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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to a semiconductor de-
vice characterized by lead construction and a method
of making the same.

2. Description of Related Art

[0002] Semiconductor devices such as Very Large
Scale Integrated Circuits (VLSIs) with a high degree of
integration require a large number of electrodes (pads)
for signal input and output on the chip and also a large
number of power supply electrodes. This therefore re-
quires a similarly large number of leads for connecting
the electrodes.
[0003] Furthermore, when power is supplied to a sem-
iconductor chip at a number of different points, if the
wires for these different connections are of different
lengths, they will have different resistances. As a result,
there will be different voltage drops across them, and it
will be difficult to ensure that the same voltage is applied
to different electrodes. Additionally, if all the wires con-
necting the power supply to different electrodes are the
same length, it is necessary to make them all equal to
the longest wire, and thus the overall wire length is in-
creased, resulting in an overall increase in the voltage
drop.
[0004] JP 4-174551 discloses a semiconductor de-
vice that is designed to solve the foregoing problem.
This semiconductor device provides a common inner
lead laminated on the semiconductor chip circuit forma-
tion surface with an insulating adhesive. A plurality of
inner signal leads is provided around the semiconductor
chip, electrically connected to the semiconductor chip.
Further, the semiconductor chip is sealed by molding
resin while supported by the common inner lead.
[0005] This semiconductor device has advantages in
that since no tab is provided to mount the semiconductor
chip thereupon, tab to bonding wire shorting can be pre-
vented, by using the common inner lead for power sup-
ply, the sharing of lead pins can be simply implemented.
In particular, the provision of the common inner lead not
only reduces the number of leads, but also reduces the
voltage drop by shortening the wires.
[0006] However, in such a semiconductor device, the
lamination of the common inner lead on the semicon-
ductor chip surface imposes restrictions on the arrange-
ment of the pads on the semiconductor chip surface. Al-
so there are other problems such as contamination of
the chip by the insulating adhesive that bonds the com-
mon inner lead to the semiconductor chip and bonding
deficiencies caused by softening of the adhesive.
[0007] Further, JP 6-66351 discloses a semiconduc-
tor device in which a common inner lead is provided

around a semiconductor chip. The common inner lead
is not provided on the surface of the semiconductor chip,
thus there are no restrictions on the arrangement of the
pads on the semiconductor chip surface. Bonding defi-
ciencies also are avoided.
[0008] However, since the tab on which the semicon-
ductor chip is mounted is provided integrally on one
lead, and the common inner lead is provided around this
tab, it is difficult to ensure adequate insulation between
the tab and the common inner lead. The common inner
lead is formed in such a manner that one portion is cut
off to avoid contacting the lead on which the tab is
formed, and thus, placing restrictions on the design. Fur-
thermore, such restrictions places further restrictions on
the position at which the bonding is performed.
[0009] In recent years, with the increase in power con-
sumption of the VLSI and similar devices, the demand
for a plastic package with low cost and good heat radi-
ation has increased. To meet this demand, in terms of
the materials used, it has been considered to increase
the thermal conductivity of the lead frame and sealing
resin, and in terms of the structure, it has been consid-
ered to improve the heat radiation characteristics by
changing the design of the lead frame or by adding a
heat sink or radiator. In particular, the improvement of
the heat radiation characteristics by adding a heat radi-
ator is the most orthodox measure for Large Scale Inte-
grated Circuits (LSIs) in which the power consumption
is no more than about 2 watts per chip.
[0010] In consideration of the heat radiation, the in-
ventors of the invention have previously invented the in-
vention disclosed in JP 6-53390. This invention provides
a heat radiator with high thermal conductivity having
such a structure that an element may be mounted ther-
eon in place of a die pad. In this case, the inner leads
are supported by an insulating material disposed on the
heat radiator.
[0011] As a result, by adopting this construction a
semiconductor device can be obtained with excellent
heat radiation properties.A resin sealing type semicon-
ductor device according to the pre-characterizing por-
tion of claim 1 is disclosed in the document KARMEZOS
M. ET AL: "EDQUAD - AN ENHANCED PERFORM-
ANCE PLASTIC PACKAGE", 1 May 1994, PROCEED-
INGS OF THE ELECTRONIC COMPONENTS AND
TECHNOLOGY CONFERENCE, WASHINGTON, MAY
1-4, 1994, NR. CONF.44, PAGE(S) 63-66, INSTITUTE
OF ELECTRICAL AND ELECTRONICS ENGINEERS
XP000479147. In this prior art the lead frame is consti-
tuted by four seperate sections located at positions of
said semiconductor element corresponding to the four
corners of that element. Some of the inner lead portions
are connected to respective sections of this lead frame
by which the flexibility of arranging and using the leads
is decreased.
[0012] JP-A-05 190721 discloses a resin sealing type
semiconductor device having an element mounting
member supporting a semiconductor element and a plu-
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rality of electrode members disposed below the element
mounting member and one below the other. A plurality
of wires including first wires electrically connecting a first
number of inner lead portions to a first number of elec-
trodes of said semiconductor element, second wires
electrically connecting a second number of inner lead
portions to said electrode members, and third wires
electrically connecting said electrode members to a sec-
ond number of electrodes of said semiconductor ele-
ment are provided. A resin member seals the element
mounting member, the semiconductor element, the plu-
rality of wires, the electrode members and said inner
lead portions while exposing outer lead portions. In this
prior art, the inner lead portions are not supported other
than by being embedded in the resin member. Some of
the wires connecting the electrode members to elec-
trodes of the semiconductor element or inner lead por-
tions have to be quite long because of the staggered
arrangement of the electrode members and the semi-
conductor device.
[0013] JP-A-06 151485 discloses a resin sealing type
semiconductor device having a wiring board formed on
a metallic substrate and a plurality of leads stuck to the
board by means of an insulating bonding agent. The
semiconductor device is mounted on the metallic sub-
strate in the center thereof, and a plurality of wires are
used for connecting the leads to the semiconductor de-
vice.
[0014] JP-A-06053346 discloses a resin sealing type
semiconductor device having a lead which connects a
semiconductor chip with an external circuit board. One
end of the lead is connected to the power source con-
necting pad of the semiconductor chip and the other end
is connected to the external circuit board. In addition to
the semiconductor chip and the lead the device com-
prises a substrate where a conductive pattern for con-
necting the semiconductor chip with the external circuit
board is formed separately from the lead. A resin mem-
ber seals the semiconductor chip and the substrate.

SUMMARY OF THE INVENTION

[0015] The object of the invention is to provide a resin
sealing type semiconductor device and a fabrication
method thereof, enabling highly flexible wire arrange-
ment design by making leads common so as to reduce
the number of leads and the voltage drop with shortened
wires.
[0016] Another object of the invention is to provide a
resin sealing type semiconductor device which has
good heat radiation efficiency and a fabrication method
thereof.
[0017] These objects are achieved with a device as
claimed in claim 1 and a method as claimed in claim 25.
Preferred embodiments of the invention are subject-
matter of the dependent claims.
[0018] The resin sealing type semiconductor device
of the invention comprises an element mounting mem-

ber having an element mounting surface for mounting a
semiconductor element, a semiconductor element hav-
ing electrodes bonded to the element mounting surface
of the element mounting member, a plurality of leads dis-
posed on and insulated from the element mounting
member in positions separated from the semiconductor
element, a frame lead disposed continuously around the
entire periphery of the semiconductor element in non-
contact therewith and being raised off the element
mounting surface, wires including at least wires electri-
cally connecting the leads and the electrodes of the
semiconductor element, wires electrically connecting
the leads and the frame lead, and wires electrically con-
necting the frame lead and the electrodes of the semi-
conductor element, and a resin sealing portion which
seals the element mounting member, the semiconduc-
tor element, parts of the leads and the frame lead.
[0019] With this semiconductor device, by providing
the frame lead between the semiconductor element and
the leads and using the frame lead for example as a
power supply terminal, it is possible to supply a stable
voltage to the electrodes of the semiconductor element
by a small number of leads, enabling increased operat-
ing speeds with reduced power supply noise.
[0020] Moreover, the leads corresponding to the
leads which are made common by the frame lead are
available for use for example as signal leads, and thus
design flexibility is improved.
[0021] With the semiconductor device, it is preferable
that free ends of inner leads constituting the parts of the
leads closest to the semiconductor element extend to
positions at which the ends of the inner leads overlap
the element mounting surface of the element mounting
member. With this construction, during wire bonding of
the inner leads the element mounting surface may serve
also as a support for the free ends of the inner leads.
[0022] With the semiconductor device, it is preferable
that the inner leads are supported by an insulating lead
support portion in such a way that the free ends of the
inner leads can contact the element mounting surface
of the element mounting member within the limits of re-
silient deformation of the free ends of the inner leads,
and wherein the element mounting member and the in-
ner leads are bonded with the lead support portion in-
terposed therebetween. With this construction, during
the wire bonding step the free ends of the inner leads
are deformed downward, and contact the element
mounting surface with the lead support portion as ful-
crum, enabling reliable and stable wire connections, and
the inner leads are to be supported reliably by the lead
support portion.
[0023] It is also preferable to improve the heat radia-
tion efficiency by forming the element mounting member
with a substance having high thermal conductivity.
[0024] It is further preferable that the element mount-
ing member comprises a substance which not only has
high thermal conductivity but also has high electrical
conductivity such as copper, aluminum, silver or gold,
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or a metal alloy containing one or more of these metals
as principal constituents, whereby the element mount-
ing member can be used as a grounding component.
[0025] With this construction, if the element mounting
member is at a negative potential, the lead frame is at
a positive potential and the lead frame is disposed
above the element mounting member, then when the
lead frame is resin sealed, it is added as though a ca-
pacitor were connected between the element mounting
member and the lead frame reducing the noise.
[0026] Further, with the semiconductor device, it is
preferable that at least one of a first conducting layer
permitting grounding of an electrode on the semicon-
ductor element and a second conducting layer permit-
ting grounding of the leads is formed on the element
mounting surface. With this construction, grounding of
the electrodes of the semiconductor element and
grounding of the leads can be carried out in any position.
As a result, the number of grounding leads can be re-
duced which again improves the wiring arrangement de-
sign flexibility. For example, these conducting layers for
grounding are formed by plating the element mounting
surface with silver, gold, palladium or aluminum. The
first and second conducting layers may be formed in a
mutually separated or continuous manner.
[0027] With the semiconductor device, it is preferable
that an insulating layer is formed on the surface of the
element mounting member excluding the area on which
the first and second conducting layers are formed. Such
an insulating layer comprises preferably a metal oxide
film obtained by oxidizing the metal constituting the el-
ement mounting member. By forming this insulating lay-
er, short-circuiting of the leads and frame lead with the
electrically conductive element mounting portion may
be prevented. Furthermore, when the insulating layer
comprises a metal oxide film, it is normally a dark color
such as black, which makes it easy to distinguish the
leads by means of an image recognition system when
wire bonding is carried out. In comparison with the met-
al, this metal oxide film has better bonding properties
with the resin used to form the resin sealing portion.
Thus, improving the mechanical strength of the package
is improved.
[0028] With the semiconductor device, the element
mounting member may be of the type which is sealed
within the resin sealing portion, or of the type which is
partially exposed. For greater heat radiation efficiency,
the exposed type is preferable.
[0029] For example, it is preferable that the element
mounting member has a large portion including the el-
ement mounting surface, and a small portion projecting
from this large portion forming an inverted T-shape
cross-section. Moreover, it is preferable that the end sur-
face of the small portion is exposed from the resin seal-
ing portion. With this construction, since it is possible to
increase the surface area of the element mounting
member, heat generated from the semiconductor ele-
ment can be dispersed efficiently through the element

