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(57) ABSTRACT 

To prevent or alleviate the occurrence of stress in the junction 
portion between the semiconductor element and the semicon 
ductor package for mounting the semiconductor element, so 
that cracks will not occur even when there is mounted a 
semiconductor element having a low strength. A package for 
semiconductor devices is formed as a laminate of many layers 
including a plurality of conducting layers and insulating resin 
layers that are alternately laminated one upon the other and 
having, on one surface of the laminate, a portion for mounting 
a semiconductor element. The whole region or some region 
(s) of the insulating resin layers of the laminate, including at 
least the portion for mounting the semiconductor element and 
the peripheries thereof, are constituted by a prepreg obtained 
by impregnating a woven fabric of a liquid crystal polymer 
with an insulating resin. 
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PACKAGE FOR SEMICONDUCTOR DEVICES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit under 35 U.S.C. 
S120 of U.S. patent application Ser. No. 1 1/892,927, entitled 
"Package for Semiconductor Devices.” filed Aug. 28, 2007, 
now allowed, under 35 U.S. C. of $120 of U.S. patent appli 
cation Ser. No. 10/855,979, entitled “Package for Semicon 
ductor Devices.” filed May 28, 2004, now U.S. Pat. No. 7,285, 
856, and under 35 U.S.C. S 119 of Japanese Application No. 
2003-155333 filed May 30, 2003, which are incorporated by 
reference in their entireties into this application. 

BACKGROUND 

0002 1. Field of the Invention 
0003) The present invention relates to a package, for semi 
conductor devices, for mounting semiconductor elements. 
More specifically, the invention relates to a package for semi 
conductor devices formed as a laminate of many layers 
including a plurality of conducting layers and insulating resin 
layers that are alternately laminated one upon other and hav 
ing, on one surface thereof, a portion for mounting a semi 
conductor element, or, further, having one or a plurality of 
insulating resin layers on the upper surface of the laminate of 
many layers and having, on the upper surface of the upper 
most insulating resin layer thereof, a portion for mounting a 
semiconductor element, featuring improved junction strength 
in the junction portion between the semiconductor element 
and the semiconductor package. The present invention further 
relates to an interposer disposed between the semiconductor 
element and the semiconductor package. 
0004 2. Description of the Related Art 
0005. In many cases, in the conventional art, an insulating 
resin has been used alone as a material of insulating resin 
layers for a multi-layer package for semiconductor devices, 
comprising a laminate of many layers obtained by alternately 
laminating a plurality of conducting layers and insulating 
resin layers and, particularly, as a material of insulating resin 
layers for a multi-layer semiconductor substrate or a semi 
conductor package of which all the layers are formed by a 
build-up process. Therefore, the package for mounting the 
semiconductor element by itself has a small strength but a 
large coefficient of linear thermal expansion. In particular, if 
the coefficient of linear thermal expansion of the insulating 
resin layer is greatly different from the coefficient of linear 
thermal expansion of the semiconductor element that is 
mounted, thermal stress occurs between the semiconductor 
element and the package at the time of mounting the semi 
conductor element on the package in the step of reflowing the 
Solder, causing a problem in that the package or the semicon 
ductor element is damaged. 
0006. In order to enhance the strength of the semiconduc 
torpackage, further, a multi-layer substrate is often produced 
by using an insulating resin layer by incorporating a glass 
cloth therein. When the multi-layer resin substrate incorpo 
rating the glass cloth is used, however, the via-holes or 
through holes tend to be deformed at the time of being per 
forated in the package by the irradiation with a laser beam. 
When the through holes are to be plated, further, the plating is 
not favorably accomplished. In such a case, too, the coeffi 
cient of linear thermal expansion of the insulating resin layer 
is about 15 ppm at the smallest which, however, cannot be 
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brought close to the coefficient of linearthermal expansion of 
the semiconductor element itself any more. 
0007. In order to reinforce the semiconductor package, 
further, the package may be surrounded by a reinforcing 
material (stiffener). In general, however, the package has a 
coefficient of linear thermal expansion which is greater than 
that of the conventional reinforcing member. Therefore, when 
the semiconductor element is to be mounted on the package 
by reflowing the solder, the central portion of the package 
expands more than the outer peripheries making it difficult to 
accomplish a favorable electric connection to the semicon 
ductor element. 
0008 If viewed from the side of the semiconductor ele 
ment, further, the material used as the semiconductor ele 
ment, usually, has a low dielectric constant and is very brittle 
and tends to be easily broken. Therefore, the stress must be 
decreased as much as possible in the junction portion between 
the semiconductor element and the package. 
0009 Related arts have been disclosed in the following 
documents. For example, Japanese Unexamined Patent Pub 
lication (Kokai) No. 11-163208 discloses the use of a prepreg 
obtained by using a nonwoven fabric of a liquid crystal poly 
ester as a base material of multi-layer printed board, and 
impregnating it with a thermosetting resin component. Japa 
nese Unexamined Patent Publication (Kokai) No. 2000 
31642 discloses the use of a liquid crystal polyester or a 
polyarylate as a resin for forming an insulating layer on the 
built-up multi-layer circuit board, and roughening of the sur 
face of the insulating resin sheet by sand-blasting. Further, 
Japanese Unexamined Patent Publication (Kokai) No. 2002 
16173 discloses the insulating layer of the semiconductor 
device that is constituted by using a resin and a glass cloth, a 
nonwoven fabric of a glass, a polyamide-type nonwoven fab 
ric or a liquid crystal polymer-type nonwoven fabric. 
I0010) Japanese Unexamined Patent Publication (Kokai) 
No. 2000-323613 discloses a multi-layer substrate for semi 
conductor devices contriving the shape of the via-holes for 
interlayer connection in order to flatten the surface for mount 
ing the semiconductor element as much as possible and to 
decrease the thickness as much as possible. Japanese Unex 
amined Patent Publication (Kokai) No. 2001-36253 discloses 
an insulating resin layer that is partly constituted by using a 
resin layer of a low elasticity to absorb stress generated due to 
a difference in the coefficient of thermal expansion from an 
electronic part such as a semiconductor element that is 
mounted. Further, Japanese Unexamined Patent Publication 
(Kokai) No. 2001-274556 discloses laminating a thermally 
expanding buffer sheet having a coefficient of thermal expan 
Sion of 6 to 12 ppm integrally on a printed wiring board on 
which a surface-mounting part is to be mounted to obtain a 
printed wiring board for surface mounting maintaining excel 
lent reliability in the connection to the surface-mounted part. 
Japanese Unexamined Patent Publication (Kokai) No. 2002 
83893 discloses a multi-layer wiring structure film having 
improved flatness using a metal base as a reinforcing mate 
rial, laminating a multi-layer wiring structure film on a metal 
base made of a metal plate and having an opening for insert 
ing a semiconductor element, inserting the semiconductor 
element in the opening of the metal base, and connecting a flip 
chip. 
10011. According to the prior art, as described above, prob 
lems have not been solved to a sufficient degree in regard to 
forming via-holes and through holes by using a laser beam, 
adhesion of plating in the through holes and strength of the 
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semiconductor package itself. In the step of producing a 
semiconductor device, further, when the semiconductor ele 
ment is to be mounted on the package by reflowing the solder, 
the central portion of the package expands more than the outer 
peripheries thereof due to a difference in the coefficient of 
linear thermal expansion between the central portion of the 
package on where the semiconductor element is mounted and 
the outer peripheries thereof due to the temperature, and 
stress occurs between the semiconductor element and the 
package, thus leaving problems. The problem has not been 
fully solved, either, concerning the stress between the semi 
conductor element and the package as a result of thermal 
expansion when the semiconductor element is in operation. 

