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| nvention The present invention relates to a resin sealing type

seE:conductor devi ce having a heat radiator and a nethod of nmaking such a

sefn conduct or device. Description of the ﬁklated Art 10 In recent
yegprs, Integrated Grcuit chips are produted in larger scales, and the
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in |ight of @e8§ﬁ ucture to inprove the heat radlatlng characteristic by
changi ng the deS|gn of lead franme and/ or adding a heat radiator.
Particularly, the inprovenent of the heat radiating characteristic by
addi ng a heat radiator 20 Is the nost orthodox neasure for LSIs in which
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The present invention relates to a resin sealing type
semiconductor device hav1ng a heat radiator and a method of
‘making such a semiconductor device.

Description of the Related Art

10 In recent years, Integrated Circuit chips are produced in
larger scales, and the output is increased. With this trend
the heat radiation in ‘the resin sealing needs to be improved
for inherently protecting semiconductor chips. To meet such an
'end, attempts have been made to increase the thermal

15 conductivity of lead frame and sealing resin in the light of
material, and in light of the structure to improve the heat
radiating characteristic by changing the design of lead frame
and/or adding a heat radiator. Particularly, the improvement

\ of the heat radiating characteristic by adding a heat radiator

20 is the most orthodox measure for LSIs in which the power
consumption is no more thaﬁ about 2 watts per chip.

A semiconductor element requiring an increased heat
radiating characteristic is normally larger in size. In the
conventional resin sealing type semiconductor devices, thus,

25 it may result in cracking the element or damaging the
electrical connection from a difference in thermal expansion
coefficient between the element and the sealing resin.
Therefore, that the reliability of the element is
insufficient. )

30 Fufther, in the conventional ‘reéin sealing typg—::_?,,ﬁ-‘i



radiating characteristic is normally larger in size. In the conventional
resin sealing type sem conductor devices, thus, 25 it my result in
cracking the element or damaging the electrical connection froma
dL?ference in thermal expansion coefficient between the el enent and the
seali'ng resin. Therefore, t hat the _seliability of the elenent
|s4|nsufficient 30 Furt her, in the conventiondl resin
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Of the presppgssayenst oimjecbedviateim, raeml causals agfaypureenncoheitr veal
devi ce having an increased heat radiating characteristic, and a nethod of-
naklng t he sanpectidon. A further object of the present invention is to
provi de .

5 | SUMMARY OF THE INVENTION
It is therefore an object of the present invention to

provide a resin sealing type semiconductor device having an
increased heat radiating characteristic, and a method of
making the same.

10 A further object of the present invention is to provide
a resin sealing type semiconductor device which can prevent
the semiconductor element or its bonding wires from being
damaged from a djfference in thermal expansion coefficient
between the semiconductor element and the sealing resin and

15 which has a high reliability, and a method of making the same.

A still further object of the present invention is to
provide a resin sealing type semiconductor device which can
prevent its bonding wires from being deformed from the
pressure of injected resin on molding and which can stabilize

20 the quality of products and reduces the defects in products,

~ and a methbd of making the same.

To this end, the present -inventibn provides a resin
sealing type semiconductor device comprising: |

a first heat radiating portion having an element placing

25 surface;

a semiconductor element bonded onto said element placing
surface of said first heat radiating portion;

a plurality of leads disposed at a given distance from
sa1d semiconductor element;

30 wires for - electrically connecting said  leads to



a resin sealing type seniconductor device which.can prevent the
sem conductor el ement or its bonding wires from being damaged from a
difference in thermal expansion coefficient between the sem conductor

el'ement and the sealing resin and 15 which has a high reliability, and a
met hod of making the same. A still furthga_object of the present invention
is,to provide a resin sealing type sem conductor device which can prevent '

its bonding wres fron1being defornmed fraoamth ressure of injected resin
on nol di ng @hecHAPERSCAR S8 @iﬁﬁE@C?@dUCHQQaéi 8NY% of products and
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end, the present 'n seal ing type sem conduct or

device compyipbRghedt! Fagtaleay partabhnangonisposbavinanan-cortaot withing
25 surface; a sem conductor el ement bonded onto said el enent placing

surface of safid temdtonhear toadiedemeg tporlteiadts andlwirddty of |eads di sposed
at a given distance from sai d_senm conductor e]enent,; %O xgrfs {or
electrically coBndctlisly 1BsUdatiegdporijon located between sai 1rs

heat radiating portion and said leads;

a second insulating portion located between said second
heat radiating portion and said leads; and

a resin sealing portion formed at least on the exterior

10 of said first, second heat radiating portions and said first,
second insulating portions.

Such a semiconductor device can provide an increased heat
radiation, since the -first and the second heat radiating
portions are located on each side of the semiconductor element

15 radiating the heat so as to face each other.

The first and the second heat radiating portions and the
first and the second insulating portions form a room (space).
This room contains said semiconductor element, the tip ends of
the leads and the wires so that the element area including

20 these components is formed to be separated from the resin
sealing portion. When the first and the second insulating
portions are formed continuously and positioned relative to
each other, the room can be closed substantially stopping a
1iquid penetration. Therefore, on molding the resin sealing

25 portion, the resin does nof enter the room. This can prevent
the wires from being deformed and/or cut by the pressure of
resin. In this way, a semiconductor device having a high
reliability can be formed with an increased yield.

If an inert gas such as argon or nitrogen is encapsulated

30 in the room, any degradation of electrically insulating
portion due to oxidation can also be prevented.-



-3- electrodes of said sem conductor elenent; a second heat radiating
portion | ocated opposite to said first heat radiating portion and di sposed
in non-contact wth said sem conductor elenent, |eads and wires; 5
a ?lrsi i nsul ating portion | ocated between said first heat radiating
portion and sai d | eads; a second insulating portion | ocated between said
segond heat radiating portion and said | €ads; and a resin sealing portion
formed at | east on the exterior 10 of said first, seconﬂergea radi ati ng
R ¢
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The first a ond heat Tradiating portions and the first and the

second i nsulgeiyBAtROr FbpNseXampn e, ' b (dpgcafiatTbns oorbheontannectaods
sem conduct or elenent, the tip ends of the |eads and the wres sg that the

feIr gma{lrs]ea: g?ieir'fwelendi the 2oires hasé dheposemieonduebe he® kemant sepacirede
parts or the degradation of the element characteristics due to
any external gas or moisture penetrating into the
semiconductor element.

It is preferred that the resin layer covers the entire

10 area including the semiconductor element surface and all the
electric connections such as the connections between the wires
and the leads.. It is further preferred that the space is
substantially fully filled with the resin. Preferably, the
resin layer charged into the room has a thermal expansion

15 coefficient which is substantially equal to that of the
semiconductor element. For example, the linear expansion
coefficient of the resin may range between 1.0 X 107 cm/°C and
2.0 X 10 cm/°C. This can reduce the thermal stress between
the semiconductor element and the resin covering it,

20 preventing any problem as crackings in the semiconductor
element and/or damages in the electric connections.

The resin forming said resin layer may be of such a soft
resin that'the thermal stress is hardly created in the contact
area between the resin and the surface of the semiconductor or

25  may be of a flowable resin. The material of resin layer formed
in the room according to the present invention is not only a
single resin material, but also any resin composition which
comprises a resin material and any other additives, for
éxamp]e, inorganic powders such as powdered silicon and

30 elastics for reducing stress such as silicone resin.



sealing portion. Wien the first and the second insulating portions are
formed continuously and positioned relative to each other, the room can be
cl osed substantially stopping a liquid penetration. Therefore, on nolding
the resin sealing 25 portion, the resin does not enter the room This
can prevent the wires from being deforneqsand/or cut by the pressure of
resin. In this way, a sem conductor device having a high reliability can be
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el ectrode parts or the degradation of the el ement characteristics to
oy Grternal - GRRVERETONB] L AN JEath aBRAg NG iy t1qtheconbt 888 '4

resin material whose linear expansion coefficient ranges
between 1.0 x 107 and 2.0 x 107°cm/°C, preferably 1.3 x 107
and 1.6 x 107°cm/°C.

The geometric configuration of the heat radiating

10 portions is not particularly restricted, but preferably
comprises an enlarged-diameter base and a protruding portion
whose external diameter is smaller than that of the base, the
protruding portion having a surface exposed to the outside.
Thus, since the surface area of the heat radiating portions

15 can be enlarged, the heat from the semiconductor element 1is
dispersed more efficiently through the heat radiating
portions, and is released to outside through the exposed
surface of the resin sealing portion. In such an arrangement,
the distance between the semiconductor element placing surface

20 and the exposed surface of the resin sealing portion can be
increased, and thus prevents the penetration of any gas or,
moisture which hinders the semiconductor element and wiring.:
when the enlarged-diameter bases of the heat radiating
portions are located opposite to each other, the room

25 containing the element area can be formed.

It is preferable that at least one of the heat radiating
portions has a peripheral protrusion formed therein
continuously on the side facing the semiconductor element, the
corresponding insulating portion being formed on the

30 peripheral protrusion. The peripheral protrusion can support

the insulating portion generally formed of resin.



sem conductor elenment. It is preferred that the resin |ayer covers the
entire 10 area including the sem conductor elenent surface and all the
el ectric connections such as the connections between the wires and the
leads. It is further preferred that the space is substantially fully
filled with the resin. Preferably, the regln | ayer charged into the room
has a thermal expansion 15 coefficienf® which is substantially equal
to" that of the sem conductor elenent. For exanple, the
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electric co |on he resin mng said resin |ayer may be of such a
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being corroded. It is further preferred that at least one of
the heat radiating portions includes a recess formed in the
10 exposed surface of the'peripheral protrusion. The formation of
such a recess is advantageous as it expands the surface area
of the exposed portion, thus improving the heat radiation.
A method of making a resin sealing type semiconductor
element according to the present invention comprises the steps
15 of: '

(a) fixing a first heat radiating portion, a first
insulating portion and a lead frame including a plurality of
leads on top of one another, bonding a semiconductor element
to an element placing surface and electrically connecting said

20 leads to electrodes of said semiconductor element through
wires; | '

(b) providing a second insulating portion at a position
opposite to said first insulating portion and fixing said
second insulating portion and a second heat radiating portion,

25 'so that a space enclosed by said first, second heat radiating
portions and said first, second insulating portions
accommodates at least said semiconductor element, wires and
lead tips of said leads; and

(c) molding a resin to form a resin sealing portion

30 around at least the exterior of said first, second heat
radiating portions and said first, second insulating portions.



