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FLIP CHIP TYPE SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING
THE SAME
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F THE INVEWTION

\ BACKGROUND OF TEE INVENTION
Field of the Invention
The present invention relates to a flip chip type
semiconductor device and a method of manufacturing the same. In
particular, the present invention relates to a flip chip type
semiconductor device, £rom which a semiconductor ¢hip can be
. recovered, having excellent mounting reliability, and 2 method of
manufacturing the same.
Description of the Re;ated Art
In a £flip chip type semiconductor device, protruding bumps
. are formed with a metallic material such as a solder, Xu, Sn=-2g
i alloys or the like on external terminals formed in the periphery
of the semiconductor chip or external terminals formed in a
prescribed area array on an active region. Such a flip chip type
semiconductor device is mounted by an end user on a nml't-i-layer
wiring board on which electrode pads are arranged in the same
pattern as the bumps on the £lip chip type semiconductor device.
When a solder is used as a bump mwaterial to mount the flip chip
type semiconductor device on the multi-layer wiring board, in
general, bonding is carried out by an TR (infrared ray) reflow
process, in which a £lux is used and the bumps are heated to a
. pregcribed temperature. '
1 However, when the flip chip type semiconductor device is
mounted on the multi-~layer wiring board, stress distortion oceurs
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due to a difference in linear expansion coefficients 6f the
malti-layer wiring board and the £flip chip type semiconductor
device. Consequently, cracks oceur at the interface between the
flip chip type semiconductor device and the bumps. Therefore,
mounting reliability, particularly, & temperature cycle
characteristic of the £lip chip type semiconductor device is
degraded. Furthermore, since thermal and mechanical stresses
wpon mounting are applied to the semiconductor chip. as well, the
semiconductox chip, particularly, a passivation film and an
active region surface under the passivation £ilm are damaged.

In order to solve these problems, a technique has been
conventionally proposed that a ceramic material such as AIN
(aluminum nitride), mullite, glass ceramic or the like is used as
a material for the multi-layer wiring board to minimize the
difference in linear expansion coefficieénts between the material
of the multi-layer wiring board and silicon, thereby minimizing
the stress distortion. Thus, mounting reliability is jmpreved.

Even though the mounting reliability is improved, however,
cost is a problem in this technique since an expensive c;ramic
material is used as a material for the malti-layer wiring board.
Therefore, in general, application of this technique is limited
to fabrication of a high-priced super computer or large~scale
computer.

On the other hand, recently, a technique is widely being
utilized that an organic material, which has a high linear
expansion coefficient but is relatively inexpensive, is used as a
material for the mmlti-layer wiring board, and then an underfill
resin is disposed between this multi-layer wiring board and a
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semiconductor chip. In this technique, the disposition of the

underfill resin between the semiconductor chip and the multi-
layer wiring board composed of organic material makes it possible
to distribute a shearing stress imposed on bump bonding portions
disposed between the semiconductor chip and the multi-layer
wiring board. Thereby, mounting reliability is improved. This
technique enables use of a multi-layer wiring bhoard camposed of
inexpensive organic materials.

However, the above-described technique using an underfill
resin has problems described below.

Pirstly, it is difficult to recover a semiconductor chip.
Since a high-performance ILSI (large scale integrated circuit) is
generally used as a £lip chip type semiconductor chip, the
semiconductor chip itself is expensive. Therefore, if a
semiconductor ¢hip is mounted on the multi-layer wiring board and
then a defective site is detected in a portion other than the
semjconductor chip during an electric screening process, the non-
defective semiconductor chip needs to he xecovered and reused.
For example, if defective bonding is detected in a olde;: bunp
portion, the semiconductor chip needs to be peeled off and then
bonded again. However, recovery of a semiconductor chip is
technically difficult in the above-described structure of the
£lip chip type semiconductor device, in which an underfill resin
is J‘.nt.erposed between the semiconduetor chip and the moupting
board.

Figs. 1A and 1B are sectional views showing a method of
mounting a conventional semiconductor device on a multi-layer
wiring boaxd. Fig. 1A shows the semiconductor chip. As shown in
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surface of a semiconductor chip 24. Fig. 1B shows a state that

Fig. 1A, outer solder electrodes 13 are formed on the bottom

the semiconductor chip 24 is mouated. As shown in Fig. 1B, the
semiconductor chip 24 is mounted and bended onto a mounting board
25 by melting 4he solder bumps while the outer solder electrodes
13 are positioned on electrode poxtions (not shown) on the
mounting board 25, An underfill resin 26 is filled between the
gsemiconductor chip 24 and the mounting board 25. That is, the
outer solder electrodes 13 are buried in the underfill resin 26.
Fig. 1C is a sectional view showing a method of recovering
the semiconductor chip 24. To recover the semiconductor chip 24,
as shown in Fig. 1C, the rear surface of the semiconductor chip
24 is suck by a heating/sucking tool 27 for repair while heated.
Then, the semiconductor chip 24 is pulled up while the bump
bonding portions are being melted. Thus, the non-defective

semiconductor chip 24 is removed from the mounting hoard 25.

Fig. 2 is a sectional view showing a state after the ‘
semiconductor chip 24 in the conventional flip chip type
semiconductor device is rewoved from the mounting board 25. As
shown in Fig. 2, when a c¢hip is removed from a semiconductor
device having an underfill resin, problems arise that the ocuter
solder electrodes 13 remain buried in the underfill resin 26, the
underfill resin 26 and the mounting board 25 are damaged and so
forth. Therefore, the non-defective semiconductor chip 24 cannot
be reused. With the above-described reasons, it is difficult to
reuse a non-defective flip chip ctype semiconductor chip in the
conventional technique.

Secondly, if voids exist in the underfill resin 26 or a
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bonding characteristic is unfavorxable at the interféce between
the under£ill xresin 26 and the semiconductor chip 24 and the
interface between the underfill resin 26 and the mounting board
25, a peeling phenomenon is induced at the aforementioned
intexfaces in a hygroscopic reflow process for a product. Thus,
a non-defective product becomes defective.

Thirdly, since a process of heating to a high temperature
is pexrformed when the semiconductor chip 24 is recovered, barrier
metal-bonding portions of the removed semiconductor chip 24 and
the outer solder electrodes 13 as well as a passivation £ilm (not
shown) are damaged. Thus, a non-defective semiconductor chip may
become defective. The passivation £ilm is formed for the purpose
of protecting the active region of the semiconductor chip 24 and
composed of PT (polyimide) organic material or inorganic material
such as an Si0 material such as §i0, Si0, or the like.
Furthermore, thexmal and mechanical loads applied to the outer
solder electrodes 13 are transmitted to the semiconductor chip 24,
and thus a non-cefective semiconductor chip 24 may becomg
defective. In this case, peripheral devices including the
mounting board 25 may also become defective.

