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SEMICONDUCTOR DEVICE

BACKGROUND OF THE INVENTION

The present invention relates to a resin
sealed type semiconductor device and its mounting
structure and in particular to a semiconductor device in
which the external size of its package is very approxi-
mate to that of the semiconductor chip and its mounting
structure.

With an advance in hiéh integration of the
semiconductor devices, a technology to provide semi-
conductor de&ices in which the size of the package for
the semiconductor device is close to that of the chip
has been developing. There are two approaches in this
technology. One of the approaches is referred to as
bare chip mounting in which a semiconductor chip is
directly mounted on a printed circuit board (PCB) and is
sealed with a resin.

The other approach is generally referred to as
CSP (chip size package or chip scale package) in which
the package which is resin sealed similarly to prior art
is reduced to the size of the chip as small as possible.

A prior art structure of the CSP in which a
tape with external terminals is provided on a circuit
forming surfaoe of a semiconductor chip so that a
flexible material (elastomer resin) is interposed

therebetween and the external terminals are electrically
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connected to the electrodes of the semiconductor chip is
disclosed in JP-A-6-504408 (PCT Application) which was
filed by Tessera Co., Ltd. Another prior art structure
in which a semiconductor chip ié mounted on a ceramic
substrate having through-holes fherein, which is
provided on the side opposite to the chip with
electrodes and is mounted on a PCB is disclosed in JP-A-
6-224259. A further prior art structure of the CPS in
which a semiconductor chip is formed on its circuit
forming surface with metal wiring patterns, which are
provided with external terminalé is disclosed in JP-A-6-

302604.

SUMMARY OF THE INVENTIOﬁ

It is object of the present invention to
provide a CSP type semiconductor device in which a high
reliability is provided by reducing the thermal fatigue
of both solder bumps and inner leads. |

The external terminals of the CSP include
metal bumps which are arrayed in the form of grating and
are connected tp a PCB. The bumps are most commonly
formed of solder. The greatest problem which occurs in
the CSP having such a structure is the reliability of
connection of solder bumps. If the linear expansion
coefficient of a semiconductor chip is largely different
from that of a PCB, stress occurs in the bumps with

changes in temperature. Repetition of this stress may

"damage the device due to thermal fatigue.
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- It is deemed that the semiconductor device
disclosed in JP-A-6-504408 is highest in reliability
among the prior art structures since it most takes the
fatigue damage of the solder into consideration. 1In
this semiconductor device, a tape is provided on a
circuit forming surface a semiconductor chip in such a
manner that a flexible elastomer resin portion is
interposed therebetween and a wiring pattern formed of a
metal foil which are continuous to leads are adhered to
the tape. The terminals of the leads are bonded to the
electrodes of the semiconductor chips. These bonding
portions are sealed with a seal resin. Metal bumps are
bonded to the wiring patterns and are bonded on the
opposite side to wiring patterns formed on a PCB. A
mounting structure is thus formed. Since the tape
having metal bumps is provided on the circuit forming
surface of the semiconductor chip so that the'flexible
elastomer resin is dispoéed therebetween in this type of
semiconductor device, the difference between the linear
expansion coefficient of the semiconductor chip and that
of the PCB is absorbed by the shear deformation of the
flexible elastomer resin. As a result, no stress is
applied to the metal bumps.

However, another problem occurs in this type
of semiconductor device due to the fact that the
elastomer resin is flexible. The leads which electri-
cally connect the electrodes of the semiconductor chips

to the metal bumps'extend through the elastomer resin in
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a depth direction. Accordingly, the fact that the
difference between the linear expansion coefficient of
the semiconductor chip and that of the PCB is absorbed
by the shear deformation of the elastomer resin means
that the leads are also similarly deformed. Although
the metal bumps have a high reliability, the leads may
be broken due to fatigue. Ultimately, this may cause a
failure of the semiconductor device.

The bonding portions between the electrodes of
the semiconductor device and the leads are sealed with a
resin which is flexible as similarly to the elastomer
resin. A resin'which are flexible, that is, has a low
modulus of elasticity generally has a high linear
expansion coefficient. The difference between the
thermal expansion coefficient of the resin and that of
the leads themselves is large. This may cause the leads
to be damaged due to thermal fatigue.

The above-mentioned prior art structure type
CSP has a problem in either of the reliability of the
sol&er bumps or the reliability of the inner leads and
does not have enough reliability as a whole. 1In
accordance with the present invention, a CSP type
semiconductor device which overcomes the drawbacks of
the prior art CSP and has a high reliability in both
solder bumps and inner leads is implemented.