30 el astics for reducing stress such as silicone resin. By coating
the elenment area with the resin |layer in such a manner, the degradation in
the element formng surface and the electric connections of the

sem conductor el ement can be prevented. 5 Conventionally, the
resin sealing portion conprises a resin terial whose |inear expansion
coefficient ranges between 1.0 x 10[err]~&nd 2.0 x 10[err]cm [err]C,
preferably 1.3 x 10[err] and 1.6 x 10[err]cm [err]C., The geonetric,
configuration ofActerdéng tadsdehng methodyorkhefemicon tOQMAQYERﬁaQTy
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an arrangenent,
processes.

One process is to form a resin injecting aperture through
at least one of the heat radiating portions, preferably the
upper heét radiating portion, and after the (b) step inject

10 the resin into the room through the aperture to form a resin
layer. In such a case, it is preferred that the resin layer is
formed so as to cover at least the semiconductor element
forming surface and -electrical connections. between the
semiconductor element and the wires, and the resin material is

15 substantially fully charged into the room. Preferably, a
plurality of such apertures are formed through the heat
radiating portion so that resin may be injected into at least
one aperture while the air in the room may be released through
at least one remaining aperture, thus facilitating the resin

20 injection.

Another process is to apply resin to the element area by
potting after the (a) step, and form a resin layer.

As it 1is described, the resin layer thds formed
preferably has its thermal expansion coefficient substantially

25 equal to that of the semiconductor element.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a longitudinal sectional view diagrammatically

showing -a resin sealing type semiconductor device of the
first embodiment constructed in accordance with the present

30 invention.



t he di stance between the sem conductor el enent placing surface 20 and

t he exposed surface of the resin sealing portion can be increased, and thus
prevents the penetration of any gas or noisture which hinders the

sem conductor el ement _and wiring. Wien the enl arged-di amet er bases of the
heat radi ating portions are |ocated oppoggge to each other, the room 25
containing the elenent area can be forned” It is preferable that at |east

one of the heat radiating portions _ has .a t:rﬁ)erigheral grotr si.on
formed  therei nFd@nt ihudsisRy PIRN heieyd@Tr athegSEMACeBANESAHL 148 efidint ,
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general ly ng?QQOﬂfth%?%%f. -6- The heat radiating portions nay take any
one of various configurations. For exanple, at |east one of the heat
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radi at§ng peemicandusd®ra et ceadisiomy 1 Fig ’ g y
111ustfating the production process.

Fig. 4 is a longitudinal sectional view diagrammatically
showing a semiconductor device of the second embodiment
constructed jn accordance with the present invention.

10 Fig. 5 is a diagrammatical plan view of the second heat
radiating portion in the semiconductor device of Fig. 4.

Figs. 6A to 6D are longitudinal sectional views of the
semiconductor device shown in Fig.. 4, diagrammatically
j1lustrating the production process thereof.

15 Fig. 7 is a longitudinal sectional view diagrammatically
showing a semiconductor device of the third embodiment
constructed in accordance with the present invention.

Figs. 8A to 8D are longitudinal sectional views of the
semiconductor device shown in Fig. 7, diagrammatically

20 jllustrating the production process thereof.

Fig. 9 is a longitudinal sectional view diagrammatica]]y
showing a modified heat radiating portion according to the
present invention.

Fig. 10 is a longitudinal section of a modified heat

25 radiating portion according to the present invention.

| Fig. 11 is a longitudinal section of another modified
heat radiating portion according to the present invention.

Fig. 12 is a perspective view of still another modified
heat radiating portion according to the present invention.

30 " Fig. 13 is a longitudinal section of a modified heat

radiating portion according to the present invention.



portion is formed of copper and the corrosion inhibiting |ayer is formed of
ni ckel, the exposed surface can be prevented from being corroded. It is
further preferred that at |east one of the heat radiating portions includes
a recess formed in the 10 exposed surface of the peripheral protrusion.
The formation of such a recess is advantageous as it expands the surface
area of the exposed portion, thus inprovihg the heat radiation. A nethod of
meki ng a resin sealing type senjc : I 0Q iﬁ he present

i nvention conpri s¥slAteE Ly 5 =R il S T S
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second i nsul ati nigipstt Emhodamanpositi on opposite to said first insulating
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according to the first embodiment of the present invention.

x—a

Fig. 2 is a plan view of the semiconductor device as viewed
~ along a line A-A in Fig. 1, omitting the resin sealing portion

10 thereof.

The semiconductor device 100 comprises first and second
heat radiating portions 10, 20 which are a given distance from
each other, having a first insulating portion 40, leads 32 and
a second insulating portion 44 in between.

15 The first heat radiating portion 10 has an
enlarged-diameter base 12 and a protruding portion 14 whose
diameter is smaller than that of the base 12. The protruding
portion 14 is located substantially at the center of the base
12. The side of the base 12 opposite to the protruding portion

20 14 defines an element placing surface 16 on which a
semiconductor element 30 is bonded substantially at the center
through an adhesive layer. 36 such as silver paste. A top
surface 14a of the protruding portion 14 defines an exposed
surface.

25 The second'heat'radiating portion 20 is of substantia]iy
the same structure as that of the first heat radiating portion
10, having an enlarged-diameter base 22 and a protruding
portion 24 whose diameter is smaller than that of the base 22.
The peripheral edge of surface 26 of the base 22 opposite to

30 the protruding portion 24 1is formed with a peripheral
protruding: portion 27 which can reliably support the



| ead tips of said leads; and (c) nolding a resin to forma resin sealing
portion 30 - around at |east the exterior of said first, second heat
radiating portions and said first, second insulating portions. -7-
According to such a method, t.he seniconductor device of the present

I nvention can -be produced nore effectively _lt is preferred that a resin
layer is fornmed in the space (or roon) enclosed by the heat radiating

portions and the 5. i nsu] ating portion gccordi t o] o]
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t hrough at, | f: fihe heat radiating portions, preferably the upper
heat radiatfﬁgﬁkhﬁﬁﬁgﬁ}agﬁd after the (b) step inject 10 the.resin into

the room t hrough 1tthd sagestivabp1bothgt nkesesheat ayeatiatiimg polr td ooasd0 andi s
preferred that the resin layer is formed so as to cover at |east the
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the sefi conduct ot e Tl si1%er, 14107 4RS 578’ B+ Eh&iFh118ys. 1n
1ight of economy, copper is most desirable.

Each of said leads 32 is disposed a given distance from
the semiconductor element 30, and the portion of each of the
leads 32 inwardly spaced from the tip thereof is supported by

10 the first and the second insulating portion 40, 44 from the
opposite sides thereof. The 1leads 32 are electrically
connected to electrode pads 30a (see Fig. 2) 1in the
semiconductor device 30 through gold or silver wires (bonding
wires) 34.

15 As shown in Fig. 2, the first insulating portion 40 is
formed continuously along the peripheral edge of the element
placing surface 16 in the first heat radiating portion 10.
Similarly, the second insulating portion 44 is continuously
formed along the peripheral edge of the surface 26 of the

20 second heat radiating portion 20 facing the semiconductor
element 30. The first and the second insulating portions 40,
44 are required to have sufficiently electrical insulations,
to support the leads 32 stably, to have thickness sufficient
to secure spaces that the tips of the leads 32(inner Tleads)

25 and wires 34 do not contact the first or the second heat
radiating portion (10 or 20) and to reduce any deformation
and/or transformation during the thermal processing.

The first and the second insulating portions 40, 44 may
be formed of any insulating resin, for example, a

30 thermosetting resin such as polyamide resin, epoxy resin or
the like. The first and.the second insulating portions 40, 44



15 substantially fully charged- into the room Preferably, a
plurality of such apertures are fornmed through the heat radiating portion
so that resin may be injected into at |east one aperture while the air in
the room may be rel eased through at | east one renunining aperture, thus
facilitating the resin 20 injection._AqQIher process is to apply resin
to the elenment area by potting after the (a) step, and forma resin | ayer.
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the present 3 i nventi on. -8- Fig. 2 is a plan view of the
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restn feall?gps of the leads 32 and the wires 34'are located. The room R
is closed to such a degree that it blocks resin flowing in
while a resin sealing portion 50 is formed.

If the room R is filled with an inert gas such as
nitrogen or argon, the electrical connections or the 1ike can

10 be prevented from being damaged by oxidation.

The resin sealing portion 50 is formed so as to expose
the surfaces 14a and 24a of the first and the second heat
radiating portions io; 20. As described, the resin sealing
portion 50 ié of such a structure that the rgsin will not flow

15 into the room R in which the semiconductor element 30 is
present.

Considering the above matters, as an example fhe
following numeral values may be included in a rule of
designing.

20 Thickness of Leads 32: 0.1 to 0.2 mm;

Thickness of Second Insulating Portion 44: 0.01 to 0.15

mm; ’ '

Thickness of Semiconductor Element- 30 and Adhesive Layer

36: 0.3 to 0.7 mm,

25 Height of Wires 34 (Distance between the surface of
| the semiconductor element 30 and the top of the wires

34): 0.15 to 0.4 mm; |

Distance between the surface 26 of the second heat

radiating portion 20 and the leads 32 (shown by H in Fig.