SUMMARY 

0012. From the foregoing, therefore, it is an object of the 
present invention to provide a package for semiconductor 
devices that prevents the occurrence of stress in the junction 
portion between the semiconductor element and the semicon 
ductor package mounting the semiconductor element, that 
stems from a difference in the coefficient of linear thermal 
expansion therebetween, and maintains a sufficient strength 
in the junction portion between the semiconductor element 
and the package, even if a semiconductor element having a 
Small strength is used. 
0013. In order to achieve the above assignment according 
to the present invention, there is provided a package for a 
semiconductor device formed as a laminate of many layers 
including a plurality of conducting layers and insulating resin 
layers that are alternately laminated one upon other and hav 
ing, on one Surface of the laminate, a portion for mounting a 
semiconductor element, wherein the whole regions or some 
regions of the insulating resin layers of said laminate includ 
ing at least said portion for mounting the semiconductor 
element and the peripheries thereof, are constituted by a 
prepreg obtained by impregnating a woven fabric of a liquid 
crystal polymer with an insulating resin. 
0014. According to the present invention, there is further 
provided a package for a semiconductor device, comprising a 
laminate of many layers including a plurality of conducting 
layers and insulating resin layers that are alternately lami 
nated one upon other, at least two insulting resin layers lami 
nated on the upper Surface of said laminate and including a 
first layer serving as the uppermost layer and a second layer 
forming a next layer under the uppermost layer, and a portion 
defined on the upper surface of said first layer and for mount 
ing a semiconductor element, wherein said first layer is con 
stituted by an insulating resin having a coefficient of linear 
thermal expansion Smaller than a coefficient of linear thermal 
expansion of the semiconductor element that is to be 
mounted, and said second layer is constituted by a material 
having a low Young's modulus and a high percentage of 
elongation. 
0015 There is further provided a package for a semicon 
ductor device, comprising a laminate of many layers includ 
ing a plurality of conducting layers and insulating layers that 
are alternately laminated one upon the other, at least one 
insulating layer including a first layer serving as the upper 
most layer, and a portion defined on the upper Surface of said 
first layer and for mounting a semiconductor element, 
wherein said first layer is constituted by a material having a 
low Young's modulus and a high percentage of elongation. 
0016 A feature resides in that the first layer has a slit 
formed along the periphery of the portion for mounting the 
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semiconductor element to absorb a difference in the stress 
between the portion mounting the semiconductor element 
and the Surrounding region. 
0017. A feature resides in that a reinforcing member (stiff 
ener) is secured to one Surface of said laminate or to said first 
layer so as to Surround the portion for mounting the semicon 
ductor element. 

