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BACKGROUND OF THE INVENTION

The present inveﬁtion relates to a semiconductor
device fotmed of an insulating tape that has an electri-
cally conductive wiring provided to electrically connect a
semiconductor chip and external terminals, and particularly
to a ball grid array (BGA) type semiconductor device with
its external terminals made of spherical solder balls.

A BGA type semiconductor device suitable for
multiple pins, small size and high-speed operation has been
practically used in order to increase the mounting density
of semiconductor devices. The BGA type semiconductor
device has solder bumps disposed as its external terminals
in a two-dimensional array on the surface of the semicon-
ductor device. In the BGA type semiconductor device, a
member called an interposer is also used that has a
conductive wiring formed on and/or within its surface in
order to electrically connect the semiconductor chip and
the external terminals. The interposer is used in a form
of a printed wiring board of which the base material is a
glass/epdxy resin, or in another form of an insulating tape
having a conductive wiring on the surface of a base made of
polyimide or the like. -

A semiconductor device using the insulating tape
with conductive wiring formed is described in "High Connec-

tion Reliability Cleared by Structure-Improved CSP", Nikkei
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- Microdevice, Feb., 1998, pp. 48-55. 1In a conventional BGA

semiconductor device as illustrated in Fig. 10, an insulat-

ing tape 2 as an interposer is used that has a conductive
wiring 4, bonding pads 3, lands 5 and an insulating film 6.
A semiconductor chip 1 has its lower side 1b mounted on a
semiconductor chip mounting surface 2a of the insulating
tape 2 with an adhesive member 8. The bonding pads 3
formed on the semiconductor chip mounting surface 2a of the
insulating tape 2 are respectively located within dpenings
12 that are formed in the insulating film 6. The'bonding
pads and electrodes formed on the upper surface, la of the
semiconductor chip 1, though not shown are electricallj
connected by bonding metal fine wires 7 to those pads and
electrodes, respectively. A sealing member, or mold 9 is
provided on the chip mounting surface 2a side of the
insulating tape 2, sealing the semiconductor chip 1 and the
metal fine wires 7. The external terminals, 10 are
provided on the mounted side 2b of the insulating tape 2,
and bonded to the lands 5 within openings 11 of tape 2.

The semiconductor chip 1 and external terminals 10 are
electrically connected through the metal fine wires 7,

bonding pads 3, conductive wiring 4 and lands 5.

SUMMARY OF THE INVENTION

In fhe conventional semiconductor device shown in
Fig; 10, the semiconductor chip 1 is made of a material of
silicon (Si) of which the linear expansion coefficient is

about 2~3X107%/°C. The insulating tape 2 is made of a base
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material such as polyimide resin or glass/epoxy resin of
which the linear expansion coefficient is about 10X107%/°C.
The sealing mold 9 is chiefly epoxy resin with silica
particles filled, and has a linear expansion coefficient of
about 8~14X107%/°C. |

The semiconductor device is usually mounted
through the external terminals 10 on a printed wiring board
or substrate that is made of a base material of a glass/
epoxy resin (for example, FR-4) of which the linear
expansion coefficiehﬁ is about 15~16X107/°C. The linear
expansion coefficient of whole the'conventional semicon-
ductor device is close to that of the semiconductor chip 1
because the proportion of the semiconductor chip 1 within
the whole semiconductor device is large.

" When the semiconductor device mounted on the
printed wiring board undergoes a temperature cycle test for
reliability, or experiences a temperature change, a distor-
tion is caused at the external terminals 10 made of chiefly
a solder material (such as Pb-Sn based eutectic solder or
Sn-Ag-Cu based solder) due to the linear e#pansion coeffi-
cient difference between the semiconductor device and. the
printed wiring board.

In the conventional semiconductor device shown in
Fig. 10, only one side, or the chip mounting side 2a, of
the insulating tape 2 is sealed with the sealing mold 9.

Therefore, when the temperature is decreased, the semicon-

~ductor device is deformed to curve, causing a distortion at

the external terminals 10 due to the contraction of the
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sealing mold 9. The distortion due to the warp is super-
imposed on the distortion that is caused by the linear
expansion coefficient difference of the semiconductor
device to the printed wiring board, thus further increasing
the distortion at the external terminals. When the
external terminals 10 are greatly distorted and subjected
to repetitive temperature changes, they are cracked and
finally broken down.

The distortion due to the above factors becomes
the largest at the external terminal 10a that is bonded to
the land 5a close to the edge of the semiconductor chip 1
of which the linear expansion coefficient is the smallest
in the semiconductor device. The breakdown will be mosf
probably caused from this portion. Particularly when the
land 5a close to the edge of the semiconductor chip 1 is
disposed to extend across the side edge of the semicon-
ductor chip 1 as shown in Fig. 10, a large distortionm is
caused thereat as will be apparent from thé following
reason. Although the distortion at such a part of the
external terminal 10a as located right under the semicon-
ductor chip 1 can be alleviated by the deformation of the
adhesive member 8 that is elastic, the other portion over
which there is no semiconductor chip 1 is restricted by the
sealing agent 9 and thus cannot be freely deformed. There-
fore, a large distoftion ié concentrated at the end of the
external terminal 10a that is located outside the side edge
of the semiconductor chip 1, causing it to break down with

a high probability.
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When the linear expansion coefficient of the
séaling agent 9 is not so large, the external terminal 10b
located at the edge of the semiconductor device is
sometimes distorted greatly, thus b;oken down with some
probability as is similar to the external terminal 10a
close to the edge of the sémiconducto; chip 1.