Therefore, in reality, use of an organic material as a
material for the mplti-layer wiring board cannot lead to a lowex
cost.

When a ceramic multi-layer wiring board is used, recovery
of a non-defective semiconductor ¢hip is relatively easy since
use of an underfill resin is not required due to eptimization of
the linear expansion coefficient of the ceramic material.
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An object of the praesent invention is to provide a low-
cost £flip chip type semiconductor device in which an underfill
resin is not used, mounting reliability is excellent since cracks
due to a thermal stxess can be prevented at the interface between
a semiconductor chip and soldex bumps and the semiconductor chip
can be recovexed, and a method of manufacturing the same.

The £lip chip type semiconductor device according to the
present invention comprises a semiconductor chip provided with
pad electrodes, an insulating resin layer covering a
semiconductor chip surface on a side on which the pad electrodes
are provided, metallic posts which penetrates through this
insulating resin layer and are connected to the pad electrodes
and electrodes which are provided on the insulating resin layer
surface and connected to the metallic posts. The metallic post
has a first portion buried in the insulating resin layer and a
second portion projécted from the insulating resin layer. It is
noted that when “metal” is referred to in the present invention,
not only pure metals but also alloys are included.

In the present invention, a mounted semiconductor chip can
be recovered since an underfill resin is not provided.
Furthermore, since an underfill resin is not provided, there is
no problem of a peeling phenomenon due to voids in the underfill
resin or defective bonding between the underfill resin and a
semiconductor chip or a mounting beard. Furthermore, an
insulating resin layer and metallic posts axe disposed between
the pad electrodes of the semiconductor chip and externally
exposed electrodes. Ends of the metallic posts are projected
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from the insulating resin layer surface. Therefore, a layer
compased of the metallic posts and the insulating resin layer
serves as a stress relaxation layer so that thermal and
mechanical loads imposed on the externally exposed electrodes can
be prevented from transmitting to a semiconductor chip.
Furthermore, since a contact area between the metallic post and
outer solder electrode naking contact with the metallic post is
large and, moreover, damage to the outer solder electrode due to
a horizoental stress and thereby propagation of cracks can be
prevented, bond strength between the metallic post and cutey
solder electrode can be increased. Therefore, mounting
reliability of the flip chip type semiconductor device can be
improved. Consequently, a f£lip chip type semiconductor device
from which a semiconductor chip can be recovered and which has
excellent mounting reliability can be provided without using an
expensive ceramic substrate.

In this flip chip type semiconductor device, centroids of
the aforementioned first and second portions may be deviated from
each other in a plane view. Consequently, the metallic post can
be divided into two portions. Therefore, thermal and mechanical
loads transmitted to the semiconductor chip via the metallic post
can be further reduced and the aforementioned effect can be
further enhanced.

In a method of manufacturing a £lip chip type
semiconductor device according to the present invention, a
plurality of recessed portions are formed in the surface of a
metallic substrate, and a metallic post is formed on the surface
of each receséed portion. Then, this metallic post and a pad
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resin layer is formed by filling an insulating resin into a space

electrode of a semiconductor chip are connect:ed, an insulating

between the metallic substrate and the semiconductor chip, the
metallic substrate is removed and electrodes are formed on the
metallic post.

In anothex method of manufacturing a £lip chip type
semiconductor device according to the present invention, a
plurality of projected portions on a first surface of a metallic
substrate, a plurality of projected portions corresponding to the
projected portions formed on the first surface are foxmed on a
second surface of the metallic substrate, and the projected
portions formed on the first surface and pad electrodes of a
semiconductor chip are connected with each other. Then, an
insulating resin layer is formed by £illing an insulating resin
into a space between the metallic substrate and the semiconductor
chip, the projected portions are partitioned by removing portions
of the metallic substrate other than the projected portions and
electrodes are formed on the projected portions formed on the
second surface of the metallic substrate.

mpsequently, the aforementioned flip chip type
semiconductor device can be efficiently fabricated.

The plurality of projected pertions may be formed by
forming a resist for masking regions where the projected portions
are to be formed and etching the metallic substrate by using this

resist as a mask.

BRIEF DESCRIPTION OF THE DRAWINGS
Pigs. 1A and 1B are sectional views showing a method of
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mounting a conventional semiconductor device on a malti-layer
wiring board; '

Fig. 1C is a sectional view showing a conventional method
of recovering a semiconductor chip;

Fig. 2 is a sectional view showivng a state after a
semiconductor chip is removed from a mounting board in a
conventional flip chip type semiconductor device;

Fig. 3 is a sectional view showing a flip chip ¢ype
semiconductor device accoxding to a first embodiment of the

 present invention;

Fig. 4 is a plan view showing the flip chip type
semiconductor device of the embodiment viewed from an outer
solder electrode side;

Figs. 52 to SK are sectional views showing a method of
manufacturing the £lip chip type semicoﬁductot device according
to the embodiment in the order of mamufacturing process steps;

Fig. 6 is a sectional view showing a £lip chip type
semiconductor device according to a second embodiment of the
present invention;

Figs. 7A to 7F are sectional views showing a method of
manufacturing the £lip chip type semiconductor device accoxrding
to the embodiment in the order of manufacturing process steps;

Fig. 8 is a sectiopal view showing a flip chip type
semiconductor device according to a third embodiment of the
present inventiozi;

Figs. 9a and 9B are sectional views showing a method of
manufacturing the £lip chip type semiconductor device according
to the embodiment in the order of manufacturing process steps;
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= Fig. 10 is a sectional view showing a flip chip type
semiconductor device according to a fourth embodiment of the
present invention;

Fig. 11 is a plen view showing the flip chip type
semiconductor device of the embodiment viewed fram the outer
solder electrode side;

Figs. 123 to 12G are sectional views showing a method of
manafacturing the flip chip type semiconductor device ag¢ording
to the embodiment in the oxder of manufacturing process steps;

Fig. 13 is a sectional view showing a flip chip type
semiconductor device according to a fifth embodiment of the
present invention;

Figs. 14A to 14C are sectional views showing a method of
manufacturing the flip chip type semiconductor device according
to the embodiment in the order of manufacturing process steps;

Fig. 15 is a sectional view showing a £lip chip type
semiconductor device according to a sixth ewmbodiment of the
present invention.;

Fig. 16 is a plan view showing the f£flip chip type
semiconductor device of the embodiment viewed from the outer
soldex electrode sidej;

Figs. 17A to 17F are sectional views showing a method of
manufacturing the f£lip chip type semiconductor device according
to the embodiment in the oxder of manufactuving process steps;

Pigs. 18A to 18F are sectional views showing a method of
manufacturing a £lip chip type semiconductor device according to
a seventh embodiment of the present invention in the order of
manufacturing process steps; and
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Figs. 19A and 198 ave sectional views showihg a method of
manufacturing a flip chip type semiconductor device according to
an eighth embodiment of the present invention in the order of

manufacturing process steps.

