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RESIN SEALING TYPE SEMICONDUCTOR
DEVICE AND METHOD OF MAKING THE SAME

‘BACKGROUND OF THE INVENTION
1. FEield of the Invenfion
The invention relates to a semiconductor device with.
a hea{ radiator and a method of making such a semiconductor
device.

2. Description of Related Art

In recent years, with the increase in power consumpf
tion of the VLSI and similar devices, the need for low cost
improvements to the heat radiating properties of semicon-
ductor devices wifh has increased. To meet this need, it
has been studied whether the thermal conductivity in 1éad
frames or sealing resin should be improved. In terms of the
structure, it has been studied whether the heat radiating
property should be improved by changing the design of the
lead frames or by providing an additional heat sink or heat
radiator. Particularly the improvement of the heat radiat-

ing property of a package by adding the heat radiator 1is
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believed to be the most orthodox countermeasure in LSIs in
which the power consumption thereof is substantially equal
to two watts per chip.

From the viewpoint of the heat radiation, JP 6-53390
discloses a structure in which a heat radiator having a
high thermal conductivity is used in place of a die pad.
Such a structure can provide a semiconductor device that is
superior in heat radiation.

If a semiconductor element is mounted on a heat
radiator after the heat radiator has been plated with
silvér or the like, the thermal or electrical conductivity
between the heat radiator and the semiconductor chip can be
improved.

However, the plating materials such as silver or the
like are inferior 1in resin adhesion property. If the
semiconductor device is of resin sealing type, therefore,
a gap tends to be formed between the heat radiator and the
sealing resin due to inferiority of the adhesion there-

between. If moisture is accumulated in such a gap then
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when the semiconductor device is heated, the moisture may
be expanded into.vapor to enlarge the gép, resuiting in
separation of the heét radiator from the semiconductor
chip. |
SUMMARY OF THE INVENTION

The objedt of the invention is to provide a resin
sealing type semiconductor device which has superior
adhesion properties between the heat radiator and the
sealing resin and whfch has superior heat radiating
propgrtiés, and a method of making such a semiconductor
device.

The invention provides a resin sealing type

semiconductor device comprising a semiconductor element

. with an electrode and a fixing surface. The fixing'surface

is bonded to another member. A heat radiator for cooling
the semiconductor element has a mounting surface for
mounting the semiconductor element. A bonding layer exists
between the fixing surface of the semiconductor element and

the mounting surface of the heat radiator and is disposed



10

15

-4 -

on the mounting surface. The bonding layer is smaller than
fixing surface. An adhesive layer bonds the semiconductor
element to the bonding layer. Wires connect leads to the
electrodes of the semiconductof element. A resin package
seals the semiconductor element, the heat radiator, parts
of the leads, and the connecting wires.

Since the planar dimension of the bonding iayer formed
on the:heat rédiator is smaller than that of the fixing
surface of the semiconductor element, the bonding tayer
will not extend outwardly from the semiconddctor element.
Therefore, the resin paékage can seal the heat radiator
without contacting the bonding layer. This provides an-

improved adhesion property between the resin package and

. the heat radiator.

With the resin sealing type semiconductor device, it
is preferred that the heat radiator is electrically conduc-
tive, the fixing surface of the semiconductor element being
electri¢ally connected to the mounting surface of the heat

radiator.
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In other words, the heat radiator preferably ﬁas an
electrical conductivity in addition to its good thermal
conductivity. Electrically conductive materials include
various metals such as gold, si]ver. and copper. It is
further preferable that the semiconductor element is
electrically connected to the heat radiator through the
fixing and mounting surfaces of the semiconductor element
and heat.radiator. Thus, the semiconductor element may be
grounded through the heat radiator if the heat radiator is
in negative potential, for example.

It is further preferable that the bonding layer inter-
posed between the fixing and mounting surfaces of the

semiconductor element and heat radiator have an electrical

. conductivity higher than the surface of the heat radiator.

The electrical conductivity between the fixing and mounting
surfaces is thus improved through the bonding layer. For
example, the heat radiator may be made of copper while the
bonding layer is made of silver.

With the resin sealing type semiconductor device, it
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is %urther preferred that an electrically conductive layer
is formed in an area other than the bonding layer on the
mounting surface, the electrica]ly'conductive.layer having
an electrical conductivity higher than the surface of the
heat radiator.