Occurrence of breakdown of the external terminal
10 will result in electrical disconnection, and therefore
the semiconductor device does not properly operate, thus
the reliability of the semiconductor device being remark-~
ably reduced.

Accordingly, it is an object of the invention to
provide a semiconductor device of particularly BGA type
capable of preventing/suppressing the external terminals
from being broken down, or having hiéh reliability.

The above object can be achieved by the semicon-
ductor device having, for example, such structures of
(A)~(H) as described below.

(3) A structure having a first insulating member,
external terminals provided on a main surface of the first
insulating member, a semiconductor chip provided on the
opposite side to the side of the first insulating member on
which the external terminals are provided, a conductive
member for electrically connecting the semiconductor chip
and the external terminals, and a sealing member provided
on the opposite side to the side of the first insulating
member on which the external terminals are provided, |

wherein a second insulating member is interposed between
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the semiconductor chip and the first insulating member, and
the outer edge of the second insulating member extends from
the outer edge of the semiconductor chip.

(B) A structure having a first insulating member,
external terminals provided on a main surface of the first
insulating member, a semiconductor chip provided on the
opposite side to the side of the first insulating member on
which the external terminals are provided, a conductive
membgr for electrically connecting the semiconductor chip
and the external terminéls, and a seaiing member-provided
on the opposite side to the side of the first insulating
member on which the external terminals are provided,
wherein a second insulating member is interposed between

the semiconductor chip and the first insulating member, and

the outer edge of the second insulating member extends to a -

location corresponding to the outer edge of the external
terminal that is located outside the outer edge of the
semiconductor chip and nearest to the semiconductor chip
side.

(C) A structure having an insulating tape including a
plurality of bonding pads and-lands and a conductive wiring
for electrically connecting the bonding pads and the lands,
a semiconductor chip, a conductive member for electrically
connecting the semiconductor. chip and the bonding pads, an
adhesive member that is adhesive to the semiconductor chip
and provided on the semiconductor chip mounting side of the
insulating tape except at least the bonded area of the

bonding pads with the conductive member, a sealing member
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for sealing'the surroundings of the semiconductor chip and
the conductive member, and external terminals bonded to the
lands.

| The adhesive member is originally used for mount-
ing the semiconductor chip on the surface of the insulating
tape, and therefore usually provided only on the underside-
of the semiconductor chip. The adhesive member is made of
epoxy based resin or polyimide based resin, and these
materials are usually more flexible than the insulating
tape material. This adhesive member is provided not only
on the underside of the semiconductor chip but also on the
semiconductor chip mounting side of the insulating tape
except the bonding pad region, so that the distortion
caused at the external tefminals due to the linear expan-
sion coefficient difference between the semiconductor chip
and the printed wiring board or substrate can be alleviated
by the deformation of the flexible adhesive member. 1In
addition, since the amount of warp of the semiconductor
device due to the contraction of the sealing member can be
decreased, the distortion_caused at the external terminals
due to the warp can be reduced.

Moreover, in order to make full use of the

flexible property of the adhesive member, it is desirable

to make the elastic coefficient of the adhesive member
smaller than that of the insulating tape. When the elastic
coefficient of the adhesive member ié small, the adhesive
member itself can be easily deformed to absorb the deforma-

tion caused at the external terminals. Thus, the distor-
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tion at the external terminals can be reduced more. The
elastic coefficient (longitudinal modulus of elasticity) of
the insulating tape is about 3000~9000 MPa. The elastic
coefficient of the material of the adhesive member is
smaller than that, but it is actually about 1000 MPa.

(D) A structure having an insulating tape including a
plurality of bonding pads and lands and a conductive wiring
for electrically connecting the bonding pads and the lands,
a semiconductor chip, a conductive member for electrically
connecting the semiconductor chip and the bonding pads, an

adhesive member for gluing the semiconductor chip to the

. semiconductor chip mounting side of the insulating tape, a

sealing member for sealing the surroundings of the semicon-

. ductor chip and the conductive member, and external

terminals bonded to the lands that are located on both the
outside and inside of the edge of the semiconductor chip,
wherein the adhesive member is provided to cover to a
region including at least the lands located outside the
edge of the semiconductor chip.

When the lands bonded to the external terminals

are provided outside and inside the edge of the semicon-

ductor chip, the adhesive member, which itself is used for
mounting the semiconductor chip on the insﬁlating tape
surface, is usually provided to cover only the lands
located inside the edge of the semiconductor chip, or on
the underside of the chip.

Since the adhesive member that is more flexible

than the insulating tape is provided not only to cover the
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lands located on the underside of the semiconductor chip
but also the lands located on the outside of the edge of
the semiconductor chip, the distortion caused at the
external terminals due to the linear expansion coefficient
difference between the semiconductor device and the printed
wiring board can be alleviated by the deformation of the
flexible adhesive member. In addition, since the amount of
warp of the semiconductor device due to the contraction of
the sealing member can be decreased, the distortion caused
at the external terminals due to the warp can be reduced.

| Moreover, in order to make full use of the
flexible property of the adhesive member, it is desirable
to make the elastic coefficient of the adhesive member
smaller than that of the insulating tape.