DETATILED DESCRYPTION OF THE PREFERRED EMBODIMENTS

Bereafter, embodiments of the present invention will be
described in detail with reference to the accompanying drawings.
The construction, manufacturing method and effects of a £lip chip
type semiconductor device according to a first embodiment will be
explained below. First, the construction of the flip c¢hip type
semiconductor device according to the first embodiment will be
explained.

Fig. 3 is a sectional view showing a flip chip type
semiconductor device according to the first embodiment. In the
flip chip type semiconductor device of the embodiment, a
semiconductor chip 10 is provided with a plurality of pad
electrodes 31 on one surface thereof and a solder electrode 9 is
connected to each pad electrode 31. A metallic post 8 is further
connected to each solder electrode 9. 2An insulating resin layer
11 is coated on a surface of the semiconductor chip 10 on a side
on which the pad electxodes 31 are formed. And, whole the pad
electrode 31 and solder electrode 9 and part of the metallic post
8 are buxried in the insulating resin layer ll. The remaining
portion of the metallic post 8 is projected fram the insulating
resin layer 11 to form a protrusion 12. A second plating £ilm 7
and first plating film 6 are coated on the protrusion 12 of the
metallic post 8., An outer solder electrode 13 is connected to
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the first plating film 6. The outer solder electrode 13 is

formed so as to cover the protrusion 12.

Fig. 4 is a plan view showing the £lip chip type
semiconductor device of the embodiment viewed from the outer
solder electrode 13 side. As shown in Fig. 4, in this flip chip
type semiconductor device, the outer solder electrodes 13 are
arranged in a matrix on the insulating resin layer 11.

In the embodiment, for example, the height of the solder
electrode 9 can be made about 100 um, the height of the metallic
post 8 can be made about 100 Um, the height of the portion of
;ne metallic post 8 buried in the insulating resin layer 11 can
be made about 80 4m and the height of the portion projected from
the surface of the insulating resin layer 11 can be made about 20
4m. The height of the outer solder electrode 13 can be made
about 100 um and the diameter of the metallic post 8 can be made,
for example, 150 4Um. Furthermore, the thickness of the
semiconductor chip 10 can be made, for example, about 50 to 725
. _

A method of manufacturing the flip chip type semiconductor
device according to the embodiment will be described below. Figs.
SA to 5K are sectional views showing the method of manufacturing
the flip chip type semiconductor device accordirg to the
embodiment in the order of manufacturing process steps. As shosm
in Figs. 5A and 5B, a resist 2a is formed on a surface of a
metallic substrate la. The material of the metallic substrate la
is not particularly limited, but coppex, nickel, gold, tin, lead,
42 alloy containing these or the like, which can be easily etched
later, is preferahle. The thickness of the metallic substrate la
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is not particularly limited either, but a thickness which affects

etching as little as possible and can be easily handled is
preferabie. Subsequently, as shown in Fig. 5C, this resist 2a is
exposed and developed to form a patterned resist 4a having
prescribed apertures. Then, as shown in Fig. 5D, half-etching is
selectively perfoxmed by using this resist 4a as a mask to form
recessed portions 30a at positions at which plating and bumps are
to be formed later. This recessed portion 30a needs a size
enough to have a gtructure of an outer post Jater.

Subsequently, as shown in Fig. S5E, a first plating €ilm &
is formed in the recessed portion 30a. At this time, the resist
da u=ed in the aforeqentioned half-etching is utilized as a mask
as it is. As a material of the first plating £ilm 6, a metal
with which only the metallic substrate la can be selectively
etched so that the first plating film 6 remains even when the
metallic substrate la is etcl;ed in a later process, for example,
A is used, As shown in Fig. 5F, a second plating £ilm 7 may be
formed on the first plating film 6, This second plating £ilm 7
is formed, for example, to improve plating stability when a
metallic post 8 is formed in the next process.

Subsequently, as shown in Fig. 5G, metallic posts 8 are
formed by plating using the resist 4a as a mask. The matexrial of
the metallic post 8 is not particularly limited, but'a material
which has a favorable bonding characteristic with a chip to be
mounted onto the metallic post 8 in a later process and has
favorable conductivity, for example, Cu can be used. 0r, solder
plating may be formed on £he metallic post 8.

Then, as shown in Figs. 5H and SI, solder electrodes 9 are
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provided on pad electrodes 31 of a semiconductor chip 10 and the
semd.conductor chip 10 is mounted onto the metallic posts 8 by a
chip bonder (not shown) and a reflow device (not shown) or the
like. Then, the metallic posts B and the soldex electrodes 9 are
bonded by metallic bond by thermal treatment. However, if solder
plating is formed on the metallic post 8, the pad electrode of
the semiconductor chip 10 does not need to be provided with the
solder electrode 9. Then, as shown in Fig. 5J, an insulating
resin is filled between the semiconductor chip 10 and metallic
substrate la to form an insulating resin layer 11 and c¢over the
metallic post 8. Methods of filling the insulating resin include
a method utilizing a capillary phenamenon, a transfer-sealing
method and so forth. As the insulating resin, epoxy resins,
silicon resins, polyimide resins, polyolefin resins, cyanate
estex resins, phenol resins, naphthalene resins, fluorene resins
or the like can be used. Subsequently, as shown in Fig. 5K, only
the metallic substrate la is removed by etching.

Then, as shown in Fig. 3, a solder ball is mounted on the
protrusion 12 of the metallic post 8 and bonded to the metallic
post 8 by a method such as a reflow treatment or the like to foxm
an outer solder electrode 13. By the above processes, such a
flip chip type semiconductor device as shown in Figs. 3 and 4 can
be obtained.