30 1): 0.1 to 0.99 mm.
In such an arrangement, the semiconductor device 100



portion thereof. Figs. 3A to 3C are longitudinal sectional views of the 5
sem conductor device shown in Fig. 1, diagrammtically illustrating
the production process. Fig. 4 is a longitudinal sectional view

di agrammatically showi ng a sem conductor device of the second enbodi nment
constructed in accordance with the presentsdinvention. 10 Fig. 5is
a diagrammatical plan view of the second heat radiating portion in the
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| ongi tudi nal sectional view diagrammatically show ng a sem conduct or device

of the thirdeaeratiesentheomsat utoedhien ficeat daeae mﬂhaﬂhéﬁgpr%brehton 10,
invention. Figs. 8A tq 8D are | ongitudinal sectl
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surfaces 14a and 24a of the heat radiating portions 10 and 20
are exposed from the resin sealing portion 50.

Since the heat radiating portions 10 and 20 are of

10 subsfantially T-shaped crossésection, the surface area of the
portions 10 and 20 can be expanded to improve the heat
radiation. Further, the distance between the surface 14a or
24a and the element placing surface 16 on which the
semiconductor element 30 is located can be increased, and

15 1imit the degradation of element characteristics due to
penetration of any external gas or moisture into the room.

(2) Since the element area containing the semiconductor
element 30, the tips of the leads 32 and the wires 34 is
housed within the room R to separate the element area from the

20 resin sealing portion 50, the wires can be prevented from
being deformed and/or cut by the pressure from the flow of
molten resin, when the resin sealing portion 50 is being
formed. This enables the semiconductor device to be formed
with an increased reliability and yield.

25 (3) Since the element area is housed within the room R
does not provide a resin layer which comprises the resin
sealing portion 50 around the semiconductor element, the
semiconductor element can be prevented from being cracked due
to a difference in thermal expansion coefficient between the

30 fesin and the semiconductor element. Thus, the semiconductor

device can be produced with an increased reliability with the



25  radiating portion according to the present invention. Fig. 11 is a
| ongi tudi nal section of another nodified heat radiating portion according
to the present invention. Fig. 12 is a perspective view of still another
nodi fied heat radiating portion according to the present invention. 30
Fig. 13 is a longitudinal section of apdified heat radiating portion
according to the present invention. -d- DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBODI NENT i?ne preferred enbodi nents of the present invention
will now beP@8SRPPHRY WPR-reference to the drawings. First Enbodinent 5.

CeSiing Tyse Soetiocke soRRL Rads Spmdtear TN by e g gsaote ks
the presentpjarggehoor &rgon? theaeptatrvcel oénnéet senscondtibeol ikevear as
viewed along a litne A-Ain Fig. 1, omtting the resin sealing portion 10
t hereof . Theespnrteentiadt cﬁromegedagldamasleﬁlr bye9xAidadtl 0hd second

5 A production process -of the resin sealing type
semiconductor device 100 will now be described. '

Figs. 3A to 3C are schematic cross-sectional views
j1lustrating a production process of the semiconductor device
100 according to the first embodiment.

10 (a) As shown in Fig. 3A, the semiconductor element 30 is
first bonded to the designated position of the element placing
surface 16 of the first heat radiating portion 30 through the
adhesive layer 36 such as silver paste. As clearly shown in
Fig. 2, the first insulating portion 40 is then disposed on

15 the element placing surface 16 of the first heat radiating
portion 10 along the peripheral edge of the surface 16. A lead
frame 38 inc1uding_fhe leads 32 is further disposed on the
first insulating portion 40. The first heat radiating portion
10, the first insulating portion 40 and the lead frame 38 are

20 then bonded together by thermo-compression through an adhesive
such as epoxy resin or the 1ike, and are fixed.

However, the process and the sequence of bonding together
the first heat radiating portion 10, the semiconductor element
30, the first insulating portion 40 and the lead frame 38 are

25 not restricted to the aforementioned process and sequence.

The electrode pads 30a of the semiconductor element 30
are electrically connected to the respective leads 32 through
the wires 34 in a given wiring pattern.

(b) As shown in Fig. 3B, the second insulating portion 20

30 is then adhered to a position opposite to the first heat
radiating portion 10 through the second insulating portion 44.



heat radiating portions 10, 20 which are a given distance from each ot her,
having a first insulating portion 40, |l eads 32 and a second insul ating

portion 44 in between. 15 The first heat radi ati ng portion
100 has an enl arged-di aneter base 12 and a protrudi ng portion 14 whose
diameter is smaller than that of the base }2. The protruding portion 14 is

| ocated substantially at the center of tﬂ% base 12. The side of the base 12
opposite to the protruding portion 20 14 fines an. elepen | agi.ng
surface 16 Atonthipi AP TR s efNBontRe?BY e\%‘(ﬁjﬁeﬁﬂ? i BOh5A8Ry );%bi'luag?ft ey y
at the center, thr. d ' y f%gﬂb lderagpaste. A top
surface 14a%(5‘fpe'?ﬂﬁeﬁbg’:§§{ﬁ?83‘| &gl%lp\éﬁrji%tnqlr}lég]e [ nesap}nlsﬂgxdpl)rgs4edé' surface. 25

The second heat raditdfiisng tey tidh APtdmn@l sodstRnis af dymédebgathesfrivsture
as that of the first heat radiqting portion 10, having an enl arged-di aneter
base 22 and haadtr atadiditrigngorari toiro 241 hhotlee dseeen@drheat shadi 2t 188aROrKAPNof

30 Bhe  BOot w137 SRonDSUAATIRG BT TGN SRAL ARG aSoRRRApABRGTating”

protruding PpArtidh 427 THEY Chin&28emti BonRickorS éiRMht WF, the tips of
the leads 32 and the.wires 34 will be included in the room R.
The leads 32 are sandwiched and supported by the first and
second insulating portions 40, 44 located above and beneath

10 the leads 32 respectively.

It is desirable that this step is accomplished in an
inert gas atmoéphere such as nitrogen or argon so that the
room R is filled with the inert gas.

(c) As shown in Fig. 3C, the resin sealing portion 50 is

15 formed through the conventional molding means. The fluid resin
composition for forming the resin sealing portion 50 is not
injected into the room R. The surfaces 14a and 24a of the
first and the second heat radiating portions 10, 20 remain
exposed from the resin sealing portion 50.

20 .~ More particularly, the assembly formed as shown in Fig.
3B is set in a mold M with the surfaces 14a and 24a of the
heat radiating portions 10 and 20 touching the top and bottom
surfaces of the mold M. After the molding step, therefore, the
surfaces 14a and 24a of the heat radiating portions 10, 20 are

25 exposed from the resin sealing portion 50.

As for the lead frame 38, a frame and dam bars are cut
using conventional means. If required, externally extending
lead portions (outer leads) may be shaped.
~ second Embodiment

30 " A semiconductor device 200 constructed according to the
second embodiment will be described with reference to Figs. 4



-10- insulating portions 40 and 44 nornelly formed of flexible resin
material. It is desirable that these heat radiating portions 10 and 20 are
formed of a high heat conductive material such as 5 copper, al um num
silver, gold or any one of their alloys. In Iight of econony, copper is
nost desirable. Each of said |eads 32 isq@gisposed a given distance fromthe
sem conductor elenent 30, and the portion of each of the |leads 32 inwardly

sphced fromthe tip thereof i.s suppo b ST nd
i Insul ati nlgI %‘?t?’on?ﬁo?ﬁﬁﬁef f&ﬂ*}?ﬁg’obtﬁggist éasjf’iq@gs smgrtedodﬁ alﬂ;plfeﬂa%s are
electrica edat ChEO p i Fi i [ i

sem condupt%‘#ﬁ@gegﬁé %8 ?R?%ggwggﬁg gr@ﬁs]i%%gp%\?m@rreﬁvt;g}edi?ga vrﬁczaosgdglﬁ 15
As shown int&i ghe2fitrlse fambridiimest ad fegdesi ghabedObys sfigvined cgite renes| y
al ong the peripheral edge of the el enent %Iacin surface 16 in the first
heat radi athumgepalsi and1911%i APLaf Uy thefe §e§6ﬁgrﬂﬁ§ﬁhating portion 44 is

second neat’ radlBei ngaR | cREHCFUEPng The S0R cdiiutl or oot 18 ¥pe?
semiconductor device 200 is substantially the same as that of
the semiconductor device 100 of the first embodiment. The
semiconductor device 200 is different from the semiconductor
device 100 only in that a resin layer (internal resin sealing
10 portion 60) is formed in the room R defined'by the first heat
radiating portion 10, the second heat radiating portion 20,
the first insulating portion 40 and the second insulating
portion 44. The internal resin sealing portion 60 serves as
means for preventing the penetration of any external gas, for
15 example, corrosive and oxidative gases as oxygen and halogen,
and/or moisture into the element area and thus the degradation
of element characteristics. Further, in view of the
reliability of the semiconductor device and its production
process, it is desirable to form the internal resin sealing
20 portion 60 throughout the entire room R.