The object of the present invention is
achieved by a semiconductor device, comprising semi-

conductor chips, elastomer resin portion which are
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bonded to said semiconductor chip excepting at least
some of a plurality of electrode of said semiconductor
chips, a resin tape layer which is connected to said
elastomer resin portion and is provided with wiring
patterns on the surface thereof and a plurality of
solder bumps which are bonded to the wirin§ patterns on
said reéin tape layer, said wiring patterns of said
resin tape layer being connected to the plurality of
electrodes of said semiconductor chip, connection
portions between the wiring patterns of said resin tape
layer and the electrodes of said semiconductor chips
being sealed with a seal resin, in which the modulus of
the elastomer resin portions and the linear expansion
coefficient of the lead sealing resin is optimized.

The éemiconductor device of the present
invention is characterized in that (1) said elastomer
resin portion has a modulus of transverse elasticity of
not less than 50 MPa and not more than 750 MPa, (2) said
elastomer resin portion has a modulus of longitudinal
elasticity of not less than 150 MPa and not more than
2250 MPa, or (3) said seal resin has a linear expansion
coefficient of not more than 100 x 10°%/°Cc. The mounting
structure of the present invention is characterized in
that the semiconductor device as defined in any of (1)
to (3) is mounted on a PCB of glass cloth epoxy resin.

As mentioned above, ih accordance with the
present invention, the deformation due to the difference

between the linear expansion coefficient of the
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semiconductor chip and that of the PCB is shared by the
elastomer resin portion and the solder bumps in a well
balanced manner. 'Accordingly, stress in both the solder
bumps and the inner leads due to changes in temperature
can be reduced so that the reliability of the CSP type

semiconductor device can be largely enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view showing the section of a
semiconductor device of a first embodiment of the
present invention;

Figs. 2A and 2B are views for explaining the
thermal deformation which occurs in a general CSP type
semiconductor device;

Fig. 3 is a view showing the section of a
semiconductor device of a second embodiment of the
present invention;

Fig. 4 is a view showing the section of a
semiconductor device of a third embodiment of the
present invention;

Fig. 5 is a view showing the section of a
semiconductor device of a fourth embodiment of the
present invention; and

Fig. 6 is a view showing the section of a
semiconductor device of a fifth embodiment of the

present invention.
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DESCRIPTION OF THE PREFERRED EMBODIMENT
- Now, the preferred.émbodiments of the
semiconductor device of thé present invention will be
described with reference to drawings.

A semiconductor device shown in Fig. 1 which
is the first embodiment of the present invention
comprises a semiconductor chip 1 which is provided'on
its circuit forming surface with a tape 3 so that a
flexible elastomer resin 2 is interposed therebetween.
The tape 3 is formed of a metal foil and a wiring
patterns 5 which are continuous to leads 4 are adhered
to the tape 3. The leads 4 are bonded at its one end to
electrodes 10 of the éemiconductor chips 1. The bonds
between the leads 4 and the electrodes 10 are sealed
with a seal resin 4. Metal bumps 7 are bonded to the
wiring patterns 7. The metal bumps 7 are bonded on the
side opposite to the wiring patterns 5 to wiring
patterns 9 formed on a PCB 8. A mounting structure is
formed in such a manner.

Since the tape 3 with the metal bumps 7 is
provided on the circuit forming surface.of the
semiconductor chips 1 in such a manner that the flexible
elastomer resin 2 is interposed therebetween in this
type of semiconductor, the difference between the linear
ekpansion coefficient between the semiconductor chip 1
and the PCB 8 is absorbed by the shear deformation of
the flexible elastomer resin 2 and no stress is result-

ingly applied to the metal bumps 7.
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The thermal deformation of CSP shown in Fig. 1
is schematically illustrated in Figs. 2A and 2B. Figq.
2A is a sectional view illustrating the thermal
deformation of CSP at high températures. Only right
half of the CSP is shown in view of symmetry of the
structure.. The thickness of the elastomer resin layer 2
and the height of the metal bumps 7 are represented by
te and ts. The shape of the CSP which is cooled with
reference to that at high temperature.is shown in Fig.
2B. Since the linear expansion coefficient of the PCB 8
is larger than that of the semiconductor chips 1, the
PCB 8 is thermally contracted larger than the semi-
conductor chips 1 and relative displacements §e and §s
occur between the upper and lower surfaces of the
elastomer resin layer 2 and between the upper and lower
surfaces of the metal bumps 7 respectively so that
respective members shear-deform.