Effects of the first embodiment will be explained below.
In the embodiment, since the metallic post 8 has the protrusion
12 projected from the surface of thé insulating resin layer 11,
peeling of the outer solder electrode 13 from the metallic post 8

can be reliably prevented when a shearing stress is applied to
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the outer solder electrode 13 in the horizontal dn.rectlon, as
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compared with a case where a protrusion 12 is not provided, That
is, when a shearing stress exceeding a certain level is applied
to the outer solder electrode 13, cracks occur at the. interface
between the £irst plating film 6 and the outer solder electrode
13. If the metallic post 8 does not have a protrusion 12, the
cracks are propagated instantaneously and the outer soldex
electrode 13 peels from the metallic post 8. On the other hand,
since the metallic post 8 has the protrusion 12 in the embodiment,
this propagatien of cracks can be prevented. Furthermore, since
a contact area between the first plating film 6 and the outer
solder electrode 13 is increased due to the presence of the
protrusion 12, the solder bond strength is increased. Therefore,
the bond strength between the metallic post 8 and the outexr
solder electrode 13 is improved, and thus mounting reliability of
a flip chip type semiconductor device is improved.

In order to obtain the above-described effects, the height
of the porticon of the metallic post 8 exposed from the surface of
the insulating resin layer 11, that is, the height of the
protrusion 12 is preferably 7 to 50% of the height of the outer
solder electrode 13, that is, the distance from the end of the
outer solder electrode 13 to the surface of the insulating resin
layer 11. The ratio lower than 7% results in insufficient
effects of withstanding a shearing stress applied to the
interface between the metallic post B and the outer solder
electrode 13 and preventing propagation of cracks occurring at
the interface. On the other hand, since the contact avea between

the mounting board and the solder is reduced if the ratio exceeds



This Sheet Has Been Replaced

- (MU

50%, the bond strength is unfavorably degraded. It is more

preferable that the ratio is 20 to 50%.

Furthermore, the external terminal is made higher due t0
the metallic post 8 and the insulating resin layer 11 in the flip
chip type semiconductor device of the embodiment. Therefore,
when the f£lip chip type semiconductor device of the the
embodiment is mounted onto the multi-layer wiring board on the
end user side, the stand-off height between the multi-layer
wiring board and the semiconductor chip is increased.
Consequently, a buffer effect is provided against a stress which
occurs due to a difference between thermal expansion coefficients
of the multi-layer wiring board and the flip chip semiconductor
device, and thus mounting reliability of the £lip chip type
semiconductor device can be improved. Also, the passivation film
and the active region surface under the passivation film of the
semiconductor chip 10 can be p;oteqted from thermal and
mechanical loads generated when the semiconductor chip 10 is
recovered. In order to cbtain the aforementioned effects, the
height of the metallic post 8 is preferably 100 im or higher.

Furthermore, since the metallic pos£ 8 and the insulating
resin layer 1l serve as a sStress relaxation layer in the f£lip
chip type semiconductor device of the embodiment, the underfill
resin filled between semiconductor chip and multi-layer wiring
board in the conventional device is not required. Therefore, if
the semiconductox chip 10 is mounted and then a defect ie
detected in a portion other than the semiconductor chip 10, the
semiconductor chip 10 can be peeled off from the mounting board,

recovered and reused.
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Furthermore, since the underfill resin; is not provided in
the flip chip type semiconductor device of the embodiment, there
is no problem of a peeling phenomenon due to voids in the
underfill resin ox defective bonding between the underfill resin
and semiconductoxr chip or mounting board.

Furthermore, accoxding to the method of manufacturing the
semiconductor device of the embodiment, metal plating can be
easily provided to the exposed portion of the metallic post.
Advantages of providing the metal plating include that an
insulating oxide film can be prevented frem being formed on the
metallic post by providing plating using non-oxidative metal such
as Au or the like and that the metallic post can be protected
from a thermal stress applied to the exposed portion of the
metallic post by providing plating using high-bardness metal such -
as Ni or the like. Consequently, mounting reliability of the
semiconductor device can be further improved.

A second embodiment of the present invention will be
described below. Fig. 6 is a sectional view showing a flip chip
type semiconductor device according to the enbodiment. In the
flip chip type semiconductor device of the embodiment, &
semiconductor c¢hip 10 provided with a plurality of pad electrodes
31 on one surface thereof is provided and a solder electrode 9 is
connected to each pad electrode 31. Furthermore, a metallic post
16b is connected to each soldex electrode 9. The surface of the
semiconductor chip 10 on a side on {vhich pad electrodes 31 are
formed is coated with an insulating resin layer 11 and whole the
pad electrode 31 and solder electrede 9 and part of the metallic

post 16b are buried in the insulating resin layer 11. The
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remaining portion of the metallic post 16b is”érojected from <he
insulating resin layer 1l to form a protrusion. An cuter solder
electrode 13 is formed so as to cover the protrusion. The plan
view of this flip chip type semiconductor device viewed ffom the
outex soldex electrode 13 side is the same as shown in Fig. 4.

Figs. 7A to 7F are sectional views showing a method of
manufacturing the semiconductor device according to the second
embodiment in the order of manufacturing process steps. First,
as shown in Fig. 72, a metallic substrate 1b is fabricated as in
the case of the first embodiment. As a metal of this metallic
substrate 1lb, for example, Cu is used. The thickness of the
metallic substrate lb is preferably 100 um or more. Subsequently,
the front surface and the rear surface of the metallic substrate
1b are coated with resists 2b and 3b, respectively. Then, as
shown in Fig. 7B, the resists 2b and 3b are exposed and developed
to form patterned resists 4b and 5b.

Subsequently, as shown in Fig. 7C, the metallic substrate
1b is etched from both surfaces. Consequently, a temporary
substrate 14b is formed. The etching amount at this time is not
particularly limited, but the etching amount of the front side
(resist 4b side) determines the height of the metallic pdst
portion covered by an insulating resin layer to be formed later.
The etching amount of the rear side (resist Sb side) determines
the height of the metallic post portion projected from the
insulating resin layer surface. Therefore, the etching amounts
are determined in consideration to these heights.

Subsequently, as shown in Fig. 7D, only the yesist 4b of

the front surface or the resists 4b and 5b of both surfaces are
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removed to expose surface portions of the’ tenporar.y substrate 14b.
Then, the semiconductor chip 10 is mounted onto the temporary
substrate 14b so that the solder electrode 9 provided on the pad
electrode 31 of the semiconductor chip 10 and the projected
portion 15b of the temporary substrate 14b are brought into
contact, and the solder electrode 9 and the projected portion 15b
are bonded by metallic bond by means such as reflow and thermal
pressing or the like.

Subsequently, as shown in Fig. 7E, an insulating resin is
filled between the temporary substrate 14b and the semiconductor
chip 10 to form an insulating resin layer 1l1. Then, as shown in
Fig. 7F, the rear surface of the temporary substrate 14b is
etched by using the resist 5b as a mask to remove a metal between
the projected portions 15b of the temporary substrate 14b and
form metallic. posts léb, However, this is not applicable to the
cage where the resists on both sides are removed in the process
shown in Fig: 7D. In this case, metal portions between the
metallic posts 16b are removed by etching whole the xear surface.