The resin material forming the internal resin sealing
portion 60 preferably has its thermal expansion coefficient
substantially equal to that of the semiconductor element 30.
For example, a resin whose linear expansion coefficient ranges

25 between 1.3 X 107 em/°C and 1.6 X 10™° cm/°C is ideal. Resins
such as epoxy resin, silicone resin and the l1ike whose linear
expansion coefficients fall within the above range can form
the internal resin sealing portion 60. Therefore, any thermal
stress from a difference of thermal expansion coefficient

30 between the semiconductor element 30 and the internal resin

sealing portionlso can be restrained, and any damage in the



el enent 30. The first and the second insulating portions 40, 44 are
required to have sufficiently electrical insulations, to support the |eads
32 stably, to have thickness sufficient to secure spaces that the tips of
t he .| eads 32(inner |eads) 25 and wires 34 do.not contact the first or

the second heat radiating portion (10 or_g@) and to reduce any deformation
and/or transformation during the thermal processing. The first and the

second insul ating portions 40, 44 pmy be for [ ' Sj
For _exanp! eSeNiSONCUCRd: LT hodPestn LEEnS18oel Bk Ao IS FFodgoPe
resin or thgwlwb%d The first and the second insulating portions 40, 44
are prefera Q ormed of a tape-like nenber of said resin. Thus, the first

and the second heatthoadinatime Pest horfo rfing0thed intierhadstresih t beaddoend
insulating portions 40, 44 forma room R within which the sem conductor
el ement 30, polrdi®n 60 iiss pofefiarablaake Bected framweewn Sﬁaﬁ?é"ﬂ)ﬁaWéG.seThe
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gas such aS bresent invention is not limited to such materials. A resin
generating least thermal stress, a resin such as silicone
resin having a higher plasticity or a flowable resin may be
used. Furthermore, a resin similar to that of the resin
10 sealing portion 50 may be used although it is inferior in
thermal stress. This is because the volume of the room R in
which the internal resin sealing portion 60 is formed is
smaller than that of the resin sealing portion 50, and also
the interior of the room R is partitioned, thereby reducing
15 the pressure generated when the resin is injected into the
room R and preventing the deformation and damage of the wires.
In this embodiment, one or a plurality of apertures is
formed through at least one of the heat radiating portions,
preferably the one which is located upper side of the cavity
20 (second heat radiating portion 20 in this embodiment). It is
preferred that a plurality of such apertures are formed
through that heat radiating portion. Fig. 5 is a plan view of
the second heat radiating portion 20 as viewed from the side
of the base 22. In this embodiment, four resin pouring
25 apertures 28 are formed through the heat radiating portion 20
at its corners on the diagonal lines. By injecting the resin
material into the room R through one to three apertures and
expelling the air from the room R through at least one
'apefture, the inflow of the resin is facilitated.
30 " If the internal resin sealing portion 60 is to be formed
at the same time as the resin sealing portion 50, it is



nitrogen or argon, the electrical connections or the |like can 10 be
prevented from bei ng damaged by oxi dation. The resin sealing portion 50 is
formed so as to expose the surfaces 14a and 24a of the first and the second
heat radiating portions 10, 20. As described, the resin sealing portion 50
Is of such a structure that the resin mﬁltznot flow 15 into the roomR

i n.which the seniconductor elenment 30 is ptesent. Consi dering the above

Tul o of desiiRTR) Abts that tRorfBt iR RRIEH Ry Atk G d br sopnet Frolah
Thi ck f | | o 05 : Thy ck f
e conduct o ErancH O arer o AL A la il i fidm T, Jpegghess ©
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el ement 30 and the top of the wires 34): 0.15 to 0.4 mm Di stance between

t he surface fod lowitnge fdmhidnseand ddvantagedrtion 20 and the | eads 32

(Shomnsby Hin Hé%):%§ 1ocat1ngjeﬁe(%€Té€ ghggtﬁg1second heat radiating
portions 10, 20 on the opposite sides of the semiconductor
element 30 as in the semiconductor device 100 of the first
embodiment, the heat radiation can be improved. When the
surfaces 14a and 24a of the heat radiating portions 10, 20 are

10 exposed from the resin sealing portion 50, the heat radiation
can further be improved.

By forming the heat radiating portions 10 and 20 into
substantially T-shaped-cross-section as in the semiconductor
device 100, the surface area of the heat radiating portions 10
.15 and 20 can be expanded, thus improving the heat radiation. At
the same time, the distance from the surface 14a or 24a to the
semiconductor element 30 can be increased to 1limit the
degradation of element characteristics due to penetration of

any external gas and/or moisture into the room.

20 (2) Since the internal resin sealing portion 60 is formed
in the room R defined by the first heat radiating portion 10,
the second heat radiating portion 20, the first insulating

“portion 40 and the second insulating portion 44, any external
gas and/or moisture can be prevented from penetrating into the

25 element area, thus 1limiting the degradation of element
characteristics. When the resin material forming the internal
resin sealing portion 60 is a resin whose thermal expansion
coefficient is substantially equal to that of the
semiconductor element 30, a strain due to the thermal stress

30 produced between the internal resin sealing portion 60 and the
semiconductor element -30 1is reduced, and particularly the



In such an arrangenent, the sem conductor device - 100 -12- provides the
follow ng functions and advantages. (1) By mainly bonding the sem conductor
el ement 30 which generates the heat to the first heat radiating portion 10,
whi l e providing the second heat radiating portion 20.opposite 5 to the
portion 10, the heat radiation can be inpygved. In this enbodinment, the
heat radiation is further inproved since i e surfaces 14a and 24a of the

heat radiating portions 10 and 20 are exposed h ' | i
porti on 50. GAGTALAHOMER The AW TROPAHGTORse LeMeRt GaN Be bF5Epained.
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of the resin injected into the mold cavity when the internal
resin sealing portion 60 is to be formed can be reduced,
1imiting the deformation and/or damage of the wires and others
due to the resin pressure. The reduction of the volume by
10 forming the internal resin sealing portion 60 while separating
from the resin sealing portion 50, can reduce the strain
between the internal resin sealing portion 60 and the
semiconductor element 30 due to the thermal stress. This also
results in prevention of the degradation -of element
15 characteristics.

A pfoduction process of semiconductor device 200
according to the second embodiment will now be described with
reference to Figs. 6A to 6D.

(a) As shown in Fig. 6A, the first heat radiating portion

20 10, the semiconductor element 30, the first insulating portion
40 and the lead frame 38 including the leads 32 are first
bonded in a given arrangement. The semiconductor element 30 is
then bonded to the leads 32 through the wires 34. Such a step
corresponds to the step (a) in the first embodiment.

25 (b) As shown in Fig. 6B, the second heat radiating
poftion 20 is then fixed at a position opposite to the first
‘heat radiating portion 10 through the second insulating

| portion 44. This step is similar to the step (b) of the first
'embodiment.

30 . " In this step, the second heat radiating portion 20 is

located above the first heat radiating portion 10, while the



el epent 30, the tips of the leads 32 and the wites 34 is housed within the
roomR to separate the elenent area fromthe 20 resin sealing portion
50, the wires can be prevented from being deforned and/or cut by the
_pressure fromthe flow of nolten resin, when the resin sealing portion 50
is being formed. This enables the sem cajguctor device to be fornmed with an
increased reliability and yield. 25 (3) Since the elenent area is

housed within t oe |d I th
resin seal | Hge HordRTRE 4RGN PSR EhR.SERERd. PUSLINRIFY porpioRcRothe
sem CO”d“Cté’émrﬁ'};]ﬁiTEQEeCﬂﬁhﬂ? RhRveRrbem fROM Dei nthiw aemedddmenttq ait is

di fference t hermal expansi on coefficient between the 30 resin and the
sem conductgnnetessary ﬂ'@mrnme)lstemMmM@tpoﬂ ndéhecénerh ®2s pHRRRELR t h

an increased reliability with - 13- f I1f.th R i
F1116d w traaninnihe. Ga€otuenbad ReNtagei b o et B claqiad RS

conneﬁflonstﬁr Fge Ihke can be prevented from bei ng damaged by oxi dati on.

(c). As shown in Fig. 60, the resin is then injected into =«
the room R through the apertures 28 in the second heat
radiating portion 20 to form the internal resin sealing
portion 60. At this point, it is preferred that the room R is

10 substantially fully filled with the resin.

(d). As shown in Fig. 6D, the resin sealing portion 50 is
then formed with the conventional molding process. This step
is substantially similar to the step (¢) in the first
embodiment.

15 If the internal resin sealing portion 60 is to be formed
with the step for producing the resin sealing portion 50, the
step (c) may be omitted and in the step (d) the resin may be
injected into the room R to form the resin sealing portion 50
and internal resin sealing portion 60 at the same time .

20 Third Embodiment ,

A semiconductor device 300 formed according to the third
embodiment will be described with reference to Fig. 7. In this
figure, parts having substantially the same functions as in
the semiconductor device 200 of the second embodiment are

25 designated by similar reference numerals and will not further
be described.

The semiconductor device 300 1is different from the
semiconductor device 200 of the second embodiment only in that
an internal resin sealing portion 62 defined by the first heat

30 radiating portion 10, the second heat radiating portion 20,
the first insulating portion 40 and the second insulating



5 A production process of the resin sealing type

sem conductor device 100 will now be described. Figs. 3A to 3C are
schematic cross-sectional views illustrating a production process of the
sem conduct or device 100 according to the first enbodi nent. .10 _ (a)

As shown in Fig. 3A the sem conductor el@gment 30 is first bonded to the
desi gnated position of the elenent placi r% surface 16 of the first heat

radi ating portion 30 through the_adhesive | ayer, 36 such as silver paste, As
clearly shoRArtmopj 44 As t%tff%?yi %Qurf"&tdi id' pHh&i 599@0%'3%’#&1 f%éé)%]ad
on 15 th l. Ci f age f e Jdots ,Bﬁ?; b Bt tion
10 al ong thgegéﬁr‘éﬁéﬂibaebggtibh %2 ssu%ﬂz%pe 6.§é&'hl§%aoa rtadrrgd%gédll% mhg
the |eads 3%h5$wﬁ rFeshes Qhapﬁﬁ@dteﬁstbfz thesleadsud2l i agd pheaves #0spdve
first heat radiating portion 10, the first insulating portion 40 and the
lead frame 38 ahe 20om Rha@ueboraled pogelucdriony pMReeSS cofpridisi bhteMaligh
- an adhesi ve such as epoxy resin or the |jke, vef t he

. K fixed, k
pro;:_esﬁs (ilgd Ftﬁﬁénse‘iﬁ& USQ ofP A Mg 62ogwh heh ?“hn’g] fr ?’@tlﬁgﬁpr?gﬁ at %Ber.
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% portion 60 in the second embodiment. In short, the internal
resin sealing portion 62 is only required to cover an area

10 jncluding the connections between the semiconductor element 30
and the wires 34 and between the wires 34 and the leads 32 in
which an electrical disconnection is created easily, or at
least the element forming surface of the semiconductor element
30. |

15 In the semiconductor device 300 of the third embodiment,

| it is unnecessary to. form any resin pouring aperture through
the first and the second heat radiating portions as the
internal resin sealing portion 62 is formed prior to the room
R which will be described later. It is also preferred that the

20 internal resin sealing portion 62 is of a structure similar to
that of the dinternal resin sealing portion 60 in the second
embodiment. For example, it may be substantially equivalent to
the semiconductor element 30 in terms of thermal expansion
coefficient.