(E) A structure having an insulating tape including a
plurality of bonding pads and lands and a conductive wiring
for electrically connecting the bonding pads and the lands,
a semiconductor chip, a conductive member for electrically
connecting the.semiconductor chip and the bonding pads, an
adhesive member for gluing the semiconductor chip to the
semiconductor chip mounting side of the insulating tape, a
sealing member for sealing the surroundings of the semicon-
ductor chip and the conductive member,. and external
terminals bonded to the lands that are located on the
outside of the edge of the semiconductor chip, wherein the
adhesive member is provided to cover to a region including
at least the lands located outside the edge of the semicon-

ductor chip.
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When the lands bonded to the external terminals
are provided outside the edge of the semiconductor chip,
the adhesive member, which itself is used for mounting the
semiconductor chip on the insulating tape surface, is
usually provided only on the underside of the semiconductor
chip but not to cover at least the lands located outside
the edge of the semiconductor chip.

The adhesive member that is more flexible than
the insulating tape material is provided to cover to the
region including the lands located outside the edge of the
semiconductor chip, so that the distortion caused at the
external terminals due to the linear expansion coeffigient
difference between the semiconductor device and the printed
wiring board can be alleviated by the deformation of the
flexible adhesive member. 1In addition, since the amount of
warp of the semiconductor device due to the contraction of
the sealing member can be decreased, the distortion caused
at the external terminals due to the warp'can be decreased.

Moreover, in order to make full use of the
flexible property of the adhesive member, it is desirable
to make the elastic coefficient of the adhesive member
smallerlthan that of the insuiating tape.

Also, it is desired that the adhesive member be
made of a filﬁ—shaped material;

There is a method of mounting the semiconductor
chip on the surface of the insulating tape, in which the
adhesive member is previously provided on the semiconductor

chip mounting area of the insulating tape and then the
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semiconductor chip is bonded through the adhesive member.
In this case, the adhesive member is provided by applying a
liquid material or a film-shaped material. In order to
make efféctive use of the distortion reducing effect of the
adhesive member, it is necessary that the adhesive member
be made of a low-elasticity material, and assure a certain
useful thickness. This is because the distortion caused at
the external terminals due to the linear expansion coeffi-
cienp difference between the semiconduétor device and the
printed wiring board is chiefly shearing strain.

The adhesive member according to the application
of a liquid material is provided by means of screen
printing or potting. However, these means are difficult in
controlling the thickness of the adhesive member, and make
the manufacturing process complicated.

The adhesive member according to the application
of a film-shaped material provides an approximately uniform
film thickness, and thus the thickness of the adhesive
member after the bonding can be easily controlled. The
semiconductor device can also be produced in the same way
as in the prior art. The film-shaped adhesive member can
be made equal to the thickness of the insulating tape, or
to about 50~80 um after the bonding of the semiconductor
chip. Therefore, the adhesive member can be satisfactorily
deformed to effectively reduce the disto:tion at the
external terminals.

(F) A structure having an insulating tape having a

plurality: of bonding'pads and lands and a conductive wiring
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for electrically connecting the bonding pads and the lands,
a semiconductor chip, a conductive member for electrically
connecting the semiconductor chip and the bonding pads, an
adhesive member for gluing the semiconductor éhip to the
semiconductor chip mounting side of the insulating tape, a
sealing member for sealing the surroundings of the semicon-
ductor chip and the conductive member, and external |
terminals bonded to the lands, wherein the adhesive member
is pppvided to.cover to a region including the lands that
are located outside the edge of the semiconductor chip and
at least close to the edge of the semiconductor chip.

When the conventional semiconductor device shown
in Fig. 10 is mounted on a printed wiring board or
substrate, the largest distortion is caused at the external
terminal 10a close to the edge of the semiconductor chip
that has the smallest linear expansion coefficient among
the other parts of the semiconductor device. In other
words, this external terminal 10a most probably breaks
down.

Thus, the flexible adhesive member is provided to

cover to the region including the lands located close to

 and outside the edge of the semiconductor chip, so that the

distortion caused at the external terminal bonded to this
land can be alleviated by the deformation of the flexiblé
adhesive member.

(G) A structure having an insulating tape having a
plurality of bonding pads and lands and a conductive wiring

for electrically connecting the bonding pads and the lands,
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a semiconductor chip, a conductive member for electrically
connecting the semiconductor chip and the bonding pads, an
adhesive member for gluing the semiconductor chip to the
semiconductor chip mounting side of the insulating tape, a
sealing member for sealing the surroundings of the semicon-
ductor chip and the conductive member, and external
términals bonded to the lands that are located on both the
outside and inside of the edge of the semiconductor chip,
wherein a member with a lower elastic coefficient than the
insulating tape is provided on the semiconductor chip
mounting side of the insulating tape and to cover the lands
located outside the projected plane of the semiconductor
chip. |

(H) A ball grid array type structure having an
insulating tape having a plurality of bonding pads and
lands and a conductive wiring for electrically connecting
the bonding pads and the lands, a semiconductor chip, a
conductive member for electrically connecting the semicon-
ductor chip and the bonding pads, an adhesive member for
gluing the semiconductor chip to the semiconductor chip
mounting side of the insulating tape, a sealing member for
sealing the surroundings of the semiconductor chip and the
conductive member, and external terminals bonded to the
lands located outside the edge of the semiconductor chip,
wherein a member with a lower elastic coefficient than the
insulating tape is provided on the semiconductor chip
mounting side of the insulating tape and to cover the lands

located outside the projected plane of the semiconductor
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chip.