If the deformation of the tape 3 is neglected
since the tape 3 is thin, the relatiQe displacement §
between the upper surface of the PCB 8 and the lower
surface of the semiconductor chip 1 is represented by

the sum of Se and S§s.

If the shear stress occurred in the elastomer
resin portions 2 and the metal bumps 7 are represented

by ye and ys, respectively, they are represented as
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- ye = Se/te © teseessmscsceans (2)
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If the shear strain occurred in the elastomer
resin portions 2 is represented by te, its modulus of
transverse elasticity by Ge, the shear stress occurred
in the metal bumps 7 by ts, its modulus of transverse

elasticity by Gs, following equations are established.

ye = te/Ge = L.i.i..ieiee.. e.o(4)

¥ys = ts/Gs N &)

If the area on the surface of the elastomer
resin portions 2, which is parallel with the semi-
conductor chip surface is represented by As and the
total area of the metal bumps 7 is represented by Ae,
the following equations is established due to balance
between the shearing forces occurred in the elastomer

resin portions 2 and the metal bumps 7.

From the equations (1) to (Gj, the following

equation is obtained.

Ge = (Asete/Ae) o [1/(8/ts-ts/Gs)] ..... (7)
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The relative'displacement & between the upper
surface of the PCB 8 and the lower surface of the

semiconductor chip 1 is expressed as follows:
8=Aa.AT.L ® & & 2 5 0 ¢ ¢ 0 a3 e o0 (8)

wherein Aa denotes the difference between the linear
expansion coefficients of the PCB 8 and the semi-
conductor chips 1, AT denotes a change in temperature
and L denotes the distance from the deformation center
of the semiconductor device.

The metal bumps 7 are most commonly formed of
solder and.its height ts is about 0.5 mm. The elastomer
resin portion 2 is formed of silicone rubber and its
thickness is about 0.2 mm due to application character-
istics. The metal bumps are disposed in the form of
grating and its pitch is, for example, 1 mm. Accord-
ingly, the ratio of the area of the_elastomer_resin
portions 2 to that of the metal bumps 7 (Ae/As) is 4.
The present invention is applicable even if the pitch is
not larger than 1 mm or about 0.5 mm.

The éemiconductor chips 1 are formed of
monocrystal silicon and has a linear expansion

coefficient of 3 x 10%/°C. The PCB is formed of glass

epoxy resin and has a linear expansion coefficient of 15

x 10-%/°C. Therefore, the difference in coefficient

therebetween Aa = 12 x 10-5/°C.

The semiconductor devices are required to have
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such a reliability against the temperature changes that
it is durable against 1000 repetitions in the temper-
ature cycling test at -50°C to 150°C.. Experiments which
were conducted by present inventors show that in case of
solder, thé shear stress should be suppressed to not
more than 2 % in order to endure against 1000 repeti-
tions. This is described in an article of Transactions
of the Japan Society of Mechanical Engineers (JSME),
volume 50, No. 505, chapter A, page 1709. The shear
strain ts at a low temperature of -50°C, which ié
relevant to this stress is 30 MPé (refer to the above-
mentioned article). Accordingly, the modulus of
transverse elasticity of the solder in this limit Gs =
30 / 0.02 = 1500 MPa.

The distance L between the centers of the

déformation of the metal bumps 7 and the semiconductor

device is a half of the maximum size of the semicon-

ductor chips. Since excessively small semiconductor

chips used in CSP can provide no effect inherent in csp,
the'chips having a size of 10 mm or more is used. Thus,
it is assumed that L = 5mm, 6§ = Ao » AT ¢ I, = 12 x 10-6
x 200_x 5 = 0.0012 mm from the equation (8). By putting

these values into equation (7), we obtain

Ge

(As * te/Ae) ¢ [1/(8/ts~ts/Gs)]

(0.2/4) x [1/(0.012/30-0.5/1500)]

750 [MPa] N E )
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If the modulus of transverse elastiéity of the
elastomer resin portion exceeds 750 MPa, the stress of
the solder exceeds 2 % so that the device can not endure
against the temperature cycling test of 1000 repeti-
tions.