0018. According to the present invention, further, there is 
provided an interposer interposed between a semiconductor 
element and a package having a portion for mounting said 
semiconductor element thereby to electrically connect a plu 
rality of electrode terminals of the semiconductor element to 
a plurality of pad portions of the package, said interposer 
comprising a plate-like interposer body made of an elastic 
material having rubbery elasticity, a plurality of first termi 
nals protruding from one surface of said body and are joined 
to the plurality of electrode terminals of said semiconductor 
element, and a plurality of second terminals protruding from 
the other surface of said body and are joined to said plurality 
of pad portions of said package. In this case, the interposer 
body contains an insulating mesh therein. 
0019. According to the present invention, further, there is 
provided an interposer interposed between a semiconductor 
element and a package having a portion for mounting said 
semiconductor element thereby to electrically connect a plu 
rality of electrode terminals of the semiconductor element to 
a plurality of pad portions of the package, said interposer 
comprising a plate-like interposer body obtained by Sticking 
together a first plate-like member made of a material having a 
coefficient of linear thermal expansion the same as, or close 
to, that of silicon constituting a principal material of said 
semiconductor elementanda second plate-like member made 
of a material having a coefficient of linear thermal expansion 
the same as, or closeto, that of an insulating resin constituting 
a principal material of said package, a plurality of first termi 
nals protruding from the surface of the first plate-like member 
of said body and are joined to the plurality of electrode ter 
minals of said semiconductor element, and a plurality of 
second terminals protruding from the Surface of the second 
plate-like member of said body and are joined to said plurality 
of pad portions of said package. 
0020. According to the present invention, further, there is 
provided a package for a semiconductor device, comprising a 
laminate of many layers including a plurality of conducting 
layers and insulating resin layers alternately laminated one 
upon the other, at least one insulating resin layer laminated on 
the upper Surface of said laminate and including at least a first 
layer serving as the uppermost layer, and a portion defined on 
the upper Surface of said first layer and for mounting a semi 
conductor element, wherein said first layer is a stress buffer 
layer having rubbery elasticity. In this case, too, the first layer 
which is the stress buffer layer includes an insulating mesh 
therein. 

0021. According to the present invention, further, there is 
provided a package for a semiconductor device, comprising a 
laminate of many layers including a plurality of conducting 
layers and insulating resin layers alternately laminated one 
upon the other, at least one insulating resin layer laminated on 
the upper Surface of said laminate and including at least a first 
layer serving as the uppermost layer, and a portion defined on 
the upper Surface of said first layer and for mounting a semi 
conductor element, wherein said first layer is made of a mate 



US 2010/O 155933 A1 

rial having a coefficient of linear thermal expansion the same 
as, or close to, that of silicon constituting a chief material of 
the semiconductor element. 
0022. According to the present invention, further, there is 
provided a package for a semiconductor device, comprising a 
laminate of many layers including a plurality of conducting 
layers and insulating resin layers alternately laminated one 
upon the other, at least one insulating resin layer laminated on 
the upper Surface of said laminate and including at least a first 
layer serving as the uppermost layer, and a portion defined on 
the upper Surface of said first layer and for mounting a semi 
conductor element, wherein at least the region of said portion 
for mounting the semiconductor element of said first layer has 
a plurality of grooves or slits formed therein for reducing the 
StreSS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIGS. 1(a) and 1(b) illustrate an example of an 
elastic film applied to an interposer, 
0024 FIG. 2 illustrates an example in which a silicon plate 
or a liquid crystal polymer film is used for the interposer on 
the element side; 
0025 FIG. 3 illustrates an example in which an insulating 
mesh is used as a material of the interposer, 
0026 FIG. 4 illustrates an example in which an elastic 
material for the built-up substrate is used on the element side; 
0027 FIG.5 illustrates an example in which a silicon plate 