25 The semiconductor device 300 functions basically in the
same manner as the semiconductor device 200 of the second
embodiment.

A production process of the semiconductor device 300 of
fhe third embodiment will be described with reference to Figs.

30 8A to 8D.

" (a) As shown in Fig. 8A, the first heat radiating portion



are electrically connected to the respective | eads 32 through the wires 34
in a given wring pattern. (b) As shown in Fig. 3B, the second insulating
portion 20 30 is then adhered to a position opposite to the first heat
radi ating portion 10 through the second insulating portion 44. -14- At
this point, the second insulating porti(uh144 must be superinposed on the
first insulating portion 40. In this step, an internal roomR is fornmed by

the first heat radiati ti 10, th Lati i

20, the i /9B K86 SenigoRBletBR afendhf FESTHE, AT s1c BT AR NG00 E Tl
Thus, the sqmi I ,akh [ : t ] 3 heq
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and beneath 10 the |l eads 32 respectively. It is desirable_that this.step
i s acconpl i then bandedi tier thgateaddodpHdidudh e WHifGSogén dN1sr §%ﬁ sd
that t?e ro%qhﬁlgi %%lk %‘@%ébtfé if#”%h %econd embodiment.

(b). As shown in Fig. 8B, the internal resin sealing
portion 62 is then formed in an area including the
semiconductor element 30, wires 34 and the tips of Teads 32.
The 1internal resin sealing portion 62 may be formed by

10 applying a molten or solution resin by potting or the like. At
this point, it is to be noted that the marginal edge of the
internal resin seé]ing portion 62 must not extend beyond the
first insulating portion 40 so that the applied resin does not
leak outside. If the resin forming the internal resin sealing

15 portion 62 leaks outside from the first insulating portion 40,
the subsequent step of bonding the second insulating portion
44 may not be carried out reliably, and thus resulting in an
imperfect formation of the room R.

(c). As shown in Fig. 8C, the second heat radiating

20 portion 20 is fixed opposite to the first heat radiating
portion 10 through the second insulating portion 44. This step
is simi]a} to the step (b) of the second embodiment.

(d). As shown in Fig. 8D, the resin sealing portion 50 is
finally formed through the conventional molding means. This

25 step is similar to the step (d) in the second embodiment.

Examples of the modified heat radiating portions are
explained hereafter.

The heat radiating portions of a semiconductor device 400
may be modified as shown in Fig. 9.

30 The heat radiating portions 10 and-20 are of the same
configuration, but the second heat- radiating portion 20 does



(c) As shown in Fig. 3C, the resin sealing portion 50 is 15 f or med
through the conventional nolding means. The fluid resin conposition for
form ng the resin sealing portion 50 is not injected into the roomR The
surfaces 1l4a and 24a of the first and the second heat radiating portions

10, 20 remain exposed fromthe resin sealppg portion 50. 20 More .
parhlcElarlyf t he assenbly forned as shown in Fig. 3Bis set in a mold M
with the sur g :

t ouchi ng t hd'® g‘aé’g?d pa%éggapﬁpa’l%e n&ﬁ@ %ng%)t (y% &gfﬁﬁéos?tnep,
therefore, t{ip PFdRrass 1élﬂb66ﬁ'm8f\%0f Ihhegueeata reale) i tige péitsonand0,thao
are 25 exposed romthe resin sealing portion 50. As for the lead frane

38, a frane sgubrthihdadtr aaria tdutg wintg O(IE‘(Sn\IQnt POnhavertine . same shape.e@nd
externally extending | ead portions (outer |eads) nay.be sha ed
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also functioning as spacers between the first and the second
heat radiatihg portions 10, 20 must be formed of the least
deformable material having an increased mechanical strength.

The heat radiating portions 10, 20 of a semiconductor

-+ 10 device 500 as shown in Fig. 10 are of the same configuration,

and have peripheral protruding portions 17 and 27,

respectively. By providing the peripheral protruding portions

to the heat radiating portions, it is possible to set a space
between the heat radiating portions 10 and 20.

15 A heat radiating portion 10 (20) shown in Fig. 11 has a
base 12 (22), a protruding portion 14 (24) extending from the
base 12 (22) and a corrosion inhibiting layer 14c (24c) formed
on top of the protruding portion 14 (24). The corrosion
inhibiting layer 14c is of a metal different from those of the

20 base and protruding portion. This may be applied when the heat
radiating body portion is formed of relatively inexpensive
copper, and the exposed surface thereof tends to be oxidized.
By providing the corrosion inhibiting layer 14c (24c) which is
formed of nickel or solder, for example, the exposed parts of

25 the heat radiating portions can be prevented from being
corroded. ‘The corrosion inhibiting layer may be formed of
resin. _ |

Fig. 12 shows a heat radiating portion 10 (20) in which
the end surface (exposed surface) of the protruding portion 14

30 (24) includes a recess 14b (24b) formed therein substantially

at the center. In such a case, the contact area between an



functions as those of the sem conductor device 100 according to the first
enbodi nent are designated by simlar reference nunerals and wll not
further be described. 5 The basic structure of the resin
sealing type sem conductor device 200 is substantially the sane as that of
t he sem conduct or device 100 of the first,enbodi nent. The sem conduct or
device 200 is different fromthe sem con &ctor device 100 only in that a
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' exposed surface, thus improves the heat radiation.
A heat radiating portion 10 (20) as shown in Fig.13 has
10 an undercut on the side surface of a protruding portion 14
(24). Providing such undercut strengthens the connection
between the heat radiating portion 10 (20) and the resin
sealing portion. |
The heat radiating portion is not limited to the heat
15 radiating portions and their modifications described in the
previous embodiments, but can take any one of various forms as
long as it has a wide surface sufficient to form the room R.
The heat radiating portions may be of such a type that they
are enclosed in the resin sealing portion 50 although its heat
20 radiation is slightly inferior.
The present invention has been described as to some
preferred embodiments. Nevertheless, it is ‘not limited to
these forms, and may be applied in any one of various other

forms within the scope of the invention.



For exanple, a resin whose |inear expansion coefficient ranges 25

between 1.3

X 10[err] cm[err]Cand 1.6 X 10[err] cm[err]Cis ideal.

Resi ns such

as epoxy resin, Silicone resin and the |ike whose |inear

expansi on co®&hif Sheetdias Bech REglactd t hi N t he above range can formthe internal .

of thermal"
30 and the i

resin sealing]
e
.

Lid.

cient 30 bet ween t he sem condguct or t
nt er na ) ﬁ?ﬂ@?ﬁ

Jiterefore, any-gfermal stress fronTdISIiSHEET ¢seBEEN

aling portiQmfjfg can be restrai fret—anre—aRy

‘darmage in the -16- sem conductor el ément 30 or its electrica

connecti ons

are avoided. Al though the resin formng the internal resin

sealing portion 60 is preferably selected fromresin materials whose 5
| i near exparisi onAcdesfiinciseatls Ngaltlypei 9@ aadudifife dente GHRP hreyRGi

hermal Stress. A fa5eK baah Ke0dnriangorsdon RAVIRG" AR, BaRibnrBTbeine,

or a fl owabl

the resin 1@

5

10

%rqggin may be u;ed. Furthernore, "a resin simlar to that of
&4l ing portion 50 may be used although it is inferior in

a semiconductor element bonded onto said element placing
surface of said first heat radiating portion;

a plurality of leads disposed-at a given distance from
said semiconductor element;

‘wires for electricale connecting said 1leads to
electrodes of said semiconductor element;

a second heat radiating portion located opposite to said
first heat radiating portion and disposed in non-contact with

.said semiconductor element, leads and wires;

15

25

a first insulating portion located between said first
heat radiating portion and said leads; '

a second insulating portion located between said second
heat radiating porfion and said leads; and

a resin sealing portion formed at least on the exterior
of said first, second heat radiating portions and said first,

second insulating portions.

2. A resin sealing type semiconductor device as defined in
claim 1 wherein said first insulating portion is formed
continuously on one side of said first heat radiating portion,
said second insulating portion being formed continuously on
one side of said second heat radiating portion, and wherein a
space enclosed by said insulating and heat radiating portions

houses said semiconductor element, said wires and tips of said

leads.