Since the flexible low-elasticity member is
provided to cover the lands that are located outside the
projected plane of the semiconductor chip, the distortion
caused at the external terminals due to the linear expan-
sion coefficient difference between the semiconductor
device and the printed wiring board can be alleviated by
the deformation of the.flexible low-elasticity member. 1In
addi;ion, since the amount of warp of the semiconductor
chip due to the contraction of the sealing member can be
decreased, the distortion caused at the external terminals
due to the warp can be reduced.

Since the lands located inside the projected
plane of the semiconductor chip are covered by the.flexible
adhesive member, the distortion caused at the external
terminals bonded to the lands inside the edge can be
reduced by the_distortion_alleviating action of the
deformed adhesive member.

-Furthermore, in order to make full use of the
flexible property of the adhesive member and low-elasticity
member,.it is desired that the elastic coefficients of both
materials be smaller than that of the insulating tape.

When the adhesive member andllow-elasticity member have
small elastic coefficients, these members themselves can be
easily deformed. Thus, since the deformations of the
external terminals can'be.easily absorbed by the deforma-
tions of the adhesive member and low-elasticity member, the

distortion caused at the external terminals can be further
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reduced.

The inventors of the present invention applica-
tion examined by finite element method hoﬁ the solder
material of which the external terminals are made is
distorted when the semiconductor device of the following
structure is mounted on a printed circuit board or
substrate, and when the ambient temperature is changed from
125°C to -55°C. The result was that when the adhesive
member was provided inside the projected plane of the
semiconductor chip, or beneath the chip,_the external
terminals close to the edge of the semiconductor chip were

distorted 1.5%, while when the adhesive member was provided

‘on both the outside and inside of the projected plane of

the semiconductor chip, these external terminals were

distorted as low as 1.1%. The specifications of the

semiconductor chip used for the analysis are given below.
Size of semiconductor device: 13 mm X 13 mm
Size of semiconductor chip: 8.8 mn X 8.8 mm
Number of external terminals: 176

Distance between external terminals: 0.8 mm

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view of a semicon-
ductor device of a first embodiment according to the
invention.

Fig. 2 is a plan view of the semiconductor device

" of the first embodiment according to the invention with the

sealing agent removed.
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Fig. 3 is a cross-sectional view of a modifica-
tion of the first embodiment according to'the-invéntion.

Fig. 4 is a cross-sectional view of a semicon-
ductor device of a second embodiment according to the
invention.

Fig. 5 is a cross-sectional view of a modifica-
tion of the second embodiment according to the invention.

Fig. 6 is a cross-sectional view of a semicon-
ductqr device of a third embodiment according to the
invention.

Fig. 7 is a plan view of the semiconductor device
of the third embodiment according to thg invention with the
sealing agent removed.

Fig. 8 is a cross-sectional view of a modifica-~
tion of the third embodiment according to the invention.

Fig. 9 is a cross-sectional view of a semicon-
ductor device of a fourth embodiment according to the
invention.

Fig. 10 is a cross-sectional view of an example

of the conventional semiconductor device.

DESCRIPTION OF THE EMBODIMENTS

Embodiments of the invention will be described
with reference to the accompanying drawings.

Fig. 1 is a cross-sectional view of a semicon-
ductor device of the first embodiment according to the
invention, and Fig. 2 is a plén view thereof with the

sealing agent removed.
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Referring to Figs. 1 and 2, a semiconductor
device of this embodiment has the semiconductor chip 1, the
bonding pads 3, the ihsulating tape 2 formed of the conduc-
tive wiring 4 and lands 5, the adhesive member 8, the metal
fine wires 7 for electrically connecting the semiconductor
chip 1 and the bonding pads 3, the sealing mold 8 for
covering the semiconductor chip 1 and metal fine wires 7,
and the external terminals 10.

On the semiconductor chip mounting side 2a of the
insulating tape 2, there are provided‘the bonding pads 3 to
which the metal fine wires 7 are bonded, the lands 5 to
which the external terminals 10 are bonded, and the conduc-
tive wiring 4 for electrically connecting the bonding pads
and the lands 5. The conductive wiring 4 and lands 5 are

covered by the insulating film 6. The semiconductor chip 1

“has its lower side 1b bonded to the semiconductor chip

mounting side 2a of the insulating tape 2 with the adhesive
member 8. The adhesive member 8 is provided not only on
the bottom area of the semiconductor chip 1 but also on an
area out of the side edge of the chip 1 in order to cover
through the insulating film 6 the lands 5 that are provided
inside and outside the plane of the semiconductor chip 1.
The bonding pads 3 are respectively formed within the
openings 12 that are bored in the insulating film 6 and
adhesive member 8. One end of.each metal fine wire 7 is
bonded to the bonding pad 3 within the opening 12. The
other end of the metal fine wire 7 is bonded to an

electrode that is formed on the top la of the semiconductor
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chip 1, though not shown. On the board side 2b of the
insulating tape 2, there are formed tape holes 11 that
reach the lands 5. The external terminals 10 are bonded to
the lands 5 through the holes, respectively.

The conductive wiring 4 is made of copper (Cu)
foil or copper foil plated on its surface with gold (Au),
nickel (Ni) or the like. The bonding pads 3 and lands 5
provided along the conductive wiring 4 are made of the same
matepial as above, and the surfaces thereof are sometimes
plated in accordance with their locationmns.