is used for the built-up substrate on the element side; 
0028 FIG. 6 illustrates an example in which many grooves 
are formed in the package on the element side; 
0029 FIG. 7 illustrates an example in which a structure 
having mesh-like Voids is incorporated in the package on the 
element side; 
0030 FIG. 8 illustrates an example in which the coeffi 
cients of linear thermal expansion equalized between the 
package and the element; 
0031 FIGS. 9(a) and 9(b) illustrate an example in which a 
reinforcing member (stiffener) is incorporated in the pack 
age. 
0032 FIGS. 10(a) and 10(b) illustrate a conventional 
example in which a reinforcing member (Stiffener) is incor 
porated in a multi-layer Substrate; 
0033 FIG. 11 illustrates an embodiment of the invention 
in which a prepreg obtained by impregnating a mesh of a 
liquid crystal polymer with an insulating resin is used; 
0034 FIG. 12 illustrates an embodiment of the present 
invention provided with a stress buffer layer; 
0035 FIG. 13 illustrates another embodiment of the 
present invention provided with the stress buffer layer; and 
0036 FIG. 14 illustrates a further embodiment of the 
present invention in which slits are formed in the stress buffer 
layer. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0037 Embodiments of the invention will now be 
described in detail with reference to the accompanying draw 
ings. 
0038 Referring to FIGS. 1 to 3, an interposer is disposed 
between a semiconductor element and a semiconductor pack 
age in order to reduce the stress therebetween or to not pro 
duce stress therebetween. 
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0039 FIG. 1(a) illustrates an interposer made by using, as 
an interposer material, an elastic material like a rubber having 
rubber elasticity, such as an elastic film, and FIG. 1(b) illus 
trates a state where the semiconductor element is mounted on 
the semiconductor package by using the interposer. A plural 
ity of conducting terminals 3 and 4 are protruding upward and 
downward from both surfaces of a film 2 that constitutes the 
interposer 1. In the step of reflowing the solder, a plurality of 
electrode terminals 11 of the semiconductor element 10 are 
connected to the upper terminals 3 of the interposer 1, and the 
lower terminals 4 of the interposer 1 are connected to a 
plurality of pad portions 21 of a semiconductor package 20, 
so that the semiconductor element 10 is mounted on the 
semiconductor package 20. 
0040. The elastic film 2 forming the interposer 1 absorbs a 
difference in the distortion due to a difference in the coeffi 
cient of linear thermal expansion between the semiconductor 
element 10 and the semiconductor package 20, and the stress 
can be reduced. In this case, the effect for substantially reduc 
ing the stress is exhibited when the film forming the inter 
poser 1 has a thickness of not smaller than 200 um. 
0041 FIG. 2 illustrates the interposer 1 which is a syn 
thetic plate obtained by Sticking togethera silicon (Si) plate or 
a liquid crystal polymer film 5 on the side of the semiconduc 
tor element and a film 6, on the side of the semiconductor 
package, having a coefficient of linear thermal expansion 
which is the same as that of an insulating resin constituting the 
semiconductor package. 
0042. The silicon (Si) plate or the liquid crystal polymer 
film 5 has a coefficient of thermal expansion the same as, or 
close to, that of silicon (Si) forming the base material of the 
semiconductor element 10, while the film 6 has a coefficient 
oflinearthermal expansion the same as, or closeto, that of the 
insulating resin Such as an epoxy or a polyimide which is a 
principal material constituting the semiconductor package 
20. Even under a heated environment such as when reflowing 
solder, therefore, there occurs no stress between the semicon 
ductor element 10 and the silicon (Si) plate or the liquid 
crystal polymer film 5 forming the interposer 1, and there 
occurs no stress, either, between the resin film 6 of the inter 
poser 1 and the insulating resin which is the principal material 
of the semiconductor package 20. 
0043. As for the resin film 6 forming the interposer 1, 
further, even if there is a difference to some extent in the 
coefficient of linear thermal expansion between the film 6 and 
the insulating resin of the semiconductor package 20, the 
stress is substantially completely absorbed between the upper 
film 5 and the lower film 6 of the interposer 1, though it may 
differ depending upon the material of the resin film 6. Other 
wise, a stress may only be generated on the semiconductor 
package 20 side of the interposer 1. Here, however, the silicon 
(Si) plate or the liquid crystal polymer film has such a large 
strength that the interposer or the semiconductor package is 
not destroyed. 
0044) Referring to FIG.3, an insulating mesh (woven fab 
ric) 7 is used as a material of the interposer 1, and stress 
occurring between the semiconductor element 10 and the 
semiconductor package 20 is reduced by utilizing the Voids of 
the mesh 7. Concretely speaking, in the interposer of FIG. 3, 
the insulating mesh Such as of a liquid crystal polymer is 
partly impregnated with an electrically conducting paste to 
form pads for rendering the upper Surface and the lower 
surface of the mesh 7 to be conductive to each other. Other 
wise, pads 8 are formed by plating to render the upper Surface 
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and the lower surface of the mesh to be conductive to each 
other. The upper surfaces of the pads 8 are connected to the 
electrodes of the semiconductor element 10, and the lower 
surfaces thereof are connected to the pad portions of the 
semiconductor package 20. 
0045 FIGS. 4 and 5 illustrate an example in which a stress 
buffer layer is incorporated in the uppermost layer of the 
built-up Substrate which is the semiconductor package, i.e., in 
the uppermost layer of the built-up Substrate including a 
portion for mounting the semiconductor element. The 
example of FIG. 4 uses, as the stress buffer layer 22, an elastic 
material Such as a rubber, i.e., an elastomer like silicone. The 
example of FIG. 5 uses, as the stress buffer layer 23, a silicon 
(Si) plate made of the same material, i.e., silicon which is 
forming the semiconductor element 10. In these examples, 
the stress buffer layers 22 and 23 are laminated on the upper 
most layers only in the step of laminating the layers of the 
semiconductor package by a conventionally known build-up 
method. 