* c L M S *



_ This Sheet Has Been Replaced

thermal stress. This is because th roomR in which the
internal resin sealing portion 60 ﬁ4 | I er thghathat—of-te—mm
resin sealing portion 50, and also't i f the rodriHiS iSHEET HAS BEEN

pattitioned, thereby reducing 15 t he pressure generated whenREPIACERSI N
is injected into the roomR and preventil %_Ihe def or mat i orm—amnc—damege—of
the wires. In this enbodinent, one or a plurality of apertures is forned

t hrough at | t f the_heat di ati ti : |

whi oh szgan?ZdA‘JB%@?nssaéla%%t e e S R AR dof g
portion LR thi |+ kS 3 f d I i

apertures alfza#@r%%ﬁ&ﬁ%i%@iﬁhgggaié i g’[eﬁngé%gir??(s)g. qgggig%ﬁciu%ran

view of theggegosgmheshduadbat enemeartt iign cd@ted widchead fresin Haydrde of
the base 22. In this enbodinent, four resin pouring 25 apertures
28 are fornmed through the heat radiating portion 20 at its corners on the

di I 1 . By injecti .th ' rjal

Lo Three aplstur BaraRincaBaNIngg tome Bemaanduahsts St fod okt thealnr ™
one apgertur e ,i -af _th PN 14 ot

i nt er nal regﬂﬁggegl %é?géﬁt ?az)tnelgg%;itlsrbtdc?sl:giefafcéodrirrde3’{%%it tﬁ%d!s%%}an% i%%f%l@l?%e
resin seali RgcPQlbson 230, 1édsts one resin pouring aperture formed

therethrough, and wherein said space is substantially filled

with the resin layer through said aperture.

5. A resin sealing type semiconductor device as defined in

10 claim 3 or 4 wherein said resin layer comprises a material
having a linear expansion coefficient ranging between 1.0 x
10%cm/°C and 2.0 x 107°cm/°C.

6. A resin sealing type semiconductor device as defined in
any one of claims 1 to 5 wherein said resin sealing portion

15 comprises a material -having a linear expansion coefficient
ranging between 1.0 x 10cm/°C and 2.0 x 1075cm/°C.

7. A resin sealing type semiconductor device as defined in

claim 6 wherein said resin sealing portion comprises a

material having a linear expansion coefficient ranging between
20 1.3 x 10%cm/°C and 1.6 x 107°cm/°C.

8. A resin sealing type semiconductor device as defined in
any one of claims 1 to 7 wherein at least one of said heat
radiating portions has an enlarged-diameter base and a
protruding portion whose diameter is smaller than that of said

25 ‘base, said protruding portion including an exposed surface.

* c L M S *




-17- preferable,that,  the resi,n pouring apertures are forned through the
first and secon - ﬁx!%wﬁe- elaca(pp'ortions 10, 20 The aforenentioned

sem conduct or deH ﬂ “he fol l owi ng functions and ad a}.r‘fm;gm-”.m.. :
(1) By locating t he second heat radiating portji o S ET.ZUA%rBEENf

the opposite sides of the sem conductor gjgement 30 as in th seniéﬁﬁwﬂwﬂw
deyvi ce 100 of the first embodi nent, the heat radiation can be inproved. ~=——==

When th f 14a.and 24a of .th . i.atdn ' ;
xposed 11 ol hokr E€BANS S8R S0 b SRR GEHHAE s, et e F,”
be 1 Mpr oved,n(Y ofd! e 114! 1ha® QKL NPrat Onsadl ond 2 iedid heat

substanti al I'y” T-shaped-cross-section as I n the sem conductor device 100,

the surfacerageatdhgt hpoheadnsadimelugepora i pes ipheral pandradingn edge
expanded, thus inproving the heat radiation. At the sane tiqp, the distgnce
from the sufpamedl4Lant MOUS] X heOBenithénduttdR etBRERLT30 TAGINE Sal

penet 1t 1 on S8 GARCLSEar Al SGAE tanandr “NaY &1 Dy 545 F s ER1FAEE, FOFtin is

formed on said peripheral protruding edge. :

10. A resin sealing type semiconductor device as defined in
claim 8 or 9 wherein at least one of said heat radiating
portions includes a corrosion inhibiting layer formed on the
10 externally exposed surface thereof, said corrosion inhibiting
layer being formed of a materié] different from that of said

heat radiating portion.

11. A resin sealing type semiconductor device as defined in
any one of claims 8 to 10 wherein at least one of said heat
15 radiating portions_includes a recess formed in the exposed

surface thereof.

12. A resin sealing type semiconductor device as defined in
any one of claims 8 to 11 wherein at least one of said heat
radiating portions has an undercut on side surface of said

20 protruding portion.

13. A method of making a resin sealing type semiconductor
element, comprises the steps of:

(a) fixing a first heat radiating portion, a first

insulating portion and a lead frame including a plurality of

25 ]eads'on top of one another, bonding a semiconductor element

to an element placing surfabe and electrically connecting said

leads to electrodes of said semiconductor element through

A

I




/ . .
20 Slnce the |nte nal resin sealing-portion 60 is fornmed in the

roomR deflnems eat radi ati ng portion 10, the_second heat
radi ating port| Hrst i nsul ating portion 40 and {thesseaemd4AS BEEN
i nsul ating por xternal gas and/or noisture cdn be praygesed

frontpenetratlng I nto the 25 el ement —ggrea, thus |im

degr adati on el enent characteristics. Wien the resin material formng

t he |nternah1;8§|n sealing portion 60 is a resin whose thernmal expansion
coefficient substantial ly equal to that of t he sem conduct or

el enent 30, a St(BD”pdetUﬁn@ha tseeoml iFtgwdest i3y poptbonicatl deposthiohe
internal resin sealing portion 60 and the sem conductor element 30 is

reduced, anappasutemtn|9andef1rsn31nae¢a§aa9|am&ﬁtqmeagenﬂadmn&n%a1d
o D ™t hulsEph b LTHh 5 2 6B BA, RAE3akInHobE b
or s con' B8 POERROSBRRE e EToRU°DIoAaTA IrSEG}bahona noBerFhdtainG: |

the nold cappryighen tdwdi ntsrivpl first, second insulating portions

accommodates at least said semiconductor element, wires and

lead tips of said leads; and
(c) molding a resin to form a resht'n sealing portion
10 around at least the exterior of said first, second heat

radiating portions and said first, second insulating portions.

14. A method as defined in claim 13 wherein at least one of
said heat radiating portions includes at 1least one resin
pouring aperture formed therethrough and wherein after said
15 step (b), the resin is injected into said space through said
aperture to form a resin layer which covers at least the

surface of said semiconductor element.

15. A method as defined in ctaim 14 wherein said resin layer
is formed so that said space is substantially filled with the

20 resin.

16. A method as defined in claim 13 wherein after said step
(a), further comprising a step of forming a resin layer to
cover at least the surface of said semiconductor element.

. 17. A method as defined in any one of claims 14 to 16 wherein
25 said resin layer has a linear expansion coefficient ranging
between 1.0 X 107 cm/°C and 2.0 X 10™° cm/°C.

N A A 0



resin sealing portion 60 is to be fornmed can be reduced, limting the
def ormati on and/ or damage of the wires and others due to

pressure. The reduction of the volume by 10 form ng thgrﬁlr‘?t 'n@l HAR BEEN
sealing portion 60 while separating fromthe resin sealin Dortign &l can
reduce the strain between the internal resign sealing portion 60 and the
sem conductor elenent 30 due to the thermal stress. This also results in

prevention t t 1 aracher st .
bt oduct i on pl ek T AR EE deingd Jrfierl Bhs 82,0075 5 Fhel Lamptpin
enbodi ment wylit i ReW i dlesprdped gy b h saafer §ree tt OaﬁuQSsa%\ th(%hd( Hedt
shown in Fig. 6A the first heat r adi ating portion 20

sem conduct oraéia’m;mg o tiond | ase imsldedi 59 pbhat orthw aadet Imﬂb‘eai'lly
frame 38 includi ng the leads 32 are first bonded in a given arrangenent.
The seni cond®¥R®$@} enent 30 is then bonded to the Ieads 32 through the

Wi res 34. Such a step corresponds to the step (a) in the*first enbodi nent.
25 (b) As shown in Fig. 6B, the second heat radiating portion
20 is then fixed at a position opposite to the first heat radiating portion
10 through the second insulating portion 44. This step is simlar to the
step (b) of the first

This Sheet Has Been Replaced
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enbodi nent. 30 In this step, the second heat radiating portion 20

I's located above the first heat radiating portion 10, while the -19-
resin pouring apertures 28 in the second insulating portion 20 comuni cate
with the roomR In this enbodinment, it is unnecessary to carry out .this

step in the inert gas atnosphere as in t Tirst enbodi nent, since the

resinis injected into 5 the roomR (c). As shown in Fig. 6C, the resin
is then injected into the roomR thro pertures 28 in the second

heat radiating pogkiQbedPidd s rgew&nd{]&&w%vm%s f@%ﬂ%ﬁ%}é | or!t 60 s

this pOI nt, it is prefrerred thiat tne oo ~—+3 SHBHST
filled mnth t he npesi 'ﬁ&%b I o) on
50 is then formaé‘ v%vle{éﬁn'g%)eeacm%n |ona:fb (ﬁé&%éﬂﬁ%ésgﬂghﬁ§§ Wgsl? ﬁhh

subst anti al lsgcondrheart radiaititng poerions) 1ocatedhen bpp@@1¢@b@dd@snbf a5
If the internal resin sealing portion 60 is to be forned
semiconductor element. The first heat radiating portion has an

5 element placing surface. A plurality of leads are d1sposed at
a given distance from the semiconductor element, and connected
to the electrode pads through wires. The second heat radiating
portion 1is 1located in non-contact with the semiconductor
element, 1eads' and wires. A first insulating portion is

10 located between the first heat radiating portion and the
leads. A second insulating portion is Tlocated between the
second heat radiating portion and the leads. Preferably, the
first insulating portion is formed continuously on one side
of the first heat radiating portion, and the second insulating

15 portion on one side of the second heat radiating portion. A
space enclosed by these insulating and heat radiating portions
houses the semiconductor element, the wires and the tips of
the Teads.