The electrically conductive layer can electrically
connect the electrodeslof the semiconductor element to the
heat radiator or the leads to the heat radiator. Wires can
connect . the electrodes to the heat radiator, and can
connect the leads to the heat radiator. As a result, the
flexibility in designing the 1leads can be improved by
electrically connecting the electrodes to the leads through

the heat radiator. The materials of the electrically

- conductive 1layer include various metals such as gold,

silver and copper.

| With the resin sealing type semiconductor device, the
conductive layer may be disposed contfnuous]y around the
periphery of the bonding layer or may be formed in a shape

of a dot having a diameter equal to that of the connecting
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With the conductive layer in the continuous shape
around the periphery of the bonding layer, the electrodes
of the semiconductor element or leads can easily be con-
nected with the conductive layer by the connecting wires.

With the conductive layer in the shape of a dot, the
contact area between the resin package and the conductive
layer can be minimized since the size of the conductive
layer is the minimum necessary for connecting the connect-
ing wires and the conductive layer. Since the conductive
layer has an inferfor adhesion property because of the
resin package, the separation of the resin package from the
conductive 1ayef can be reduced to a minimum by minimizing
the contact area between the resin package and the conduc-
tive layer.

It is further preferable that the bonding layer has a
thermal conductivity higher than the surface of the heat
radiator.

Thus, the semiconductor element can effectively be



10

15

_8_

cooled by efficiently conducting the heat from the semi-
conductor element to the heat radiator.

Particularly, if the reéin package seals the heat
radiator while leaving part of the heat radiator exposed,
the efficiency of heat radiation can be further improved.

The resin sea]ing type semiconduqtor device is provid-
ed by a method comprising several steps.

A bonding 1layer, which 1is smaller than a fixing
surface of a semiconductor element, is mounted on a mount-
ing surface of a heat radiator.

The fixing surface of the semiconductor element is
bonded to the bonding 1ayér via an adhesive agent.

Leads and electrodes of the semiconductor element are

. connected using connecting wires.

The semiconductor element, the heat radiatof, parts
of the leads and the connecting wires are sealed with a
resin to form a resin package.

It is preferable that the method of making the resin

sealing type semiconductor device further comprise the
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A mask is provided which has a portion for defining
a first recess on one surface of the mask and another
portion for defining a second recess on the other surface
of the mask. The diameter of the first recess is larger
than the diameter of the second recess, the diameter of the
second recess is similar to the diameter of one of the
connecting wires, and the first recess and the second
recess form a through hole.

The second recess of the mask is placed on the
mounting surface of the heat radiator.

A conductive layer, whose diameter is similar to a

diameter.of one of the connecting wires, is formed in a

. shape of a dot through the through hole of the mask on the

mounting surface of the heat radiator by means of electro-
plating.

The conductive layer and electrodes of the semi-
conductor element are connected via a first set of

connecting wires, and connecting. leads and electrodes of
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the semiconductor element are connected via a second set of
connecting wires.

Parts of the leads and the connecting wires are
sealed with the resin.

These methods can efficiently produce the semicon-
ductor device of the invention.

Particularly by using the mask in which an aperture is
made with a large—diémeter recess on one surface thereof
and a small-diameter recess on fhe other surface thereof
communicating with each other, the plating material can
effectively pass through the aperture. Even if the
spot-Tike conductive layer is relatively small, it can
easily be formed on the mounting surface of the heat
radiator.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in detail with refer-
ence to the following drawings, in which like reference
numerals refer to 1ike elements and wherein:

Fig. 1 is a schematic sectional view taken along the
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line I-I in Fig. 2 showing a semiconductor device of the
invention;

Fig. 2 is a schematic plan view of the semiconductor
device of the invention without a resin package;

Fig. 3 illustrates énother embodiment of the semiconf
ductor device of the invention;

Fig. 4 i]]ustrates. still another embodiment of a
semiconductor device of the invention;

Fig. 5 is a diagram showing a process of making the
semiconductor device shown in Fig. 4.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a schematic sectional view taken along the
Tine I-I in Fig. 2 showing a semiconductor device of the
invention. Fig 2 is a schematic plan view of the semicon-
ductor device without a resin package.

The semiconductor device comprises a heat radiator 10,
a semiconductor element 20 disposed on the heat radiator
10, a plurality of leads 30 and a frame lead 32 disposed

outside of the semiconductor element 20. These components



10

15

_12_

are sealed by a resin package 40.