mounting member, and can be radiated to the outside
from the surface exposed by the resin sealing portion,
thus providing good heat radiation efficiency. Since it is
possible to increase the distance between the element
mounting surface on which the semiconductor element
is mounted and the surface exposed from the resin seal-
ing portion, ingress of gas, moisture or other substances
which would have an adverse effect on the semiconduc-
tor element or wiring can be restricted. To improve the
junction between the element mounting member and
the resin sealing portion, it is preferable that the small
portion of the element mounting member has an under-
cut form in the thickness direction, or the large portion
has resin penetration holes passing therethrough in the
thickness direction.
[0030] With the semiconductor device, it is preferable
that the frame lead has identifying projections which pro-
vide a marking function for wire bonding image recog-
nition. With the provision of these identifying projections,
bonding positions can be identified accurately and eas-
ily by means of image recognition during wire bonding.
[0031] It is preferable that the frame lead is supported
positively by a plurality of support leads.
[0032] The method of fabricating a resin sealing type
semiconductor device of the invention preferably com-
prises the steps of:

(a) bonding a semiconductor element to a fixed po-
sition on an element mounting surface of an ele-
ment mounting member using electrically conduc-
tive adhesive;
(b) disposing an insulating lead support portion on
the element mounting surface of the element
mounting member, disposing a lead frame compris-
ing integrally inner leads, outer leads and a frame
lead on the lead support portion, and bonding with
adhesive the element mounting member and the
lead frame with the lead support portion interposed
therebetween;
(c) forming wires including at least wires electrically
connecting the inner leads and electrodes of the
semiconductor element, wires electrically connect-
ing the inner leads and the frame lead, and wires
electrically connecting the frame lead and the elec-
trodes of the semiconductor element, using a wire
bonding means; and
(d) disposing the components formed in the steps
(a) to (c) in a metal mold, and forming a resin sealing
portion by a molding process.

[0033] In step (c) above, it is preferable that wires
electrically connecting the inner leads and the elec-
trodes of the semiconductor element are formed by de-
pressing the inner leads with lead pressers so that the
ends thereof are in contact with the element mounting
surface of the element mounting member.
[0034] By means of these fabrication methods, the
semiconductor device of the invention can be manufac-

5 6



EP 0 693 779 B1

5

5

10

15

20

25

30

35

40

45

50

55

tured efficiently.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The invention will be described in detail with
reference to the following drawings, wherein:

Fig. 1 is a plan view showing schematically essen-
tial portions of a first embodiment of the invention;
Fig. 2 is a schematical sectional view taken along
the line II-II in Fig. 1;
Fig. 3 is an enlarged sectional view showing the es-
sential portions of Fig. 1;
Fig. 4 is a diagram showing a wire bonding process
of inner leads;
Fig. 5 is a diagram showing the state after comple-
tion of the wire bonding shown in Fig. 4;
Fig. 6 is a plan view showing schematically a lead
frame used in the fabrication of the semiconductor
device of the first embodiment;
Fig. 7 is a diagram illustrating the molding in the fab-
rication process of the semiconductor device of the
first embodiment;
Fig. 8 is a plan view showing schematically essen-
tial portions of a semiconductor device relating to a
second embodiment of the invention;
Fig. 9 is a schematical sectional view taken along
the line IX-IX in Fig. 8;
Figs. 10A and 10B show a modified grounding
plane, Fig. 10A showing a longitudinal section and
Fig. 10B a plan view thereof;
Fig. 11 is a plan view showing schematically essen-
tial portions of a semiconductor device relating to a
third embodiment of the invention;
Fig. 12 is a plan view showing schematically essen-
tial portions of a semiconductor device relating to a
fourth embodiment of the invention;
Fig. 13 is a sectional view showing schematically
essential portions of a semiconductor device relat-
ing to a fifth embodiment of the invention;
Figs. 14A and 14B show a sixth embodiment of the
present invention, Fig. 14A showing a longitudinal
section thereof and Fig. 14B an enlarged element
mounting portion;
Figs. 15A to 15D are diagrams showing fabrication
processes of the element mounting portion shown
in Fig. 14;
Fig. 16 is a longitudinal sectional view showing
schematically a seventh embodiment of the inven-
tion.
Fig. 17 is a longitudinal sectional view showing
schematically an eighth embodiment of the inven-
tion;
Fig. 18 is a diagram illustrating the sequence of wire
bonding of electrode pads of a semiconductor ele-
ment;
Figs. 19A to 19D are diagrams illustrating a pre-
ferred embodiment relating to resin sealing; and

Fig. 20 is a cross-sectional diagram of the element
mounting portion with a convex exposed surface.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

First Embodiment

[0036] Fig. 1 is a plan view showing schematically a
semiconductor device of a first embodiment of the in-
vention, without a resin sealing portion. Fig. 2 is a sche-
matical sectional view taken along line II-II of Fig. 1.
[0037] A semiconductor device 100 of this embodi-
ment comprises an element mounting portion 10, a sem-
iconductor element 20 bonded to a element mounting
surface 12 of the element mounting portion 10, support
leads 38 and a plurality of leads 30 wherein each of the
leads having an inner lead 32 and an outer lead 34. The
support leads 38 and inner leads 32 are fixed to the el-
ement mounting portion 10 by a lead support portion 50,
and a frame lead 36 continuously disposed on the entire
periphery of the semiconductor element 20.
[0038] As shown in Fig. 2, the element mounting por-
tion 10 comprises a large portion 10a and a small portion
10b protruding therefrom, and thus substantially forms
an inverted T-shape in cross-section. The lower surface
of the large portion 10a forms the element mounting sur-
face 12, and the upper surface of the small portion 10b
forms an exposed surface 14.
[0039] As shown in Fig. 1, on the element mounting
surface 12 are formed a first conducting layer 18a in-
cluding a region on which the semiconductor element
20 is disposed and the surface area of the first conduct-
ing layer 18a being larger than that of such a region, and
a plurality of second conducting layers 18b in a spot-
shape separated from the first conducting layer 18a. In
addition to the conducting layers 18a and 18b, an insu-
lating layer 16 is formed on the surface of the element
mounting portion 10.
[0040] The element mounting portion 10 may be
formed from epoxy substrate or a ceramic, but prefera-
bly comprises an electrically conducting material with
good thermal conductivity such as copper, aluminum,
silver or gold, or of an alloy having these metals as prin-
cipal components. In particular, when economic consid-
erations are taken into account, copper is a preferred
metal.
[0041] There is no particular restriction on the material
used to form the conducting layers 18a and 18b, but sil-
ver, gold, palladium and aluminum may be cited as ex-
amples. When conductivity and the bonding effect with
the semiconductor element 20 are considered, silver is
particularly preferable. The conducting layers 18a and
18b may be formed by methods such as plating or bond-
ing, and are used as grounding surfaces as described
in detail below.
[0042] Further, there is no particular restriction on the
material for the insulating layer 16, as long as it has good
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insulating characteristics, but it is preferably a metal ox-
ide film obtained for example by oxidizing the metal
forming the element mounting portion 10. For example,
when the element mounting portion 10 comprises cop-
per, the insulating layer may be obtained by applying a
strong alkaline reagent to oxidize the surface. By pro-
viding the insulating layer 16, it is possible to prevent
short-circuiting of the inner leads 32, frame lead 36 and
support leads 38 with the element mounting portion 10.
Furthermore, when the insulating layer 16 comprises for
example copper oxide, it normally has a dark color such
as black or brown and makes it easy to distinguish the
inner leads 32 by means of an image recognition system
during the wire bonding. Moreover, the insulating layer
16 has good bonding properties with a resin used to form
a resin sealing portion 60, and thus improving the me-
chanical strength of the package.
[0043] The semiconductor element 20 is bonded to
the first conducting layer 18a formed on the element
mounting surface 12 of the element mounting portion
10, using for example silver paste. Then a plurality of
electrode pads 22 are formed in a fixed arrangement on
the surface of the semiconductor element 20.
[0044] The lead support portion 50 is fixed by bonding
continuously around the periphery of the element
mounting surface 12. This lead support portion 50 may
be a strip-shaped material, and is formed of an insulat-
ing resin such as thermosetting resin including polyim-
ide resin or epoxy resin.
[0045] Inner leads 32 are, as shown enlarged in Fig.
3, bonded to the lead support portion 50 at positions
separated by a distance L from the ends thereof. As a
result, the inner leads 32 having free ends 32a are fixed
to the element mounting portion 10 having the lead sup-
port portion 50 interposed therebetween.
[0046] In other words, the lead support portion 50 is
provided with limited width around the periphery of the
element mounting portion 10 in order to support the in-
ner leads 32 by a portion only. The lead support portion
50 comprises a resin which is essentially water-absorb-
ent, but because of being formed as described above,
the amount of water absorbed can be reduced as much
as possible.
[0047] More specifically, the lead support portion 50
is provided to avoid the area of the wire bonding for the
inner leads 32.
[0048] The inner leads 32 and the electrode pads 22
of the semiconductor element 20 are electrically con-
nected by signal wires 42, grounding wires 44a, 44b and
power supply wires 46 of for example gold or silver.
[0049] The wire bonding of the inner leads 32 and
electrode pads 22 is illustrated in Figs. 4 and 5. It should
be noted that if the wire bonding is carried out sequen-
tially with the shortest wires first, the jig which clamps
the wire is prevented from snagging on a wire which has
already been bonded, and breaking it.
[0050] First, as shown in Fig. 4, when lead pressers
1A and 1B press down the free ends 32a of the inner