Now, deformation of the leads 4 will be
considered. From equations (2) to (5), the ratio of se

to &s is expressed as follows:
8e/6s = (te o As Gs) / (ts s Ae ¢ Ge) .ﬁ....(10)
From equations (1) and (10), Ge is expressed as follows:
Ge = (S/Se-l).- (te ¢« As ¢ Gs) / (ts ¢ Re) ...(11)

If the lead 4 in Fig. 4 is assumed as columns
having opposite eﬁds which are secured to the semi-
conductor chips 1 and the tape 3, the relative
displacement of the leads, that is, the relative
displacement between the upper and lower surfaces of the

elastomer resin portions 2 is expressed as follows:
Be = (2+Ps 1% /(3¢ ELeI)........(12)

wherein P denotes a load applied to the root of the
leads 4 due to occurrence of relative displacement Se; 1
is a half of the length of the leads 4; El denotes the

modulus of longitudinal elasticity of the lead 4 and I
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denotes the moment of inertia of area of the leads 4.
The strain ol occurred in the leads 4 is

expressed as follows:

cl =Pe 1/ Z=Peleh/ (2¢1I)....(13)
wherein Z denotes the modulus of section and h denotes
the thickness of the lead 4.

From equations (12) and (13),

§e = (4 ¢ 12+ 51) / (3 « E1 » h)

(4212 ¢ el) / (3o h) .ueerrrnn..(ld)

wherein 1 denotes a stress occurred in the lead 4. By

replacing (11) with (14), we obtain

Ge = (8/8e-1) ¢ (te s As » Gs) / (ts « Ae)

{(3+he58)/ (4 12+ gl) -1} ¢ (te » As + Gs)

/ (ts + RAe) e eetireee e R ¢ 1)

The leads are generally formed of copper foil.
The thickﬁess h of the copper foil adhered to the tape
is about 0.03 mm. Since the length of the leads 4 is
substantially equal to the thickness te of the elaétbmer
resin 2, 1 =te / 2 = 0.1 mm.

Fatigue of the copper foil which forms the
leads 4 is disclosed in an article "Preprints of JSME,

No. 830-10, page 243. It is found that the stress
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should be not more than 2 % in order for the foil to
endure against 1000 repetitions; Accordingly, by using
E = 0.02 and the same values of parameters in equation
(15) as those used in equations.(l) to f9), Ge is

expressed as follows:

Ge = {(3 + 0.03 - 0.012) / (4 + 0.1+ 0.1+ 0.02) - 1} o
(0.2 + 1500) / (0.5 « 4)

A

50 [MPa] et eiecitecceenaenan. (16)

If the modulus of transverse elasticity of the
elastomer resin portions 2 is less than 50 MPa, the
stress of the lead 4 exceeds 2 %, so that the device can
not endure against temperature cycling test of 1000
repetitions.

It is found from the result of the analysis
that the reliability of CSP for both of the lead 4 and
the metal bumps 7 can be assured by making the modulus
of the transverse elasticity not less than 50 MPa and
not more than 75 MPa.

The Poisson’s ratio of the elastomer resin
portions is approximately 0.5. Since there is a
relation that the modulus of longitudinal élasticity = 2
X (1 + Poisson’s ratio) x the modulus of transverse
elasticity, the abo&e-mentioned condition is equivalent
to a condition in which the modulus of longitudinal
elasticity is not less than 150 MPa and not more than
2250 MPa.

Finally, the material of the seal resin 6 will
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be éonsidered. If the seal resin 6 which surrounds the
leads 4 has approximately the above-mentioned modulus
and is hard to some extent and has a linear expansion
coefficienf which is sufficiently larger than that of
the leads, the stress which is substantially same as the
thermal expansion of the resinloccurs in the lééds since
the volume of the resin is sufficiently larger than that
of the leads. Therefore, the following equation is

established.

el

]
Q
o)
.
[~3
=

wherein ap denotes the linear expansion coefficient of
the seal resin.

As mentioned above, it is necessary to
suppress the stress occurred in the leads in the
temperature cycle test of temperature difference of
200°C to not more than 2 %. Accofdingly, the following

equation is established.

ap = el / AT = 0.02/200

100 x 10 [1/°¢) cereeeee..(18)

Therefore, damage to the lead due to thermal fatigue can
be prevented in a given temperature cycle test by making
the linear expansion coefficient of the seal resin 6 not
more'than 100 x 10$/°C.