As shown in Fig. 1, the heat radiator 10 includes a
large portion 12 and a small portion 14 protruding from the
large portion 12, forming an inverted T-shape in
cross-section. The lower surface of the large portiqn 12
forms a mounting surface 16 on which the semiconductor
element 20 is mounted. The upper surface of the small
portion 14 forms an exposed area since the resin package 40
does not seal the upper sﬁrface. With this structure the
heat radiation of the semiconductor device can be improved.

The heat radiator 10 may be formed of epoxy substrates
or ceramics, preferably formed of thermally conductive

material such as copper, silver or go1d. These metals are

- a]so electrically conductive. In this embodiment copper is

used for economical considerations. On the mounting
surface 16 of the heat radiator 10 a bonding layer 22 is
disposed. The semiconductor element 20 is mounted on the
heat radiator 10 through the bonding layer 22. The bonding

lTayer 22 is superior in thermal and electrical conductivity
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and may be formed of silver, gold or platinum, for exampie.
In this embodiment silver is wused for economical
considerations. The bonding layer 22 is thin and equal to
a few micrqns in thickness although it is exaggeratedly
shown in Fig. 1. The bonding layer 22 may be formed throQgh
sputtering or electro-plating. Alternatively, the bonding
layer 22 may be in the form of an embedded thin fiim or a
plate with an electrical conductivity.

The sémiconductor element 20 has a fixing surface 24
which faces the bonding 1layer 22 and is electrically
connected with the bonding layer 22. When the heat radiator
10 is formed of copper and the bonding layer 22 is formed
of silver, the semiconductor element 20 can electricai]y be
connected with the heat radiator 10 via the fixing surface
24 through the bonding layer 22, because these metals are
electrically conductive. In addition, the bonding layer 22
formed of silver can effectively maintain the electrical
connection since tﬁe electrical conductivity of the silver

is higher than that of the copper.
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When the semiconductor element 20 1is electrically
connected with the heat radiator 10 in such a manner, the
semiconductor element 20 can easily be grounded through the
heat radiafor 10 if the heat radiator 10 is in.negative
potential, for example.

As seen from Fig. 1, the length "1" of the bonding
layer 22 is smaller than the length "L" of the fixing
surface 24 of the semiconductor element 20. Thus, the
bonding Yayer 22 will never extend beyond the periphery of
the fixing surface 24.

This arrangement is provided because when the bonding
tayer 22 is formed through silver plating, the silver is

inferior 1in adhesion to a resin which forms the resin

. package 40.

If the bonding layer 22 extends outwardly from the
periphery of the semiconductor element 20, the extended
layer portion cannot effectively adhere to the resin
package 40. It may be possible that the resin package 40

is separated from the bonding layer 22. 1In such a case, it
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is assumed that fhe electrical connection between the
fixing surface 24 of the semiconductor element 20 and the

bonding layer 22 is broken. This means that the electrical

connection cannot be assured when the fixing surface 24 of

the semiconductor element 20 is to be connected to ground
(GND) through the bonding layer 22, for example.

As shown in Fig. 1, therefore, the planar dimension of
the bonding layer 22 is forméd to be smaller than that of
the fixing surface 24 of the semiconductor element 20 so
that the bonding Tayer 22 will never extend beyond the
periphery of the fixing surface 24. Thus, the resin
package 40 will not contact the bonding layer 22. As a
result, the resin sealing can completely be made while the
electrical connection between the fixing surface 24 of the
semiconductor element 20 and the bonding layer 22 is
certainly maintained.

More particularly, the semiconductor element 20
adheres to the heat radiator 10 by an adhesive layer 26 of

silver paste. As shown in Fig. 1, the adhesive layer 26
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fo}ms a fillet which diverges to have its planar dimension
larger than the fixing surface 24 of the semiconductor
element éo. if the bonding layer 22 has a shape confined
within this fillet, fhe bonding layer 22 will nevef contact
the resin package 40. When a tolerance of disposing the
semiconductor element 20 is taken into account, however, it
is preferable that the planar dimension of the bonding
layer 22.is smaller than that of the fixing surface 24.
For example, the 5onding layer 22 preferably has such a
shape that the periphery of the bonding layer 22 is located
about 0.05 millimeters inwardly of the periphery of the
fixing surface 24.