leads 32, the free ends 32a are deformed downward,
with the lead support portion 50 as fulcrum, and contact
the element mounting surface 12. In this state, the wire
bonding is carried out, providing a positive and reliable
connection of the wires 42, 44 and 46.
[0051] Thus, the lead support portion 50, being
formed of resin, is easily softened by heat when carrying
out the wire bonding, but since as described above the
lead support portion 50 is provided to avoid the area of
the wire bonding, it is not easily affected by heat. It is
possible to avoid the problem of the lead support portion
50 acting as a cushion and making the wire bonding op-
eration difficult.
[0052] After the wire bonding is completed, by remov-
ing the lead pressers 1A and 1B, as shown in Fig. 5, the
inner leads 32 are returned by their own resilience to
being supported in the horizontal position. Moreover, the
inner leads 32 and the element mounting portion 10 are
electrically insulated by the insulating lead support por-
tion 50.
[0053] When such a bonding process and the me-
chanical stability of the inner leads 32 are considered,
there are requirements such as for the free ends 32a of
the inner leads 32 to have sufficient length to be brought
in contact with the element mounting surface 12 within
the limits of their resilient deformation, and also to have
adequate mechanical strength to return completely to
the original horizontal position after the bonding is com-
pleted. The length and mechanical strength of the free
ends 32a of the inner leads 32 should be appropriate to
meet these requirements. These requirements may
take different forms depending on the device size, de-
sign features of the semiconductor element 20, the lead
strength and other factors. There are also requirements
for the insulating lead support portion 50 to have ade-
quate thickness to be able to insulate electrically the dis-
tance between the free ends 32a and the element
mounting portion 10, to support the inner leads 32 sta-
bly, and to have limited deformation or deterioration dur-
ing the heat processing.
[0054] In consideration of the above points, the fol-
lowing design rule may be given as a numerical example
for the parameters shown in Fig. 3: a width W of the lead
support portion 50, a thickness T of the lead support por-
tion 50, a length L of the free ends 32a of the inner leads
32, and the thickness t of the inner leads 32.

W: about 0.5 mm - 2 mm
T: about 0.025 mm - 0.125 mm
t: about 0.10 mm - 0.30 mm
L: at least about 2.0 mm

[0055] Next, the connection of the grounding wires is
described with reference to Figs. 1 and 3.
[0056] The conducting layers 18a and 18b on the el-
ement mounting portion 10 act as grounding surfaces.
Specifically, the exposed surface of the first conducting
layer 18a and a plurality of electrode pads 22 for ground-
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ing are connected by grounding wires 44a, whereby the
exposed surface of the first conducting layer 18a can be
made to be common for grounding purposes. Further-
more, by connecting the second conducting layer 18b
and the inner leads 32 with grounding wires 44b, the
second conducting layer 18b can be used as a ground-
ing surface for the inner leads 32. In this way, the con-
ducting layers 18a and 18b function respectively as
grounding surfaces either common or separate for the
electrode pads 22 and inner leads 32. As a result, the
number of inner leads 32 made common for grounding
are reduced thus increasing the number of inner leads
32 that are available for use for example as signal leads,
and the wiring design flexibility is thus increased.
[0057] The grounding by the conducting layers 18a
and 18b may take a variety of forms, and the following
may be listed as examples.

a) When there is no ground on the semiconductor
element 20 side, and one or more of the inner leads
32 is grounded, the back surface potential of the
semiconductor element 20 can be taken as ground
potential.
b) When a plurality of the electrode pads 22 of the
semiconductor element 20 are grounded, and at
least one of the inner leads 32 is grounded, then at
least one of the inner leads 32 provides grounding
for a large number of grounding points of the sem-
iconductor element 20, and thus a stable ground po-
tential may be obtained.
c) When one of the electrode pads 22 of the semi-
conductor element 20 and one of the inner leads 32
are grounded, then the back surface of the semi-
conductor element 20, the grounding electrode pad
22 of the semiconductor element 20, and the lead
ground are made common, and can be set to the
same potential. As a result, the semiconductor ele-
ment potential can be stabilized, and the operation
stabilized.

[0058] As for the wire bonding described above, the
grounding wires should be connected sequentially with
the shortest wires first.
[0059] The frame lead 36 is disposed between the
semiconductor element 20 and inner leads 32 so as not
to be in contact with either, and preferably located in a
position offset from the conducting layers 18a and 18b
in order to avoid shorting. This frame lead 36 is support-
ed stably by four support leads 38. A portion of each of
the support leads 38 is fixed by the lead support portion
50.
[0060] The frame lead 36 has a plurality of identifying
projections 36a formed thereon at predetermined posi-
tions. The identifying projections 36a facilitate identifi-
cation of the bonding positions in the wire bonding proc-
ess. In other words, the wire bonding is carried out by
first storing reference coordinates for the electrode pads
22 on the semiconductor element 20 and reference co-

ordinates for the bonding positions on the frame lead
36, and then using an image recognition system to de-
tect the offsets of the actual coordinates of the electrode
pads 22 to be bonded and the frame lead 36, computing
corrected coordinates based on these, and then carry-
ing out the operation automatically and continuously. In
this, the identifying projections 36a function as markings
for the detection of the bonding positions by the image
recognition system.
[0061] This frame lead 36 is used as a lead for a power
supply voltage (Vcc) or a lead for a reference voltage
(Vss). When the frame lead 36 is used for example as
a Vcc lead, a plurality of power supply electrode pads
22 and a small number of inner leads 32 are connected
to the frame lead 36 by respective power supply wires
46, and thereby the number of inner leads 32 used for
power supply can be substantially reduced. As a result,
it is possible to increase relatively the number of inner
leads 32 which can be used as signal leads, and flexi-
bility for the wire connections between electrode pads
22 of the semiconductor element 20 and inner leads 32
is increased, which is beneficial from the design point of
view.
[0062] Moreover, the provision of the frame lead 36
enables a fixed power supply voltage or reference volt-
age to be supplied to any point on the surface of the
semiconductor element 20, and thus operating speeds
can be increased while reducing the power supply
noise.
[0063] Since the frame lead 36 is positioned outside
the semiconductor element 20, the spatial restrictions
are few, and the frame lead 36 can be provided with ad-
equate width. As a result, if the frame lead 36 is used
as a power supply lead, its electrical resistance can be
made low, and a stable voltage can be supplied to any
point.
[0064] Moreover, when the frame lead 36 is used as
a power supply lead, since the conducting layers 18a
and 18b face the frame lead 36, the whole functions as
a capacitor, not only reducing power supply noise, but
also supporting high speed operation.
[0065] Next, the fabrication method of the semicon-
ductor device 100 in this embodiment is described.
[0066] Firstly, referring to Fig. 6, a lead frame 1000 is
described. The lead frame 1000 has inner leads 32 and
outer leads 34, the frame lead 36, and support leads 38,
integrally supported and formed in a predetermined ar-
rangement on a substrate frame 70. The outer leads 34
are coupled together by a dam bar 72 providing rein-
forcement for the lead frame 1000. The inner leads 32
extend from the outer leads 34 so as to leave vacant a
central region, that is a device hole. The frame lead 36
is disposed within this region, the four corners of the
frame lead 36 are supported by support leads 38, and
each of the support leads 38 is connected to the dam
bar 72.
[0067] It should be noted that in this embodiment, the
frame lead 36 is supported by four support leads 38.
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Nevertheless, it is sufficient that the support leads 38
support the frame lead 36 stably, and other arrange-
ments and numbers of support leads are possible, such
as only two support leads 38 disposed facing each other.
[0068] Meanwhile, on the element mounting portion
10, as shown in Figs. 1 and 2, conducting layers 18a
and 18b are formed by for example silver plating in cer-
tain regions of the main element mounting portion com-
prising the large portion 10a and small portion 10b. Then
with masking applied to the conducting layers 18a and
18b, the main element mounting portion is immersed in
for example "Ebonol" (trademark) made by Meltex Co.
for several seconds, to oxidize the surface and form the
insulating layer 16. The insulating layer formed in this
way has a film thickness of for example about 2µm to
3µm and a electrical resistivity of at least about 1013

Ωcm, and thus its insulating properties have been con-
firmed to be good.
[0069] It is equally possible to reverse the above pro-
cedure, and form the conducting layers 18a and 18b af-
ter the formation of the insulating layer 16.
[0070] The semiconductor element 20 is bonded to a
fixed position on the element mounting surface 12 of the
element mounting portion 10 obtained from the above
process, using a conducting adhesive such as silver
paste. Thereafter, the element mounting portion 10, the
lead support portion 50 and the lead frame 1000 are
aligned and placed over each other, and the three are
fixed together by thermocompression bonding using an
adhesive such as epoxy resin. Next, using the conven-
tional method, a wire bonding machine is used to attach
the signal wires 42, grounding wires 44a and 44b, and
power supply wires 46, in a fixed arrangement.
[0071] In this wire bonding process, by carrying out
the wire bonding in for example the sequence of ground-
ing wire bonding, power supply wire bonding, and then
signal wire bonding, so that positions with a shorter
bonding distance are treated first, it is possible to avoid
for example contact with neighboring wires, enabling re-
liable wire bonding.
[0072] Next, the resin sealing portion 60 is molded
with for example an epoxy resin using the normal mold-
ing process. At this point, molding is carried out so that
the exposed surface 14 of the element mounting portion
10 is exposed from the resin sealing portion 60.
[0073] Fig. 7 is a schematic diagram illustrating an ex-
ample of the relationship governing a mold 80 and the
element mounting portion 10 and lead support portion
50 in the molding process. As shown in Fig. 7, the sum
h1 + h2 of the height h1 of the element mounting portion
10 and the height (thickness) h2 of the lead support por-
tion 50 is preferably substantially the same as the depth
H of a cavity 84 of a lower mold 82. Specifically, if the
thickness h2 of the lead support portion 50 is for exam-
ple between about 0.05 mm and 0.5 mm, then the dif-
ference H - hi between the depth H of the cavity 84 and
the height h1 of the element mounting portion 10 is pref-
erably between about 0 and 0.5 mm. By setting the

height h1, the thickness h2 and the depth H in this way,
the resin may be molded with the semiconductor ele-
ment 20 and lead frame 1000 positioned accurately.
Moreover, the process will ensure that the exposed sur-
face 14 of the element mounting portion 10 is reliably
exposed from the resin sealing portion 60.
[0074] Next, the substrate frame 70 and dam bar 72
are cut, and outer leads 34 are formed as required.
[0075] The principal functions and effects of the sem-
iconductor device 100 of this embodiment may be
summed up as follows.

