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..RESIN SEALI NG TYPE SEM CONDUCTOR DEVI CE AND c VETHOD OF
MAKI NG THE SAME BACKGROUND OF THE | NVERITI ON 1
Field of the Invention 5 This invention relates to a sem conduct or
devi ce charac- terized by the | ead construction thereof, and a net hod
of fabricating the sane. 2. _fPescription of Related Art
Recent increases in the power dissipations of Very Large 10 Scal e
Integrated circuits (VLSIs) and other devices have intensified
dermands for an inexpﬁggﬂ I i C ' P§V¥h | radiation
properties. Various ne '%§¥9ﬁ3®§ ggg% 5@9?%@%@?%@9% 0 #%e [?ﬁese demands.

Fromthe materials point of METHODEOF RAKINGSTHERVSAMEENn done concerni ng how
to increase the 15 thermal conductivity of the lead frane and the resin

used for sealing. Fromthe structural point of view studies have been
done concerning inproving the thermal radiation characteris- tics by
nodi fying the lead frame deBAGHGROUNRAIQFaEHE EMVENTION sjnk, in other words

a radiator.1The EE&@'nghgggxiig{ fggﬁfis'ZO ébnsidered to be inproving
the thermal 'radi tics of the package by adding a
radiatorg to pr0¢H9§ ﬁg#éﬁﬁﬁbn rel%Q%%etbnée§5ﬁ4éﬂth[;Hﬁ He@%%b)c#%gﬁga

power dissipation o to about 2 Watts per ¢ resent

i nventors haeeiakteddy thecles¢dcanstnvenio®wntRbreon] eaddd & omatiss@sett he
specific problemof thermal radiation, ° in JP 6-53390. This invention

mekes use offalirigditanerthea3amas a good thermal conductivity, in a
configuratign in,a 80p1 {08 of Related Art
Recent increases in the ‘power dissipations of Very Large
10 Scale Integrated circuits (VLSIs) and other devices have
intensified demands for an inexpensive plastic package with
good thermal radiation properties. Various methods have been
considered to meet these demands. From the materiails point of
view, studies have been done concerning how to increase the
15 thermal conductivity of the lead frame and the resin used for
sealing. From the structural point of view, studies have been
done concerning improving the thermal radiation characteris-
tics by modifying the lead frame design and adding a heat
sink, in other words a radiator. The most orthodox solution is
20 considered to be improving the thermal radiation characteris-
tics of the package by adding a radiator, to produce a Large
Scale Integrated circuit (LSI} with a power dissipation of up
to about 2 watts per chip.
The present inventors have already disclosed an invention
25 intended to address the specific problem of thermal radiation,
in JP 6-53390. This invention makes use of a radiator that has

a good thermal conductivity, in a configuration in which this



- 2- radi ator functions as an elenent nount in place of a die pad.

In this case, the inner |eads are configured to be positioned on an

i nsul ati ng nenber placed on the radiator and are

supported by this

i nsul ati ng nenber. 5 A highly integrated sem conductor device such

as a logic
out put

means that the wiring design of the wires and | eads connecting

VLSl has a | arge nunber %f el ectrodes (pads) for input,
and power-supply wi th respect

el ectrodes iradiatpri fpoctaans agoan elemedre mosipriniguplace otdudl gy Rats
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as a power
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Imechs fthat the wiring design of the wires and leads connecting

these electrodes is very impartant.

One technique for reducing the problems caused by this
wiring design is the semiconduqtor device disclosed in JP
4-174551. This semiconductor device has a common inner lead
that is placed over the surface of the semiconductor chip on
which the circuitry is formed, with an insulating adhesive
therebetween. A plurality of inner signal leads is provided
around the outside of the semiconductor chip, electrically
connected to the semiconductor chip, and the semiconductor
chip is sealed in by molding resin while it is supported by
this common.inner lead.

This semiconductor device has various advantages. One is
the lack of a tab for mounting the semiconductor chip, which
makes it possible to prevent short-circuiting between the
bonding wires and the tab. Another advantage is the way in
which the common inner lead can be used as a power lead, for
example, so that the sharing of a lead pin can be implemented
simply.

However, this semiconductor device also causes several
probiems. The overlaying of the common inner iead on the

surface of the semiconductor chip imposes restrictions on the

used
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S at ed bonding defects can be prevented, this enables
§ﬁ1e Wi re-bondi ng. The provision of a conmon | ead

The present inventors have made an invention intended to
solve these problems in co-pending U.S. Patent Application No.
08/461,442., In a preferred embodiment of this invention, a
semiconductor chip is mounted on an element mounting member
that functions as a heat sink, and the leads are attached to
this element mounting member with an insulating lead support
therebetween. Since thére is no need for a tab and thus
associated bonding defects can be prevented, this enables
highly reliable wire-bonding. The provision of a common lead
(frame lead) around the semiconductor chip, but separated from
the element mounting member, makes it possible to use this
iead in common. The use of a heat sink as the element mounting
member makes it possible to improve the thermal radiation
characteristics.

Several problems were discovered during the resin sealing
process when the above invention was put into practice, as
described below.

As shown in Fig. 13, during this resin sealing process,
leads 212 of a semiconductor device 210 are pinched between an
upper mold 200 and a lower mold 202 before the actual resin
sealing is performed, and the leads 212 are pressed down
toward a lead support 214 by the upper mold 200. The reason
for this is to ensure that the semiconductor device 210 is

pressed into intimate contact with the lower mold 202 and thus



15 (frame | ead) around the sem conductor chip, but separated from t he

el emrent nounting nenber, nakes it possible to use this | ead i n common.
The use of a heat sink as the el enent nounting menber nakes it
possible to inprove the thermal radiation characteristics. 20

Several problens were discovered during_%he resin sealing process when
the above invention was put into practice, as descri bed bel ow.

As shown in Fi 13, during this resin sealing rocess ... leads 212 of a
seniconductcﬁ“éﬁ! @&Cﬁiétgrﬂobﬂhﬁﬂe@ bt Riedde m‘ﬁ@ @@&ér‘ﬁﬁld 200 and a

| cads 212 are. prd0éeehonhen this,fiapaens: cHiE RAGeB] Je RALDI ol d
210 s rea@} Boass oA Phy: ihEIFECHRE aiipte h@ﬁ%%@&%&%éﬁ%&* BT bus
Hovever, ahal Thig nanserent ey SADCS tFke! PEBsEEE ¥ de thereod
i medi atgly dins) d@t?é‘ﬁbﬂ'tp,pe'thgma‘ah%g%ﬁgd tethe@"Wakad support 214 are
steeply inclined and thus the bonding therebetween tends to
peel away.
Further research by the present inventors has.-resulted in
a semiconductor device and .fabrication method intended to
10 solve this problem.
This problem is caused by the configuration in which the
Jeads are attached to the element mounting member with a lead
support therebetween. The use of a heat sink as the element
mounting member and the provision of a common lead (frame
15 lead) have no direct connection to this problem.
The thin portion that is one of the characteristic
features of this invention has already been disclosed in JP
63-179557 as a thin portion formed in part of a lead, provid-
ing a configuration wherein a lead bends easily. However, the
20 objective of the present invention differs from that of the
above specification, in that the formation of the thin portion
is intended to address the problems raised during the
fabrication of new types of semiconductor device related to
co-pending U.S. Patent Application No. 08/461,442,
25 SUMMARY OF THE INVENTION

An objective of this invention is to provide a resin
sealing type semiconductor device that enables highly reliable
sealing of a resin sealing type semiconductor device that has

a configuration wherein the leads are attached to the element
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mol'd 202 are bent sharply. Since the | eads 212 inside thereof 5 stay

straight, the adhesions to the |ead support 214 are steeply inclined
and thus the bonding therebetween tends to peel away.

Further research by the present inventors has resulted in a

sem conductor device and fabrication nethod intended to 10 solve this
pr obl em This problemis caustd by the configuration in which the

| eads are attached to the el ement nounting menber with a | ead. support
therebetme@ﬁunﬁh@gu@§mbefawhéﬁtasﬂﬁwda§uﬂﬁ9ﬁﬂeﬁhﬂﬂebetweﬁﬁn&ﬁﬂn@th%ﬁber
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25 SUMVARY OF THE | NVENTI ON An obj ective of

this invention Asfuotpepvot¢eatiesi of thissdalviendibppdssern gomouicdeora devi ce
that enables highly reliable
resin sealing type semiconductor device that has good thermal
radiation characteristics, and.a method of fabricating such a
10 device.

The resin sealing type semiconductor device in accordance
with this invention comprises a semiconductor element, an
element mounting member having a mounting surface for mounting
the semiconductor element, an insulating lead support disposed

15 on the mounting surface of the element mounting member, a .
pturality of leads fixed to the element mounting member by
adhesion to the lead support, and a resin package sealing the
element mounting member, the semiconductor element, and parts
of the leads, using a mold. The insulating lead support is

20 separated from the semiconductor element. At least one thin
portion is formed in a lead within a region thereof sealed in
resin.

With this aspect of the invention, a thin portion is
formed in an area of a lead that is sealed in the resin, and

25 this thin portion easily deforms elastically. Therefore, the
leads are pressed down by the mold and the components to be
sealed in the resin are set in an appropriate position by the

pressure on the leads, before the resin sealing is performed.