The external terminals 10 are made of a solder
material (for example, fb-Sn based eutectic solder or Sn-
Ag-cu based solder). Solder balls or solder paste of that
material are respectively placed in the holes 11, and then
fused to bond to the lands 5.

The adhesive member 8 is made of a single
material of mono-layer structure or an adhesive material
coated on a tape-like substrate surface in a three or more
layer structure. The mono-layer structure material may be
epoxy based resin, polyimide based resin, epoxy + polyimide
based resin, resin composed of epoxy resin and acrylic
rubber, acrylic resin, porous polytetrafluoroethylene resin
or silicone based resin. The mono-layer structure adhesive
member 8 may be formed on the surface of the insulating
tape 2 by screen printing or potting or formed in a film
shape and attached thereto. It may also be formed on the
underside 1b of the semiconductor chip i. The adhesive

member 8 of a three-layer structure is formed of layers of
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the above-given mono-layer structure material coated on the
surface of a tape-like substrate made of polyimide resin.

The metal fine wires 7 are made of a material of
gold (Au), silver (Ag) or aluminum (Al). The insulating
film 6 is called solder resist, which is made of epoxy
resin, polyimide resin or polybutadiene resin.

The sealing mold 9 is made of a sealing material
of epoxy resin as thermosetting resin, with silica
particles filled. This material is thermally set to form
the sealing mold by transfer molding or potting.

In the semiconductor device of this embodiment,
as described above, the flexible adhesive member 8 is
formed to cover not only the lands 5 located inside the
plane of the semiconductor chip 1 but also part or all
lands 5 outside the plane thereof. Therefofe, after the
semiconductor device is mounted through the external
terminals 10 on é printed wiring board, the distortion
caused at the external terminals 10 due to the linear
expansion coefficient difference between the semiconductor
device and the printed wiring board can be alleviated by
the deformation of the flexible adhesive member 8. 1In
addition, since.the amount of the warp of the semiconductor
device that is caused by the contraction of the sealing
mold 9 can be reduced, it is possible to reduce the
distortion caused at the external terminals 10 by this
warp. |

Therefore, the external terminals 10 can be

prevented from being broken down after the semiconductor
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device is mpunted on a printed ﬁiring board, making the
semiconductor device highly reliable. |

Moreover, in order to make full use of the
fiexible property of the adhesive member 8 it is desirable
to make the elastic coefficient of the adhesive member 8
smaller than that of the insulating tape 2. The reduction
of the elastic coefficient of the adhesive member 8 will
make the adhesive member 8 itself more easily deform so
that the deformation of fhe external terminals 10 can be
easily absorbed by the deformation of the adhesive member
8. Thus, the distortion cauged at the external terminals
10 can be further reduced.

The first embodiment shown in Figs. 1 and 2 has
the insulating film 6 provided on the chip mounting side 2a
of the insulating tape 2. The insulating film 6 can
protect the conductiﬁe wiring 4 and the lands 5 from the
outside, and prevent the semiconductor chip 1.from being
made in direct contact with those wiring and lands, causing
short circuits. When the adhesive member 8 is provided to
covér the lands 5 and conductive wiring 4 as in this
embodiment, the adhesive member 8 itself has an insulating
property, and hence the semiconductor device can be
protected without the insulating £ilm 6.

Moreover, in the first embodiment shown in Figs.
1 and 2, the adhesive member 8 covers all the lands formed
on the surface of the insulating tape 2. When the semicon-
ductor device is mounted on a printed wiring board, the

maximum distortion occurs at the external terminal 10a that
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is bonded to the land 5a close to the edge of the semicon-
ductor chip 1 of which the linear expansion coefficient is
the smallest as compared with those of the other members of
the device. In other words, this external terminal 10a is
the easiest to break down.

Therefore, as shown in Fig. 3, the flexible
adhesive member 8 is formed to. cover the region including
the land 5a that is provided close to the edge of the
semiconductor chip 1 and located at least partially outside
that edge. The deformation of this flexible adhesive
member 8 can alleviéte the distortion caused at the
external terminal 10a bonded to the land 5a.

Fig. 4 is a cross-sectional view of a semicon-
ductor device of the second embodiment according to the .
invention.

The construction of the semiconductor device of
this embodiment is fundamentally the same as that of the
first embodiment, but different in that the lands 5 are
provided outside the edge of the semiconductor chip 1, and
that the flexible adhesive member 8 is provided to-cover up
to the region including the land 5b that is located outside
the edge of the semiconductor chip 1 and at the edge of the
semiconductor device.

The.sémiconductor device with the lands 5
provided outside the edge of the chip 1 as shown in Fig. 4
has a large size as compared with the semiconductor device
with the lands 5 provided inside the edge (the plane) of

the chip 1. Therefore, after the semiconductor device is
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mounted on a printed wiring board, the distortion of the
external terminal 10b provided at the edge of the device
sdmetimes increases together with that of the external
terminal 10a close to the chip 1. This is caused when the
sealing mold 9 is made of a material of small linear
expansion coefficient. In this embodiment, since the
adhesive member 8 is provided to cover up to the region
including the land 5b bonded to the external terminal 10b
that is located at the edge of the semiconductor dgvice,
the distortions of both the external terminal 10a close to
the chip 1 and the external terminal 10b at the edge of the
device can be reduced.