0046 FIGS. 6 and 7 are examples of reducing the stress by 
providing a gap in the region of the semiconductor package 
on the side of the semiconductor element. In the structure of 
FIG. 6, a plurality of grooves or slits 24 are provided in a 
region of the semiconductor package 20 on the side of the 
semiconductor element so that, when the semiconductor ele 
ment is joined thereto, the stress in the surface portion of the 
semiconductor package 20 inclusive of the portion for mount 
ing the semiconductor element is absorbed and reduced by 
the grooves or the slits 24. In FIG. 7, the layer or the region of 
the semiconductor package on the side of the semiconductor 
element has a void structure 25 like that of mesh. The void 
structure absorbs the stress produced between the semicon 
ductor element and the package 20 when the semiconductoris 
joined thereto. More concretely speaking, the structure 25 of 
FIG. 7 comprises an insulating mesh Such as of a liquid 
crystal polymer, and the mesh is partly impregnated with an 
electrically conducting paste to form pads for rendering the 
upper surface and the lower surface of the mesh to be con 
ductive to each other. Otherwise, pads are formed by plating 
to render the upper surface and the lower surface of the mesh 
to be conductive to each other. 
0047 Referring to FIG. 8, the layers 26 constituting the 
multi-layer Substrate of the semiconductor package 20 are 
constituted by using a material obtained by impregnating a 
mesh of a liquid crystal polymer with an insulating resin to 
bring the coefficient of linear thermal expansion of the semi 
conductor package close to the coefficient of linear thermal 
expansion of the semiconductor element. By using the mate 
rial obtained by impregnating the mesh (woven fabric) of the 
liquid crystal polymer with an insulating resin Such as an 
epoxy or a polyimide, the coefficient of linear thermal expan 
sion of the semiconductor package 20 is lowered and is 
brought close to the coefficient of linear thermal expansion of 
the semiconductor element 10 itself. When the semiconduc 
tor element 10 is joined, therefore, the stress is reduced in the 
junction portion between the semiconductor element 10 and 
the semiconductor package 20. As the liquid crystal polymer, 
there can be used the one of the polyester type or of the 
polyarylate type. 
0048 Referring to FIGS. 9(a) and 9(b), a reinforcing 
member (stiffener) 30 is secured to the uppermost layer of the 
built-up substrate 20 so as to surround the region for mount 
ing the semiconductor element of the built-up substrate 20 
that constitutes the semiconductor package. The stiffener 30 

Jun. 24, 2010 

is made of for example, a glass/epoxy Substrate and is 
secured to the built-up substrate 20 to increase the strength of 
the semiconductor package (built-up Substrate 20) and, par 
ticularly, to enhance the rigidity of the region of the substrate 
20 for mounting the semiconductor element. In the built-up 
Substrate 20, a portion where the insulating resin is laminated 
has a relatively low coefficient of linear thermal expansion 
(CTE) while the stiffener 30 made of the above-mentioned 
material has a relatively high coefficient of linear thermal 
expansion (CTE). Therefore, when the substrate 20 is heated 
Such as in the step of reflowing the solder, stress occurs 
inward in the central portion in the semiconductor element 
mounting region and occurs outward in the portions Sur 
rounding the semiconductor element-mounting region as 
indicated by arrows in the drawing. This makes it possible to 
significantly reduce the coefficient of linear thermal expan 
sion in the junction portion on which the semiconductor ele 
ment 10 is mounted and in the peripheral portions thereof. As 
a result, the above region is flattened, and it can be expected 
that the stress is reduced in the junction portion on which the 
semiconductor element 10 is mounted. 