Referring now to Fig. 1, there is shown a
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sectional view showing a CSP of fhe first embodiment of
the present invention. 1In this embodiment, the
semiconductor chips 1 are provided on the circuit
forming surface with the tape layer 3 formed of
polyimide in such a maﬁner that the elastomer resin
layer 2 is interposed therebetween. Wiring patterns 5
formed of copper foil which are continuous to the leads

4 are adhered to the tape layer 3. The leads 4 are

_bonded at its oné end to the electrodes 10 of the

semiconductor chips 1. The bonding portions are sealed
with the seal resin 6. 1In the present invention, the
electrodes 10 of the semiconductor'chips 1l are disposed
along the periphery‘thereof.. Metal bumps 7 are bonded
to the wiring patterns 5. The metal bumps are formed of
tin-lead eutectic solder. The metal bumps are bonded on
its side opposite to the leads 4 to the wiring patterns
9 formed on the PCB 8 formed of glass epoxy resin. A
mounting structure is thus formed.

The elastomer resin 2 of the present embodi-
ment is formed of a resin having a modulus of transverse
elasticity which is not less than 50 MPa and not more
than 750 MPa. The resin having such é modulus includes
a resin composition in which 180 parts by weight of
molten silica filler is added to 100 parts by weight of
silicone resin, a resin'composition in which 4.4 parts
by weight of curing agent, phenol nomolac and 1 part by
weight of curing promotor, triphenyl phosphate is added

to 100 parts by weight of epdxy modified polybuthadiene
—_—
This Sheet Has B

™
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resin and a material usiné an epoxy-containing adhesive
film. The seal resin 6 is formed of a resin having the
same modulus of transverse elasticity as that of the
elastomer resin 2 and a linear expansion coefficient
less than 100 x 10%/°C. The same resin as the elastomer
resin is used for the seal resin 6. An adverse effect
on that the properties of the elastomer resin are
optimized is eliminated by using a material having a
very low modulus, for example, silicone rubber as the
seal resin 6. Therefore, the CSP of the present embodi-
ment has a high reliability for both the leads and metal
(solder).

The modulus of transverse elasticity of the
elastomer resin 2 may be not less than MPa and not more
than 750 MPa, preferably around 200 MPa which is a
geometric mean of two values. It is a matter of course
that the linear expansion coefficient of the seal resin
6 is close to that of the copper, which is 17 x 106/°cC.

It islpreferable to appropriately apply a
metal coating of nickel, gold and the like on the
surface of. the leads 4 in order to easily conduct
bonding between the electrodés 10 and the bumps 7. It
is preferable to make the physical properties of the
elastomer resin 2 and the seal resin 6 as close as
possibie to prevent respective resins from cracking.

Referring now to fig. 3, there is shown a
sectional view of a CSP of a second embodiment of the

present invention. The structure of the present
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embodiment is substantially identical with that of the
first embodiment except that the electrodes 10 of the
semiconductor chip 1 are disposed in the center of the
semiconductor chip 1.

A resin having a modulus of transverse
elasticity not less than 50 MPa and more than 750 MPa is
also used for the elastomer resin 2 in the present
embodiment. A resin having a modulus of transverse
elasticity similar to that of the elastomer resin 2 and
a linear expansion coefficient of not more than 100 x
10%/°C is used for the seal resin 6. Accordingly, the
CSP has a high reliability for both the leads and metal
(solder). lThe CSP shown in Fig. 3 is generally used as
DRM.

- Referring now to Fig. 4, there is shown a
sectional view of a third embodiment of a semiconductor
device of the present invention. In this embodiment, in
order to increase the number of metal bumps than those
of the CSP of the first embodiment, the semiconductor
chip is bonded to a metallié base 11 and an elastomer
resin 2b and a tape 3b are connected to the base 11 on
the side facing the circuit board 8 and wiring patterns
5b are further provided which are continuous to the
leads 4b which are connected to the electrodes 10b. The
wiring patterns 5b are connected to the wiring patterns
9b of the PCB 8 through metal (solder) bumps 7b. If the
base 11 is formed of a metél such as Cu, Al and the

like, the heat resistance of the package could be
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reduced since the heat generated by the semiconductor
chips 1 are rapidlyldefused. However, these metals have
a linear expansion coefficient which is remarkably
higher than that of the semiconductor chips 1.
Accordingly, the;e is the risk that the chips may be
damaged in some cases. In order to prevent this,
materials having a low linear expansion coefficient such
as Fe-Ni alloy, Mo, W may be used. Use of resin
substrate such as glass cloth epoxy resin substrate for
the base 11 can achieve reduction in weight of package.