Subsequently, as shown in Fig. 6, an outer solder
electrode 13 is formed on the protrusion of the metallie post 16b
by a xeflow treatment of a solder paste or solder balls or the
like to obtain the flip chip type semiconductor device of the
second embodiment.

Effects of the second embodiment will be explained below.
Aocording to the embodiment, in addition to the effects obtained
in the first embodiment, the end of the metallic post 16b can be
projected highly from the surface of the insulating resin layer

11. Cousequently, a structure can be obtained which is resistant
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to cracks, breaking or the like of solder_balis'cccurring due to
thermal and mechanical loads upon mounting of the device on the
multi;layer wiring board. Furthermore, while the metallic post
is formed by plating in the fiyst embodiment, the metallic post
is formed from the metallic substrate in the embodiment.
Therefore, variations in heights of the metallic posts can be
easily prevented and higher metallic posts can be formed by a
method such as an etching method, which is relatively easy and
inexpensive.

A third embodiment of the present invention will be
explained below. Fig. 8 is a sectional view showing a £lip chip
type semiconductor device according to the embodiment. In the
£flip chip type semiconductor device of the embodiment, a
semiconductor chip 10 provided with a plurality of pad electrodes -
31 on one surface thereof is provided and a solder electrode 9 is
connected to each pad electrode 31. Furthermore, a metallic post
16c is connected to each solder electrode 9 via a metal plating
film 17. The surface of the semiconductor chip 10 on a side oh
which the pad electroedes 31 are formed is coated with aﬁ-
insulating resin layer 11 and whole the pad electrode 31 and
solder electrode 9 and part of the metallic post 16c are buried
in the insulating resin layer 11. The remaining portion of the
metallic post l6c is projected from the insulating resin layer 11
and forms a protrusion. This protrusion is coated with a metal
plating £ilm 17 and an outer solder electrode 13 is formed so as
to cover the metal plating film 17. The plan view of this flip
chip type semiconductor device viewed from the outer solder

electrode 13 side is the same as shown in Fig. 4.
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Figs. 9A and 9B are sectional views show:.ng a method of
manufacturing the flip chip type semiconductor device according
to the third embodiment in the order of manufacturing process
steps. First, as shown in Fig. 93, the front surface and the
rear surface of a metallic substrate lc are coated with reaists
and the resists are exposed and developed to form resists 4c and
S5c whose patterns are inverted to those of the resists 4b and Sb
in the second embodiment. Then, a metal plating film 17 is
formed on portions on which the resists 4c and S5c are not formed
by using the resists 4c and Sc as masks. As a metal constituting
this metal plating film 17, a metal which is resistant to an
etchant of the metallic substxate lc is selected.

Subsecquiently, as shown in Fig. 9B, the resists 4c¢ and Sc
are removed and both surfaces of the metallic substrate lc are
etched by using the plating metal 17 as a mask. By the processes
thus far, a temporary substrate l4c which is the same as the
temporary substrate 14b of the second embediment shown in Fig. 7C
and has a metal plating layer 17 disposed on the surface of the
projected portion can be formed.

Subsequently, a £lip chip type semiconductor device can be
obtained by the same processes as those shown in Figs. 7D to 7F
and Fig. 6 in the second embodiment. That is, the semiconductor
chip 10 is mounted onto the temporary substrate l4c so that the
solder electrode 9 provided on the pad electrode 31 of the
semiconductor chip 10 and the projected pertion 15c of the
temporary substrate ldc are brought inte. contact. Then, the
solder electrode 9 and the projected portion 15¢ are bonded by

metallic bond by means such as reflew and thermal pressing or the
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like. Subsequently, an insulating resin is filled between the

- 22 ~ .
temporary substrate ld4c and semiconductor chip 10 to form an
insulating resin layer 11. Then, the rear surface of the
temporary substrate l4c is etched by using the metal plating film
17 as a mask to remove a metal between the projected portions 15c
of the temporxary substrate 1l4c and form metallic posts lé6c.
Subsequently, an outer solder electrode 13 is formed on the
portion of the metallic post léc projected from the imsulating
resin layer 1l by a reflow treatment of a solder paste or solder
balls or the like to obtain the £flip chip type semiconductor
device of the third embodiment as shown in Fig. 8.

Effects of the third embodiment will be explained below.
According to the en;bodimnt, the resist can be removed in an
earlier manufacturing process as compared with the second
embodiment. Therefore, the temporary substrate can be maintained
for a long pericd and the temporary subs1:ra1;e can be easily
handled. Furthermore, the wetal plating layer 17 can be easily
formed on the surface of the metallic post 16c.

A fourth erbodiment of the present inventien will be
explained below. Fig. 10 is a sectional view showing a £lip chip
type semiconductor device according to the embodiment. As shown
in Fiqg.. 10, the flip chip type semiconductor device according to
the embodiment has a structure in which a portion 18d buried in
an insulating resin layer 11 of a metallic post 16d and a portion
194 projected from a surface of the insulating resin layer 1l are
deviated from each other. |

Fig. 11 is a plan view of this flip chip type

sexgiconductor device viewed from the outer solder electrode 13
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side. The portions 184 of the metallic posts 16d (see Fig. 10)

are buried in a matrix in the surface of the insulating resin
layer 11. Also, outer solder electrodes 13 are disposed in a
nmatrix corresponding to the portions 18d. Respective portions
18d and respective outer solder electrodes 13 are deviated from
each other. The construction of the £lip chip type semiconductor
device according to the ewmbodiment other than the above is the
same as the construction of the flip chip type semiconductor
device according to the second embodiment.

Pigs. 123 to 12G are sectional views showing a method of
manufacturing the £flip chip type semiconductor device according
to the fourth embodiment in the oxder of manufacturing process
steps. First, as shown in Fig. 12A, bpth the front surface and
the rear surface of a metallic substrate 1ld are coated with
resists and the resists are exposed and developed to form
patterned resists 4d and 5d4. At this time, apertures of the
rxesists in the fxont surface and the rear surface are deviated.
Positions of the apertures of the resist 5d need to cor;:espo:zd o
positions of the apertures of the resist 4d, but the direction
and disténce of deviation can be arbitrarily set.

Subsequently, the front surface and the rear suxface of
the metallic subetrate ld are selectively etched by using the
resists 44 and 5d, respectively, as masks to obtain such a
temporaxy substrate l4d as shown in Fig. 12B.