0049 FIGS. 10(a) and 10(b) illustrates a structure in 
which the stiffener is secured to the uppermost layer of the 
whole-layer built-up substrate. The insulating resins 20a to 
20c of the whole-layer built-up substrate have coefficients of 
linear thermal expansion of about 20 to about 30 ppm. On the 
other hand, the stiffener 30 made of the glass/epoxy substrate 
or the like has a coefficient of linear thermal expansion of 
about 10 to about 20 ppm. Contrary to the above description 
related to FIGS. 9(a) and 9(b), therefore, the coefficients of 
linear thermal expansion of the insulating resin layers 20a to 
20c of the whole-layer built-up substrate become greater than 
the coefficient of linear thermal expansion of the stiffener. 
Therefore, the region for mounting the semiconductor ele 
ment expands more than the peripheral portions, developing 
undulation and losing flatness, and deteriorating reliability in 
the connection to the semiconductor element. The insulating 
resin layers 20a to 20c of the built-up laminate 20 are made of 
for example, insulating layers alone or a reinforcing member 
such as a glass cloth impregnated with a resin. In FIGS. 10(a) 
and 10(b), a conducting portion 40 includes a conducting 
pattern layers 41 arranged between the insulating resin layers 
20a to 20c of the built-up laminate 20, a chip (element) 
connection portion 42 of the uppermost layer of the laminate, 
and a via portion 43 for electrically connecting the conduct 
ing layers among the insulating resin layers and the chip 
(element) connection portions. 
0050 FIG. 11 illustrates an embodiment in which the stiff 
ener 30 is secured to the uppermost layer of the whole-layer 
built-up substrate 20 as in the embodiment shown in FIGS. 
10(a) and 10(b). What makes a difference from the semicon 
ductor package structure of FIGS. 10(a) and 10(b) is that the 
insulating resin layers 20d to 20f of the built-up multi-layer 
laminate 20 are made of a material obtained by impregnating 
a mesh (woven fabric) of a liquid crystal polymer with an 
insulating resin as described with reference to FIG. 8 instead 
ofusing insulating layers alone or a reinforcing material Such 
as a glass cloth impregnated with a resin. Therefore, the 
semiconductor package 20 constituted by a multi-layer lami 
nate exhibits a reduced coefficient of linear thermal expan 
Sion. In the heating atmosphere, as when the semiconductor 
element 10 is joined in the step of reflowing the solder, there 
fore, a force so acts as to pull the stiffener 30 outwardly in the 
periphery of the semiconductor package and in the central 
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portion, and the force so works that the built-up layers 20d to 
20fcontract toward the center. Therefore, the semiconductor 
element-mounting region is flattened, and reliability is 
improved without developing cracks in the portion where the 
semiconductor element and the semiconductor package are 
joined together. 
0051. The insulating resin layers 20d to 20f of the built-up 
multi-layer laminate 20 may all be constituted by using a 
material obtained by impregnating the mesh (woven fabric) 
of the liquid crystal polymer with an insulating resin as illus 
trated in FIG.11. Further, only some of the layers and, chiefly, 
a region for mounting the semiconductor element 10 and the 
peripheral regions thereof only may be constituted as 
described above, and other insulating resin layers may be 
made of insulating layers alone or by using a reinforcing 
material Such as a glass cloth impregnated with a resin as 
illustrated in FIGS. 10(a) and 10(b). By forming at least some 
of the layers of the built-up multi-layer laminate 20 by using 
the mesh of the liquid crystal polymer impregnated with the 
insulating resinas described above, it is possible to reduce the 
coefficient of linearthermal expansion of the above portion to 
be, for example, about 0 to about 5 ppm which is close to the 
coefficient of linear thermal expansion of the semiconductor 
element 10. 
0052 That is, as compared to the built-up insulating resin 
substrate 20 constituted by the insulating layers alone, the 
built-up insulating resin Substrate 20 including the mesh (wo 
ven fabric) of the liquid crystal polymer exhibits a reduced 
specific inductivity or a reduced dielectric loss tangent and a 
large mechanical strength. Therefore, the semiconductor 
package exhibits enhanced electric characteristics and the 
package by itself exhibits an increased strength. 
0053 Thus, as the coefficient of linear thermal expansion 
(CTE) of the built-up multi-layer laminate 20 is brought close 
to that of the semiconductor element 10, the region mounting 
the semiconductor element exhibits CTE of about 3 ppm 
which is close to that of the semiconductor element 10 and the 
peripheral portions thereof exhibit CTE of as great as about 
15 to 20 ppm. In the heating atmosphere in which the semi 
conductor element 10 is joined by reflowing the solder, there 
fore, the substrate of the built-up multi-layer laminate 20 is 
pulled outwardly whereby the junction portion between the 
semiconductor element 10 and the semiconductor package 20 
is flattened, and the stress is relaxed. Even when there is used 
a semiconductor element having a relatively low strength, 
therefore, no crack develops and the reliability is enhanced. 
0054 As the liquid crystal polymer, there can be used one 
of the polyester type or of the polyarylate type, and, desirably, 
monofilaments of a diameter of 18 to 23 um. From the stand 
point of obtaining the package in a decreased thickness and 
having a decreased weight, in particular, it is desired that the 
monofilaments have Small diameters. The density of mesh is 
preferably about V240 to about 380 (number of filaments per 
a width of one inch). 
0055 Referring to FIGS. 12 to 14, two insulating resin 
layers 20g and 20h are laminated on the multi-layer laminate 
that constitutes the body 20 of the semiconductor package. 
The multi-layer laminate 20 forms a multi-layer substrate that 
is usually used, and in which a plurality of insulating resin 
layers and a plurality of conducting layers are alternately 
laminated one upon the other, and there can be obtained 
laminates of various types. The conducting portion includes a 
conducting pattern layer 41 arranged among the insulating 
resin layers of the multi-layer laminate, a chip (element) 
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connection portion (bump) 42 of the uppermost layer of the 
laminate, and a via portion 43 for electrically connecting the 
conducting layers among the insulating resin layers and the 
chip (element) connection portions. 
0056. In these embodiments, a blind via 43 is provided in 
the insulating resin layer 20g which is the uppermost layer 
and in the next insulating resin layer 20h enabling the con 
ducting pattern 41 on the Surface of the multi-layer laminate 
20 to be electrically connected to the semiconductor element 
junction portion 42 of the insulating resin layer 20g which is 
the uppermost layer, instead of forming the conducting layer 
(conducting pattern) therebetween. The multi-layer laminate 
20 is laminated by a build-up method after the insulating resin 
layer 20g which the uppermost layer and the next insulating 
resin layer 20h have been laminated and formed. 
0057 The embodiments illustrated in FIGS. 12 to 14 deal 
with the multi-layer laminate 20 having a built-up structure 
on one surface thereof. The invention, however, can also be 
applied to the one having the built-up structure on both Sur 
faces thereof like a metal core substrate. 