A resin having a modulus of transverse
elasticity not less than 50 MPa and not more than 750
MPa is also used for the elastomer resin éa, 2b in the
present embodiment. A resin having a modulus of
transverse elasticity similar to that of the elastomer
resin 2a, 2b and a linear expansion coefficient'pf not
more than 100 x 10%/°C is used for the seal resin 6.
Accordingly, the CSP has a high reliability for both the
lead and metal (solder). The CSP shown in Fig. 3 is
generally used as DRM.

Although the metal bumps (7a) and (fb) are
provided both inside and outside of the face corre-
sponding to the semiconductor chips, respectively, they
may be provided only on either side. Although the
electrodes 4a ad 4b are shifted in a horizontal

direction for easy understanding, they may be aligned

~along one line in a direction perpendicular to the paper

of the drawing. The structure shown in Fig. 4 is
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excellent also in heat dissipation effect.
' Now, a fourth and fifth embodiments of the
present invention will be described.

In-the first embodimeﬁt of Fig. 1, the wiring
patterns 5 are disposed on the lower side of the tape 3
and are connected to the metal bumps 7. 1In practice,
the metal bumps_7 are formed of solder. A given area of
the tape 3 and the wiring patterns 5 are covered with a
solder resist in order to prevent unwanted flowing-out
of the fused solder on bonding.

The fourth embodiment of the present invention
is shown in Fig. 5. 1In the fourth embodiment, wiring
patterns 5 are disposed between the tape 3 and the
elastomer resin portion 2. The tape 3 is formed with
through-holes, within which the metal bumps 7 are
connected to the wiring patterns 5. Although the metal
bumps 7 are formed of solder, it is not necessary to
cover the tape 3 and the wiring patterns 5 with solder
resist since flowing-out of the fused solder on bonding
can be prevented by the through-holes formed in the tape
3. Precision of positioning of the metal bumps can be
enhanced by provision of the fhrough-holes. |

The fifth embodiment of the present invention
is shown in Fig. 6. 1In the fifth embodiment, connection
between the leads 4 continuous to the wiring patterns 5
and the electrodes 10 of the semiconductor chip 1 is
made via metal balls 12. Such a connection method is

generally referred to as tape automated bonding method.
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The metal balls 12 are formed of, for example gold (Au)
since the gold is excellent in electric conductivity,
pliable and also excellent in bonding ability.
Connection of a multiplicity of leads can be achieved
simultaneouély by using this connection method and

reliability of connection can also be enhanced.
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1. A semiconductor device, comprising

semiconductor chips having a plurality of
electrodes fof external connection;

elastomer resin portions formed of an
elastomer resin, which are bonded to said semiconductor
chips excepting at least some of said plurality of
electrodes;

a tape layer of resin including tape wiring
patterns on the surface thereof: :

a plurality of solder bumps for bonding said
printed wiring patterns to said tape wiring patterns;

leads for connecting said plurality of
electrodes of said semiconductor chips to said tape
wiring patterns; and

seal resin for covering said leads and said
plurallty of electrodes which are connected by said
leads,

wherein said elastomer resin has a modulus of
transverse elasticity not less than 50 MPa and not more
than 750 MPa.
2. A semiconductor device as defined in Claim 1
wherein said device is mounted on a printed circuit
board made of a glass epoxy resin.
3. A semiconductor device as defined in Claim 1
wherein connection between said plurality of electrodes
of said semiconductor chips and said tape wiring

patterns is conducted by a tape automated bonding method.
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4, A semiconductor device, comprising
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semiconductor chips having a plurality of
electrodes for external connection;

'elastomer resin portions formed of an
elastomer resin, which are bonded to said semiconductor
chips excepting at least some of said plurality of
electrodes;

a tape layer of resin including tape wiring
patterns on the surface thereof:

a plurality of solder bumps for bonding said
printed wiring patterns to said tape wiring patterns;

leads for connecting said plurality of
electrodes of said semiconductor chips to said tape
wiring patterns; and

seal resin fof covering said leads.and said
plurality of elect;odes which are connected by said
leads,

wherein said elasfomer resin has a modulﬁs of
longitudinal elasticity not less than 150 MPa and not
more than 2250 MPa.
5. . A semiconductor device, comprising

semiconductor chips having a plurality of
electrodes for external connection;