1) In this semiconductor device 100, heat generated
by the semiconductor element 20 is dispersed effi-
ciently through the element mounting portion 10
which has high thermal conductivity, and escapes
to the outside from the exposed surface 14 exposed
from the resin sealing portion 60. Since the element
mounting portion 10 has an inverted T-shape in
cross-section, its surface area can be increased
and the heat radiation effect improved.

Moreover, as shown in Fig. 20, by providing a
convex structure for the reverse side from the ele-
ment mounting surface 12 on which the semicon-
ductor element 20 is mounted, the distance from the
exposed surface 14 to the element mounting sur-
face 12 can be increased, and deterioration of the
device characteristics by gas or water penetration
or other matter can be kept to a minimum.

Again, since the element mounting portion 10
has an insulating layer 16 formed on the surface
thereof, short-circuiting between the inner leads 32
and frame lead 36 and the element mounting por-
tion 10 can be prevented. The insulating layer 16
has a dark color facilitating lead recognition in the
wire bonding process, and improves the contact
with the resin sealing portion 60.
2) The frame lead 36 is provided between the sem-
iconductor element 20 and the inner leads 32, and
using this frame lead 36 for example as a power
supply lead (Vcc or Vss lead), a small number of
inner leads 32 can be used to supply a predeter-
mined voltage in a stable manner to power supply
electrode pads 22 provided at any locations on the
semiconductor element 20, reducing power supply
noise, and allowing operation speeds to be in-
creased.

The frame lead 36 allows power supply leads
to be made common and reducing the number of
leads required as power supply leads thus making
more leads available to be used for example as sig-
nal leads, and thus wiring arrangement design flex-
ibility is improved.

Again, since the frame lead 36 has identifying
projections 36a formed therein, confirmation of
bonding positions using an image recognition sys-
tem during the wire bonding process is both reliable
and easy.
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3) By providing conducting layers 18a and 18b
which are electrically connected to the conductive
main element mounting portion on the element
mounting surface 12 of the element mounting por-
tion 10, and respectively connecting grounding
electrode pads 22 on the semiconductor element
20 or inner leads 32 and conducting layers 18a and
18b with grounding wires 44a and 44b, any region
can be desirably grounded. As a result, since it is
possible to reduce the number of grounding leads,
more leads available to be used for example as sig-
nal leads, and thus again lead arrangement design
flexibility is improved.

Second Embodiment

[0076] A semiconductor device 200 of this embodi-
ment is now described with reference to Figs. 8 and 9.
It should be noted that elements in these figures which
have substantially the same function as corresponding
elements of the semiconductor device 100 of the first
embodiment are given the same reference numerals,
and detailed description of them is omitted here.
[0077] The first point at which the semiconductor de-
vice 200 of this embodiment differs from the semicon-
ductor device 100 of the first embodiment is that the top
surface of the element mounting portion 10 is oblong,
with longer and shorter sides, and the lead support por-
tion comprises a pair of lead support portions 52 and 54
disposed along the shorter sides, that is to say facing
each other along the longitudinal direction.
[0078] The lead support portions 52 and 54 are par-
tially provided, because in order to secure a region to
provide the semiconductor element 20 and frame lead
36, it is inevitable that the length of the inner leads 32
extending in the shorter direction is less than the length
of the inner leads 32 extending in the longer direction.
In other words, if a lead support portion were provided
for inner leads 32 extending in the shorter direction, it
would not be possible to provide an adequate length L
(see Fig. 3) for the free ends 32a of the inner leads 32,
and there is therefore a danger that the wire bonding
process will not be able to be carried out reliably. How-
ever, as will be clear from Fig. 9, since the length of the
inner leads 32 extending in the shorter direction is less
than the length of the inner leads 32 extending in the
longer direction, even if no structure is provided corre-
sponding to the lead support portion due to the mechan-
ical strength of the lead frame and leads themselves,
adequate stability can be ensured during the wire bond-
ing process.
[0079] The second point at which the semiconductor
device 200 of this embodiment differs from the first em-
bodiment is that the second conducting layer 18b form-
ing the grounding surface for the inner leads 32 is not
in a spot-shape, but has a continuously extending strip
shape along the side of the frame lead 36. With the sec-
ond conducting layer 18b of this long and narrow shape,

the space for forming the grounding wires 44b is en-
larged, and the wiring arrangement design is made eas-
ier.
[0080] The third point at which the semiconductor de-
vice 200 of this embodiment differs from the first embod-
iment is that resin penetration holes 62 are formed in
the large portion 10a extending in the thickness direc-
tion. The formation of these resin penetration holes 62
allows the resin forming the resin sealing portion 60 to
flow into the resin penetration holes 62, and thereby the
bonding strength of the element mounting portion 10
and the resin sealing portion 60 is increased, and the
mechanical strength of the package is further improved.
[0081] This embodiment also provides basically the
same functions as the first embodiment. Specifically,
firstly by the provision of the element mounting portion
10, good heat radiation characteristics are obtained,
and by the provision of the insulating layer 16 on the
surface of the element mounting portion 10, short-
circuiting between the inner leads 32 and frame lead 36
and the element mounting portion 10 can be prevented,
and possibly other benefits are obtained. Secondly, by
the provision of the frame lead 36, for example power
supply leads can be made common, and a predeter-
mined voltage can be supplied in a stable manner to
power supply electrode pads 22 on the semiconductor
element 20, and possibly other benefits are obtained.
Thirdly, by the provision of conducting layers 18a and
18b on the element mounting portion 10, a common
grounding surface can be provided, and a small number
of leads can be used for a large number of grounding
points, and possibly other benefits are obtained.

Variant form of grounding surface

[0082] The pattern of the conducting layer on the el-
ement mounting portion 10 forming the grounding sur-
face is not restricted to that in the embodiment above,
and many variants are also possible. For example, as
shown in Figs. 10A and 10B, the grounding surface may
be formed as a conducting layer 18c forming a continu-
ous grounding surface for both the semiconductor ele-
ment 20 and the inner leads 32. In this variant embodi-
ment, since the frame lead 36 is formed over the con-
ducting layer 18c, to prevent short-circuiting between
the two it will be desirable to consider for example rigid
fixing of the frame lead 36 support.

Third Embodiment

[0083] Fig. 11 is a plan view showing schematically
essential portions of a semiconductor device 300 relat-
ing to a third embodiment of the invention. The semi-
conductor device 300 differs from the first embodiment
of the semiconductor device 100 shown in Fig. 1 in the
form of the frame lead. Since the structure is the same
as that of the semiconductor device 100 shown in Fig.
1 except for the frame lead, the description uses the

15 16



EP 0 693 779 B1

10

5

10

15

20

25

30

35

40

45

50

55

same reference numerals.
[0084] Fig. 11 shows a frame lead 336 without the
identifying projections 36a of the frame lead 36 in Fig.
1. As described above, the identifying projections 36a
facilitate the identification of bonding positions, but their
omission in no way impinges adversely on the function-
ing of the frame lead itself.
[0085] Since, however, the identification of the bond-
ing positions is made more difficult, it is preferable to
employ some other means to compensate for this. For
example, one possibility for providing an easily recog-
nizable bonding position is first to connect the electrode
pads 22 of the element mounting portion 10 to the inner
leads 32, and to use the positions of these wires as a
reference for identifying the bonding positions on the
frame lead 336.

Fourth Embodiment

[0086] Fig. 12 is a plan view showing schematically
essential portions of a semiconductor device 400 relat-
ing to a fourth embodiment of the invention. The semi-
conductor device 400 differs from the semiconductor
device 300 of the third embodiment shown in Fig. 11 in
the form of the second conducting layer. Since the struc-
ture is the same except for the second conducting layer
as that of the semiconductor device 300 shown in Fig.
11, the description uses the same reference numerals.
[0087] In contrast with the plurality of the second con-
ducting layer 18b in a spot-shape as shown in Fig. 11,
the second conducting layer 418b in Fig. 12 is formed
as a square ring in the region between the inner leads
32 and the frame lead 36.
[0088] In this way, a conducting layer can be formed
to surround the frame lead 336 in a way more simple
than by forming a plurality of the second conducting lay-
ers at separate locations.

Fifth Embodiment

[0089] Fig. 13 is a sectional view showing schemati-
cally essential portions of a semiconductor device 500
relating to a fifth embodiment of the invention. The sem-
iconductor device 500 differs from the semiconductor
device 100 shown in Fig. 2 in the form of the first con-
ducting layer. Since the structure is the same as that of
the semiconductor device 100 shown in Fig. 2 except
for the first conducting layer, the description uses the
same reference numerals.
[0090] Fig. 2 illustrates that the first conducting layer
18a has a greater surface area than the area occupied
by the semiconductor element 20. In contrast, in Fig. 13
a first conducting layer 518a has a smaller surface area
than the area occupied by the semiconductor element
20.
[0091] The reason for this is the following. As de-
scribed above, the first conducting layer 18a is formed
by for example silver plating, but this silver plating has

poor bonding properties with the resin constituting the
resin sealing portion 60. On the other hand, the insulat-
ing layer 16 is formed by oxidation, and has good bond-
ing properties with the resin.
[0092] Therefore, as shown in Fig. 2, if the first con-
ducting layer 18a is formed to project outside the sem-
iconductor element 20, the bonding contact of the resin
sealing portion 60 with this portion is poor. Moreover,
the resin sealing portion 60 may peel away from the first
conducting layer 18a, so that the reverse surface of the
semiconductor element 20 comes away from the first
conducting layer 18a, and the conductivity between
these two will no longer be assured. This means that if
the reverse surface of the semiconductor element 20 is
used for example for a ground connection through the
first conducting layer 18a, the electrical connection can-
not be guaranteed.
[0093] In this case, as shown in Fig. 13, the first con-
ducting layer 518a has a smaller surface area than the
area occupied by the semiconductor element 20, and
the first conducting layer 518a is arranged not to project
outside the semiconductor element 20. By this arrange-
ment, since the resin sealing portion 60 does not come
into contact with the first conducting layer 518a, the res-
in seal can be complete, and the conductivity between
the reverse surface of the semiconductor element 20
and the first conducting layer 518a is assured.
[0094] If the first conducting layer 518a is formed in
this way, it is not possible to connect grounding wires
44a, and it is preferable to form a conducting layer 518b
(see Fig. 13) separate from the first conducting layer
518a. This conducting layer 518b is formed in a region
disjoint from the reverse surface of the semiconductor
element 20, so that it does not have any negative effect
on the bonding properties of the semiconductor element
20 with the resin sealing portion 60.