0058. In any embodiment, the stiffener 30 of the shape of 
a rectangular frame is attached as a reinforcing member to the 
outer periphery of the insulating resin layer 20g which is the 
uppermost layer Surrounding the region of mounting the 
semiconductor element 10. It should be noted that the stiff 
ener 30 can be omitted. 

0059. According to the embodiment illustrated in FIG. 12, 
the insulating resin layer 20g which is the uppermost layer is 
made of, for example, a liquid crystal polymer or the like 
having a coefficient of linearthermal expansion of about -5 to 
about 3 ppm, which is smaller than that of the semiconductor 
element that is to be mounted. The insulating resin layer 20h 
under the uppermost layer is made of a material (e.g., con 
taining a rubber component such as silicone) having a low 
Young's modulus and a high percentage of elongation. Then, 
the insulating resin layer 20g which is the uppermost layer 
works to bring the coefficient of linear thermal expansion of 
the semiconductor element to be mounted into agreement 
with, or close to, the coefficient of linear thermal expansion of 
the semiconductor element-mounting region of the insulating 
resin layer 20g which is the uppermost layer in the step of 
reflowing the solder, to reduce the stress at the junction por 
tion. The next insulating resin layer 20h works to absorb a 
difference in the coefficient of linear thermal expansion 
between the semiconductor element or the insulating resin 
layer 20g which is the uppermost layer and the package 
(multi-layer laminate) 20 thereby to reduce the stress that is 
generated. These two insulating resin layers 20g and 20h 
cooperate to prevent the occurrence of cracks in the semicon 
ductor element. 

0060 According to an embodiment illustrated in FIG. 13, 
the insulting resin layer 20g which is the uppermost layer is 
made of a material (e.g., containing a rubber component Such 
as silicone) having a low Young's modulus and a high per 
centage of elongation. On the other hand, the next insulating 
resin layer 20h under the uppermost layer is made of for 
example, an insulating layer alone or a material obtained by 
impregnating a reinforcing material Such as a glass cloth or 
the like impregnated with a resin Such as an epoxy or a 
polyimide. This moderates the mismatching in the coefficient 
oflinearthermal expansion between the insulating resin layer 
20g which is the uppermost layer and the semiconductor 
element mounted on the upper Surface thereof. 
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0061 According to an embodiment illustrated in FIG. 14, 
like in the embodiment of FIG. 12, the insulting resin layer 
20g which is the uppermost layer is made of a material having 
a coefficient of linear thermal expansion of for example, 
about -5 to about 3 ppm, which is smaller than the coefficient 
of linear thermal expansion of the semiconductor element 
that is mounted, and the next insulating resin layer 20h under 
the uppermost layer is made of a material (containing, for 
example, a rubber component) having a lowYoung's modulus 
and a high percentage of elongation. In this semiconductor 
package, further, a notch or a slit 32 is formed on the inside of 
the stiffener 30 along the periphery of the semiconductor 
element-mounting portion. The depth of the notch or the slit 
32 may correspond to the thickness of one (insulating resin 
layer 20g of the uppermost layer) of the two insulating resin 
layers 20g and 20h, or may correspond to the thickness of 
both of them. 