elastomer resin portions formed of an
elastomer resin, which are bonded to said semiconductor
chips excepting at least some of said plurality of
electrodes;

a tape layer of resin including tape wiring
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patterns on the surface thereof:
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a plﬁrality of solder bumps for bonding said
printed wiring patterns tb said tape wiring patterns:;

leads for connecting said plurality of
electrodes of said semiconductor chips to said tape
wiring patterns; and |

seal resin for covering said leads and said
plurality of electrodes which are connected by said
leads,

wherein said elastomer resin has a modulus of
transverse elasticity not less than (12 x L - 150) MPa
and not more than (12 x L - 100) MPa, wherein I denotes
the longitudinal dimension of said semiconductor chips.
6. A semiconductor device, compriéing

semiconductor chips having a plurality of
electrodes for external connection;

elastomer resin portions formed of an
elastomer resin, which are bonded to said semiconductor
chip excepting at least some of said plurality of
electrodes;

a tape layer of resin including tape wiring
patterns on the surface thereof:

a plurality of solder bumps for bonding said
printed wiring patterns to said tape wiring patterns;

leads for connecting said plurality of
electrodes of said semiconductor chips to said tape
wiring patterns; and

seal resin for covering said leads and said
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plurality of electrpdes which are connected by said
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leads,

wherein said seal resin has a linear expansion -
coefficient of not more than 100 x 106/°cC,
7. A semiconductor device, comprising

semiconductor chips having in the center
thereof a plurality of electrodes for external
cbnnection;

elastomer resin portions formed of an
elastomer resin, which are bonded to said semicénductor
chips excepting at least some of said plurality of
electrodes;

a tape layer of resin including tape wiring
patterns on the surface thereof:

a plurality of solder bumps for bonding said
printed wiring patterns to said tape wiring patterns;

leads for connecting said plurality of
electrodes of said semiconductor chips to said tape
wiring patterns; and .

seal resin for covering said leads and said
plurality of electrodes which aré.connected by said
leads.
8. A semiconductor device, comprising}

semiconductor chips having a plurality of
electrodes for external connection;

a first elastomer resin portion formed of an
elastomer resin, which is bonded to said semiconductor

chip excepting at least some of said plurality of
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electrodes;
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a first resin tape layer having second tape
wiring pattern on the surface thereof, which are
connected to said first elastomér resin portion;

a base into which said semiconductor chip is
édapted for securing the same;

a second elastomer resin portion formed of an
elastomer resin, which is bonded to said base;

a second resin tape layer having second tape
wiring patterns on the surface thereof, which is bonded
to said second elastomer resin portion;

a plurality of solder bumps for bonding said
printed wiring patterns to said first tape wiring
patterns and for bonding said printed wiring patterns to
said second wiring patterns;

first leads for connecting said plurality of
electrodes of said semiconductor chips to said first
tape wiring pattern;

second leads for connecting said plurality of
said semiconductor chips to said second tape wiring
pattern; and

a seal resin for covering said first and
second leads and said plurality of electrodes which are
connected by said first and second lead.

9. A semiconductor device, comprising
semiconductor chips having a plurality of
eleétrodes for external connection;

elastomer resin portions formed of an
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elastomer resin, which are bonded to said semiconductor
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chip excepting at least some of said plurality of
electrddes;

a resin tape layer including tape wiring
patterns on the surface facing said elastomer resin
portions and having therein through-holes exténdihg
into at least part of said tapé wiring patterns; |

a plurality of soldér bumps formed in said
through-holes for bonding said printed wiring pattern to
said tape wiring pattern;

leads for connecting said plurality of
electrodes of said_semiconductor chip to said tape
wiring patterns; and

seal resin for covering said leads and said
plurality of electrodes which are connected by said
leads.

10. | A semiconductor device, comprising
semiconductor chips having a plurality of
electrodes for external connection;

elastomer resin portions formed of an
elastomer resin, which are bonded to said semiconductor
chip excepting at least some of said plurality of
electrodes;

| a tape layer of resin including tape wiring
patterns on the surface thereof;

a plurality of solder bumps for bonding said
printed wiring patterns to said tape wiring patterns;

metal balls formed of gold on said plurality
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of electrodes of said semiconductor chips;
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leads for connecting said plurality of
electrodes of said semiconductor chips to said tape
wiring patterns through said metal balls; and

seal resin for covering said leads, said
pPlurality of electrodes which are connected by said

leads and said metal balls.