Sixth Embodiment

[0095] Figs. 14A and 14B are sectional views showing
schematically essential portions of a semiconductor de-
vice 600 relating to a sixth embodiment of the invention.
Elements in this semiconductor device 600 which have
substantially the same function as corresponding ele-
ments of the semiconductor device 100 of the first em-
bodiment are given the same reference numerals, and
detailed description of them is omitted here.
[0096] In this embodiment, the characteristic distin-
guished from the semiconductor device 100 is the shape
of the element mounting portion 10. Specifically, the
small portion 10b has an undercut form, with the width
X of the exposed surface 14 greater than the width Y
below and parallel to the exposed surface 14. By means
of this undercut form, the small portion 10b retains the
resin sealing portion 60, and further increases the me-
chanical strength of the package.
[0097] Furthermore, because of the undercut form,
the distance from the exposed surface 14 to the large
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portion 10a is increased, and at least some protection
against water ingress is obtained.
[0098] It should be noted that in this embodiment no
conductive layer or insulating layer is formed on the sur-
face of the element mounting portion 10.
[0099] Next, an example of fabrication method of the
element mounting portion 10 of this embodiment is de-
scribed with reference to Figs. 15A to 15D.
[0100] Firstly, as shown in Fig. 15A, a first resist film
82 is disposed to one surface of a metal sheet 80 of for
example copper having the same thickness as the ele-
ment mounting portion 10 to be formed. The first resist
film 82 is disposed at predetermined intervals in portions
corresponding to the exposed surface 14 of the element
mounting portion 10. A second resist film 84 is formed
on the underside of the metal sheet 80.
[0101] As shown in Fig. 15B, using the resist films 82
and 84 used as a mask, the metal sheet 80 is immersion
etched by an etching solution with for example ferric
chloride as its principal constituent. The metal sheet 80
is etched to a depth corresponding to the thickness of
the small portion 10b of the element mounting portion
10.
[0102] Next, as shown in Fig. 15C, the resist films 82
and 84 are removed, and then as shown in Fig. 15D, the
metal sheet 80 is mechanically separated at positions
delimiting the large portions 10a of the element mount-
ing portions 10, using for ' example a press operation or
machining operation, thus forming the element mount-
ing portions 10.
[0103] In the above described process, since an iso-
tropic etching process such as immersion etching is per-
formed, the side surfaces which are subjected to the
etching constitute an undercut.
[0104] Moreover, by performing immersion etching,
an oxide layer forms on the etched surface, and this not
only acts as an insulating layer, but also provides a sur-
face having good bonding properties with the resin form-
ing the resin sealing portion 60.

Seventh Embodiment

[0105] A semiconductor device 700 relating to a sev-
enth embodiment of the invention is described, with ref-
erence to Fig. 16. In Fig. 16, elements which have sub-
stantially the same function as corresponding elements
of the sixth embodiment are given the same reference
numerals, and detailed description of them is omitted
here.
[0106] In this embodiment, the characteristic feature
is that on the element mounting portion 10 is formed a
conducting layer 64 of for example solder. This conduct-
ing layer 64 is for example formed while a solder plating
layer 34a is formed on the surface of the outer leads 34
and in the same formation step as the solder plating lay-
er 34a. By forming the conducting layer 64 in this way,
the corrosion resistance effect with respect to the ex-
posed surface 14 of the element mounting portion 10

can be improved. Further, the provision of the conduct-
ing layer 64 simplifies both the wiring connection when
applying a fixed voltage including ground potential to the
element mounting portion 10, and also the fitting of a
cooling fin not shown in the drawings.
[0107] To describe the fitting of a cooling fin in more
detail, if a cooling fin is attached by adhesive, this is like-
ly to be detached by the heat effects. If a cooling fin is
attached by a clip mechanism, the contact area between
the element mounting portion 10 and the cooling fin is
small. As a result, forming the conducting layer 64 of
solder and attaching the cooling fin is an effective meth-
od.
[0108] More specifically, solder is first also applied to
the cooling fin, then the conducting layer 64 is heated
to about 180 °C and the cooling fin is heated to about
300 °C. When the two are brought into contact, the sol-
der melts at about 180 °C and the conducting layer 64
and the cooling fin are attached completely. Since only
the cooling fin is heated to a high temperature and the
semiconductor device 700 is kept at a relatively low tem-
perature, the semiconductor element 20 can be protect-
ed from heat.

Eighth Embodiment

[0109] A semiconductor device 800 relating to an
eighth embodiment of the invention is now described,
with reference to Fig. 17.
[0110] In Fig. 17, elements which are substantially the
same as corresponding elements of the first embodi-
ment are given the same reference numerals, and de-
tailed description of them is omitted here. Additionally,
description of grounding wires is omitted in Fig. 17.
[0111] In this embodiment, the characteristic feature
is that the element mounting portion 10 is not exposed
from the resin sealing portion 60, but is rather sealed
within the resin sealing portion 60. In the type of semi-
conductor device 800 in which the element mounting
portion 10 is sealed in this way, the heat radiation effi-
ciency is inferior to that of the exposed type. Neverthe-
less, the semiconductor element and surrounding wiring
is substantially totally sealed within the resin sealing
portion 60, so that ingress of matter which might affect
the semiconductor element or wiring can be more effec-
tively prevented.
[0112] Further, in this embodiment, the inner leads 32
are provided with support arms 30a formed integrally
therewith, so that support of the inner leads 32 is as-
sured, and deformation thereof is prevented. Since the
support arms 30a are electrically conductive, it is nec-
essary for at least an insulating layer 16 to be formed in
the region of the element mounting portion 10 contacted
by the ends of the support arms 30a.
[0113] In a semiconductor device 800 of this type
which seals the element mounting portion 10, it is pref-
erable that the support arms 30a are provided, but if for
example the lead frame strength is increased, it may be
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possible to dispense with the support arms 30a.
[0114] Next, Fig. 18 illustrates the sequence for car-
rying out wire bonding of wires 40 on the electrode pads
22 of a semiconductor element 20.
[0115] As shown in Fig. 1 for example, a plurality of
electrode pads 22 are provided around the periphery of
the surface of the semiconductor element 20, and wires
40 connecting to these electrode pads 22 are radially
disposed from the center of the semiconductor element
20.
[0116] In other words, along one side of the square
semiconductor element 20, whereas the wires 40 con-
necting to the electrode pads 22 near the center of the
side are disposed substantially at right angles to the
side, the wires 40 connecting to the electrode pads 22
near the corners are inclined at an oblique angle to the
side. Moreover, the closer to the corner, the more ob-
lique this inclination.
[0117] To say the same thing in reverse, the wires 40
near the corners are inclined at a large oblique angle to
the side, and moving parallel to the orientation of the
electrode pads toward the center, this oblique inclination
becomes more perpendicular, and close to the center
the wires are disposed substantially perpendicular to
this orientation.
[0118] This is shown magnified in Fig. 18.
[0119] The wire bonding proposed here is sequential-
ly carried out starting near a corner and progressing to-
ward the center. In other words, the wire bonding
progresses from wires disposed at a large inclination to
the orientation of the electrode pads 22 (the wires 40
near the corner) to wires 40 disposed at an angle close
to perpendicular to the orientation of the electrode pads
22 (the wires 40 near the center), and in the direction in
which the inclination becomes progressively more per-
pendicular.
[0120] Specifically, in Fig. 18 wires 40a, 40b, 40c and
etc. are connected in sequence to the electrode pads
22a, 22b, 22c, and etc.
[0121] The reason for this is that if wire bonding is car-
ried out in the reverse direction, the jig clamping the
wires 40 may collide with one of the already connected
wires 40, severing it.
[0122] For example, consider the case in which the
electrode pads 22 are connected in the sequence 22c,
22b and 22a from the center to the corner, by the wires
40c, 40b, and 40a. In this case, firstly when after con-
necting the wire 40c, the wire 40b is connected, the jig
clamping the wire (shown as a broken circle in the figure)
will contact the wire 40c. Similarly, when after connect-
ing the wire 40b, the wire 40a is connected, the jig
clamping the wire will contact the wire 40b.
[0123] Thus in this way, if the wire bonding is carried
out in the direction from the center to the corner of a side
of the semiconductor element 20, the jig contacts exist-
ing wires.
[0124] On the other hand, if the wire bonding is carried
out in the direction from the corner to the center of a side

of the semiconductor element 20, this problem does not
arise. In other words, when after connecting the wire
40a, the wire 40b is connected, the jig clamping this wire
40b (shown as a broken circle in the figure) does not
contact the existing wire 40a. Similarly, when after con-
necting the wire 40b, the wire 40c is connected, the jig
clamping the wire does not contact the wire 40b. Thus
satisfactory wire bonding can be carried out.
[0125] Next, Figs. 19A to 19D illustrate a preferred
embodiment relating to resin sealing.

a) First, as shown in Fig. 19A, the element mounting
portion 10, semiconductor element 20, lead support
portion 50, and leads 30 are bonded in the required
arrangement, and then the semiconductor element
20 and the leads 30 are connected by the wires 40.
b) As shown in Fig. 19B, resin in either the molten
or dissolved state is applied by potting to only a re-
gion covering the semiconductor element 20, leads
30 and wires 40, to form a resin seal 90. Potting in
this way may prevent the wires 40 from being bro-
ken by the pressure of the injected resin.
c) As shown in Fig. 19C, the element mounting por-
tion 10 with the above elements mounted thereon
is disposed with the leads 30 sandwiched between
molds 92 and 94, and resin is injected. Since the
wires 40 are already sealed within the resin seal 90
formed by the potting step, even if conventional res-
in injection is carried out, the wires 40 are protected
from the pressure of the injection, and breakages
can be prevented.
d) Thus, as shown in Fig. 19D, a resin sealing por-
tion 96 is formed, and the semiconductor device
100 fabricated.