The subsequent processes are the same as those in the
second and third embodiments. That is, as shown in Fig. 12C, the
resist 4d formed on the front surface of the temporary substrate
14d is removed to expose the surface portion of the temporary
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substrate 14d. Subsequently, a semiconductor chip 10 is mounted

onto the temporary substrate 14d so that the solder electxode $
formed on the pad electrode 31 of the semiconductor chip 10 and
the projected portion 154 of the temporary substrate 1l4d are
brought into contact with each other. Subsequently, as shown in
Fig. 12D, the solder electrode 9 is bonded by metallic bond to
the temporary substrate 14d by means such as reflow and thermal
pressing or the like. Then, as shown in Fig. 12E, an insulating
resin is filled between the temporary substrate l4d and
semicoﬁduct:or chip 10 to form an insulating resin layer 1l.
Subsegquently, as shown in Fig. 12F, the rear surface of the
temporaxy substrate 14d is etched by using the resist 5d as a
mask to remove the metal between the projected portions 15d of
the temporary substrate 14d and form metallic posts 16d. Then,
as shown in Fig. 126G, the resist 5d is removed.

Subsecuently, as shown in Fig. 10, an outer soldexr
electrode 13 is formed on the exposed portion of the metallic
post 16d by a reflow treatment of a solder paste or sold_er balls
to obtain the £flip chip type semiconductor device of the
embodiment.

Effects of the fourth embodiment wili be explained. In the
£lip chip type semiconductor device of the embodiment, the
metallic post 164 is composed of two portions 18d and 194, which
are deviated from each other. Therefore, a stress relaxation
proeperty at the time of reflow or the like can be improved. Thus,
thermal and mechanical streasses applied to the exposed portion of
the metallic post 16d can be prevented from transmitting to the
semiconductor chip 10.
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Furthermore, in the embodiment, the processes shown in
Figs. 12A and 12B until the temporary substrate 14d is formed can
be substituted for the processes shown in Figs. 9A and 9B, in
which the metal plating film is formed and then etched to-form
the temporary substrate in the third embodiment. '

A fifth embodiment of the present invention will be
explained below. Fig. 13 is a sectional view showing a £flip chip
type semiconductor device according to the embodiment. In the
£lip chip type semiconductor dévice 20e of the embodiment, a
semiconductor chip 10 provided with a plurality of pad electrodes
31 on one surface thereof is provided and a solder electrode 9 is
connected to each pad electrode 31. One end of a metallic post
16b is connected to each solder electrode 9 while a metallic post
16e is connected to the other end of the metallie post 16b by a
solder 32. The surface of the semiconductor chip 10 on a side on
which the pad electrodes 31 are formed is coated with an
insulating resin layer 11 and whole of the pad electrode 31,
solder electrode 9 and metallic post 16b and part of the metallic
post l6e are buried in the insulating resin layer 1l. The
remaining portion of the metallic post l6e is projected from the
insulating resin layer 11 and forms a protrusion. Furthermore,
an outer solder electrode 13 is formed so as to cover thie
protrusion. That is, the pad electrode 31, solder electrode 9,
metallic post 16b, metallic post l6e and outer solder electrode
13 are connected in series in this order. Since the metallic
post lée is formed so as to sﬁack on the metallic post 16b in the
flip chip type semiconductor device 20e, the distance between the
solder electrode 9 and outer solder electrode 13 is inecreased.
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On the other hand, a plan view of this flip chip type
semiconductor device viewed from the outer sclder eleatrode 13

side is the same as the one shown in Fig. 4.

Pigs. 14A to 14C are sectional views showing a method of
manufacturing the semiconductor device according to the fifth
embodiment in the order of manufacturing process steps. First, a
€lip chip type semiconductor device shown in the second
enbodiment is fabricated. That is, as shown in Fig. 7a, the
front surface and the rear surface of a metallic substrate 1b are
coated with resists 2b and 3b, respectively, and, as shown in Fig.
7B, the resists 2b and 3b are exposed and developed to form
pattexrmed resists 4b and 5b. Subsequently, as shown in Fig., 7C,
the metallic substrate lb is etched from both surfaces to form a
temporary substrate 14b. Then, as shown in Fig. 7D, the xesist
4b on the front surface is removed to expose the surface portion
of the temporary substrate 1l4b. The semiconductor chip 10 is
mounted so that the golder electrode 9 on the chip side and the
projected portion 15b of the temporary substrate l4b are brought
into contact and bonded by metallic bond by means such a; reflow
and thermal pressing or the like, Then, as shown in Fig. 7E, an
insulating resin is filled between the temporary substrate 1l4b
and semiconductor chip 10 to form an insulating resin layer 1l.
Subsequently, as shown in Fig. 7F, the rear surface of the
temporary substrate 14b is etched by using the resist 5b as a
mask to form a metallic post 16b. Then, as shown in Fig. 8, an
outer solder electrode 13 is formed on the exposed portion of the
metallic post 16b by reflow tzeatment or the like of a solder

paste or solder balls to obtain a f£1lip chip type semiconductox
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Subsequently, as shown in Figs. 14A and 14B, the temporary

device 20b.

substrate 14b is bonded to the £lip chip type semiconductor
device 20b by utilizing the solder 32 constituting the outer
solder electrode 13. Subsequently, an insulating resin is filled
between the flip chip type semiconductor device 20b and the
temporary substrate 14b to form an insulating resin layer 11,
Then, as shown in Fig. 14C, etching is performed from the
temporary substrate 14b side to form a metallic post l6e.
Further, the resist 5b on the temporary substrate 14b is removed.

subsequently, as shown in Fig. 13, an outer solder
electrode 13 is formed on the protrusion of the metallic post 16e
by a reflow treatment or the like of a solder paste or solder
balls to obtain the flip chip type semiconductor device 20e of
the fifth embodiment.

Effects of the fifth embodiment will be explained below.
According to the embodiment, since the distance between the
solder electrode ¢ on the semiconductor c¢chip side and th? outer
solder electrode 13 can be increased, an effect of distributing
stresses such as a therma) stress and the like is enhanced and
thus mounting reliability can be further improved.

Furthermore, the height of the metallic post can be
further increased by repeating the manufacturing processes in
accordance with the fifth embodiment. In the embodiment, the
flip chip type semiconductor device 20b is first fabricated hy
the method shown in the second embodiment, but the flip chip type
semiconductor deviee fabricated by the method shown in the first,
third or fourth embodiment or the sixth or seventh embodiment
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deseribed later can also be used. In the embodiment, the
processes of forming the temporary substrate 14b can also be

substituted for the processes in the third embodiment shown in
Figs. 9A and 9B, in which the metal plating film is formed and
then etched to form a temporary substrate.

