concave portion with the semiconductor 
chips stored and mounted therein, i.e., a case-like ceramic 
substrate. 

0116. As shown in FIG. 6(B), the ceramic header 40 has 
a configuration wherein a side wall section 49 defining a 
concave portion 49a is added to the configuration of the 
substrate (40) described with reference to FIG.1. That is, the 
side wall section 49 is provided in edge areas 40aa of a first 
main Surface 40a. 

0117 The edge areas 40aa described here are areas 
placed outside the edges of first and second semiconductor 
chips 20 and 30 mounted over the first main surface 40a, i.e., 
interposed between the respective edges of the first and 

Jan. 17, 2008 

second semiconductor chips 20 and 30 and the side wall 
section 49. An area corresponding to an inner bottom face of 
a case or container with the first and second semiconductor 
chips 20 and 30 placed inside the edge areas 40aa being 
mounted therein is also referred to as an inner area 40ab. 

0118. The side wall section 49 is provided in the edge 
areas 40aa upright in the direction orthogonal to the first 
main surface 40a. As shown in FIG. 6(A), the side wall 
section 49 is provided in the form of such a closed ring shape 
as to Surround the inner area 40ab in contiguous form. 
0119). In a manner similar to the configuration of the 
substrate 40 employed in the first embodiment, a first wiring 
layer 41, electrode pads 42, a first insulating film 43, 
external terminals 44, a second wiring layer 45, a second 
insulating film 46, through holes 47 and buried contacts 48. 
etc. are provided in the inner area 40ab. 
0.120. The configuration of the semiconductor chip pack 
age 10 according to the present embodiment will be 
explained specifically below. In the present example, such a 
configuration that the first semiconductor chip 20 having the 
already-mentioned closed ring-shaped adhesive 29 is 
mounted onto the ceramic header 40 will be explained. 
However, the configuration of the semiconductor chip pack 
age 10 according to the present embodiment is not limited to 
the present example. In a manner similar to the first embodi 
ment, such a configuration that the first sealing section 50 
(refer to FIG. 1) is provided may be taken. 
0121 The semiconductor chip package 10 contains the 

first semiconductor chip 20. The first semiconductor chip 20 
has the configuration described using FIGS. 4 and 5. That is, 
the first semiconductor chip 20 has a plurality of first bumps 
22. The plurality of first bumps 22 are arranged along the 
edges of an upper Surface 20a of the first semiconductor chip 
20. A glass plate 24 is provided on a lower surface 20b of the 
first semiconductor chip 20 to protect a movable structure 
thereof. 

0.122 Also the semiconductor chip package 10 includes 
the second semiconductor chip 30. The second semiconduc 
tor chip 30 has a first surface 30a and a second surface 30b 
opposite to the first surface 30a. The second semiconductor 
chip 30 has a plurality of second bumps 32 arranged on the 
first surface 30a side along the edges of the first surface 30a. 
0123 The semiconductor chip package 10 includes the 
ceramic header 40. The characteristic configuration of the 
ceramic header 40 is as mentioned above. 

0.124. The ceramic header 40 has a first main surface 40a 
and a second main Surface 40b opposite to the first main 
surface 40a. The ceramic header 40 has a plurality of 
electrode pads 42 provided on the first main surface 40a 
side. Layout positions of these plural electrode pads 42 and 
the number thereof may be set in accordance with the first 
and second bumps 22 and 32 of the first and second 
semiconductor chips 20 and 30, which are connected to their 
corresponding electrode pads 42. 
0.125 Further, the ceramic header 40 has a plurality of 
external terminals 44. The external terminals 44 are pro 
vided on the second main surface 40b side. 

0.126 While the ceramic header 40 is illustrated in the 
figure as one having a single-layered wiring structure in the 
present example, it may of course have a so-called multi 
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layered wiring structure. The ceramic header 40 has a first 
wiring layer 41 including a plurality of wiring sections. A 
first insulating film 43 is provided on the first wiring layer 
41 so as to cover the first wiring layer 41. The first insulating 
film 43 is provided with openings, which expose parts of the 
wiring sections of the first wiring layer 41. The exposed 
sections or parts of the first wiring layer 41 are configured 
as the electrode pads 42. The electrode pads 42 include first 
semiconductor chip connecting pads 42a and second semi 
conductor chip connecting pads 42b respectively in the 
present example. 

0127. The ceramic header 40 has a second wiring layer 
45 including a plurality of wiring sections. A second insu 
lating film 46 is provided on the second wiring layer 45 so 
as to cover the second wiring layer 45. The second insulating 
film 46 is provided with openings, which expose parts of the 
wiring sections of the second wiring layer 45. The exposed 
sections of the second wiring layer 45 are configured as the 
external terminals 44. 