Claims

1. A resin sealing type semiconductor device, com-
prising:

an element mounting member (10) having an
element mounting surface (12);
a semiconductor element (20) bonded to said
element mounting surface (12), said element
mounting surface (12) being larger than the
face of said semiconductor element (20)
mounted thereon;
a plurality of leads (30) each composed of an
inner lead portion (32) and an outer lead portion
(34) of which only a part of the inner lead portion
is supported by and insulated from said ele-
ment mounting member (10) via a lead support
member (50), said inner lead portion (32) hav-
ing a free end (32a) facing said semiconductor
element (20) but separated therefrom;
a frame lead (36) disposed around a periphery
of said semiconductor element (20) and sepa-
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rated from both said semiconductor element
(20) and said element mounting surface (12),
the frame lead (36) being disposed between
said semiconductor element (20) and said inner
lead portions (32);
a plurality of wires (42, 44a, 44b, 46) including
at least one of first wires electrically connecting
a first number of said inner lead portions (32)
to a first number of electrodes of said semicon-
ductor element, second wires electrically con-
necting a second number of said inner lead por-
tions (32) to said frame lead (36), and third
wires electrically connecting said frame lead
(36) to a second number of said electrodes of
said semiconductor element; and
a resin member (60) sealing said element
mounting member (10), said semiconductor el-
ement (20), said frame lead (36), said plurality
of wires and said inner lead portions (32) while
exposing said outer lead portions (34),

characterized in that said frame lead (36) is
continuous around said entire periphery of said
semiconductor element (20) and is separated from
said inner lead portions (32).

2. The device as defined in claim 1, wherein the free
ends (32a) of said inner lead portions (32) are dis-
posed to overlap said element mounting surface
(12) with a space in between.

3. The device as defined in claim 2, wherein an insu-
lating lead support (50) is bonded to said element
mounting member (10), said inner lead portions
(32) being in turn bonded to the insulating lead sup-
port (50).

4. The device as defined in claim 3 wherein said insu-
lating lead support (50) in-between said element
mounting member (10) and each of said inner lead
portions elastically supports said inner lead por-
tions.

5. The device as defined in claim 3, wherein said in-
sulating lead support (50) is formed in a continuous
manner around an entire periphery of said element
mounting surface (12).

6. The device as defined in claim 3, wherein said in-
sulating lead support (50) is formed partially around
the periphery of said element mounting surface
(12).

7. The device as defined in any one of claims 1 to 6,
wherein said element mounting member (10) com-
prises a substance having high thermal conductiv-
ity.

8. The device as defined in claim 7, wherein said ele-
ment mounting member comprises mainly at least
one of copper, aluminum, silver and gold.

9. The device as defined in any one of claims 1 to 8,
wherein at least one of a first conducting layer (18a)
and a second conducting layer (18b) is formed on
said element mounting surface (10), said first con-
ducting layer providing a ground for a number of
said electrodes of said semiconductor element and
said second conducting layer providing a ground for
a number of said plurality of leads (30).

10. The device as defined in claim 9, wherein said first
and second conducting layers (18a, 18b) comprise
at least one of silver, gold, palladium and aluminum.

11. The device as defined in claim 9, wherein said first
and second conducting layers (18a, 18b) are sep-
arated from each other.

12. The device as defined in claim 9, wherein said first
and second conducting layers (18a, 18b) are con-
tinuous to each other.

13. The device as defined in any one of claims 9 to 12,
wherein an insulating layer (16) is formed on the
surface of said element mounting member (10) ex-
cept for the surface portions of said element mount-
ing member (10) on which said first conductive layer
(18a) or said second conductive layers (18b) is
formed.

14. The device as defined in claim 13, wherein said in-
sulating layer (16) comprises an oxide film obtained
by oxidizing said element mounting member (10).

15. The device as defined in any one of claims 1 to 14,
wherein said element mounting member (10) com-
prises a large portion (10a) and a small portion
(10b), wherein the small portion (10b) projects from
the large portion (10a) such that the cross-section
of said element mounting member (10) has a T-
shape with the large portion representing the hori-
zontal leg of the T and the small portion represent-
ing the vertical leg of the T, and wherein the surface
of the large portion (10a) facing away from the small
portion forms said element mounting surface (12).

16. The device as defined in claim 15, wherein said res-
in member (60) seals said element mounting mem-
ber (10) except for the top surface of said small por-
tion (10b) which faces away from said large portion
(10a).

17. The device as defined in claim 16, wherein said top
surface of said small portion (10b) is convex.
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18. The device as defined in any one of claims 15 to 17,
wherein said small portion (10b) has an under cut
such that the width of the vertical leg of said T
shaped cross-section is greater at the top surface
facing away from said large portion (10a) than it is
at other parts of said vertical leg.

19. The device as defined in any one of claims 15 to 18,
wherein said large portion (10a) of said element
mounting member has resin penetration holes, said
resin penetration holes having axes perpendicular
to said element mounting surface (12).

20. The device as defined in any one of claim 16 to 19,
wherein a solder layer is formed on said top surface
of said small portion (10b) of said element mounting
member (10).

21. The device as defined in any one of claims 1 to 20,
wherein said frame lead (36) has identifying projec-
tions for wire bonding image recognition.

22. The device as defined in any one of claims 1 to 21,
wherein said frame lead (36) is a power supply lead.

23. The device as defined in claim 3 or any one of
claims 4 to 22 as depending on claim 3, wherein
said frame lead (36) is located in a position offset
from said element mounting surface (12) further
comprising a plurality of support leads (38), said
support leads supporting said frame lead, a portion
of each of said support leads being fixed to said in-
sulating lead support.

24. The device as defined in claim 23, wherein said
leads (30), said frame lead (36) and said support
leads (38) are formed from a lead frame.

25. A method for fabricating a resin sealing type semi-
conductor device as defined in claim 1, comprising:

preparing an element mounting member (10)
having an element mounting surface (12),
bonding a face of said semiconductor element
(20) larger than said an element mounting sur-
face (12) to the element mounting surface (12);
fixing a lead support member (50) continuously
around the periphery of the element mounting
surface (12),
providing a plurality of leads (30) each com-
posed of an inner lead portion (32) and an outer
lead portion (34),
bonding a part of the inner lead portion (32) of
each of said plurality of leads (30) to said lead
support member (50), such that the leads are
insulated from said element mounting member
(10) and separated from said semiconductor el-
ement (20);

disposing a frame lead (36) around the periph-
ery of said semiconductor element (20) and be-
tween said semiconductor element (20) and
said inner lead portions (32), such said frame
lead is separated from said inner lead portions
(32), from said semiconductor element (20) and
from said element mounting surface (12), and
said frame lead is continuous around the entire
periphery of said semiconductor element;
electrically connecting a first number of said in-
ner lead portions (32) to a first number of elec-
trodes of said semiconductor element (20) by
means of first wires, electrically connecting a
second number of said inner lead portions (32)
to said frame lead (36) by means of second
wires, and electrically connecting said frame
lead (36) to a second number of said electrodes
of said semiconductor element by means of
third wires; and
sealing said element mounting member (10),
said semiconductor element (20), said frame
lead (36), said plurality of wires, and said inner
lead portions (32) with a resin while exposing
said outer lead portions (34).

26. The method of claim 25, wherein said semiconduc-
tor element (20) is bonded to said element mounting
surface (12) in a fixed position using electrically
conductive adhesive, bonding a lead frame com-
prising said plurality of leads (30) and said frame
lead (36) to said element mounting member (10)
with an adhesive through said insulating lead sup-
port member (50) in-between said element mount-
ing member (10) and said lead frame, said wires are
connected to at least one of electrodes of said sem-
iconductor element and frame lead (36) by using a
wire bonding machine, and said sealing is per-
formed using a mold.

27. The method of claim 26, wherein said first and sec-
ond wires are connected to said first and second
numbers of inner lead portions (32) in a state of de-
pressing the inner lead portions with lead pressers
(1A, 1B) so that ends of said inner lead portions con-
tact said element mounting surface (12) of said el-
ement mounting member (10).

Patentansprüche

1. Harzvergossener Halbleiterbaustein mit:

einem Elementträger (10), der eine Elementträ-
gerfläche (12) hat;
einem Halbleiterelement (20), welches an die
Elementträgerfläche (12) gebondet ist, wobei
die Elementträgerfläche (12) größer ist als die
Fläche des darauf angebrachten Halbleiterele-
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ments (20);
einer Vielzahl von Verbindungsleitungen (30),
jede zusammengesetzt aus einem Innenlei-
tungsteil (32) und einem Außenleitungsteil
(34), von denen nur ein Teil des Innenleitungs-
teils über ein Leitungsstützteil (50) durch den
Elementträger (10) abgestützt und gegenüber
diesem isoliert ist, wobei der Innenleitungsteil
(32) ein dem Halbleiterelement (20) zugewand-
tes, aber von ihm getrenntes freies Ende (32a)
hat;
einer Rahmenleitung (36), die um den Umfang
des Halbleiterelements (20) angeordnet und
sowohl von dem Halbleiterelement (20) als
auch der Elementträgerfläche (12) getrennt ist,
wobei die Rahmenleitung (36) zwischen dem
Halbleiterelement (20) und den Innenleitungs-
teilen (32) angeordnet ist;
einer Vielzahl von Drähten (42, 44a, 44b, 46),
einschließlich mindestens eines von ersten
Drähten, die eine erste Anzahl der Innenlei-
tungsteile (32) mit einer ersten Anzahl Elektro-
den des Halbleiterelements elektrisch verbin-
den, zweiten Drähten, die eine zweite Anzahl
der Innenleitungsteile (32) mit der Rahmenlei-
tung (36) elektrisch verbinden, und dritten
Drähten, die die Rahmenleitung (36) mit einer
zweiten Anzahl der Elektroden des Halbleiter-
elements elektrisch verbinden; und
einem Harzteil (60), welches den Elementträ-
ger (10), das Halbleiterelement (20), die Rah-
menleitung (36), die Vielzahl Drähte und die In-
nenleitungsteile (32) abdichtet, während es die
Außenleitungsteile (34) freilegt,

dadurch gekennzeichnet, daß die Rahmen-
leitung (36) um den gesamten Umfang des Halblei-
terelements (20) herum durchgehend und von den
Innenleitungsteilen (32) getrennt ist.