This makes 1t possible to perform the resin sealing with the



+sealing of a resin sealing type sem conductor device that has a
configuration wherein the |eads are attached to the el enent
nounting nenber with a | ead support therebetween (in other wor ds, a
configuration without a tab), and a net hod of fabricating such a
devi ce. Anot her objective of this, invention is to provide a
resin sealing type sem conduct or 5 devi®2 that enables a hi ghly fl exible
Wi ring design by naking a | ead conmon, and a nethod of fabricating
such a devi cecomponents 1A fapRMRT i@djeecPPoet 80N hi SThid/edtlison makes 1t

provi de a resin sealing type sem conductor device that has good
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any position within the region between the interior of the
mold and the area over which the lead is attached to the lead
support, and it could be formed at the position at which the
lead is attached to the lead support. It is further preferable

10  that no thin portion is formed in a lead at a position thereof
that protrudes towards the semiconductor element from the lead
support. Since this area of the lead is subjected to bonding
for the connection of a wire, it 1i1s preferable that the
strength thereof is not impaired.

15 From consideration of the possibility of an error in
positioning between the lead and the tead support, it is
preferable that a thin, wide portion is formed in the lead, so
that the thin portion is arranged over an area that extends
from the interior of the mold to the area over which the lead

20 is attached to the lead support. However, if this thin, wide
portion is formed by means of wet etching, which is isotropic,
it should be noted that part of the thin portion could become
too thin.

In such a case, a plurality of thin, narrow portions

25 could be formed in a lead. With this configuration, the
thickness of each thin portion can be made comparatively
large, so that deformation, cracking, and twisting of the lead
can be prevented.

This plurality of thin portions preferably comprises a



.adhesion to the |ead support, and a resin package sealing the el enent

nounti ng nenber, the sem conductor elenent, and parts of the | eads,
using a nold. The insulating | ead support is 20 separated fromthe

sem conductor elenent. At |east one thin portion is forned in a | ead
within a region thereof sealed in Wth this aspect of
the invention, a thin portion is for d in an area of a lead that is

sealed in the resin, and 25 this thin portion easily deforns elastically.
Therefore, tHdrst th1éad$0ié1ib0fpr@@§mﬂ da)rfe)maby thes irtdloM anidthiite a2ompenent s
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thin portion formed in the area over which the 1lead is
attached to the lead support.

With this configuration, the first or third thin portion
can accommodate any error in the adhesion position of the lead

10 that would move the second thin portion away from the edge of
the adhesion position.

The above thin portion could be formed as a depression in
only one surface of the lead. Alternatively, if a plurality of
thin portions are formed, at least one thin portion could be

15 formed as a depression in one surface of each of the leads, |
with the remaining thin portion or portions being formed as
one or more depressions in the other surface of the lead.

It is also preferable that an element mounting member
having good thermal radiation characteristics is used, to

20 improve the thermal radiation characteristics of the semicon-
ductor element.

If the frame lead is provided to surround the semiconduc-
tor element and this frame lead is used in common as a power
lead, for example, a predetermined voltage can be supplied

25 stably by a small number of leads to the electrodes of the
semiconductor element, enabling an increase in operating speed
with reduced power supply noise. Since the number of leads
that are released by making the frame lead common can now be

used for other purposes, such as signal leads, the flexibility



rany position wthin the region between the interior of the nol d and

the area over which the lead is attached to the | ead support, and it
could be forned at the position at which the | ead is attached to the

| ead support. It is further preferable 10 that no thin portion is forned
in a lead at a position thereof that protrudes towards the

sem conductor elenent fromthe | ead ‘%Upport. Since this area of the

| ead is subjected to bonding for the connection of awre, it 1is
preferabl e @hathe twiging destigengshimpeeeed. i s not inpaired. 15 From
consideration of the possibility of an_error in posi tioni ng between

the lead and the Theadedhosorf, faprﬂgat1ng @ré?%?%bﬁ%ﬂl?ﬁﬂ YRS SEMIGQR

portion is rmed ip the l.ead, so thin portion is. arr
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portions 2%5p %“;gntbﬁlouhqﬁagdmema p.lead. Wth this conf i guration,
t he t hi ckness of each thin portion can be nmade conparatively

large, so that defiwpwatingn. arcr aakungtimgdiendstsuppoaft tée tead mountixan be
prevent ed. surface which is separated from the semiconductor element;
fixing a plurality of.leads to the element mounting

10 member by adhesion to the insulating lead support;

electrically connecting predetermined portions by a
wire-bonding means;

setting an intermediate member obtained by the above
steps on a first half mold;

15 pressing parts of the leads of the intermediate member
that project out of the lead support by a second mold, these
parts of the leads being pressed in the direction towards the
lead support; and

seating the intermediate member into a resin package

20 within the first and second molds; wherein at least one of the
leads has a thin portion formed at a position between the
interior of the first and second molds and the area over which
the lead is attached to the lead support.

In this case, the parts of the leads projecting outside

25 the lead support are preferably positioned above the first
half mold and are bent by the second half mold.

The intermediate member s sealed into the resin package
with the lead in which the above described thin portion is

formed being bent towards the surface thereof attached to the
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:Thi's plurality of thin portions preferably conprises a

-7- first thin portion formed at any position within a region
extending fromthe interior of the nold to the area over which t he
lead is attached to the |ead support, a second thin portion
formed at a position on the edge of the area over 5 which the lead is
attached to the | ead support, and a third- thin portion fornmed in
the area over which the lead is attached to the |ead support.

Wth this corgfadgusunrioo,, threnfiowstsiae tthe catdd noyer twoich thecdead is
accommodate any error in the adhesion position of the lead 10 that would
move t he sediﬁkﬁQNQd1tpoﬁhﬁoheéﬁa§uﬁﬁ@h€the edge of t he adhesi on

posi tion. The above th|n cort|on could e -d as a depression
in only.one surface 1 M@ plurality of
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is used, to

Fig. 2 is a further cross-sectional view showing the
method of fabricating a semiconductor device in accordance
with this embodiment of this.invention;

10 Fig. 3 is an enlarged view of part of Fig. 1;

Fig. 4 is a plan view schematically showing essential
portions of a semiconductor device fabricated by the
application of this invention;

Fig. 5 is a schematic cross-sectional view taken along

15 the line V-V in Fig. 4;

Fig. 6 is an enlarged cross-sectional view showing the
essential portions of Fig. 4;

Fig. 7 is an illustrative view of the step of
wire-bonding the inner leads;

20 Fig. 8 shows the state after the wire-bonding of Fig. 7
is completed;

Fig. 9 1s a plan view schematically showing the lead
frame used in the fabrication of the semiconductor device of
Fig. 4;

25 Fig. 10 1is a view of the method of fabricating a
semiconductor device in accordance with a variation of this
invention;

Figs. 11A and 11B are enlarged views showing the attach-

ment state of the lead of Fig. 10;



120 'inprove the thermal radiation characteristics of the sem con-

ductor el enent. If the frame lead is provided to surround the
sem conduc- tor element and this frane lead is used in commbn as a
power | ead, for exanple, a predeterm ned voltage can be supplied 25

stably by a small nunber of |eads to the glectrodes of the

sem conduct or el enent, enabling an i ncred® in operating speed wth
reduced power supply noise. Since the nunber of | eads ~ that are

rel eased by nakingigheld rehawd @asacoahboncah they iead shownsed Fogsot hbh
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surface which is separated fromthe sem conductor el enent; fixing
a plurality ofl eads to the el enent nounting
S DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

A method of fabricating a semiconductor device in
accordance with an embodiment of this invention is shown in
Fig. 1 and Fig. 2, with part of Fig. 1 being shown enlarged in
Fig. 3.

10 First of all, the description concerns the configuration
of a semiconductor device to which the present invention is
applied, to illustrate the premises behind this fabrication
method.

A schematic plan view of a semiconductor device fabricat- |

15 ed in accordance with this invention is shown in Fig. 4,
before it is placed in the resin package. A cross-sectional
view taken along the line V-V of Fig. 4 is shown in Fig. 5.

A semiconductor device 100 of this embodiment comprises
a radiator 10, a semiconductor element 20 attached to a

20 mounting surface 12 of the radiator 10, a plurality of leads
30 fixed to the radiator 10 by a lead support 50, and a frame
lead 36 disposed around the outside of the semiconductor
element 20.

The radiator 10 consists of a large portion 10a and a

25 small portion 10b protruding from the larée portion 10a, thus
substantially forming an inverted T-shape in cross—-section as
shown in Fig. 5. The lower surface of the large portion 10a

forms the mounting surface 12 and an upper surface of the



:10 nenber by adhesion to the insulating | ead support;

electrically connecting predeterm ned portions by a W r e- bondi ng
nmeans; setting an internedi ate nmenber obtai ned by the above
steps on a first half nold; 15 pressing parts of the |eads of the

I nt er medi ate nenber that proj ect out of the | ead -support by a second
nol d, these parts of the | eads beinmg pressed in the direction towards
t he | ead support; and sealing the internediate nenber into a
resin packagesma20 pmktmbn toe forms amaxpocendsovlfdee Merein at | east one
of the | eads has a thin portion forned at a position between the
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| ead is attached to the | ead support. In thi,s case, the_parts of
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plurality of spot-~shaped second conducting layers 18b that are
separated from the first conducting layer 18a, as shown in
Fig. 4. An insulating layer 16 is formed on the surface of the
radiator 10 that is not covered by the conducting layers 18a

10 and 18b.

The radiator 10 is preferably formed from an electrically
conductive material that has a good thermal conductivity, such
as copper, aluminum, silver, or gold, or of an alloy having
those materials as principle components, and is more prefera-

15 Dbly of copper if economic considerations are taken into |
account.

There is no particular restriction on the material used
to form the conducting layers 18a and 18b, but silver, gold,
palladium, and aluminum can be cited as examples. If

20 conductivity and bonding with the semiconductor element 20 are
considered, silver is particularly preferred. These conducting
layers 18a and 18b could be formed by a method such as plating
or bonding, and they are used as grounding surfaces as
described in detail below.