0128. The first and second semiconductor chips 20 and 
30 are mounted over the ceramic header 40. The first and 
second semiconductor chips 20 and 30 are respectively 
mounted on the first main surface 4.0a side in parallel with 
each other. That is, they are mounted on the ceramic header 
40 in Such a manner that their contours do not overlap each 
other when viewed from the upper surface side. The first and 
second semiconductor chips 20 and 30 are disposed and 
mounted within the inner area 40ab surrounded by the side 
wall section 49. That is, the first and second semiconductor 
chips 20 and 30 are mounted with being accommodated 
within the concave portion 49a so as to become lower than 
the height of the side wall section 49. 
0129. The first bumps 22 of the first semiconductor chip 
20 and the second bumps 32 of the second semiconductor 
chip 30 are respectively directly, so-called flip-chip con 
nected to the electrode pads 42 in opposing relationship to 
the electrode pads 42. 
0130. In the present example, the first semiconductor 
chip 20 has the closed ring-shaped adhesive 29. Thus, the 
closed ring-shaped adhesive 29, i.e., the adhesive sealing 
section 29 defines a closed space between the upper surface 
20a of the first semiconductor chip 20 and the first main 
surface 4.0a of the substrate 40. Accordingly, the movable 
structure of the first semiconductor chip 20 is encapsulated 
in the closed space in a ready or operable condition. 
0131 The semiconductor chip package 10 is provided 
with a second sealing section 60. The second sealing section 
60 seals the first semiconductor chip 20, the second semi 
conductor chip 30 and the first main surface 4.0a of the 
substrate 40 so as to cover them from above except for the 
space defined between the first semiconductor chip 20 and 
the substrate 40, i.e., a gap area defined by the adhesive 
sealing section 29. As the second sealing section 60, an 
arbitrary and suitable liquid resin or the like known to date 
can be applied. 
0132) According to such a package, the plurality of 
semiconductor chips are accommodated in the concave 
portion of the ceramic header and brought into a packaged 
form in parallel with one another. It is therefore possible to 
make its thickness thinner. The ceramic header and the 
semiconductor chips are so-called flip-chip connected to one 
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another. Thus, remarkable miniaturization of the semicon 
ductor chip package is realized. The so-called ceramic 
header is so high in rigidity. It is thus possible to more 
effectively protect the movable structure of the semiconduc 
tor chip brittle against shock, i.e., stress. 
0.133 Since a method for manufacturing the semiconduc 
tor chip package 10 according to the second embodiment 
remains unchanged as compared with the first embodiment 
except that the Substrate is configured as the ceramic header, 
its detained description will be omitted. 
0.134) While the preferred forms of the present invention 
have been described, it is to be understood that modifications 
will be apparent to those skilled in the art without departing 
from the spirit of the invention. The scope of the invention 
is to be determined solely by the following claims. 

1: A semiconductor chip package comprising: 
a semiconductor chip constituted as an MEMS chip 

including, 

a frame section having an upper Surface and a lower 
Surface opposite to the upper Surface, 

a movable structure including a movable section pro 
vided in the frame section, and 

a plurality of first bumps arranged on the upper Surface 
side of the frame section along edges of the upper 
Surface; 

a Substrate having a first main Surface and a second main 
Surface opposite to the first main Surface and on which 
the semiconductor chip is mounted on the first main 
Surface, said Substrate having a plurality of electrode 
pads provided on the first main Surface and respectively 
directly connected to the first bumps in opposing rela 
tionship to the first bumps, and having external termi 
nals respectively connected to the electrode pads and 
provided on the second main Surface side; 

a closed ring-shaped first sealing section which seals a 
space between the frame section and the Substrate so as 
to Surround arrangements of a plurality of the first 
bumps; and 

a second sealing section which covers the semiconductor 
chip, the first sealing section and the first main Surface 
to seal the same. 

2: The semiconductor chip package according to claim 1, 
wherein the semiconductor chip is an acceleration sensor 
chip having the frame section defining an opening extending 
from the upper surface to the lower surface, the movable 
structure including a beam section extending from the frame 
section to within the opening and the movable section held 
in the opening and movably Supported by the beam section, 
detecting elements which detect displacements of the mov 
able structure, and a plurality of the first bumps respectively 
electrically connected to the detecting elements. 

3: The semiconductor chip package according to claim 1, 
wherein the semiconductor chip further has a closed ring 
shaped adhesive which exposes parts of the first bumps and 
are provided in the lower Surface along edge portions of the 
lower Surface, and 

wherein the semiconductor chip includes an adhesive 
sealing section formed in place of the first sealing 
section by allowing the adhesive to bond the frame 
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section and the Substrate to each other, and a second 
sealing section which covers the first semiconductor 
chip, the adhesive sealing section and the first main 
Surface to seal the same. 

4. (canceled) 
5: The semiconductor chip package according to any one 

of claims 1, wherein the first bumps of the semiconductor 
chip further include one or two or more electrically non 
conducting dummy bumps. 

6: The semiconductor chip package according to any one 
of claims 1, wherein the substrate is a ceramic header which 
is further provided, in areas outside arrangements of the 
electrode pads, corresponding to edge areas of the first main 
Surface, with a side wall section defining a concave portion 
So as to Surround an inner area of the first main Surface 
upright in a direction orthogonal to the first main Surface. 