2. Baustein nach Anspruch 1, bei dem die freien En-
den (32a) der Innenleitungsteile (32) so angeordnet
sind, daß sie die Elementträgerfläche (12) mit ei-
nem Raum dazwischen überlappen.

3. Baustein nach Anspruch 2, bei dem eine isolieren-
de Leitungsstütze (50) an den Elementträger (10)
gebondet ist, wobei die Innenleitungsteile (32) ih-
rerseits an die isolierende Leitungsstütze (50) ge-
bondet sind.

4. Baustein nach Anspruch 3, bei dem die isolierende
Leitungsstütze (50) zwischen dem Elementträger
(10) und jedem der Innenleitungsteile die Innenlei-
tungsteile elastisch stützt.

5. Baustein nach Anspruch 3, bei dem die isolierende
Leitungsstütze (50) in einer kontinuierlichen Weise

um einen gesamten Umfang der Elementträgerflä-
che (12) herum gebildet ist.

6. Baustein nach Anspruch 3, bei dem die isolierende
Leitungsstütze (50) teilweise um den Umfang der
Elementträgerfläche (12) herum gebildet ist.

7. Baustein nach einem der Ansprüche 1 bis 6, bei
dem der Elementträger (10) eine Substanz auf-
weist, die hohe Wärmeleitfähigkeit hat.

8. Baustein nach Anspruch 7, bei dem der Element-
träger hauptsächlich mindestens eines von Kupfer,
Aluminium, Silber und Gold aufweist.

9. Baustein nach einem der Ansprüche 1 bis 8, bei
dem von einer ersten Leiterschicht (18a) und einer
zweiten Leiterschicht (18b) mindestens eine auf
dem Elementträger (10) gebildet ist, wobei die erste
Leiterschicht eine Erde für eine Anzahl der Elektro-
den des Halbleiterelements und die zweite Leiter-
schicht eine Erde für eine Anzahl der Vielzahl von
Verbindungsleitungen (30) darstellt.

10. Baustein nach Anspruch 9, bei dem die erste und
zweite Leiterschicht (18a, 18b) mindestens eines
von Silber, Gold, Palladium und Aluminium aufwei-
sen.

11. Baustein nach Anspruch 9, bei dem die erste und
zweite Leiterschicht (18a, 18b) voneinander ge-
trennt sind.

12. Baustein nach Anspruch 9, bei dem die erste und
zweite Leiterschicht (18a, 18b) zueinander kontinu-
ierlich sind.

13. Baustein nach einem der Ansprüche 9 bis 12, bei
dem eine Isolierschicht (16) auf der Oberfläche des
Elementträgers (12) mit Ausnahme der Oberflä-
chenteile des Elementträgers (10) gebildet ist, auf
denen die erste Leiterschicht (18a) oder die zweiten
Leiterschichten (18b) gebildet ist.

14. Baustein nach Anspruch 13, bei dem die Isolier-
schicht (16) einen durch Oxidieren des Elementträ-
gers (10) erhaltenen Oxidfilm aufweist.

15. Baustein nach einem der Ansprüche 1 bis 14, bei
dem der Elementträger (10) einen großen Teil (10a)
und einen kleinen Teil (10b) aufweist, bei dem der
kleine Teil (10b) vom großen Teil (10a) so vorsteht,
daß der Querschnitt des Elementträgers (10) eine
T-Gestalt hat, wobei der große Teil den horizontalen
Schenkel des T und der kleine Teil den vertikalen
Schenkel des T darstellt, und bei dem die Oberflä-
che des großen Teils (10a), die vom kleinen Teil weg
weist, die Elementträgerfläche (12) bildet.
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16. Baustein nach Anspruch 15, bei dem das Harzteil
(60) den Elementträger (10) mit Ausnahme der
Oberseite des kleinen Teils (10b), die von dem gro-
ßen Teil (10a) weg weist, abdichtet.

17. Baustein nach Anspruch 16, bei dem die Oberseite
des kleinen Teils (10b) konvex ist.

18. Baustein nach einem der Ansprüche 15 bis 17, bei
dem der kleine Teil (10b) eine derartige Hinter-
schneidung hat, daß die Breite des vertikalen
Schenkels des T-förmigen Querschnitts an der vom
großen Teil (10a) weg weisenden Oberseite größer
ist als sie es an anderen Teilen des vertikalen
Schenkels ist.

19. Baustein nach einem der Ansprüche 15 bis 18, bei
dem der große Teil (10a) des Elementträgers
Durchgangslöcher für das Eindringen von Harz hat,
deren Achsen rechtwinklig zur Elementträgerfläche
(12) verlaufen.

20. Baustein nach einem der Ansprüche 16 bis 19, bei
dem eine Lotschicht auf der Oberseite des kleinen
Teils (10b) des Elementträgers (10) gebildet ist.

21. Baustein nach einem der Ansprüche 1 bis 20, bei
dem die Rahmenleitung (36) identifizierende Vor-
sprünge zur Drahtkontaktierungsbilderkennung
hat.

22. Baustein nach einem der Ansprüche 1 bis 21, bei
dem die Rahmenleitung (36) eine Stromzufuhrlei-
tung ist.

23. Baustein nach Anspruch 3 oder einem der Ansprü-
che 4 bis 22 soweit diese von Anspruch 3 abhän-
gen, bei dem die Rahmenleitung (36) sich in einer
Lage versetzt gegenüber der Elementträgerfläche
(12) befindet, ferner mit einer Vielzahl Stützleitun-
gen (38), die die Rahmenleitung stützen, wobei ein
Teil jeder der Stützleitungen an der isolierenden
Leitungsstütze befestigt ist.

24. Baustein nach Anspruch 23, bei dem die Verbin-
dungsleitungen (30), die Rahmenleitung (36) und
die Stützleitungen (38) aus einem Leiterrahmen ge-
bildet sind.

25. Verfahren zum Herstellen eines harzvergossenen
Halbleiterbausteins nach Anspruch 1, aufweisend:

Vorbereiten eines Elementträgers (10), der ei-
ne Elementträgerfläche (12) hat,
Bonden einer Fläche des Halbleiterelements
(20), die größer ist als die Elementträgerfläche
(12),an die Elementträgerfläche (12);
Befestigen eines Leitungsstützteils (50) konti-

nuierlich um den Umfang der Elementträgerflä-
che (12),
Bereitstellen einer Vielzahl von Verbindungslei-
tungen (30), von denen jede aus einem Innen-
leitungsteil (32) und einem Außenleitungsteil
(34) besteht,
Bonden eines Teils des Innenleitungsteils (32)
jeder der Vielzahl Verbindungsleitungen (30)
an das Leitungsstützteil (50), so daß die Ver-
bindungsleitungen gegenüber dem Element-
träger (10) isoliert und von dem Halbleiterele-
ment (20) getrennt sind;
Anordnen einer Rahmenleitung (36) um den
Umfang des Halbleiterelements (20) und zwi-
schen dem Halbleiterelement (20) und den In-
nenleitungsteilen (32), wobei die Rahmenlei-
tung von den Innenleitungsteilen (32), von dem
Halbleiterelement (20) und von der Elementträ-
gerfläche (12) getrennt ist und die Rahmenlei-
tung durchgehend um den ganzen Umfang des
Halbleiterelements ist;
elektrisches Verbinden einer ersten Anzahl der
Innenleitungsteile (32) mit einer ersten Anzahl
Elektroden des Halbleiterelements (20) mittels
erster Drähte, elektrisches Verbinden einer
zweiten Anzahl der Innenleitungsteile (32) mit
der Rahmenleitung (36) mittels zweiter Drähte
und elektrisches Verbinden der Rahmenleitung
(36) mit einer zweiten Anzahl der Elektroden
des Halbleiterelements mittels dritter Drähte;
und
Abdichten des Elementträgers (10), des Halb-
leiterelements (20), der Rahmenleitung (36),
der Vielzahl von Drähten und der Innenlei-
tungsteile (32) mit einem Harz bei Freilegen der
Außenleitungsteile (34).

26. Verfahren nach Anspruch 25, bei dem das Halblei-
terelement (20) an die Elementträgerfläche (12) un-
ter Verwendung eines elektrisch leitfähigen Kleb-
stoffs in einer festen Lage gebondet wird, Bonden
eines Leiterrahmens, der die Vielzahl Verbindungs-
leitungen (30) und die Rahmenleitung (36) auf-
weist, an den Elementträger (10) mit einem Kleb-
stoff durch das isolierende Leitungsstützteil (50)
zwischen dem Elementträger (10) und dem Leiter-
rahmen, wobei die Drähte mit mindestens einer von
Elektroden des Halbleiterelements und der Rah-
menleitung (36) durch Verwendung einer Draht-
bondmaschine verbunden werden, und das Abdich-
ten unter Verwendung einer Form durchgeführt
wird.

27. Verfahren nach Anspruch 26, bei dem erste und
zweite Drähte mit der ersten und zweiten Anzahl In-
nenleitungsteile (32) in einem Zustand des Herab-
drückens der Innenleitungsteile mit Leitungsdrük-
kern (1A, 1B) verbunden werden, so daß Enden der
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Innenleitungsteile die Elementträgerfläche (12) des
Elementträgers (10) berühren.