25 There 1s also no particular restriction on the material
used for the insulating layer 16, as long as it has good
insulating properties, but it is preferably a metal oxide
obtained by, for example, oxidizing the metal that forms the

radiator 10. If the radiator 10 is formed of copper, for



:l ead support, fromoutside the area over which the lead is attached to
the | ead support. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1 is a cross-sectional view showi ng the nethod of 5 fabricating a
sem conductor device in accordance wth an enbodi nent of this

I nvention; Fig. 2 is a further cgross-sectional view show ng the
nmet hod of fabricating a sem conductor déJ&Ee I n accordance with this
enbodi rent of this invention; 10 Fig. 3 is an enlarged view of part
of Fig. 1; 1nstance, Fitde 4ipgudapiad Vienerschens@owl | peshohitagnedsdy i al

portions of a_ sem conductor device fabricated Qg, i he
appl i cation 8PPINIRY aveREiPRMIY alkaline rgageny ko PXRithAmmiihe surface
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state aftger fhgnai {@3 00861 19 Phe Ft&didtor 10] Sa CAIPIRd€%hdvantage of an
insulating Tlayer 16 formed of copper oxide 1lies in its
normally dark color, such as black or brown, which makes it
easier to distinguish the 1leads 30 by means of an image
recognition system during wire-bonding. Copper oxide also has
10 good bonding properties with respect to the resin used to form
a resin package 60, thus improving the mechanical strength of
the package.
The semiconductor element 20 is bonded by means such as
a silver paste to the first conducting layer 18a that is
15 formed on the mounting surface 12 of the radiator 10. A
plurality of electrode pads 22 are then formed in a predeter-
mined arrangement on the surface of the semiconductor element
20.
The lead support 50 is adhered continuously around the
20 periphery of the mounting surface 12. This lead support 50 is
formed of a strip-shaped member of an insulating resin which
could be a thermosetting resin such as a polyimide or epoxy
resin.
The lead support 50 is disposed in such a manner that
25 part of the portion facing the mounting surface 12 of the
radiator 10 in each of the teads 30 is fixed, but the entire
portion facing the mounting surface 12 in each of the leads 30
could be fixed.

Inner leads 32 that each form part of the leads 30 are



\Figl 9 is a plan view schematically showi ng the | ead frame used in the

fabrication of the sem conductor device of Fig. 4, 25 Fig. 10
is aview of the method of fabricating a sem conduct or device
in accordance with a variation of this i nvention; Figs. 11A
and 11B are enlarged views show ng the atsach- ment state of the | ead
of Fig. 10; - 10- Fig. 12
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thereof being left free as shown eniarged in Fig. 6. The inner

5 leads 32 are electrically connected to the electrode pads 22
of the semiconductor element 20 by wires 42, 44a, 44b, and 46
of a metal such as gold or silver.

The characteristic feature of this embodiment 1ies"in the
fact that a thin portion 30a- is formed in each of the leads

10 30. These thin portions 30a are designed to prevent the leads
30 from peeling away from the lead support 50 during the resin
sealing in the process of fabricating the semiconductor device
100. This will be described in detail 1later, with the
fabrication method.

15 The wire-bonding of the inner leads 32 to the electrode
pads 22 is illustrated in Figs. 7 and 8. First of all, lead
pressers 1A and 1B press down on end portions 32a of the inner
teads 32. These end portions 32a are free to move, so they are
deformed downward about the 1lead support 50 acting as a

20 fulcrum and come into contact with the mounting surface 12, as
shown in Fig. 7. The wire-bonding is done in this state,
enabling a firm, reliable connection of the wires 42. After
this wire bonding is completed, the lead pressers 1A and 1B
are removed, allowing the inner leads 32 to return by their

25 own elasticity to being supported in a horizontal position, as
shown in Fi19. 8. The inner leads 32 are electrically insulated
from the radiator 10 by the lead support 50.

wWhen considering this bonding process and the mechanical

stability of the inner leads 32, it is clear that certain



.10 First of all, the description concerns the configuration of a

sem conduct or device to which the present invention is applied, to
illustrate the prem ses behind this fabrication met hod. A
schematic plan view of a sem conductor device fabricat- 15 ed in
accordance with this invention is shown,,in Fig. 4, before it is

pl aced in the resin package. A cross sect]%nal vi ew t aken al ong the
line V-V of Fig. 4 is shown in Fi A sem conduct or device 100
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upper surface of the
their original horizontal position after the bonding is
compieted. The 1length and mechanical strength of the end
portions 32a of the inner Tleads 32 should be set to satisfy
these conditions. These conditions can be obtained in various
10 forms depending on factors such as the size of the device, the
design features of the semiconductor element, and the strength
of the leads. The lead support 50 must also satisfy certain
requirements. For instance, it must be able to support the
inner leads 32 stably, be of a thickness sufficient to enable
15 the end portions 32a of the inner leads 32 to be insulated
electrically from the radiator 10, and also deform or
deteriorate only minimally when it is processed by heat.
In consideration of the above points, the following
design rules may be given as numerical examples for the
20 parameters shown in Fig. 6, where W is the width of the lead
support 50, T is the thickness of the lead support 50, L is
the length of each free end 32a of the inner leads 32, and t
is the thickness of the inner leads 32:
W: 0.5 mm to 2 mm
25 T 0.025 mm to 0.125 mm
t: 0.10 mm to 0.30 mm
L: at least 2.0 mm and more
The connection of the grounding wires will now be

described with reference to Figs. 4 and 6.



.smal | portion 10b fornms an exposed surface 14. On the nounting

surface 12 is forned a first conducting | ayer 18a having a region on
whi ch t he sem conductor el enent 20 is disposed, with the surface area
of the first conducting 5 layer 18a being larger than that of

this region, and a plurality of_iﬁgt-shaped second conducti ng

| ayers 18b that are separated fromthe first conducting |ayer 18a, as
shown in Fi%: 4. An insulating layer 16 is forned on the surface of

t he radi at or ' GoRglucitd nﬁoﬂa)t@(/%réﬁ Bnd H8bcendtioei Fdialer sth&et 10
and 18b.
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preferred. These conducting | ayers 18a and 18b could be forned by a
met hod such Hw plianengieads 32 by connecting the leads to the second
conducting layers 18b by grounding wires 44b. In this manner,
the conducting layers 18a .and 18b function as a common
10 grounding 1layer for the electrode pads 22 and separate
grounding layers for the inner leads 32, respectively. This
enables a reduction in the number of leads that are made
common for grounding, thus increasing the number of leads
available for other uses, such as signal leads, which increas-
15 es the flexibility of the wiring design.
The grounding provided by the conducting layers 18a and
18b can take many forms, such as the examples given below.
a. If there is no ground on the electrode pad 22 side of the
semiconductor element 20, a path is formed from the back
20 surface of the semiconductor element 20, through the radiator
| 10, to the conducting layers 18a and 18b, and at least one of
the inner leads 32 is connected to the conducting layers 18a
and 18b. This enables the potential of the back surface of the
semiconductor element 20 to be the same as the potential of
25 the inner leads 32. If the radiator 10 is at ground potential,
the potential of the back surface of the semiconductor element
20 and that of the inner leads 32 are also at ground poten-
tial.

b. A large number of the electrode pads 22 of the



-or bonding, and they are used as groundi ng surfaces as described in

detail below 25 There is also no particular restriction on the

mat eri al used for the insulating |ayer 16, as long as it has good
insul ating properties, but it is preferably a netal oxide obt ai ned by,
for exanple, oxidizing the netal that fqgﬂﬁ_the radiator 10. If the
radiator 10 is forned of copper, for

-12- i nst ance, the inswlating | ayer 16 coul d be obtaj ned by .
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package 60, thus inproving the mechanical strength of
potential. This ensures that a 1large number of grounding
points from the semiconductor element 20 are obtained by a
small number of the inner leads 32, and thus a stable ground
potential is obtained. "

10 c¢. A path is formed from the back surface of the semiconduc-
tor element 20, through the radiator 10, and to the conducting
layers 18a and 18b; one of the electrode pads 22 of the
semiconductor element 20 is connected to the conducting layers
18a and 18b; and an inner lead 32 that is grounded is connect-

15 ed to the conducting layers 18a and 18b. If the radiator 10 is
at ground potential, the potentials of the back surface of the
semiconductor element 20, the electrode pads 22, and the inner
leads 32 are also at ground potential. Since this makes it
possible to set the potentials of components such as back

20 surface of the semiconductor element 20, the electrode pads
22, and the inner leads 32 at the same potential, the poten-
tial of the semiconductor element 20 is stabilized and thus
the operation is stabilized.

The frame lead 36 is disposed in such a manner that it is

25 not in contact with either the semiconductor element 20 or the
inner leads 32, and it is preferably provided in a position
such that 1t is displaced from the conducting layers 18a and
18b in that plane, to prevent short-circuiting. This frame

lead 36 15 supported stably by four support leads 38. A



.the package. The sem conductor elenent 20 is bonded by neans such

as a silver paste to the first conducting |ayer 18a that is 15

formed on the nmounting surface 12 of the radiator 10. A plurality
of electrode pads 22 are then fornmed in a predeter- m ned arrangenent
on the surface of the sem conductor elqugg 20. The | ead
support 50 is adhered continuously around’'the 20 periphery of the
nounting surface 12. This | ead support 50 is formed of a strip-shaped
menber of anpPh§iieatefigeaesiaf viiecsupportcdeirdshdBaishéi kedebyi higer bead
such as a polyi mde' or epoxy resin. The | ead support 50 i's
di sposed in §ﬁ€ﬁ°& thefner that 25 part of the portion facing the nDunting

surface 12 of the r adi | eads. 30 xed
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| eads 30 are
5 shown in Fig. 4. These identification protrusions 36a facili-

tate the identification of bonding positions during the wire
bonding process.