7-8. (canceled) 
9: A method for manufacturing a semiconductor chip 

package, comprising the steps of: 
preparing a semiconductor chip corresponding to an 
MEMS chip including a frame section having an upper 
Surface and a lower Surface opposite to the upper 
Surface, a movable structure including a movable sec 
tion provided in the frame section, and a plurality of 
first bumps arranged on the upper Surface of the frame 
section along edges of the upper Surface; 

preparing a Substrate having a first main Surface and a 
second main Surface opposite to the first main Surface, 
a plurality of electrode pads provided on the first main 
surface and respectively directly connected to the first 
bumps in opposing relationship to the first bumps, and 
external terminals respectively connected to the elec 
trode pads and provided on the second main Surface; 

connecting the electrode pads of the substrate and the first 
bumps and mounting the semiconductor chip onto the 
Substrate on the first main Surface; 

forming a closed ring-shaped first sealing section which 
Surrounds arrangements of the plurality of first bumps 
to seal a space between the frame section of the 
semiconductor chip and the Substrate; and 

forming a second sealing section which covers the semi 
conductor chip, the first sealing section and the first 
main Surface to seal the same. 

10: The method according to claim 9, wherein the step for 
preparing the semiconductor chip is a step for preparing an 
acceleration sensor chip having the frame section defining 
an opening extending from the upper Surface to the lower 
Surface, the movable structure including a beam section 
extending from the frame section to within the opening and 
the movable section held in the opening and movably 
Supported by the beam section, detecting elements which 
detect displacements of the movable structure, and a plural 
ity of the first bumps respectively electrically connected to 
the detecting elements. 

11: The method according to any one of claim 9, wherein 
the step for preparing the semiconductor chip is a step for 
preparing the semiconductor chip further provided with first 
bumps including electrically-nonconducting one or two or 
more dummy bumps arranged on the upper Surface side of 
the frame section along the edges of the upper Surface. 

12: The method according to any one of claim 9, wherein 
the step for preparing the Substrate is a step for preparing a 
ceramic header which is further provided, in areas outside 
arrangements of the electrode pads, corresponding to edge 
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areas of the first main surface, with a side wall section 
defining a concave portion so as to Surround an inner area of 
the first main Surface upright in a direction orthogonal to the 
first main Surface. 

13: A method for manufacturing a semiconductor chip 
package, comprising the steps of: 

preparing a semiconductor chip including a frame section 
having an upper Surface and a lower Surface opposite to 
the upper Surface, a movable structure including a 
movable section provided in the frame section, a plu 
rality of first bumps arranged on the upper Surface side 
of the frame section along edges of the upper Surface, 
and a closed ring-shaped adhesive which exposes parts 
of the first bumps and are provided on the upper surface 
along the edges of the upper Surface; 

preparing a Substrate having a first main Surface and a 
second main Surface opposite to the first main Surface, 
a plurality of electrode pads provided on the first main 
surface side and respectively directly connected to the 
first bumps in opposing relationship to the first bumps, 
and external terminals respectively connected to the 
electrode pads and provided on the second main Sur 
face; 

connecting the electrode pads of the substrate and the first 
bumps, mounting the semiconductor chip onto the 
Substrate on the first main Surface, and mounting the 
semiconductor chip in Such a manner that the closed 
ring-shaped adhesive serves as a closed ring-shaped 
adhesive sealing section which bonds the frame section 
and the substrate to each other; and 

forming a second sealing section which covers the semi 
conductor chip, the adhesive sealing section and the 
first main Surface to seal the same, except for an area 
defined by the adhesive sealing section, which corre 
sponds to a space defined between the semiconductor 
chip and the Substrate. 

14: The method according to claim 13, wherein the step 
for preparing the semiconductor chip is a step for preparing 
an acceleration sensor chip having the frame section defin 
ing an opening extending from the upper Surface to the lower 
Surface, the movable structure including a beam section 
extending from the frame section to within the opening and 
the movable section held in the opening and movably 
Supported by the beam section, detecting elements which 
detect displacements of the movable structure, and a plural 
ity of the first bumps respectively electrically connected to 
the detecting elements. 

15: The method according to any one of claims 13, 
wherein the step for preparing the semiconductor chip is a 
step for preparing the semiconductor chip further provided 
with first bumps including electrically-nonconducting one or 
two or more dummy bumps arranged on the upper Surface 
side of the frame section along the edges of the upper 
Surface. 

16: The method according to any one of claims 13, 
wherein the step for preparing the Substrate is a step for 
preparing a ceramic header which is further provided, in 
areas outside arrangements of the electrode pads, corre 
sponding to edge areas of the first main Surface, with a side 
wall section defining a concave portion so as to Surround an 
inner area of the first main Surface upright in a direction 
orthogonal to the first main Surface. 

k k k k k 