According to this embodiment, after the semicon-
ductor device is mounted on a printed wiring board through
the external terminals 10, the distortions OCCur:ing at the
external terminals 10 due to the linear expansion coeffi-
cient difference between the semiconductor device and the
printed wiring board can be alleviated by the deformation
of the flexible adhesive member 8. In addition, since the
amount of warp of the semiconductor device due to the
contraction of the sealing mold 9 can be reduced, the
distortion of the external terminals 10 due to this warp
can be reduced.

Therefore, the external terminals 10 can be
prevented from being broken down after the semiconductor
device is mounted on a printed'wiring board, making the
semiconductor device highly reliable. |

Moreover, in order to make full use of the
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flexible property of the adhesive member 8 if is desirable
to make the elastic coefficient of the adhesive member 8
smaller than that of the insulating tape 2. The reduction
of the elastic coefficient of the adhesive member 8 will
make the adhesive member 8 itself more.easily deform so
that the deformation of the external terminals 10 can be
easily absorbed by the deformation of the adhesive member
8. Thus, the distortion caused at the external terminals
10 can be further reduced.

Also, in the second embodiment shown in Fig. 4,
all the lands 5 formed on the surface of the insulting tape
2 are covered by the adhesive member 8. When the semicon-
ductor device is mounted on a printed wiring board, the
largest distortion is caused at the external terminal 10a
close to the edge of the semiconductor chip of which the
linear expansion coefficient is the smallest as compared
with those of the other members of the device. That is,
this external terminal 10a is the easiest to break down.

Thus, as shown in Fig. 5, the flexible adhesive
member 8 is formed to cover up to the region including.at
least the land 5a that is located close to the edge of the
semiconductor chip 1, so that the distortion at the ‘
external terminal 10a bonded to the land 5a can be
alleviated by the deformation of the flexible adhesive
member 8.

Fig. 6 is a cross-sectional view of a semicon-
ductor device of the third embodiment according to the

invention. Fig. 7 is a plan view of the semiconductor
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device of Fig. 6 with its sealing mold removed.

The construction of the semiconductor device of
this embodiment is fundamentally the same as that of the
first embodiment, but different from the first embodiment
in that the lands 5 located on the central side relative to
the bonding pads 3 aré covered through the insulating film
6 by the adhesive member 8 and that the lands 5 located on
the outside of the bonding pads 3 are covered through the
insulating film 6 by a low-elasticity member 13.

The low-elasticity member 13 is made of a
material having the same flexibility as the adhesive
member. For example, it is a single material of mono-layer
structure or an adhesive material of three or more layer
structure coated on a tape-like substrate. The mono-layer
structure material may be epoxy based resin, polyimide
based resin, epoxy +'polyimide based resin, resin formed of
epoxy resin and acrylic rubber, acrylic based resin, porous
polytetrafluoroethylene resin or silicohe based resin. The
mono-layer structure low-elasticity member 13 may be formed
on the surface of the insulating tape 2 by screen printing
or potting or formed in a film shape and attached thereto.
It may also be formed on the underside 1b of the semicon-
ductor chip 1. The low-elasticity member 13 of a three-
1ayer structure is formed of layers of the above-given
mono-layer structure material coated as an adhesive on the
surface of a tape-like substrate made of polyimide resin.

According to this embodiment, since the lands 5

are covered by the flexible adhesive member 8 or low-
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elasticity member 13, the distortion caused at the external
terminals 10 due to the linear expansion coefficient
difference between the semiconductor device and the printed
wiring substrate can be alleviated by thé deformation of
the flexible adhesive member 8 and low-elasticity member 13
after the semiconductor device is mounted through the

external terminals 10 on a printed wiring board. 1In

- addition, since the amount of warp of the semiconductor

deviqe'due to the contraction of the sealing mold.9 can be
reduced, the distortion caused at the external terminals 10
due to this warp can be reduced.

Therefore, the external terminals 10 can be
prevented from being broke down after the semiconductor
device is mounted on a printed wiring board, thus making
the semiconductor device highly reliable.

Moreover, in order to make full use of the
flexible property of the adhesive member 8 and low-
elasticity member 13 it is desirable to make the élastic
coefficients of these members smaller than that of the
insulating tape 2. The reduction of the elastic coeffi-
cients of these members will make these members themselves
more easily deform so that the deformation of the external
terminals 10 can be easily absorbed by the deformation of
these members. Thus, the distortion caused at the external
terminals 10 can be further reduced.

Fig. 8 is a cross-sectional view of a modifica-
tion of the semiconductor device of Fig. 6.

In Fig. 8, the lands 5 are provided on the
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outside of the edge of the semiconductor chip 1. Of these
lands 5, ones located on the center side relative to the
bonding pads 3 are covered through the insulating film 6 by
the adhesive member 8, and ones located on the outside of
the bonding pads 3 are covered through the insulating film
6 by the low-elasticity member 13.

According to this embodiment, since the lands 5
located outside the edge of the semiconductor chip 1 are
covered by the flexible adhesive member 8 or low-elasticity
member 13, the distortions of the external terminals 10 due
to the linear expansion coefficient difference between the
semiconductor device and a printed wiring board can be
alleviated by the deformation of the flexible adhesive
member 8 and low-elasticity member 13 after the semicon-
ductor device is mounted through the eiternal terminals 10
on the printed wiring board. 1In addition, since the amount
of warp of the semiconductor device due to the contraction
of the sealing mold 9 can be reduced; the distortion of the
external terminals 10 due to this warp can be reduced.