In other words, the wire-bonding is done as described
below. Reference coordinates.for the electrode pads 22 on the
10 semiconductor element 20 and the bonding positions of the
frame lead 36 are stored beforehand. Image recognition is used
to detect any deviations of the actual coordinates of the
electrode pads.22 to be bonded and the frame lead 36, and
these are used to calculate corrected coordinates. The
15 wire-bonding is then done automatically and continuously.
During this process, the identification protrusions 36a
function as markers for the detection of the bonding positions

by the image recognition system.
This frame lead 36 is used as a lead for the power supply
20 voltage (Vcc) or a reference voltage (vss). If the frame lead
36 is used as the Vcc lead, for example, a plurality of power
supply electrode pads 22 and a small number of inner leads 32
are each connected to the frame'1ead 36 by corresponding power
. supply wires 46. This enables a large reduction in the number
25 of leads used for power supply. As a result, it becomes
possible to increase the relative number of leads used as
signal leads, enabling an increase in flexibility for the
wiring between the electrode pads 22 of the semiconductor

element 20 and the inner leads 32, which is advantageous from



.adhered by bonding to the | ead support 50 at a predeternined di st ance

L fromthe ends thereof. Thus the inner |eads 32 are fixed to the
radiator 10 by the | ead support 50, with the ends t hereof being |eft
free as shown enlarged in Fig. 6. The inner 5 leads 32 are electrically
connected to the el ectrode pads 22 _pof_the sem conductor elenent 20 by
wres 42, 44a, 44b, and 46 of a metal such as gold or silver.

The character.istjc feature of this enbodinent lies in the fact that a

thin portionthf0ge519N BPABY PH %A8W- of the |eads 10 30. These thin
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portions 32a are free to nove, so they are def ormed downward about the

| ead suppor tirfg0 speieidsgwas 1a r&fuc frg criemprowk rc guppiliyt modget.act with the
nmounti ng surface 12, as shown in Fig. 7. The wire-bonding is done in
this state, Sdmes | hpe a friamg Adeddabl3fe dennposibdhooedt muitdides 4he
ArLer Semiconductor elgment 207 therd are few Spatial restriotions
and thus the frame lead 36 .can be made sufficiently wide.
10 Therefore, if the frame lead 36 is to be used as a power lead,
the electrical resistance thereof can be reduced and thus a
stable voltage can be supplied to any position on the
semiconductor element 20,
Moreover, since the conducting layers 18a and 18b face
15 the frame lead, the entire assembly functions as a capacitor
when the frame lead 36 is used as a power lead, which not oniy
reduces power supply noise, but it also enables rapid re-
sponse.
The main functions and operations of this semiconductor
20 device 100 are summarized below.
1. The heat generated by the semiconductor element 20 is
efficiently dispersed through the highly thermally conductive
radiator 10 of the semiconductor device 100, and is then
released to the outside through the exposed surface 14 that is
25 exposed from the resin package 60. Forming the radiator 10 as
an inverted T-shape of cross section makes it possible to
increase the surface area of the radiator 10, thus increasing

the thermal radiation effect thereof.

Moreover, the distance from the exposed surface t4 to the



are renoved, allowing the inner leads 32 to return by their 25 own

elasticity to being supported in a horizontal position, as shown in
Fig. 8. The inner leads 32 are electrically insul ated fromthe

radi ator 10 by the | ead support 50. When considering this bonding
process and the nmechani cal stabiligxggf the inner leads 32, it is
clear that certain -14-

requi renents nust_ be satisfied. For instance, the end portions . 32a

must be of sOPUNEIRHtSUEFRES 19 CMebe ngbeabhy atRCiRased Y PTrovighingidg
surface 12, g%thin the Iim the astic arnmati on.t hereo and

t s .of def
Phey et 2 Shenbde bt danidn 507 Ehe buctace i Aol BaRaite the

%
onding 15 TOGNKIAG, spcfatdrbs, BhaP SOepBRLe TER} CaeREE0ANIT O SloOH

portions 32a,01 the kARRr dealsotataBAU! g D rsetohorschdsldtics okhesse

condit!ons. ése condi ti ons can bg obtal ned in various ;
dependi ng Onrééﬁiﬂﬁﬁtﬁﬂgﬁnﬁﬁ<ﬂhﬁt%'%ﬁeoﬁn?hﬁdeY'§§se§RGWater,d@ﬁ'éﬁher

features of the sem conductor elenent, and the strengt of the | eads.
The | ead supperéidd masterlceh dHat mdhyimdeetain I n addition,
short-circuiting from the inner leads 32 or the frame lead 36
to the radiator 10 can be prevented by the presence of the
insulating layer 16 on the .surface of the radiator 10. The
10 dark color of the insulating 1layer 16 facilitates 1lead
recognition during the wire-bonding process, and the insulat-
ing layer 16 also increases the adhesion with the resin
package 60.
2. The frame lead 36 is provided between the semiconductor
15 element 20 and the inner leads 32, and this frame lead 36 can .
be used as a power lead (Vcc or Vss lead). This means that a
small number of 1inner 1leads 32 can be used to supply a
predetermined voltage in a stable manner to power-supply
electrode pads 22 that are formed at any desired locations on
20 the semiconductor element 20, thus reducing power supply noise
and enabling an increase in operating speeds.

The frame lead 36 also makes it ‘possible to provide a
common power lead so that the leads that are released by the
use of this common lead can be used as signal leads, improving

25 the flexibility of the wiring design.

In addition, since the frame lead 36 has identification

protrusions 36a, confirmation of bonding positions by an image

recognition system during the wire-bonding process is reliable

and easy.



requirements. For instance, it must be able to support the I nner | eads
32 stably, be of a thickness sufficient to enable 15 the end portions 32a
of the inner leads 32 to be insul ated electrically fromthe radiator
10, and al so deform or deteriorate only mninmally when it is processed
by heat. I n consi deration of the, above points, the follow ng
design rul es nay be gi ven as nunerical ex | es for the 20 parameters
shown in Fig where Wis the width of the | ead port 50, T_.is the
t hi ckness of 3. he ITE@LdCRNARGE NGO averiss18a ang H§blxe‘f‘1@i%ho§r%§dﬁ°ftrféé"aéﬂd 32a
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5 the inner leads 32 are connected to the conducting layers 18a
or 18b by corresponding grounding wires 44a or 44b. This means
that any region can be grounded as required. As a result,
since it is thus possible to reduce the number of grounding
leads, more leads are available for use as signal leads, for
10 example, further improving the flexibility of the wiring
design.
The method of fabricating this semiconductor device 100
will now be described.
The description first concerns a lead frame 1000, with
15 reference to Fig. 9. The lead frame 1000 is configured, by way |
of example, of the leads 30 {consisting of the inner leads 32
and outer leads 34), the frame lead 36, and the support leads
38, all formed in a predetermined pattern integrally with and
supported by a substrate frame 70. The outer leads 34 are also
20 linked together and reinforced by a dam bar portion 72. The
inner Teads 32 extend from the outer leads 34, leaving vacant
a predetermined central region (the device hole). The frame
lead 36 is disposed within this region, the four corners of
the frame lead 36 are supported by the support leads 38, and
25 each of the support leads 38 is connected to the dam bar
portion 72.
It should be noted that, although the frame lead 36 is
supported by four support leads 38 in this embodiment, it is

sufficient only that the support leads 38 support the frame



.as groundi ng surfaces. Mire specifically, the first conducting | ayer
18a can be made conmmon by connecting a plurality of el ectrode pads 22
to the exposed surface of the first conduct- 5 ing layer 18a by
grounding wires 44a. Simlarly, the second conducting layers 18b can
be used as grounding surfaces for lgf_inner | eads 32 by connecting
the leads to the second conducting layers 18b by groundi ng wires 44b.
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ground of t e téloeic suoHeapast P il tding b predesenminaducd®iored eferthe20, a
path is formed fromthe back 20 surface of the sem conductor el enent 20,
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| east one of . the inner leads 32 is connected to the conducting |ayers
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in a fluid such as "Ebonol" (trademark), made by Meltex Co.,

10 for several seconds to oxidize the surface and thus form the
insulating layer 16. An insulating layer 16 formed in this way
has a thickness of 2 um to 3 um, for example, and an electri-
cal resistivity of 10" Qecm and more, and thus it has been
confirmed to have good insulating properties.

15 It is equally possible to reverse the above procedure and
form the conducting layers 18a and 18b after the insulating
layer 16 has been formed.

The semiconductor element 20 is bonded to a predetermined
position on the mounting surface 12 of the radiator 10

20 obtained in this manner, using a conducting adhesive such as
silver paste. Thereafter, the radiator 10, the lead support
50, and the lead frame 1000 are aligned and placed over each
other, and these three components are fixed together by
thermocompression bonding using an adhesive such as epoxy

25 resin. A wire-bonding machine is then used to attach signal
wires 42, grounding wires 44a and 44b, and power supply wires
46 in a predetermined pattern by a conventional method.