On the mounting surface 16 of the heat radiator 10, a

- plurality of spot-like conductive layers 18 are formed,

spaced away from one another around the semiconductor
element 20. The conductive layers 18 are formed of a
material which is superior in electrical conductivity, such
as silver, gold, or platinum. Particularly from the

economical viewpoint, this_embodiment uses silver. Although
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the conductive layers 18 are shown exaggeratedly thick in
Fig. 1, they actually are iﬁ the form of a thin Tlayer
having a thickness equal to a few microns. The conductive
layers 18 may be formed through any suitable technique,
such as sputtering or electro- plating. Alternatively, the
conductive layers 18 may be in the form of an embedded
silver stud.

Since the electrical conductivity of the silver
forming the conductive layers 18 is higher than that of the
copper forming the heat radiator 10, the electrical
connection can effectively be maintained by connecting the
semiconductor element 20 to the heat radiator 10 through
the conductive 1layers 18, rather than via a direct
connection.

The conductive layers 18 are electrically connected to
electrodes 28 in the semiconductor element 20 or to leads
30 via connecting wires 34.

On the top surface of the heat radiator 10, an

insulation layer (not shown) is formed except on the areas
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on which the bonding layer 22 and conductive layers 18 are
formed. 'Such an insulation layer may be formed of any
suitable material as far as it has a desired insulation

property. It is however preferable thét the material is a

metal oxide film provided by oxidizing the metal forming

the heat radiator 10, for example. If the heat radiator 10
is formed of copper, the surface of the heat radiator 10
may be oxidized by the use of a strong a]ka]ine treating
Tiquid to form an insulation layer. With such an insulation
layer, the leads 30 and frame lead 32 can be prevented from
short-circuiting with the heat radiator 10. If the insula-
tion layer is formed of copper oxide, it is normally of a

dark color such as black or brown. Thus, the leads 30'can

- easily be recognized using image recognhition in the wire

bonding process. In addition, the adhesion property of the
heat radiator 10 to the resin package 40.can be improved to
increase the mechanical strength in the resin package.

On the mounting Surface 16 of the large portion 12, a

continuous support 36 is fixed by adhesive. The support
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extends along the periphery of the mounting surface 16 and
is formed by a tape-like insulation; for example, a thermo-
setting resin such as polyimide or epoxy resin.

The support 36 has so small a width along the periph-
ery of the heat radiator 10 as to support only parts of the
leads 30. The support 36 made of the aforementioned resin
material absorbs moisture by nature, but the amount of the
absorbed moisture may be reduced to as little as possible
by makihg the support 36 small.

The leads 30 are fixedly adhered to the support 36.
The frame lead 32 is disposed between the semiconductor
element 20 and the leads 30 but does not éontact the 1eadé
30. As shown in Fig. 2, the frame lead 32 includes four
support leads 32a extending outwardly that support thé
frame lead 32 in a stable manner. Each support lead 32a
has a part fixed on the support 36.

The frame lead 32 functions as a source voltage (Vcc)
lead or a reference voltage (Vss) lead. If the frame lead

32 1s used as a Vcc lead, the number of necessary power
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supply leads can greatly be reduced by connecting the power
supply electrodes 28 and leads 30 to the frame lead 32 via
the connecting wires 34. Thus, the number of signal leads
can be increased. This is advantageous since the design
flexibility of wiring cbnfigurations between the electrodes
28 of the semiconduétor element 20 and the leads 30 can be
improved.

With the frame lead 32, a predetermined source voltage
or reference voltage can be supplied to any position of the
electrPdes 28 of the semiconductor element 20. Thus, the
operational speed of the semiconductor element 20 can be
accelerated because noise sources are reduced.

In this embodiment the frame lead 32 is supported by

. four support leads 32a. Any number and location of the

support leads 32a can be selected so long as the support
leads 32a can stably support the frame 1lead 32. For
example, two support leads may be provided at two opposite
positions.

A method of making the semiconductor device of the
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aforementioned embodiment will now be described.
The conductive and bonding layers 18, 22 are first

formed by silver plating or the 1like on the mounting

surface 16 of the heat radiator 10. The formed layers 18

and 22 are masked and then immersed in a bath of oxidizing
solution (e.g., "Ebonol" (Trademark) available froﬁ MELTEX
Co. Ltd.) for a few seconds to form an insulation tlayer
(not shown) on the surface thereof. The insulation layer
thus formed may have a fiim thickness of 2 to microns and
an electrical resistivity equal to or lower than 10'*Q-cm.
It has been found that such an insulation layer exhibits
improved insulation properties.