In this embodiment, ﬁhe lands 5 located on the
center side relative to the bonding pads 3 are covered
through the insulating film 6 by the adhesive member 8.
However, in the structure in which the lands 5 are located
on the outside of the edge of the semiconductor chip 1 as
in this embodiment, all the lands 5 may be covered by the
low-elasticity member 13.

Fig. 9 is a cross-sectional view of a semicon-

ductor device of the fourth embodiment according to the
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invention.

As shown in Fig. 9, the semiconductor device of
this embodiment has the semiconductor chip 1, the bonding
pads 3, the insulating tape 2 formed of the conductive
wiring 4 and lands 5, a filler 15, bumps 14 for electri-
cally connecting the semiconductor chip 1 and the bonding
pads 3, the sealing mold 9 for covering the semiconductor
chip 1, and the external terminals 10. |

On the semiconductor chip mounting side 2a of the
insulating tape 2, there are provided the bonding pads 3 to
which the bumps 14 are bonded, the lahds 5 to which the
externals 10 are bonded, and the conductive wiring 4 for
electrically connecting the bonding pads 3 and the lands 5.
The lands 5 are iocated outside the edge of the semicon-
ductor chip 1, and the lands 5 and part of the conductive
wiring 4 are covered by the insulating film 6. The semi-
conductor chip 1 has its top la turned down to the chip .
mounting side 2a of the insulating tape 2, and mounted
thereon. The electrodes, not shown, formed on the top la
of the semiconductor chip 1 and the bonding pads 3 are
electrically connected through the bumps 14. An adhesive
member 15 is provided between the top la of the semicon-
ductor chip 1 and the insulating tape 2 to protect the
chip’s top la, bumps 14 and junctions.between the bumps 14
and the bonding pads 3. On the chip mounting side 2a of
the insulating tape 2, there is also provided through the
insulating film 6 the low-elasticity member 13 to cover the

lands 5. The sealing mold 9 is provided on the chip
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mounting side 2a of the insulating tape 2 to cover the
surroundings of the semiconductor chip 1. On the mounted
side 2b of the insulating tape 2, there are provided tape
openings 11 that reach the bottoms of the lands 5. The
terminals 10 are connected through the openings 11 to the
lands 5.

The conductive wiring 4 is made of copper (Cu)
foil or copper foil plated with gold (Au), nickel (Ni) or
other metal. The bonding pads 3 and lands 5 along the
conductive wiring 4 are also made of the same material, and
sometimes plated according to the locations in order to
enhance the adhesion between the.bumps 14 and the external
terminals 10.

The external terminals 10 are made of a solder
material (for example, Pb-Sn based eutectic solder or Sn-
Ag-cﬁ based solder). Solder balls or solder paste of that
material are respectively placed in the holes 11, and then
fused to bond to the lands 5.

| The low-elasticity member 13 is made of a single
material of mono-layer structure or an adhesive material
coated on a tape-like substrate surface in a three or more
layer structure. The mono-layer structufe material may be
epoxy based resin, polyimide based resin, epoxy + polyimide
based resin, resin composed of epoxy resin and acrylic
rubber, acrylic resin, porous polytetrafluoroethylene resin
or silicone based resin. The mono-layer structure low-
elasticity member 13 may be formed on the surface of the

insulating tape 2 by screen printing or potting or formed
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in a film shape and attached thereto. It may also be
formed on the underside 1lb of the semiconductor chip 1.

The low-elasticity member 13 of a three-layer structure is
formed of layers of the above-given mono-layer structure
material coated on the surface of a tape-like substrate
made of polyimide resin. The adhesive member 15, which is
called under film, is made of a flexible material chiefly
of, for example, epoxy based resin, polyimide based resin
or silicone based resin.

The bumps 14 are made of gold (Au), silver (Aqg),
Aluminum (Al) or solder (for example, Pb-Sn based eutectic
solder). The insulating film 6, which is called solder
resist, is made of epoxy resin, polyimide resin or poly-
butadiene resin.

" The sealing mold 9 is made of a material of époxy
resin as a thermosetting resin, with silica particles |
filled. This material is thermally set by transfer molding
or potting to form the sealing mold 9.

According to this embodiment, since the lands 5
located on the outside of the edge of the semiconductor
chip 1 are covered by the flexible low-elésticity member
13, the distortion caused at the external terminals 10 due
to the linear expansion coefficient difference between the
semiconductor device and the printed wiring board can be
alleviated by the deformation of the flexible low-
elasticity member 13 after the semiconductor device is
mounted through the external terminals 10 on the printed

wiring board. In addition, since the amount of warp of the
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semiconductor device due to the contraction of the sealing
mold 9 can be reduced, the distortion of £he external
terminals 10 due to this warp can also be reduced.
Moreover, according to the invention, the

electrical paths can be shortened by bonding the semicon-

“ductor chip 1, the bonding pads 3 and bumps 14, making it

possible to increase the operation speed of the semicon-
ductor device.

-According to the invention; since the distortion
caused at the external terminals 10 due to the linear
expansion coefficient difference between the semiconductor
device and the printed wiring board, and to the warp of the
semiconductor device can be reduced after the semiconductor
device is mounted on a printed wiring board, the external
terminals can be prevented from being broken down. Thus, a

highly reliable semiconductor device can be provided.
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1. A semiconductor device comprising:

WHAT IS CLAIMED IS:

a first insulating member;

external terminals provided on a main surface of
said first insulating member;

a semiconductor chip provided on the opposite
side to said main surface of said first insulating member
on which said external terminals are provided;

a conductive member for electrically connecting
said semiconductor chip and said external'terminals; and

a sealing member provided on the opposite side to
said main surface of said first insulating member on which
said external terminals are provided,

wherein a second insulating member is interposed
between said semiconductor chip and said first insulating
member, and that the outer edge of said second insulating
member projects from that of said semiconductor chip.