Buring this wire-bonding process, it 1is possible to

prevent problems such as those that would be caused by



.the potential of the back surface of the sem conductor el enent 20 and
that of the inner |eads 32 are also at ground poten- tial. b. A
| arge nunber of the electrode pads 22 of the

- 16- sem conductor elenment 20 are connected to the conducting

| ayers 18a and 18b, and a few of the innep_leads 32 are connected to
the conducting |layers 18a and 18b. If the radiator 10 is at ground

tential, the potentials.of the . 5 .elect ds 22 the i | ead
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sem conduc- or elenment 20, through the radiator 10, and to t

conducting distdyes arkSprondsdSd fiasa oF ot hexaherd | athe Bagaerge doline
sem conduct or elenent 20 Is connected to the conducting | ayers 18a and
18b; andsan hangre lboadidy bhathé Yroundidgdwi sesomtectthen the bonding of
the power supply wires 46, and finally the bonding of the
signal wires 42.
The radiator 10 on which the semiconductor element 20 and
leads 30 are provided is then placed within an upper mold 200

10 and a lower mold 202, as shown in Fig. 1, and molding is per-
formed using a resin such as an epoxy resin to form the resin
package 60 (see Fig. 5). This molding is preferably performed
with the exposed surface 14 of the radiator 10 exposed from
the resin package 60.

15 To ensure that this occurs, the radiator 10 must be
placed in intimate contact with the tower mold 202, to prevent
the resin from seeping in between the radiator 10 and the
lower mold 202.

For that reason, each lead 30 is pressed by the upper

20 mold 200 in the direction of the surface thereof that is
adhered to the lead support 50, as shown in Fig. 2, so that
the radiator 10 is brought into intimate contact with the
lower mold 202. Note that the lower mold 202 must be designed
in such a manner that the leads 30 are suspended above a

25 pinching portion 202a of the Tower mold 202, as shown in Fig.
1, as a prerequisite for the above procedure.

More specifically, the sum of the height h of the
radiator 10 and the thickness T of the lead support 50 (h + T)
must be greater than the depth ht of the lower mold 202, that



.15 ed to the conducting |layers 18a and 18b. If the radiator 10 is at
ground potential, the potentials of the back surface of the

sem conductor elenment 20, the el ectrode pads 22, and the inner | eads
32 are also at ground potential. Since this nakes it possi bl e to set
the potentials of conponents such as bacg surface of the sem conduct or
el emrent 20, the el ectrode pads ﬁd the I nner | eads 32 at t he sane

potential, the poten- i,al of the sem conductor el ement
stabilized ah¥thus T > hﬂhelépeﬁafl &xamp 18y akhe Segth hi of thQTkPWQ%ne
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h+7T=1.635 -0.035+ 0.1 =1.7 mm > hi

thus maintaining the relationship: h + T > hi.

Since the leads 30 are thus positioned in a state in
which they are suspended above the 1lower mold 202, the

10 external force applied to the leads 30 from the upper mold 200
is also applied to the radiator 10. This external force
appliied from the upper mold 200 continues to act to press the
radiator 10 downward, so that the radiator 10 is held in such
a manner that it resists even the force of the resin flowing

15 into the mold.

A characteristic feature of the configuration of this
embodiment is the formation of a thin portion 30a in each of
the leads 30. In other words, if the leads 30 were formed of
a uniform thickness, the leads 30 could peel away from the

20 lead support 50 when subjected to the above pressure, as shown
in Fig. 13. However, the formation of the thin portion 30a
makes 1t easy for each lead to deform elastically, preventing
this problem. Note that an entargement of the vicinity of one
of the thin portions 30a is shown in Fig. 3.

25 More specifically, the thin portion 30a is formed by a
wet etching method in the surface of each lead 30 that is
opposite to the surface thereof attached to the lead support
50. This means that the thin portion 30a is formed by the

creation of a concave portion with rounded edges. Since this



. protrusions 36a formed thereon at predeterm ned positions, as 5 shown in
Fig. 4. These identification protrusions 36a facili- tate the

i dentification of bonding positions during the wire bondi ng process.
In other words, the wire-bonding is done as described bel ow. Reference
coor di nat es for the el ectrode pads 22 on %Qe sem conductor el enent 20
and the bonding positions of the 5 Iead 36 are stored beforehand.
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coordi nates HliRRertion é’!oé‘cﬂrsod@rﬂ‘égsaQZat OB%ab%n%Btth “(h@" frr%ﬂflqcead
ulate corr cted coor

36, d h
ot oo ndi n® s%esseﬂ SRS TLiRu IR TR & ok B0 AT pRaGRLE MNER tNE et

this process |f| ti rusi ons 36a function as narkers
for the det %ngﬁ ﬁ dﬁgogégptlons by the inage recognition

system iy r%gﬂbgm?n'mpc@qh'estn?@dp§ﬁt o Sfh G387 £bFiaBOYE TsYIPD! Y

20 voltage (Vcc) or a‘reference voltage frame |ead

is used gs tfe NGCabsaamQtewaﬁphﬁ] v o # dny @ﬁepgwsﬁmn twaﬁtp%

el ectrode pads 22 and a small nunber of i1nner |eads are each

connect ed t og4rivw fotmee bleetwéea6thy GO0 ¢ e RO 200 laﬂwelthe Towstinmd vd VaoEs 46.
This enables a large reduction in the nunber 25 of |eads used for power

supply. As Bhiespreyenis dbeondsin porpossi l80a t bromcbedng tdendveichdad/e
nunber of |eads used as
between the upper mold 200 and the lower mold 202, and the
incoming resin can not flow aut along the thin portion 30a.

10 In addition, the thin portion 30a is preferably formed to
be fairly long so that a large part of the lead 30 can deform
elastically. In this configuration, the thin portion 30a is
formed to extend as far as a position above the lead support
50. However, it should be noted that the length of this thin

15 portion 30a in practice would be approximately 1 mm.

If this state 1is shown at the stage at which it is
integrated with the lead frame 1000 (see Fig. 9), the thin
portion 30a is formed for a length of 1 mm at a distance of 1
mm from the area with a length of 0.2mm from the inner side of

20 the dam bar portion 72 sandwiched between the upper mold 200
and the lower mold 202.

If the thickness of the leads 30 is about 0.15 mm, the
thickness of the thin portion 30a is about half that: about
0.075 mm.

25 These thin portions 30a could be formed in all of the
leads 30, but they could equally wef] be formed only in leads
that are subjected to the greatest force in the direction that

peels them away from the lead support 50, when pressure is

applied by the upper mold 200.



.signal |eads, enabling an increase in flexibility for the W ring

bet ween the el ectrode pads 22 of the sem conductor el emrent 20 and the
i nner | eads 32, which is advantageous from t he desi gn point
of view. The provision of the frane | ead 36 al so makes it

possi bl e to supply either a predg%ern1ned power supply voltage or a
reference voltage to any el ectrode pad“22 of any p05|t|on on 5 the

sem conductor el enment 20, .enabling an increase in speeds

whi l e reduci ng HHES FRAGT fs"&&dﬂ)}':nbf skhe total numbgr r&fe ttrﬁ?e ]ﬁﬁéﬁ%agﬁeb 36 is
Poatri ot oatt: 52 dhases weﬁB 38nkt L ST 5donaa8stls Fifechfi $7W ao.
éPecI??EST8§§%¥§t éégig of cdn%gé §Q§ éggnaﬁgﬁgﬁ§g§a§8¥eﬁeé§ag?e voltggg
can be SuprHﬁéidgﬂ»e%gMusbw@?% 'hR, 1eadsS P ORNELNH)R1°bEIETN20S

Mor eover, since ctrng layers a an ace rame | ead,
the entg reggsgegply. functions as a capaC|tor

These thin portions 30a are limited to these regions
because, since the leads 30 are formed from each edge towards
the center, the leads 30 in the central portion are shorter
than those in the corner portions and thus are less able to

10 deform elastically and are more likely to peel away from the
lead support 50.

More specifically, it is clear from the enlarged detail
shown in Fig. 9 that, if the lengths of any two of the leads
between the dotted lines are compared, where 1 is the length

15 of a lead 30 in the central portion and 1’ is the length of a
lead in the corner portion, 1 < 1’. It is also clear that the
length 1 of the lead 30 in the central portion is less able to
deform elastically than the 1length 1’ of the lead in the
corner portion, and thus it is more likely to peel away from

20 the lead support 50.

Therefore, if thin portions 30a are formed only 1in a
predetermined number of the leads 30 in the central portion of
each side, the leads 30 in these areas can be prevented from
peeling away from the lead support 50. The leads 30 in the

25 corner portions are inherently longer and thus can easily
deform elastically, so that there is less need to form the
thin portions 30a therein. Of course, if it is easier to form
thin portions 30a in all of the leads 30, they can be so

formed.



.when the fra
power supply
mai n functio

me lead 36 is used as a power |ead, which not only redu
noi se, but it also enables rapid re- sponse.
ns and operations of this sem conductor 20 device 100 are

sumari zed bel ow. 1. The heat generated by the sem conductor elene
20 is efficiently dispersed through_ %%e hi ghly thermal Iy conductive
1

radi ator 10 of the sem conductor device

and is then rel eased t

t he outside throu thghexposed sur%gce 14 i hat éh%ﬁﬁ ggg@ fron1the
v

resin package 60.
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x of gases, water, or other
202.

Next, the upper mold 200 closes downward to the lower
mold 202, and a pinching portion 200a of the upper mold 200
presses down on the leads 30,.as shown in Fig. 2. This causes
the leads 30 to deform elastically, particularly the thin
portions 30a thereof, and the elastic force thereof brings the
radiator 10 into intimate contact with the lower mold 202.