Alternatively, the conductive and bonding layers 18,
22 may be formed after the insulation layer has been
formed.

The semiconductor element 20 is then adhered to the
bonding layer 22 on -the heat radiator 10 through the
conductive adhesive layer 26 that may be made of silver

paste or the 1ike. Thereafter, the heat radiator 10, the
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support 36, and a frame (not shown) integrating all the
leads 30 and the frame lead 32 are positioned over each
other and the above components are thermo-compression
bonded and fixed together by the use of an adhesive such as
epoxy resin. The connecting wires 34 are then bonded in a
given pattern by a wire bonding device through the conven-
tional technique.

The resin package 40 is then formed of epoxy or any
other resin around the integral frame through the conven-
tional molding process. At this time, the top surface of
the small portion 14 of the heat radiator 10 is left
exposed outwardly from the resin package 40.

Finally, the integrated 1ead$ 30 and frame lead 32 are

- cut away to complete the semiconductor device.

In the resin sealing type semiconductor device thus
produced, the bonding Tlayer 22 has such a configuration
that it will never extend outwardly from the fixing surface
24 of the semiconductor element 20. Therefore, the bonding

layer 22 will not contact the resin package 40 that is
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inferior in adhesion to the bonding layer 22. As a resu]f,
the semiconductor device of this embodiment will not have
a disadvantage due to separation between the resin package
40 and the bonding layer 22.

Fig. 3 is a schematic plan view showing the primary
parts of another embodiﬁent of a semiconductor device con-
structed in accordance with the invention. The shape of a
conductive layer 48 of this semiconductor device is differ-
ent from that of the conductive layer 18 shown in Fig. 2.
A1l the other parts are similar to those of the semiconduc-
tor device shown in Fig. 2. Therefore, they are denoted by
similar reference numera]s; but will not further be de-
scribed.

Referring to Fig. 3; the conductive layer 48 is formed
into a rectangular ring between the leads 30 and the frame
lead 32, unlike the spot-1ike conductive layers 18 shown in
Fig. 2.

Thus, the conductive layer 48 can more easily be

electrically connected at any location than a plurality of
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conductive layers 18.

Fig. 4 is a schematic plan view showing the primary
parts of still another émbodiment of a semiconductor device
constructed in accordance with the inveq;ion. The shape of
conductive layer 58 of this semicohductor device is differ;
ent from that of the conductive layer 18 shown in Fig. 2.
A1l the other components are similar to those of the
semiconductor device shown in Fig. 2 and designated by
similar reference numerals.

Referring to Fig. 4, the conductive layer 58 is formed
iﬁto a dot having the same diameter as that of the connect-
ing wire 34, unlike the spot-like conductive layers 18‘

shown in Fig. 2. More particularly, if the diameter of the

. connecting wire 34 is equal to about 0.8 millimeters, it is

preferred that each of the conductive layers 58 has a
diameter substantially equal to 0.8 millimeters.

The conductiye layers 58 are formed of silver plating
material or the like that is inferior in adhesion to the

resin package 40. When the conductive layers 58 are formed
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as small as possible, however, the contact area between the
conductive layers 58 -and the resin package 40 can be
reduced to be as small as possible. Thus, the conductive
layers 58 can more effectively be prevented from being
separated from the resin package 40.

Fig. 5 illustrates a process of forming such extremely
small conductive layers 58. Normally, the conductive layers
58 can be formed through an electro-plating method in which
the 1iquid silver is electro-deposited on the semiconductor
device through apertures in a mask. If the diameter of the
conductive layers 58 is extrehe]y small, however, the
diameter of the apertures in the mask is also extremely
small. It is difficult to pass the liquid silver through
these apertures in the mask. To overcome such a problem, it
may be considered that the mask is reduced in thickness.
However, the thinner mask tends to be easily fractured.

In this embodiment, therefore, the conductive layers
58 are formed using a mask 60 shown in Fig. 5. The mask 60

includes apertures 66 formed therethrough, each of which
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has an enlarged-diameter recess 62 formed in the mask 60 on

" one side and a reduced-diameter recess 64 formed in the

mask 60 on the other side, these recesses 62 and 64
communicate with each other. The inner wall of each of the
apertures 66 between the enlarged-diameter and
reduced-diameter recesses 62, 64 is formed to be a step.
Alternatively, the inner wall may be tapered.