2. o A semiconductor device comprising:

a first insulating member;

external terminals provided on a main surface of
said first insulating member;

a semiconductor chip provided_on the opposite
side to said main surface of said first insulating member
on which said external terminals are provided;

a conductive member for electrically connecting
said semiconductor chip and said external terminals; and

a sealing member provided on the opposite side to

said main surface of said first insulating member on which
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said external terminals are provided,
wherein a second insulating member is interposed

between said semiconductor chip and said first insulating
member, and that the outer edge of said second insulating
member extends up to a location corresponding to the outer
edge of said external terminal that is located outside the
outer edge of said semiconductor chip and nearest to said
semiconductor chip side.
3. _ A semiconductor device according to claim 1,
wherein the elastic coefficient of said second insulating
member is lower than that of said first inéulating member.
4. A semiconductor device according to claim 2,
wherein the elastic coefficient of said second insulating
member is lower than that of said first insulating member.
5. A semiconductor device comprising:

an insulating tape having a plurality of bonding
pads and lands and a conductive wiring for electrically
connecting said bonding pads and said lands:

a semiconductor chip;

a conductive member for electrically connecting
said semiconductor chip and said bonding pads;

an adhesive member that is adhesive to said
semiconductor chip and provided on the semiconductor chip
mbunting side of said insulating tape except at least the
bonded area of said bonding pads with said conductive
member:;

a sealing member for sealing the surroundings of

said semiconductor chip and said conductive member; and
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external terminals bonded to said lands.
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6. A semiconductor device comprising:

an insulating tape having a plurality of bonding
pads and lands and a conductive wiring for electrically
connecting said bonding pads and said lands;

a semiconductor chip;

a conductive member for electrically connecting
said semiconductor chip and said bonding pads;

an adhesive member for gluing said semiconductor
- chip to the semiconductof chip mounting side of said
insulating tape;

a sealing member for sealing the surroundings of
said semiconductor chip and.said conductive member; and

external terminals bonded to said lands that are
located on both the outside and inside of the edgé of said
semiconductor chip,

wherein said adhesive member is provided to cover
.up to a region including at least said lands located
outside the edge of said semiconductor chip.
7. | A semiconductor device comprising:

an insulating tape having a plurality of bonding
pads and lands and a conductive wiring for electrically
connecting said bonding pads and said lands;

a semiconductor chip;

a conductive member for electrically connecting
said semiconductor chip and said bonding pads;

an adhesive meﬁber for gluing said semiconductor

chip to the semiconductor chip mounting side of said
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a sealing member for sealing the surroundings of

insulating tape;

said semiconductor chip and said conductive member; and .

external terminals bonded to said lands that are
located on the outside of the edge of said semiconductor
chip,

wherein said adhesive member is provided to cover
up to a region including at least said lands located
outside the edge of said semiconductor chip.
8; A ball grid array type semiconductor device
compriéing: | | |

an insulating tape having a plurality of bonding
pads and lands and a conductive wiring for electrically
cbnnecting said bonding pads and said lands;

a semiconductor chip;

a conductive member for electrically connecting
said semiconductor chip and said bonding pads;

. an adhesive member for gluing said semiconductor
chip to the semiconductor chip mounting side of said
insulating tape; |

a sealing member for sealing the surroundings of
said semiconductor chip and said conductive member; and

external terminals bonded to said lands,

wherein said adhesive member is provided to cover
up to a region including said lands that are locatéd
outside the edge of séid semiconductor chip and at least
close to the edge of said semiconductor chip.

9. A ball grid array type semiconductor device
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an insulating tape having a plurality of bonding
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pads and lands and a conductive wiring for electrically
-connecting said bonding pads and said lands;

a semiconductor chip;

a conductive member for electrically connecting
said semiconductor chip and said bonding pads;

| an adhesive member for gluing said semiconductor

chip to the semiconductor chip mounting side of said
insulating tape;

a sealing member for sealing the surfoundings of
said semiconductor chip and said conductive member; and

external terminals bonded to said lands that are
located on both the outside and inside of the edge of said
semiconductor chip, |

wherein a member with a lower elastic coefficient
than said insulating tape is provided on the semiconductor
dhip mounting side of said insulating tape and to cover

said lands located outside the edge of said semiconductor

chip.
10. A ball grid array type semiconductor device
comprisings:

an insulating tape having a plurality of bonding
pads and lands and a conductive wiring for electrically
connecting said bonding pads and said lands;

a semiconductor chip;

a conductive member for electrically connecting

said semiconductor chip and said bonding pads;
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an adhesive member for gluing said semiconductor

- chip to the semiconductor chip mounting side of said
insulating tape;

a sealing member for sealing the surroundings of
said semiconductor chip and said conductive member; and

external terminals bonded to said lands located
outside the edge of said semiconductor chip,

wherein a member with a lower elastic coefficient
than said insulating tape is provided on the semiconductor
chip mounting side of said insulating tape and to cover
said lands located outside the edge of said semiconductor
chip.
11, A semiconductor device according to claim 4,
wherein said adhesive member is made of a material with a

lower elastic coefficient than said insulating tape.