In this state, a conventional molding process is per-
formed. Thus resin 1is prevented from seeping under the
radiator 10, and the resin package 60 can be formed with the
exposed surface 14 exposed therefrom (see Fig. 5).

The substrate frame 70 (see Fig. 9) and dam bar portion
72 are then cut away, and the outer leads 34 are bent as
required.

The above process makes it possible to fabricate a resin
sealing type semiconductor device.

A method of fabricating a semiconductor device that is a
variation on the above embodiment will now be described with
reference to Fig. 10. Leads 300 in this figure each have three
thin portions 300a, 300b, and 300c. In all other points, the
components shown in Fig. 10 are the same as those in Fig. 1,
so the same reference numbers are given thereto and further
description is omitted. Enlarged details of the attachment of

the leads 300 of Fig. 10 to the radiator 10 are shown in Figs.



.foréign matter can be m nim zed. I n addi tion

short-circuiting fromthe inner |leads 32 or the franme | ead 36 to the
radi ator 10 can be prevented by the presence of the i nsul ating | ayer
16 on the surface of the radiator 10. The 10 dark color of the
insulating layer 16 facilitates leadsq. recogni tion during the

W re-bondi ng process, and the insul at- i ng layer 16 al so increases the
adhesion wt the(LeS|n package 60 2. The frame lead 36 is
provi ded bet & '&ni conduct or el enent 20 and the inner |eads 32,

s means chat gt 3c§”§'n§l°lrhﬂ[]§bgb‘6§ ¢ 3008, D 30 GE L Ko eglf® AR
supply a havé”fﬁ%e?S?H‘QFdEo@FHééﬁﬁ%eﬂﬁ‘n%r$ %goooégnﬁﬁattéke Shaped

power - suppl y el ectrode pads hat™ are d at any desire

l'ocations onyi# folteegamp FONBIGHALHELEMENE WA, ar{d“éi‘u. heswecngopqwez mmepl y
noi se and enabling an increase in operating speeds.

frame | egd 3 admwnekesigt. poAsi ble to provide a comon power Iead SO
that the leads that are rel eased by the use of this comon |ead can be
used as signal | éHan, thepwodée ngth b paris driseBioki bift Figf t har e fd mredidgi gn.
In addition, since the frame | ead 36 has identification pr ot rusions
36a, confirmatl ont®iingandithgi poeens bisred pess e that patbgaift dorfheyst em
during the\ggﬁifgyuggy gégfgsgeégméekbgbuh1n because such etching is
isotropic. That is why three narrow, thin portions 300a, 300D,
10 and 300c are formed in the leads 300 of this embodiment. This
prevents the thin portions 300a, 300b, and 300c from becoming
too thin, and can prevent deformation, cracking, and twisting
of the leads 300.
In the embodiment shown in Fig. 11A, the second thin
15 portion 300b is designed to be at the outer edge of the lead
support 50. As mentioned above, the objective of forming the
thin portions is to prevent the teads 300 from peeling away
from the lead support 50. That is why it is most preferable to
form thin portions in such a manner that the leads 300 bend
20 away at the edge of the mutual adhesion position, as shown in
Fig. 11A.

In this embodiment, the thin portions 300a and 300c are
formed on either side of fhe thin portion 300b. This ensures
that thin portions 300a and 300c can adjust for any deviation

25 in the adhesion position between the leads 300 and the lead
support 50 that would place the thin portion 300b above the
adhesion position with respect to the lead support 50, which
would prevent it from functioning as designed.

1f, for example, the thin portion 300b is moved to the



.and easy. - 20- 3. The
conducting |l ayers 18a and 18b, which are electrically connected to the
conductive radiator 10, are provided on the nounting surface 12 of the
radi ator 10, and either the groundi ng el ectrode pads 22 of the

sem conduct or el enment 20 or 5 the innejgleads 32 are connected to the
conducting | ayers 18a or 18b by correspondi ng grounding wres 44a or

fesutt, - " idbnte ¢ A 2P B Tl BN o RERAETBRE i T B
| eads, o e 8343 BhBARYR LR otigh 6F Mgl LRatd {85, of1Qhee’1%%le

further I'ng exi

The met hOd Ofsufp%*érr'tc%'\merté‘dss t%%”‘tﬁ?ﬁ%ﬁf)forﬁ%‘ﬂ'o%ewgr@ﬁ) be poé"i'tH'orféQJWohe

descri bed. description first concerns a lead frane 1000, with
15 referenceheoolitr é’dgérhﬁf ltgRdrf gaEendR@G ide @¥nthguigsd fuppent 50, of
exanpl e, of the leads 30 (consisting of the inner |eads 32 and outer

| eads 34)5 the fr8e#thiagdtB6, pahdht bé shppahtinl padsions 300a, 300b, and
300c to be 0.2 mm 1s intended to allow for an error of #0.3 mm
in the adhesion position of the leads 300 and the lead support
50. In other words, since the width of each thin portion is
0.1 mm and the pitch thereof 3s 0.2 mm, the length from center

10 to center of these thin portions is 0.3 mm, which enables
accommodation of positioning errors of *0.3 mm.

A variation of the leads 300 of Figs. 11A and 11B is
shown 1in Fig. 12. In this figure, 1in addition to thin
portions 400a, 400b, and 400c formed in one surface of each

15 lead 400, thin portions 400d, 400e, and 400f are formed in the
other surface thereof. More specifically, the thin portions in
one surface are at different positions than the thin portions
in the other surface. Therefore, either surface of the leads
400 can be used as the attachment surface when the leads 400

20 are attached to the lead support 50. It should be noted,
however, that any gap formed between the thin portion 400f on
the back surface and the lead support 50 will adversely affect
the adhesion therebetween.

Note that this invention is an improvement to be added to

25 aresin sealing type semiconductor device and method of making
the same as disclosed in co-pending U.S. Patent Application
No. 08/461,442, and it can be applied to the fabrication of
all of the semiconductor device defined in the description and

drawings thereof, and the entire disclosure of which is



.38, all fornmed in a predeterm ned pattern integrally wth and

supported by a substrate frame 70. The outer leads 34 are also 20 |inked
toget her and reinforced by a dam bar portion 72. The i nner | eads 32
extend fromthe outer |eads 34, |eaving vacant a predeterm ned centr al
region (the device hole). The franme -ohead 36 is disposed within this
region, the four corners of the frame | ead 36 are supported by the

support | eads 38 andtﬁgﬁ1 eachb e suggort | eads 38 is connected to the
dam bar TREPEPRRAtRM herein by rﬁt d be noted that, although the

erpodi mont, i1 1500 thEERRYE EnbSal N Fal B, co el Rinati ol té‘%%"%mfpp%fh

the frame ﬁ?p
stably, and o?ﬁegeg?Fé%%%n%%tgeE$1 at?ﬁﬁ&%g()O:JJS%OQ%&QatOF ‘ ea argﬁe

possi bl e wi t hr8séhe $ﬁ@@ﬁtf€nthﬁsnéﬂvﬁﬂﬁ1@@d ﬁN&P@ﬁ& The séMPcENEROtSr

| eads di sposed facing each other. he conducting [ayers 18a and
18b are tshenefomertl byudd eQualey hwdisupb a&ttachmrml a igigmpre element
predet erm ned regi ons of the radi ator 10 that conprises the |arge

portion 10a modnt fheg smehber that has poor thermal radiation characteris-
tics.

fhis invention is also appiicable to a configuration in

which the leads do not have a frame lead 36, to enable

10 appropriate setting and resin sealing.



.portion 10b, as shown in Figs. 4 and 5. These conducting | ayers 18a

and 18b are nmasked, and the radiator 10 is i mersed in a fluid such
as "Ebonol" (trademark), nade by Meltex Co., 10 for several seconds to
oxi di ze the surface and thus formthe insul ating |layer 16. An

insulating |ayer 16 fornmed in this way 3 has a thickness of 2 [errlmto
3 [err]m for exanple, and an electri- 0= cal resistivity of 10[err]
[err]cm and nore, and thus it has been confirmed to have good

i nsul ati ng pﬂﬂﬁéLiﬁeﬁLAlMEQ___ It is equally possible to reverse the

above procedure and formthe conductln |.ayers 18a and, 18b after the
i nsul ating | dyer A6MB&EN beAl e e S m1C°ndUCTHé devi eeneomp bi s-
el enent 20 is_bonded to a predeterm ned position on the nounting
surface 12 of "Phe radiator 10 20 obtained in this manner, using a

conducti ng adhesi ye I lver paste. Thereafter, the radiator 10,
the | ead support 4 SéHE%bﬁéyF qqu?%%ﬁgﬁtfrane 1000 are aligned and pl aced
over eachy éﬁg% { MRt tiRge oReM |

t her m)corrpr essi on ﬁon I'ng using taﬂ a@ﬁ@glm\ie sucrﬁg aarﬁ‘ohn&qqugg?weé P(Yr

wi r e- bondi ngnmpRA bR séwdf%%hiéﬁﬁbdd%o&tbﬁ@he§&9“3| wires 42, groundlng
W res 44a and 44b, and power supply wres I n a predeterm ned

pattern by a conventiipeallatéhbod.ead support Duis;m@sea hos vdaiet bmodnting

process, it is possible to prevent problens such as those that

woul d be causwedfége of said element mounting member, said insulating lead
support being separated from.said semiconductor element;

10 a plurality of 1leads fixed to said element mounting
member by adhesion to said insulating lead support; and

a resin package sealing said element mounting member,
said semiconductor element, and parts of said leads using a
mold, at least one of said leads having at least one thin

15 portion within a region sealed in resin. .