0062 According to the embodiment of FIG. 14, as in the 
embodiment of FIG. 12, the insulating resin layer 20g which 
is the uppermost layer works to bring the coefficient of linear 
thermal expansion of the semiconductor element to be 
mounted into agreement with, or close to, the coefficient of 
linear thermal expansion of the semiconductor element 
mounting region of the insulating resin layer 20g which is the 
uppermost layer in the step of reflowing the solder, to relax the 
stress at the junction portion. The next insulating resin layer 
20h works to absorb a difference in the coefficient of linear 
thermal expansion between the semiconductor element or the 
insulating resin layer 20g which is the uppermost layer and 
the package (multi-layer laminate) 20 thereby to relax the 
stress that is generated. These two insulating resin layers 
work in cooperation to prevent the occurrence of cracks in the 
semiconductor element. Besides, the slit 32 surrounding the 
semiconductor element-mounting portion shuts off the coef 
ficient of linear thermal expansion between the inner mount 
ing region and the outer region, letting them be independent 
from each other and making it possible to further reduce the 
StreSS. 

0063 Though the invention was described above by way 
of embodiments with reference to the accompanying draw 
ings, it should be noted that the invention is in no way limited 
to the above embodiments only but can be modified, changed 
or corrected in a variety of ways without departing from the 
spirit and scope of the invention. 
0064. In the embodiments illustrated in FIGS. 12 to 14, for 
example, two insulating resin layers 20g and 20h are lami 
nated on the package (multi-layer laminate) 20. However, 
there may be laminated only one insulating resin layer having 
a lowYoung's modulus and a high percentage of elongation to 
obtain the same effect. It should also be in the embodiments 
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illustrated in FIGS. 12 to 14, reference numeral 50 refers to 
parts of wirings, used as lands or terminal for external elec 
trical connection. 
0065. In FIGS. 1, 2 and 4 to 7, the semiconductor package 
20 is not illustrated in a multi-layered form for simplicity. In 
practice, however, a plurality of insulating resin layers are 
laminated as the built-up multi-layer Substrate, and conduct 
ing (pattern) layers are formed among the insulating resin 
layers, the conductor pattern layers being electrically con 
nected to each other through via layers that are not shown. In 
FIG. 8, the conducting pattern layers are not illustrated, 
either. 
0066. According to the present invention, as described 
above, no stress or a decreased amount of stress exists 
between the semiconductor element and the semiconductor 
package mounting the semiconductor element, preventing the 
occurrence of stress in the junction between the two. Further, 
the region for mounting the element is flattened. Even when a 
semiconductor element having a small strength is used, there 
fore, the strength is maintained in the junction portion 
between the semiconductor element and the package prevent 
ing the occurrence of cracks. 
What is claimed is: 
1. An interposer interposed between a semiconductor ele 

ment and a package having a portion for mounting said semi 
conductor element to electrically connect a plurality of elec 
trode terminals of the semiconductor element to a plurality of 
pad portions of the package, said interposer comprising a 
plate-like interposer body made of an elastic material having 
rubbery elasticity, a plurality of first terminals protruding 
from one surface of said interposer body joined to the plural 
ity of electrode terminals of said semiconductor element, and 
a plurality of second terminals protruding from another Sur 
face of said interposer body joined to said plurality of pad 
portions of said package. 

2. An interposer according to claim 7, wherein said inter 
poser body contains an insulating mesh therein. 

3. A package for a semiconductor device, comprising a 
laminate including a plurality of alternating conducting lay 
ers and insulating resin layers alternately laminated upon one 
another, at least one insulating resin layer laminated on an 
upper Surface of said laminate and including at least a first 
layer serving as an uppermost Surface layer, and a portion 
defined on the uppermost surface of said first layer and for 
mounting a semiconductor element, wherein said first layer is 
a stress buffer layer having rubbery elasticity. 

4. A package for a semiconductor device according to 
claim 10, wherein said first layer which comprises the stress 
buffer layer includes an insulating mesh therein. 
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