The mask 60 is set on the heat radiator 10 with the
reduced-diameter recess 64 facing fhe mounting surface 16
thereof. Liquid silver is then poured onto the mounting
surface 16 of the heat radiator 10 from the
enlarged-diameter recess 62 through the apertures 66 of the

mask 60 to form the dot-like conductive layers 58 having

- the same diameter as that of the connecting wire 34 through

the electro-plating technique.

Since the mask 60 has the enlarged-diameter recess 62
through which the liquid silver is poured into the aper-
tures 66 of the mask, the liquid silver can easily flow

through the apertures 66 of the mask 60. In such a case,
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the thickness of the mask 60 itself can be increased, if
necessary.

The process of making all the other components is
similar to the process of making the semiconductor devices
shown in Figs. 1 and 2.

While this invention has been described in conjunction

with the above outiined specific embodiments thereof, it is

evident that many alternatives, modifications and varia-

tions will be apparent to those skilled in the art.
Accordingly, the preferred émbodiments of the inventions as
set forth above are intended to be illustrative, not
limiting. Various

changes may be made without departing from the scope and

spirit of the invention.
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WHAT IS CLAIMED I8S:

1. A resin sealing type semiconductor device
comprising:

a semiconductor e}ement, said semiconductor element
having a plurality of electrodes and a fixing surface for
bonding to another member;

a heat radiator for cooling said semiconductor ele-

ment, said heat radiator having a mounting surface for

mounting said semiconductor element;

a bonding layer existing between said fixing surface
of said semiconductor element and said mounting surface of
said heat radiator, said bonding layer being disposed oﬁ

said mounting surface, and said bonding layer being smaller

- than said fixing surface;

an adhesive layer Sonding said semiconductor element
to.said bonding layer;

a plurality of leads;

a plurality of wires, at least one of said wirés

connecting one of said leads to one of said electrodes of
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said semiconductor element; and

a resin package sealing said semiconductor element,
said heat radiator, said wires, and parts of said leads.

2. The resin sealing type semiconductor device of
claim 1, wherein said heat radiator has ﬁigh electrical
conductivity, said fixing surface of said semiconductor
element is electrically connected to said mounting surface
of said heat radiator and said bonding layer has higher
electrical conductivity than said heat radiator.

3. The resin sealing type semiconductor device of
claim 2, further comprising a conductive layer, wherein
said conductive layer has higher electrical conductivity
than said heat radiator, and said conductive layer is
disposed on said mdunting surface of said heat radiator and
separated from said bonding layer.

4. The resin sealing type semiconductor device of
claim 3, wherein said conductive layer is disposed continu-
ously around a periphery of said bonding layer.

5. The resin sealing type semiconductor device of
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claim 3, wherein said conductive layer is formed in a shape

_30_

of a dot, and a diameter of said dot is similar to a
diameter of one of said wires.

6. The resin sealing type semiconductor device in
any one of claim t to 5, wherein said bonding layer has
higher thermal conductivity than said heat radiator.

7. The resin sealing type semiconductor device in
any one of claim 1 to 6, wherein said resin package seals
said heat radiator while exposing a portion of said heat
radiator.

8. A method of making a resin sealing type
semiconductor device comprising:

mounting a bonding layer on a mounting surface of a

. heat radiator, said bonding layer being smaller than a

fixing surface of a semiconductor element;
bonding said fixing surface of said semiconductor
element to said bonding layer with an adhesive agent;
connecting a plurality of leads to a plurality of

electrodes of said semiconductor element with a first
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plurality of wires; and )

sealing said semiconductor element, said heat radié—
tor, parts of each of said plurality of leads, and said
first plurality of wires with a resin, said rgsin forming
a resin package.

9. The method of making a resin sealing type
semiconductor device of claim 8, further comprising:

providing a mask, said mask having a first portion for
defining a first recess on a first surface of said mask and
a second portion for defining a second recess on a second
surface of said mask, a diameter of said first recess being
larger than a diameter of said second recess, said diameter
of said second recess being similar to a diameter of a
second wire, said first recess and said second recess
forming a through hole;

putting said second recess of said mask on said
mounting surface of séid heat radiator;

forming a conductive layer on said mounting surface of

said heat radiator in a shape of a dot through said through
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said conductive layer being similar to a diameter of said
second wire;

connecting said conductive layer with said .second
wire; and

sealing said second wire with said resin.