2. The resin sealing type semiconductor device of claim
1, wherein said thin portion is formed at any position between
the interior of said mold and the area over which said lead is
attached to said insulating lead support.

20 3. The resin sealing type semiconductor device of claim
2, wherein said thin portion is formed at a position on an
edge of the 'area over which said lead is attached to said
insulating lead support.

4. The resin sealing type semiconductor device in any

25 one of claim 1 to 3, wherein at least one of said leads has a
plurality of thin portions and said thin portions comprise:

a first thin portion formed at any position between the
interior of said mold and the outer side of the area over

which said lead is attached to said insulating lead support;
—_—

M



.-22- nei ghboring wires comng into contact with each other, and

thus ensure reliable wire bonding, by carrying out the wire bonding in
such a manner that positions with shorter bondi ng di stances are
processed first. For exanple, the sequence could 5 be the bonding of the
grounding wires 44b, then the bondi ng 0L31_ the power supply wres 46,
and finally the bonding of the signal wres 42. The radiator
10 on which the sem conductar el enent s 30 are %QVIde

then placed withi# & éﬁ*ﬁopafﬁéen %@rm%ékftaq Gﬁéﬂqﬁﬁﬂd°ﬁo§“ 9%Hd
Fig. 1, d | di f. . as.
i n 1o for FREnaPPacdydt inion, sdifk T ShadiPabhey & S ﬁi}@?%ﬁgfﬁyg

preferably p r h t he exposed surface 14 of the radiator 10
exposed fronfég& ﬁ%oﬁgsﬁﬁqpackage 60. 15 To ensure that this

occurs, the rad'§19ﬁ1r&0UﬂH§%orQQOn forRbACSH tRel AFbABEGEOMPER Mid the
| ower nDId 202, to prevent he resin from seeping in between the
radi ator 510 pegdthe attacHeweo %&hd ZR8ulating lead support.
5. The resin sealing type semiconductor device in any
one of claim 1 to 4, wherein said thin portion is formed of a
depression in one surface of said lead.
6. The resin sealing type semiconductor device in any
10 one of claim 1 to 4, wherein at least one of said leads has a
plurality of thin portions, at least one of said thin portions
being formed of a depression in one surface of each of said
leads, the remainder of said thin portions being formed of a
depression in the other surface of each of said leads.
15 7. The resin sealing type semiconductor device in any .
one of claim 1 to 6, wherein said element mounting member has
a high heat-radiative property.
8. The resin sealing type semiconductor device in any
one of claim 1 to 7, further comprising a common frame lead
20 provided around said semiconductor element, said common frame
Tead being located at a position displaced from said mounting
surface.
9. The resin sealing type semiconductor device in any
one of claim 1 to 8, wherein said lead is bent at a position
25 outside the area over which said lead is attached to said
support, said lead being bent in the direction toward said
insulating lead support.
10. A method of making a resin sealing type semiconduc-

tor device element, comprising the steps of:

T




.For that reason, each lead 30 is pressed by the upper 20 nold 200 in the
direction of the surface thereof that 1is adhered to the | ead support
50, as shown in Fig. 2, so that the radiator 10 is brought into
intimte contact with the | ower nold 202. Note that the |ower nold 202
nmust be desi gned i n such a manner tg%t the | eads 30 are suspended
above a 25 pinching portion-202a of th&“lower nold 202, as shown in Fig.
1, as a prerequisite for the above procedure. More specifically,
the sum of the heleintindR sR®Icondue bt £lemend and Moaintiingkads§agedf t he

| ead support 50 {h + 1) . ust be greater than the depth hl of the | ower
mol d 202, thaf element ‘mounting member; -23- isc h+T

hl. If, f | the depth h f the | ld 202 i 1. 6
Che hei ght | b of ChESRRANE o TonsuTafing Tead Shorart SRe b MGt AL

O Wt BT84 abige ina  BRECAPHERTEL oBrs” s Yt T
?eragi;n§h?g?aiggééﬁi§qhéhé&d? %4Emgg&? hl t hus mai ntaining the
fixing a plurality of leads to said element mounting
member by adhesion to said insulating lead support;
electrically connecting predetermined portions of said
semiconductor device element by a wire-bonding means;
10 setting an intermediate member obtained by said steps on
a first half mold;
pressing parts of said leads of said intermediate member
that project out of said insulating tead support by a second
half mold, said parts of said leads being pressed in the
15 direction towards said insulating lead support; and .
sealing said intermediate member into a resin package
within said first and second half molds, at least one of said
leads having a thin portion formed at a position between the
interior of said first and second half molds and the area over
20 which said lead is attached to said insulating lead support.
11. The method of making— a resin sealing type
semiconductor device of claim 10, wherein said parts of said
leads projecting outside said 1insulating lead support are

positioned above said first half mold and are bent by said

25 second half mold.
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.Since the leads 30 are thus positioned in a state in whi ch they are
suspended above the |lower nold 202, the 10 external force applied to the
| eads 30 fromthe upper nold 200 is also applied to the radiator 10.
This external force applied fromthe upper nold 200 continues to act
to press the radi ator 10 downward, so that the radiator 10 is held in
such a manner that it resists eved3he force of the resin flowing 15
into the nold. A characteristic feature of the configuration of
this embodi ment is the formati GBTRALT hin portion 30a in each of

the leads 30. In o | f e d a uniform
t hi ckness, the Ieagggg%mg %gg&%vﬁﬁ?g Q‘;ﬁﬁg& %Ega%ﬁéupport 50 when
subj ected to the above pres Fe, a8fs ) inF g. 13. However, the
formati on of the Ahr@asporsiedd 180a type seRigonquedtayy deyietcAncdddeso a

deformel astically, preventin% this problem Note that an enl argenent
of the viciniddlafolonad semicghdugEof g IEmaitt.i énd rems isadmiAngediat as.

et chi ng mot ot VAT oYPath oo Gt o 2l RmenrsShd 6 idhad & ol ne
thi n*por f1 ort dbal 181 &7 ect ) EneTaraTYEPEbY; dsage sxsSReIod38Rn ofid o
rounded edgesram N d Bind attached to a mounting surface with a insulat-
ing lead support therebetween. The leads are pressed downward
by an upper mold so that the radiator is pressed against a
lower mold in such a manner .that resin cannot seep therebe-
10 tween. Thin portions are formed in the leads to ensure that

the teads do not peel away from the insulating lead support.
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-24- thin portion 30a is formed as a concave portion wi th rounded
edges, it is difficult for a crack to propagate when the |ead 30 is

el astically deforned. The region in which the thin portion 30a is
formed is set 5 to be approximately 1 mminward fromthe position that is

sandwi ched between the upper nold 200 and the | ower nold 202. Thi s
prevents the thin portion 30a from bei ng/3andw ched bet ween t he upper
nold 200 and the | ower nold 202, and the i ncom ng resin can not flow
out along the thin portion 30a. 10 In addition, the thin portion 30a
is preferably formed to be fairly long so that a large part of the

| ead 30 can deform elastically. In this configuration, the thin

portion 30a is formed to extend as far as a position above the |ead
support 50. However, it should be noted that the length of this thin
15 portion 30a in practice would be approximately 1 nm If this
state is shown at the stage at which it is integrated with the | ead
frame 1000 (see Fig. 9), the thin portion 30a is forned for a length
of 1 mmat a distance of 1 mmfromthe area with a length of 0.2nmm
fromthe inner side of 20 the m barg.portion 72 sandw ched between the
O
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and the | ower nold 202. If the thickness of the | eads 30 is about
t hi ckness of the thin portion 30a is about half that:

0.15 mm the

about 0.075 mm 25 These thin portions 30a could be formed in
all of the | eads 30, but they could equally well be fornmed only in

| eads that are subjected to the greatest force in the direction that
peels them away fromthe | ead support 502/Wwhen pressure is appl i ed by
t he upper nold 200. - 25-

More specifically, if the total nunber of the leads 30 is 208, 52 of

these leads 30 will be forned along each side of a square |l ead frane
1000, but ‘the thin portions 30a need to be formed in only about 30 of

the leads in the central portion of 5 each side. These thin
portions 30a are limted to these regions because, since the |eads 30

are formed from each edge towards the center, the leads 30 in the
central portion are shorter than those in the corner portions and thus

are less able to
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10 deforn1e|ast|cally and are nore likely to peel away fromthe | ead

support 50. More specifically, it is clear fromthe enl arged

det ai | shown in Fig. 9 that, if the lengths of any two of the |eads
between the dotted lines are conpared, where 1 is the length 15 of a |ead
30 in the central portion and 1' is the length of a - lead in the corner
portion, 1 < 1'. It is also clear that Bhe2 |l ength 1 of the lead 30 in
the central portion is less able to deformel astically than the |l ength
1' of the lead in the corner portion, and thus it is nore likely to
peel away from 20 the |ead support 50. Therefore, if thin
portions 30a are fornmed only in a predet er m ned nunber of the | eads 30
in the central portion of each side, the leads 30 in these areas can
be prevented from peeling away fromthe | ead support 50. The |eads 30
in the 25 corner portions are inherently |onger and thus can easily
deformelastically, so that there is |l ess need to formthe thin
portions 30a therein. O course, if it is easier to form thin portions
30a in all of the leads 30, they can be so f or med.
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- 26- Thus thin portions 30a are fornmed in the | eads 30. During
the resin sealing process, the radiator 10 provided wth the

sem conductor elenment 20 and leads 30 is placed in the | ower nol d 202
as shown in Fig. 1. At this point, the |leads 30 are 5 suspended above

t he pinching portion 202a of the4l/éder nold 202. Next, the
upper nold 200 cl oses downward to the | ower nol d 202, and a pi nching
portion 200a of the upper nold 200 presses down on the | eads 30, as
shown in Fig. 2. This causes 10 the leads 30 to deformelastically,
particularly the thin portions 30a thereof, and the elastic force

t hereof brings the radi at or 1%51 tQ intimte contact with the | ower
nol d 202. In this state, E&gveziional nol di ng process is per-
formed. Thus resin is prevented from seeping under the 15 radiator 10,
and the resin package 60 can be fornmed with the exposed surface 14
exposed therefrom (see Fig. 5). The subfd@ate frane 70 (see Fig.
9) and dam bar portion 72 are then cut away, And the outer |eads 34
are bent as required. 20 The above prdgess makes it possible to

fabricate a resin 32seal i ng4pype sem cgaduct or “deygce. 44b
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A nmet hod of fabricating a sem conductor device that is a variation on
t he above enbodi nent will now be described with reference to Fig. 10.
Leads 300 in this figure each have three 25 thin portions 300a, 300b, and
300c. In all other points, the conponents shown in Fig. 10 are the
same as those in Fig. 1, so the sanme reference nunbers are given
thereto and further description isS6htted. Enlarged details of the
attachnment of the |l eads 300 of Fig. 10 to the radiator 10 are shown in
Fi gs. -27- 11A and 11B