Fig. 1.



with the step for producing the resin sealing portion 50, the step (c) may
be onmitted and in the step (d) the resin nay be injected into the roomR to
formthe resin sealing portion 50 and internal resin sealing portion 60 at
the same tinme 20 Third Enbodi nent A sem conductor device 300 forned
according to the third enbodinent will be described wth reference to Fig.
7..In this figure, parts having substantially the Same functions as in the
sem conduct or device 200 of the secong 9nﬂﬁdinent are 25 desi gnat ed by
simlar reference nunerals and will not“fUrther be described. The

sem conductor device 300 is different fromthe sem conductor device 200 of
the second enbodinent only in that an internal resin sealing portion 62
defined by the first heat 30 . radiating portion 10, the second heat

radi ating portion 20, the first insulating portion 40 and the second

i nsul ati ng -20- portion 44 is not fully formed in the roomR The
internal resin sealing portion 62 seals the sem conductor el enent 30,

FIG. /

50 16 l4a gsls/m 2 R
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the wires 34 and the tips of the |leads 32, and |-eaves a space in the roomR
due to a production process of the internal 5 resin sealing portion

62 which will be described Ilater. However, the function of the internal
resin sealing portion 62 is basically .equivalent to that of the internal
resin sealing portion 60 in the second enbodinent. In short, the internal
resin sealing portion 62 is only required to cover an area 10 i ncl udi ng
the connections between the sem conduct®y |jghenment 30 and the wires 34 and
between the wires 34 and the leads 32 in which an electrical disconnection
is created easily, or at |least the element form ng surface of the

sem conductor el enment 30. 15 In the sem conductor device 300 of the
‘third enbodinent, it is unnecessary to formany resin pouring aperture
through the first and the second heat radiating portions as the internal
resin sealing portion 62 is fornmed prior to the roomR which wll be _
described later. It is also preferred that the 20 internal resin sealing
portion 62 is of a structure simlar to that of the internal resin sealing
portion 60 in the second enbozfjr . FgL exanple, it nmay be substantially
equi val ent to the sem conduct AT e&mem%SO in ternms of thermal expansion
coefficient.

—




25 The sem conduct or device 300 functions basically in the sanme
manner as the sem conductor device 200 of the second enbodi nent. A
production process of the sem conductor device 300 of the third enbodi nent
W Tl be described with reference to Figs. 30 8Ato 8D. (a) As shown in

Fig. 8A, the first heat radiating portion -21- 10, the sem conductor

el enent 30, the first- insulating portion 40 and the |ead franme 38 including
the leads 32 are first positioned and g t oget her. The sem conduct or

el enment 30 is then bonded to the | eads 32 through the wires 34. This step
Is 5 simlar to the step (a) in the second enbodinent. (b). As shown in
Fig. 8B, the internal resin sealin?:ggﬁ;io Is then fornmed in an area

i ncludi ng the sem conduct or el enen '\ 34 and the tips of |eads 32.

The internal resin sealing portion 62 may be fornmed by 10 applying a
nol ten or solution resin by potting or the like. At this point, it is to be

noted that the marginal edggzof tgg 30 34 32

12 N 40
4 36 10

FIG. 30




internal resin sealing portion 62 nust not extend beyond the first

I nsul ating portion 40 so that the applied resin does not |eak outside. If
the resin formng the internal resin sealing 15 portion 62 | eaks outside
fromthe first insulating portion 40, the subsequent step of bonding the
second insulating portion 44 may not be carried out reliably, and thus
resulting in an inperfect formation of the roomR (c). As shown in Fig.

8C, the second heat radiating 20 port4gn)@0 is fixed opposite to the
first heat radiating portion 10 through the second insulating portion 44.
This step is simlar to the step (b) of segond enbodi nent. (d). As
shown in Fig. 8D, the resin sealing qu??ﬁﬁ?fs s finally formed through

t he conventional nolding neans. This 25 step is simlar to the step (d)
in the second enbodi nent. Exanpl es of the di fied heat ra?@i ng portions
are expl ained hereafter. The heat radiati portions of a conduct or
device 400 may be nodifieb@ Khown [4gFiR(36 4 16 60 ;he heat

S ” but the second
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-22- not have such a peripheral protruding edge 27 as described in the
previ ous enbodi nents. In such a case, the first and the second heat

radi ating portions 10, 20 have the sane shape, and is advantageous in terns
of “requiring m ni mum nunber of parts. 5 However, the first and the
second insulating portions 40, 44 also functioning as spacers between the
first and the second heat radiating portions-10, 20 nust be forned of the -
| east deformable material having an ingupigpd mechani cal strength. The heat
radi ating portions 10, 20 of a semni con devi ce 500 as shown in
Fig. 10 are of the same configuration, and have peri pher al protrudi ng
portions 17 and 27, respectively. By prog(gi ng the peripheral
protrudi ng portions to the heatggidlatlng po ons, it is_possible to set a
space between the heat radiatind portions 10 and 15 3 A heat

radi ati ng porti (8 shown . , , a protruding
portion 14 (24F‘¥<éndéd m LT \\F‘ﬁ‘ ............ . --'-*‘-:‘ osi'on i nhi biting
| ayer 14c (24c) formed on top of t Bres

Ny .
corrosion inhibiting layer 1l4c is oft frorﬁ?ﬁz)se-rg? t he 20

base and protrudi ng portion. This may be ag en the heat

s

34 30 20 28

FIG.6b %= A
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radi ati ng body portion is forned of relatively inexpensive copper, and the
exposed surface thereof tends to be oxidized. By providing the corrosion
inhibiting layer 14c (24c) which is fornmed of nickel or solder, for
exanpl e, the exposed parts of 25 the heat radiating portions can be
prevented from being corroded. The corrosion inhibiting | ayer may be '
formed of resin. Fig. 12 shows a heat radiating portion 10 (20) in which
the end surface (exposed surface) of gz iotruding portion 14 30 (24)

i ncludes a recess 14b .(24b) fornmed therein substantially at the center. In
such a case, the contact area between an -23- exposed end 14a (24a) and
the wall of the nold can be reduced on nolding. Therefore, the clanping
force per unit area of the exposed surface l1l4a (24a) touching the nold wall
and is increased, thus preventing the inflow of resin onto the 5 exposed
surface 14a (24a). This can elimnate formation of a so-called burr. The
recess 14b (24b) in the heat radiating portion 10 (20) serves to i-ncrease
the surface area of the éb

300

50 62 IA{a 14 12




exposed surface, thus inproves the heat radiation. A heat radiating portion
10 (20) as shown in Fig.13 has 10 an undercut on the side surface of a
protruding portion 14 (24). Providing such undercut strengthens the
cohnection between the heat radiating portion 10 (20) and the resin sealing
portion. The heat radiating portion is not limted to the heat 15 '
radiating portions and their nodifications described in the previous

enbodi nents, but can take any one of d jti forms as long as it has a wi de
surface sufflcient to formthe roomR Tﬁ eat radiating portions nmay be
of such a type that they are enclosed in the resin seal ing portion 50

al though its heat 20 radiation is slightly inferior. The present

i nvention has been described ag2o 3@re preamre3éhbod3®nts

Nevert hel ess LJmi t ec to 5, ~2Nd may (be applied in any
one of vari ousﬁ%@nfg i oe—ge P Pre—rrgrhe n. 24 WHAT IS
CLAI MED | S: - '
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1. A resin sealing type sem conductor device conprising: a first heat

radi ati ng nmenber (1 having an el enent placing surface (16); a

sem conductor el enment (30) bonded onto said el enent placing surface (16); a
setond heat radiating nmenber (20) |ocated on the side of said sem conductor
el ement opposite to said first heat radiating nmenber (10) and di sposed in
non-contact with said sem conductor elenment (30); a plurality of |eads (32)
di sposed in between said first and se 93<8eat radi ati ng nmenbers (10, 20)
with tips of said | eads spaced apart g@ i ven di stance fromsaid

sem conductor element (30); wires (34) for electrically connecting said

| eads (32) to el ectrodes of said se ct el enrent (30), said wires and
| eads bei ng di sposed in non- contact?tf aigf second heat radiating nenber
(20); a first insulating menber (40) l'ocat'ed between said first heat

radi ati ng menber (10) and said |l eads (32); a secodQDnsul ati ng nmenber (44)

| ocat ed between said second heat radiating nenber (f20) and said | eads (32);
and a resin sealing menmber (50) formed d@the outEY surface of said first
and second insul ating menBgrs (40,|444) an at| Geast |2 '

) N
60 30 24 34 20 22 40
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portion of the outer surface of said first, and second heat 25 radi ating
menbers (10, 20), said outer surfaces being surfaces external to a space
defined by said first and second heat radiating nmenbers and said first and
setond insul ating nenbers. 2. A sem conductor device as defined in claim
1 wherein said first insulating nmenber (40) is formed continuously on one
side of said first heat radiating nmenber (10), said second insulating
menber (44) being formed continuously og%one si de of said second heat

radi ati ng nmenber (20), and wherein said 6&&3 encl osed by said insul ating
and heat radiating nenber houses said sem conductor elenment (30), said
wres (34) and tips of said | eads(32). 3. A sem conductor device as
defined in claim2 wherein within say§7p2§pe,éa | east the surface of said
sem conductor elenment (30) is coated/w/tRha redin | ayer. 4. A

sem conduct or device according to claim3 wherein at |east one of said heat
radi ati ng menber (10, 20) includes at | east one resin pouring aperture (28)
formed t herethrough, and wherein said space is substantially filled with
the resin layer through said 140(240) 14(24)

/IO(ZO)

J2(22)

7

FIG. 12

14 a(244q) 14b(24b)

14(24)
,{IO(ZO)

=== P 12(22)



aperture. 5. A sem conductor device as defined in claim3 or 4 wherein
said resin |layer conprises a material having a |linear expansion coefficient
rangi ng between 1.0 x 10[err]Jcm[err]C and 2.0 x 10[err]cnm[err]C 6. A
sei conduct or device .as defined in any one of clains 1 to 5 wherein said
resin sealing nenber (50) conprises a material - REPLACEMENT SHEET 26
having a |inear expansion coefficient ranging between 1.0 x 10- 5cnmi[err]C
and 2.0 x 10[err]cm [err]C 7. A seniﬁyggﬂ;tor device as defined in claim
6 wherein said resin sealing nenber rises a material having a

| i near expansion coefficient ranging between 1.3 x 10[err]em[err]C and 1.6
X 10[err]jcm[err]C 8. A sem conductor device as defined in any one of
clains 1 to 7 wherein at |east one of said heat radiating nenber (10, 20)
has an enl arged-di aneter base (12) and a protrudi ng portion (14) whose
dianmeter is smaller than that of said base, said protruding portion

i ncl udi ng an exposed surface. .