A sixth embodiment of the present invention will be
explained helow. Fig. 15 is a sectional view showing a £lip chip
type semiconductor device according to the embodiment. as shown
in Fig. 15, io the flip chip type semiconductor device according
to the sixth embodiment, a metallic post 16f is constituted by a
portion 18f buried in an insulating resin layer 11, a portion 19f
projected from the surface of the insulating resin 11 and metal
wiring 23 disposed on the surface of the insulating resin 11.
The side face of the portion 18f is located outside the side face
of the portion 19f in a plane view while the portion 18f is
connected to the portion 19£ by metal wiring 23. Furthermore, an
outer solder electrode 13 is formed so as to cover the portion
19f.

Fig. 16 is a plan view of this £lip chip type
semiconductor device viewed from the outer solder electrode 13
side. As shown in Fig. 16, a plurality of ocuter solder
electrodes 13 are arvanged in a matrix on the insulating resin
layer 11 in the flip chip type semiconductor device of the
embodiment. Metal wiring 23 is connected ¢o each cuter solder
electrode 13. The construction of the £lip chip type
-semiconductor device according to the embodiment other than the
above is the same as that of the flip chip type sémiconductor
device of the above-described second embodiment.
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A method of manufacturing the flip chi; -type semiconductor
device of the sixth embodiment will be described below. Figs.
17a to 17F are sectional views showing a method of manufacturing
the semiconductor device according to the sixth embodiment in the
order of manufacturing process steps",. The front surface and the
rear surface of a metallic substrate 1f are coated with resists
and the resists are exposed and developed to form patterned
resists 4f and 5f as shown in Fig. 17A. Then, as shown in Fig.
17B, the rear surface is etched by using the resist 5f as a mask.

Consequently, the metallic substrate 1f is formed in a shape that

an island-like projected portion 33 is formed on the rear surface.

Subsequently, the resist 5f is removed.

Ox, the same construction can be obtained by forming a
resist inverted to the resist pattern of the resist 5f,
perfoerming plating on the year surface, removing the resist of
the rear surface and then performing etching by using the plating
£ilm as a mask. .

Subsequently, as shown in Fig. 17C, a resist 21 is formed
at a position deviated from the resist 4f on the island-—like
projected portion 332 formed on the rear surface. Then, as shown
in Fig. 17D, regions 22 on the front surface and the rear surface
are etched by using the resists 4f and 21 as masks to obtain a
temporary substrate 14£.

Subsequently, as shown in Fig. 17E, a semiconductor chip
10 is mounted on the temporary Substrate 14f and the '
semiconductor chip 10 is bonded to the tenpora:y substrate 14€.
Subsequently, as shown in Fig. 17F, an insulating resin layer 11
is provided between the semiconductor chip 10 and temporary
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substrate 14£. Subsequently, as shown in Flg. 15, the rear

surface of the temporary substrate 14f is selectively etched by
using the resist 21 as a mask to partition the metallic post 16f.
Further, the resist 21 is removed. Then, an outer solder
electrode 13 is formed so as to cover the portion 19f of the
metallic post 16f projected from the insulating resin layer 11 to
obtain the flip chip type semiconductor device 20f of the sixth
embodiment.

Effects of the sixth embodiment will be explained below.
According to the embodiment, the externally exposed portion 19f
of the metallic poet 16£ and the portion 16f bpuried in the
insulating resin are connected via metal wiring 23. Consequently,
an effect of relaxing a thexrmal stress generated at the time of
reflow or the like can be further improved. An effect of
preventing thermal and mechanical stresses applied to the
externally exposed portion from being directly transmitted to the
semiconductor chip 10 can also be further mpzrwed

A seventh enbodiment of the present invention will be
explained below. Xigs. 18A to 18F arxe sectional views shawing\a
methed of mapufacturing a £lip chip type semiconductor device
according to the seventh embodiment in the order of manufacturing
process steps. According to the method of the embodiment,
various ferms of flip chip type semic¢cnductor devices can be
fabricated. The method of manufacturing a £lip chip type
semiconductor device of the seventh embodiment will be described
as an example thereof with reference to a case where the £flip
chip type semiconductor device 20b shown in the second embodiment

is fabricated. First, as shown in Fig. 18, resists 4g and 5g
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are formed on both sides of a metallic substrate 1g as in the

case of the second embodiment. Subsequently, only the surface of
the metallic substrate lg is subjected to half=-etching by using
the resist 4g as a mask and a temporary substrate 14g having a
projected portion 15g formed on a surface thereof is fabricated
as shown in Fig. 18B. Then, as shown in Fig. 18C, the
semiconductor chip 10 is placed on the surface of the temporary
substrate l4g so that a solder electrode 9 formed on a pad
electrode 31 of a semiconductor chip 10 is brought into contact
with the projected portion 15¢. Then, the solder electrode § is
heated so that the semiconductor chip 10 is bonded to the
tenporary substrate l4g.

Subsequently, as shown in Fig. 18D, an insulating resin

- layer 11 is formed between the semiconductor chip 10 and

temporary substrate l4g. Subsequently, as shown in Fig. 18E,
etching is performed from the rear surface by using the resist Sg
as a mask. Consequently, metal is removed from the portion other
than the projected portion 15g of the metallic substrate lg to
form a metallic post 16g. Then, as shown in Fig. 18F, tﬂe resist
5q9 is removed and the outer solder electrode 13 is formed to
obtain the flip chip type semiconductor device 20b. The
construction of the £lip chip type semiconductor device obtained
by the embodiment is the same as the one cbtained by the second
embodiment.

Effects of the seventh embodiment will be explained below-
In the embodiment, after the processes of mounting the
semiconductor chip 10 and forming the insulating resin layer 11,
the rear surface of the temporary substrate l4g is etched.
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Consequently, the strength of the temporary substrate l4g can be
maintained until the insulating resin layer 1l is formed. As a
result, handling of the temporary substrate 14qg can be improved.
Furthermore, the etching amount when the temporary substrate l4g
is formed does not need to be precisely controlled. As a result,
the flip chip type semiconductor device can be easily fabricated
and thé fabrication time can be shortened.

In the embodiment, fabrication of the £lip chip type
semiconductor device shown in the second embodiment is
exexplified, but the method shown in the embodiment is applicable
to a case where the -flip chip type semiconductor devices shown in
the third to sixth embodiments are fabricated.