The thin portions 300a, 300b, and 300c of the |eads 300 have the form
of conparatively narrow grooves that are shaped with, for exanple, a
width of 0.1 nmand at a pitch of 0.2 mm 5 as shown in Fig. 11A

Wien the wide, thin portions 30a of Fig. 1 are forned by wet et chi ng,
it is considered possible that part of a thin portion 30a could becone
too thin because such etching is isotropic. That is why three narrow,
thin portions 300a, 300b, 10 and 300c are formed in the | eads 300 of this
enbodi nent. This
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prevents the thin portions 300a, 300b, and 300c from becom ng t oo
thin, and can prevent deformation, cracking, and tw sting of the | eads
300. In the enbodi nent shown in Fig. 11A, the second thin 15
portion 300b is designed to be at the outer edge of the |ead support
50. As nentioned above, the objective of formng the . thin portions is
to prevent the | eads 300 from peeling a2 fromthe | ead support 50.
That is why it is nost preferable to formthin portions in such a
manner that the |l eads 300 bend 20 away at the edge of the nutual adhesi on
position, as shown in Fig. 11A In this enbodi nent, the thin
portions 300a and 300c are . formed on either side of the thin portion
300b. Thi s ensures that thin portions 300a and 300c can adjust for any
deviation 25 in the adhesion position between the | eads 300 and the | ead
support 50 that would place the thin portion 300b above the adhesi on
position with respect to the | ead support 50, which woul d prevent it
from functioning as designed. If, for exanple, the thin portion
300b is noved to the
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-28- right, as shown in Fig. 11B, the thin portion 300a wll be
positioned on the outer edge of the left-hand side of the | ead

support 50 whereas the thin portion 300c will be positioned on t he
outer edge of the right-hand side of the | ead support 50. 5 Setting
the pitch of the thin portions 300a, 300b, and 300c to be 0.2 mMmis
intended to allow for an error of 0.3 n#yl2 in the adhesi on position of
the | eads 300 and the | ead support 50. In other words, since the width
of each thin portion is 0.1 nmand the pitch thereof is 0.2 nm the

| ength fromcenter 10 to center of these thin portions is 0.3 mm which
enabl es accommodati on of positioning errors of 0.3 mm A
variation of the | eads 300 of Figs. F? ig? %}B shown in Fig.

12. In this figure, in addition A portions 400a, 400b, and
400c forned in one surface of each 15 | ead 400, thin portions 400d, 400e,
and 400f are forned in the other surface thereof. Mre specifically,

the thin portions in e surface are at different po§ ions than the

thin portions in the er surface. Therefore, elthe urface of the

| eads 400 can be used ps the attachnent surface when Yhe | eads 400 20
are attached to 0. It shoul d be roted; fowever], that
any gap forned tween the thin pgrtion 400f on t he back surfaceg and
the | ead support/50 will adversely afdPect20Q 22
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t he adhesi on t herebet ween. Note that this invention is an

| nprovenent to be added to 25 a resin sealing type sem conductor device
and nmet hod of naking the sane as disclosed in co-pending U S. Patent
Application No. 08/461,442, and it can be applied to the fabrication
of all of the sem conductor device defined in the description and
drawi ngs thereof, and the entire disclogyne of which is

- 29- i ncorporated herein by reference. In the above

enbodi nents, the sem conductor el enent 20 was descri bed as being
attached to the radiator 10, but the present invention is not limted
thereto. The sem conductor 5 el enent dequally well be attached to a
si npl e el enent nount i ng nenber tRat s sgoor ther @O0 adi ati on
characteri s- tics. This invention is also applicable to a
configuration in which the |eads do not have a.Bﬁane | ead 36, to

enable 10 appropriate se g TesT T seate:
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- 30- VWHAT IS CLAI MED | S: 1. Aresin sealing type

sem conduct or device conpri s- i ng: a sem conductor el enent;
5 an el ement nmounting nmenber having a nounting surface for

nount i ng sai d sem conductor el enent; an insulating | ead support
di sposed on said nounting surface of said el ement nounting nmenber,
said insulating | ead support bei ng9dédgarated from said sem conduct or
el enent; 10 a plurality of Jleads fixed to said elenent nounting

menber by adhesion to said insulating |ead support; and aresin
package sealing said el ement nounting nenber, sai d sem conduct or

el enent, and parts of said | eads using a nol d, at | east one of said

| eads having at least one thin 15 portion within a region sealed in
resin. 2. - The resin sealing type sem conductor device of claim
1, wherein said thin portion is forned at any position between t he
interior of said nold and the area over which said lead is attached to

said insulating | ead support.
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.20 3. The resin sealing type sem conductor device of claim 2,
wherein said thin portionis formed at a position on an . edge of the
area over which said lead is attached to said i nsul ating | ead support.
4, The resin sealing type sem conductor device in any 25 one of claim1l
to 3, wherein at | east one of said | eads has a plurality of thin
portions and said thin portions conprik®/12 a first thin portion
formed at any position between the interior of said nold and the outer
side of the area over which said lead is attached to said insulating

| ead support; - 31- a
second thin portion forned at a position on an edge of the area over
which said lead is attached to said insulating | ead support; and
athird thin portion fornmed in the area over which said 5 lead is
attached to said insulating | ead support. 5. The resin sealing
t ype sem conductor device in any one of claiml to 4, wherein said
thin portion is forned of a deq:eFﬁgonliTlSPe surface of said | ead.
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6. The resin sealing type sem conductor device in any 10 one of claim1l.
to 4, wherein at | east one of said | eads has a plurality of thin
portions, at |east one of said thin portions bei ng forned of a
depression in one surface of each of said | eads, the renmainder of said
thin portions being formed of a depression in the other surface of
each of said leads. 15 7. TheldédRkn sealing type seniconductor
device in any one of claim1 to 6, wherein said el ement nounting
menber has a high heat-radiative property. 8. The resin
seal ing type sem conductor device in any one of claim1 to 7, further
conprising a common frane |lead 20 provided around said sem conduct or

el enent, said common frane | ead being | ocated at a position displaced
fromsaid nounting surface. 9. The resin sealing type

sem conductor device in any one F;IdEthi%%to 8, wherein said lead is
bent at a position 25 outside the area over ich said lead is attached

to said support, said | ead being bent in the direction toward said
insul ating | ead support. - 10. A nethod of meking a resin sealing
type sem conduc- tor devig@Cel enment, conprising thggpeps of:

)
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- 32- nmounting a sem conductor elenment on a nmounting surface of

an el ement nounting menber; di sposing an insulating | ead support
on sai d nounting surface, said insulating | ead support being separated
from 5 said sem conductor el enent; : fixing a plurality of |eads
to said el enent nounting menber by adhesion to said insulating | ead
support; electrically connecl2np2predeterm ned portions of said
sem conduct or device elenment by a w re-bondi ng neans; 10 setting an
i nt ermedi ate nmenber obtai ned by said steps on a first half nold;
pressing parts of said | eads of said internedi ate nenber t hat project
out of said insulating | ead support by a second hal f nold, said parts
of said | eads being pressed in the 15 direction towards said insulating
| ead support; and sealing said internmedi ate nenber into a resin
package within said first and second half nolds, at |east one of said
| eads having a thin portion fornmed at a position between the interior
of said first and second half nolds and the area over 20 which said |ead

is attached to said insulating | ead support.
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11. .Thg method of making--a resin sealing type sem conduct or
devi g& of claim 10, wherein said parts of said | eads projecting
out&1 de said insulating | ead support are positi oned above said first
half nmold and are bent by said 25 second half nold.
-33-
ABSTRACT

RESIN SEALING TYPE SEMICONDUCTOR DEVICE AND
METHOD OF MAKING THE SAME

A resin sealing type semiconductor device includes a

radiator, a semiconductor element, a frame lead arranged at a
distance around this semiconductor element and displaced from

5 the radiator, and a plurality of leads extending from this
frame lead and attached to a mounting surface with a insulat-

ing lead support therebetween. The leads are pressed downward

by an upper mold so that the radiator is pressed against a
lTower mold 1n such a manner .that resin cannot seep therebe-

10 tween. Thin portions are formed in the leads to ensure that

the leads do not peel away from the insulating lead support.

(Figure 1)