FI1G. 13
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9. A seni conductor device as defined in any one )fmgi AoeMENTt QHEETWherei n
I h ph

at 'l east one of said heat radiating menber (10, 20
protrudi ng edge (27) forned continuously on the side there(jh fasahng daid
sem conductor elenent (30), and wherein the respectiV 1L @ggd
¢« insulating nmenbers (40, 44) is fornmed @& said perighe '
10. A semiconductor device as defined in claim8 o 9 wherein at |easft one
radi ati ng menber (10, 20) includes a dariosier——rRh-bt+1g

*of said heat

e dide

| ayer (14GVHADISICLAIMED ISte external |y exposed surface thereof, said

corrosion inhibiting | ayer being forned of a materi al
of said heat radirasin Sl

¢ype bémicénéasdicrodevict contierbiveg:as defined in

any one of claims 8 to 10 wherein at |east one of said heat radiating

menber (10, 20)

7+.LAacl . ) i h
surface t hereof®. flrf% Réfagsl:'é%ﬁéga rﬁng@f@gﬁe}g@ﬁ 1glétr?lgi-ldc’;ctor gﬁéég gé&éggfﬁgd

I n any one of clai.ns 1 0 11 wherein at |east one of said heat radiating
menber (10, 20)51?4‘5%0 dercut on a side surface of said protruding

a semiconductor element (30) bonded onto said element placing
surface (16);

a second heat radiating member (20) located on the side of said

semiconductor element opposite to said first heat radiating

member (10) a1:1d disposed in non-contact with said

Prsp— - o e

semiconductor element (30);

a plurality of leads (32) disposed in between said first and second

heat radiating members (10,. 20) with tips of said leads spaced

~apart by a given distance from said semiconductor element (30);

wires (34) for electrically connecting said leads (32) to electrodes

of said semiconductor element '(30), said wires and leads being

disposed in non-contact with said second heat radiating member

(20);

‘a first insulating member (40) located between said first heat

radiating member (10) and said leads (32);

a second insulating member (44) located between 'said second

a resin sealing member (50) formed on the outer surface of said

first and second insulating members (40, 44) and at least a

portion of the outer surface of said first, and second heat

O O 6 012Sy -
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i y AENT SHEET |
portion (14, 24). 13. A method of making a resin sealing tﬁEpLAC&N

el enent, conprising the steps of: (a) fixing a first heat} rjad;
(10), a first insulating nenber (40). and a |l ead frane i nd ugdi
of leads (32) one on top of other, bonding a sem conductdr
an el enment placing surface (16) of sai @ irst heat radiat ng menber (10)
and electrically connecting said |leads (32) to electrode‘L Sart-eh

sem conduct or el enent through W I es é{g fi XI n co nd | ns ati ng
2@5' m?%- g PH

menber (44) t o résiatingzmemphers 4104 2

i nsul ati ng nenber (40) and fixing a second heat rad| at| rrenber : ) to
sai d second i nmstetrnaigtarardpace defindthbyssaiddirsteand §§©Qﬂ£\heiaﬁr1‘@ﬁilétlngace of
said first, and Sécond heat radiating nenbers and said first, and second

i nsul ating W”Qﬁ%m@&%m%ﬁ&ﬁrﬁﬁbﬁdsﬁa&ﬁlﬁmﬂaﬁn@memtbex(SSO) wires (34)
and tips of sai-d-teads—(32)—and said sem conductor element (30) is not in

contact wigh the SSaRhdIERbr rdae%@é_'a%gdgﬁﬁgaru{ ¢fim Aheref said first

insulating member (40) is formed continuously on one side of said

first heat radiating member (10), sa1d second insulating member

T b g e e

(44) being formed continuously on one side of said second heat

insulating and heat radiating member houses said semiconductor

element (30), said wires (34) and tips of said leads (32).

3. A semiconductor device as defined in claim 2 wherein within said
space, at least the surface of said semiconductor element (30) is
coated with a resin layer.

4. A semiconductor device according to claim 3 wherein at least one

of said heat radiating member (10, 20) includes at least one resin

pouring aperture (38) formed therethrough, and wherein said
space is substantially filled with the resin layer through said
aperture.

5. A semiconductor device as defined in claim 3 or 4 wherein said
resin layer comprises a material .havin.g a linear expansion
coefficient ranging between 1.0 x 10-6cm/°C and 2.0 x 10-5cm/0C.

6. A semiconductor device as defined in any one of claims 1 to 5

wherein said resin sealing member (50) comprises a material

*x . ¢ L M S *



(c) nmol ding a'resinto forma'resin seali ng menber (50) arop r
surfiace of said first and second insulating menbers((42), 44 'ﬁtP&ﬁQ%&FN? %HEET
portion of the outer surface of said first, and second heat ridl a

menbers (10, 20). 14. A nethod as defined in claim 13 where|n éeggk 199%
of said heat radiating nenber (10, 20) 2@cl udes at | east onp Lesin _pouring
aperture (28) formed therethrough and wherein after step (b), the resin is
injected into said space through said aperture to forma reki |
covers at |eashavimg aslinfarexpsnsiondcesfficieatangngcbetisan (36)x
met hod as defined in claim 14 wherein said resin layer is formed so 't hat
sai d space is sigififoQtared YOt 108dmy % the resin. 16. A nethod as defined
in claim13 further conprising after step (a), a step of formng a resin

| ayer to cgver Rtségﬁf’c%ndﬁaowé & a&f defhed SaMtBeRdBCHRer&irc 8RIY résiR) - 17

ﬁrrethlod as defined in any one o laims 14 to 16 wherein said resin |ayer
as a |linear ex si on_coe fICI I.hg bet r]cC
and 2.0 x 10[er$?{lm%emqrp €ig (ga)t ngﬂfl%g V\%h%g%a% )efllna&?% ea]oglli%+%’ns 13 -
to 17 wherein during step (c said first and second h i at]ng rrerrber
(10, 20) are notXpeaNsien ﬁe@ff%crr@ytaa@gl@& betayesn éx%a%ée cm/@g and %

10-5cm/9C
8. A semiconductor device as defined in any one of claims 1 to 7

wherein at least one of said heat radiating member (10, 20) has

an enlarged-diameter baee (12) and a protruding portion (14)
whose diaﬁeter is smaller than that of said base, said protruding
portion including an exposed surface.

9. A semiconductor device as defined in any one of claims 1 to 8

wherein at least one of said heat radiating member (10 20)

includes a peripheral protruding edge (27 ) formed continuously

on the side thereof facing said semiconductor element (30), and -

wherein the respective one ef__ said insulating members (40, 44) is

formed on said peripheral protruding edge.

10. A semiconductor device as deﬁn_ed in claim 8 or 9 wherein at least
one of said heat radiating member (10, 20) inclﬁdes a corrosion
inhibiting layer ( 140, 240) formed on the externally exposed
surface thereof, said corrosion inhibiting layer being formed of a
material differeni: from that of said heat radiating member.

11. A semiconductor device as defined in any one of claims 8 to 10

wherein at least one of said heat radiating member (10, 20)

T« C L M § =
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includes a recess (14b 24b) formed in the exposed surface

thereof.

12. A resin sealing type semiconductor device as deﬁned in any one of
claims 8 to 11 wherein at least one of sa_id heat radiating member
(10, 20) has an undercut on a side surface of said protruding

portion (14, 24).

13. A method of making a resin sealing type semiconducfor element,
comprising the steps of:

(a) fixing a first heat radiating member (10), a first insulating

member (40) and a lead frame including a plurality of leads

e e o e e N

to an element placing surface (16) of said first heat rad1at1ng

" member (10) and electrically connecting said leads (32). to

electrodes of said semiconductor element through wires (34);

(b) fixing a second insulating member (44) to said lead frame at a

position opposite to said first insulating me_{nbe_rw(40) and

insulating member so that a space enclosed by inner surface

of said first, and second heat rad1at1ng members and said first,

and second insulating members accommodates said

[ — [N

semiconductor element (30), wires (34) and tips of said leads

(32) and said semiconductor element (30) is not in contact with

the second heat radiating member (20); and

* c L M S *
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15.

16.

17.

18.
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(c) molding a resin to form a resin sealing I_nemberW

the outer surface of said first and second insulating members

(40, 44) and at least a portion of the outer surface of said first,

_and second heat radiating members (10, 20). |

A method as defined in claim 13 wherein at least one of said heat

radiating El_j_lember_“_(‘___l.o, 20) includes at least one resin pouring

aperture (28) formed therethrough and wherein after step (b), the

resin is injected into said space through said aperture to form a

resin layer ‘which covérs at least the surface of said |
semiconductor element (30).

A methqd as defined lin claim 14 wherein said resin layer is

formed so that said space is substantially filled with the resin.

A method as defined in claim 13 furthér éomprising after step (a),

a step of forming a resin layer to cover at least the surface of said
semiconductor element (30). |

A method as defined in any one of claims 14 to 16 wherein said
resin layer has a linear expansion coefficient ranging between 1.0
x 106cm/°C and 2.0 x 10-5cm/°C.

A method as defined in any one of claims 13 to 17 wherein during

stép‘ (c), said first and second heat radiating member (10, 20) are

molded so that they are partially exposed.
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