An eighth embodiment of the present invention will be
explained. Figs. 192 and 19B are sectional views showing a
method of manufacturing a semiconductor device according to the
eighth embodiment in the order of manufacturing procéss steps.
The method of manufacturing a flip chip type semiconductor device
according to the eighth embodiment will be described by

‘exemplifying the case where the same flip chip type semiconductor

device as shown in the seccnd embodiment ig fabricated. First,

as shown in Fig. 192, the surface of a metallic substrate 1h is
pressed by a mold 28 having a recessed portion. Consequently, as
shown in Fig. 19B, a temporary substrate 14h having a projected
portion 15h is fabricated. Then, the semiconductor chip is

placed on the surface temporary substrate 14h, heated and bended
and an insulating resin is filled between the semicondvetor chip
and the temporary substrate 14h to form an insulating resin layer.
Subsequently, etching i$ performed on the whole rear surface and
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metal is remdved from the portion other than the projected

portion 15h of the metallic substrate lh to form a metallie post.
Then, an outer solder electrode is formed to obtain the £lip chip
type semiconductor device.

The construction of the flip chip type semiconductor
device obtained by the embodiment is the same as the one obtained
by the second embodiment shown in Fig. 6.

Effects of the eighth embodiment will be explained below.
According to the manufacturing method of the embodiment,
processes of forming the resist pattern and etching can be

omitted when the temporary substrate is formed. as a result, the

fabrication time can be shortened.
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1. A £lip chip type semiconductor device comprising:

a semiconductor chip provided with pad electxodes;

an insulating resin layer covering a surface of said
semiconductor chip on a side on which said pad electxodes axe
provided;

metallic posts penetrating through said insulating xesin
layer and are connected to said pad electrodes, said metallic
post comprising:

a fixst portion buried in said insulating resin
layer; and

a second portion projected from said insulating
resin layer; and

electrodes connected to said metallic posats pravided on
the surface of said insulating resin layer.

2. The flip chip type semiconductor device according to
claim 1, wherein a height of said second portion from a surface
of said insulating resin layer is 7 t¢ 50% of the height of said
electrode from the surface of said insulating resin 1aye£-.

3. The flip chip type semiconductor device according to
elaim 1, wherein centroids of said first and second portions are
deviated from each other in a plane view.

4. The £lip chip type semiconductor device aceording to
claim 3, wherein said second poxrtion has:

a pillar-like portion whose side face is located outside
of a side face of said first portion; and

a connecting portion for connecting said pillar-like

portion and said first portion.
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§. The £lip chip type semiconductor device according to
claim 1, wherein said metallic post is formed by laminating a
plurality of conductive layers.

6. The flip chip type semiconductor device according to
claim 1, further comprising one or more metal plating films
formed between said metallic post and said electrode.

7. The flip chip type semiconductor device according to
claim 1, wherein said insulating resin layer contains as a main
. compenent at least one kind of resin selected from the group
c¢onsisting of epoXy resins, silicon resins, polyimide_ resins,
polyolefin resins, cyanate ester resius, phenol resins,
naphthalene resins and fluorxene resins.

8. The flip chip type semiconductor device according to
claim 1, wherein said metallic post is composed of at least one
kind of metal selected from a group consisting of Cu, Ni, Fe, Au,
Sn and Pb or an alloy thereof.

9. The flip chip type semiconductor device according to
claim 6, wherein said metal plating £ilm brought into contact
with said electrode is composed of at least one kind of ‘metal
selected from the group consisting of Cu, Ni, Au, Sn and Pb and
an alloy thereof.

10. A method of manufacturing a £lip chip type
semiconductor device comprising the steps of;

forming a plurality of recessed portions in a surface of a
metallic substrate;

forming a metallic post on the surface of each recessed
portion;

connecting the metallic post and a pad electrode of a
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filling an insulating xesin in a space between said
metallic substrate and said semiconductor chip to form an
insulating resin layer;
e removing said metallic substrate; and
forming electrodes on said metallic posts.
11. The method of manufacturing a £lip chip type
.. émniconductor devige according to claim 10, wherein said recessed
portion is formed by the steps of:
forming a resist having a plurality of apertures on a
first surface of said metallic substrate; and
etching said metzllic substrate by using said resist as a
mask to form recassed portions; and said metallic post is formed
by forming a metal plating film on said recessed portion by using.
said resist as a mask.
12. A nethod of manufacturing a f£lip chip type
semiconductor device comprising the steps of:
forming a plurality of projected portions on a first
surface of a metallic substrate; i
forming a plurality of projected portions corresponding to
the projected porticns formed on said first surface on a second
surface of said metallic substrate;
connecting said projected portion formed on said first
surface and a pad electrode of a semiconductor chip;
filling an insulating resin into a space between said
metallic substrate and said semiconductor chip to form an
insulating resin layer;

removing a portion other than said projected portions of
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said metallic substrate to partition said progected partions; and

forming electrodes on the projected portions formed on the
second surface of said metallic substrate.

13. The method of manufacturing a £lip chip type
semiconductor device according to claim 12, wherein said
plurality of projected portions are formed by the steps of:

forming a resist for masking regions on which said
projected portion are to be formed; and

etching said metallic substrate by using said resist as a
mask.

14. The method of manufacturing a flip chip type
semiconductor device according to claim 12, wherein said
plurality of projected portions are fotmed by the steps of:

forming a resist having apertures in regions on which said
projected portions are to ba formed;

forming a metal plating £ilm on said metallic substrate
surface exposed from said apertures; and

etching said metallic substrate by using said metal
plating £ilm as a mask. )

15. The method of manufacturing a flip chip type
semiconductor device according to claim 12, wherein said
plurality of projected portions are formed by fomming recessed
and projected portions in the surface of said metallic substrate
by subjecting said metallic substrate to pregs-molding.

16. The method of manufacturing a £lip chip type
semjeconductor device accoxding to claim 12, wherein the regions
on which the projected portions are formed on the first surface

are deviated from those on the second surface.
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A semjconductor device according to claim 12, wherein said
plurality of projected portions are formed by the steps of:

selectively etching said second surface of said metallic
Y substrate;
. etching said secon@ surface by using a first resist for
masking part of the region of said second surface which is not
etched as a mask; and

etching said first surface by using a second resist for
masking a region of said first surface which is on the region of
said second surface not etched by the first etching and deviated
from the region not etched by the second etching in a plane view
as mask.

18. The method of manufacturing a £1ip chip type
semiconductor device according to claim 12, wherein said
insuvlating resin layer is formed and then the plurality of
projected portions are formed on said second surface.

19. The method of manufacturing a £lip chip type
semjconductor device according to claim 12, further comprising
the steps of:

bonding said electrodes and second projected portions
provided on a second metallic substrate, respectively, after
forming said electrodes;

forming a second insulating resin layer by filling an
insulating resin into a space between said second metallic
substrate and said jinsulating resin layer;

partitioning said second projected portions by removing a
porticn of said second metallic substrate other than said second
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