Revendications

1. Dispositif à semi-conducteur du type à encapsula-
tion par résine, comprenant :

un organe de montage d'élément (10) présen-
tant une surface de montage d'élément (12) ;
un élément semi-conducteur (20) lié à ladite
surface de montage d'élément (12), ladite sur-
face de montage d'élément (12) étant plus
grande que la face dudit élément semi-conduc-
teur (20) qui est montée sur celle-ci ;
une pluralité de conducteurs (30) chacun com-
posé d'une zone de conducteurs interne (32) et
d'une zone de conducteur externe (34), seule
une partie de la zone de conducteur interne
étant supportée par l'organe de montage d'élé-
ment (10) et isolée de celui-ci par l'intermédiai-
re d'un organe de support de conducteur (50),
ladite zone de conducteur interne (32) ayant
une extrémité libre (32a) tournée vers ledit élé-
ment semi-conducteur (20) mais séparée de
celui-ci ;
un conducteur de grille (36) disposé le long de
la périphérie de l'élément semi-conducteur (20)
et séparé à la fois de l'élément semi-conduc-
teur (20) et de la surface de montage d'élément
(12), le conducteur de grille (36) étant disposé
entre l'élément semi-conducteur (20) et les zo-
nes de conducteur internes (32) ;
une pluralité de fils conducteurs (42, 44a, 44b,
46) comportant au moins l'un de premiers fils
conducteurs connectant électriquement un
premier nombre des zones de conducteur in-
ternes (32) à un premier nombre d'électrodes
de l'élément semi-conducteur, des seconds fils
conducteurs connectant électriquement un se-
cond nombre des zones de conducteur inter-
nes (32) à ce conducteur de grille (36), et des
troisièmes fils conducteurs connectant électri-
quement ledit conducteur de grille (36) à un se-
cond nombre des électrodes de l'élément semi-
conducteur ; et
un organe de résine (60) encapsulant l'organe
de montage d'élément (10), l'élément semi-
conducteur (20), le conducteur de grille (36), la
pluralité de fils conducteurs et les zones de
conducteur internes (32) tout en exposant les
zones de conducteur externes (34),

caractérisé en ce que le conducteur de grille
(36) est continu sur toute la périphérie de l'élément
semi-conducteur (20) et est séparé des zones de
conducteur internes (32).

2. Dispositif suivant la revendication 1, dans lequel les
extrémités libres (32a) des zones de conducteur in-
ternes (32) sont disposées de façon à chevaucher
la surface de montage d'élément (12) de manière à
ce qu'un espace les sépare.

3. Dispositif suivant la revendication 2, dans lequel un
support de conducteur isolant (50) est lié à l'organe
de montage d'élément (10), les zones de conduc-
teur internes (32) étant elles-mêmes liées au sup-
port de conducteur isolant (50).

4. Dispositif suivant la revendication 3, dans lequel le
support de conducteur isolant (50) situé entre l'or-
gane de montage d'élément (10) et chacune des zo-
nes de conducteur internes supporte élastiquement
les parties de conducteur internes.

5. Dispositif suivant la revendication 3, dans lequel le
support de conducteur isolant (50) est formé de ma-
nière continue sur toute la périphérie de la surface
de montage d'élément (12).

6. Dispositif suivant la revendication 3, dans lequel le
support de conducteur isolant (50) est formé sur
une partie de la périphérie de la surface de montage
d'élément (12).

7. Dispositif suivant l'une quelconque des revendica-
tions 1 à 6, dans lequel l'organe de montage d'élé-
ment (10) est constitué d'une substance présentant
une conductivité thermique élevée.

8. Dispositif suivant la revendication 7, dans lequel
l'organe de montage d'élément est principalement
constitué d'au moins l'un des éléments suivants : le
cuivre, l'aluminium, l'argent et l'or.

9. Dispositif suivant l'une quelconque des revendica-
tions 1 à 8, dans lequel au moins l'une d'une pre-
mière couche conductrice (18a) et d'une seconde
couche conductrice (18b) est formée sur la surface
de montage d'élément (10), la première couche
conductrice constituant une masse pour un certain
nombre des électrodes de l'élément semi-conduc-
teur et la seconde couche conductrice constituant
une masse pour un certain nombre de la pluralité
de conducteurs (30).

10. Dispositif suivant la revendication 9, dans lequel les
première et seconde couches conductrices (18a,
18b) sont constituées d'au moins l'un des éléments
suivants : l'argent, l'or, le palladium et l'aluminium.

11. Dispositif suivant la revendication 9, dans lequel les
première et seconde couches conductrices (18a,
18b) sont séparées l'une de l'autre.
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12. Dispositif suivant la revendication 9, dans lequel les
première et seconde couches conductrices (18a,
18b) sont en continuité l'une par rapport à l'autre.

13. Dispositif suivant l'une quelconque des revendica-
tions 9 à 12, dans lequel une couche isolante (16)
est formée sur la surface de l'organe de montage
d'élément (10) à l'exception des zones de surface
de l'organe de montage d'élément (10) sur lesquel-
les est formée la première couche conductrice
(18a) ou la seconde couche conductrice (18b).

14. Dispositif suivant la revendication 13, dans lequel
la couche isolante (16) est constituée d'un film
d'oxyde obtenu en oxydant l'organe de montage
d'élément (10).

15. Dispositif suivant l'une quelconque des revendica-
tions 1 à 14, dans lequel l'organe de montage d'élé-
ment (10) comprend une zone de grande dimension
(10a) et une zone de petite dimension (10b), la zone
de petite dimension (10b) faisant saillie par rapport
à la zone de grande dimension (10a) de telle façon
que la section transversale de l'organe de montage
d'élément (10) ait une forme en T, la zone de grande
dimension représentant la branche horizontale du
T et la zone de petite dimension représentant la
branche verticale du T, et dans lequel la surface de
la partie de grande dimension (10a) tournée à l'op-
posé de la zone de petite dimension forme la sur-
face de montage d'élément (12).

16. Dispositif suivant la revendication 15, dans lequel
l'organe de résine (16) encapsule l'organe de mon-
tage d'élément (10) à l'exception de la surface su-
périeure de la zone de petite dimension (10b) qui
est tournée à l'opposé de la zone de grande dimen-
sion (10a).

17. Dispositif suivant la revendication 16, dans lequel
la surface supérieure de la zone de petite dimen-
sion (10b) est convexe.

18. Dispositif suivant l'une quelconque des revendica-
tions 15 à 17, dans lequel la zone de petite dimen-
sion (10b) présente un évidement inférieur tel que
la largeur de la branche verticale de la section trans-
versale en forme de T soit supérieure, à l'emplace-
ment de la surface supérieure tournée à l'opposé
de la partie de la zone de grande dimension (10a),
à la largeur qu'elle a dans d'autres parties de la
branche verticale.

19. Dispositif suivant l'une quelconque des revendica-
tions 15 à 18, dans lequel la zone de grande dimen-
sion (10a) de l'organe de montage d'élément pré-
sente des trous de pénétration de résine, les trous
de pénétration de résine ayant des axes perpendi-

culaires à la surface de montage d'élément (12).

20. Dispositif suivant l'une quelconque des revendica-
tions 16 à 19, dans lequel une couche de soudure
est formée sur la surface supérieure de la zone de
petite dimension (10b) de l'organe de montage
d'élément (10).

21. Dispositif suivant l'une quelconque des revendica-
tions 1 à 20, dans lequel le conducteur de grille (36)
présente des protubérances d'identification pour la
reconnaissance d'image destinée à la connexion
par fils.

22. Dispositif suivant l'une quelconque des revendica-
tions 1 à 21, dans lequel le conducteur de grille (36)
est un conducteur d'alimentation électrique.

23. Dispositif suivant la revendication 3, ou l'une quel-
conque des revendications 4 à 22 dépendante de
la revendication 3, dans lequel le conducteur de
grille (36) est situé à une position décalée par rap-
port à la surface de montage d'élément (12) et com-
prend en outre une pluralité de conducteurs de sup-
port (38), les conducteurs de support servant de
support au conducteur de grille, une zone de cha-
cun des conducteurs de support étant fixée au sup-
port de conducteur isolant.

24. Dispositif suivant la revendication 23, dans lequel
les conducteurs (30), le conducteur de grille (36) et
les conducteurs de support (38) sont formés à partir
d'un grille de connexion.

25. Procédé de fabrication d'un dispositif à semi-con-
ducteur du type à encapsulation par résine suivant
la revendication 1, comprenant :

la préparation d'un organe de montage d'élé-
ment (10) présentant une surface de montage
d'élément (12) ;
la liaison d'une face de l'élément semi-conduc-
teur (20) qui est de plus grande dimension que
la surface de montage d'élément (12) à la sur-
face de montage d'élément (12) ;
la fixation d'un organe de support de conduc-
teur (50) de façon continue le long de la péri-
phérie de la surface de montage d'élément
(12) ;
la mise en place d'une pluralité de conducteurs
(30) chacun constitué d'une zone de conduc-
teur interne (32) et d'une zone de conducteur
externe (34) ;
la liaison d'une partie de la zone de conducteur
interne (32) de chacun de la pluralité de con-
ducteurs (30) à l'organe de support de conduc-
teur (50) de telle façon que les conducteurs
soient isolés de l'organe de montage d'élément
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(10) et soient séparés de l'élément semi-con-
ducteur (20) ;
la disposition d'un conducteur de grille (36) le
long de la périphérie de l'élément semi-conduc-
teur (20) et entre l'élément semi-conducteur
(20) et les zones de conducteur internes (32),
de telle façon que le conducteur de grille soit
séparé des zones de conducteurs internes
(32), de l'élément semi-conducteur (20) et de
la surface de montage d'élément (12), et que le
conducteur de grille soit continu sur toute la pé-
riphérie de l'élément semi-conducteur ;
la connexion électrique d'un premier nombre
des zones de conducteur internes (32) à un
premier nombre d'électrodes de l'élément
semi-conducteur (20) au moyen de premiers
fils conducteurs, la connexion électrique d'un
second nombre des zones de conducteur inter-
nes (32) au conducteur de grille '(36) au moyen
de seconds fils conducteurs, et la connexion
électrique du conducteur de grille (36) à un se-
cond nombre des électrodes de l'élément semi-
conducteur au moyen de troisièmes fils
conducteurs ; et
l'encapsulation de l'organe de montage d'élé-
ment (10), de l'élément semi-conducteur (20),
du conducteur de grille (36), de la pluralité de
fils conducteurs et des zones de conducteurs
internes (32) au moyen d'une résine tout en ex-
posant les zones de conducteurs externes (34).

26. Procédé suivant la revendication 25, dans lequel
l'élément semi-conducteur (20) est lié à la surface
de montage d'élément (12) en position fixe par un
adhésif électriquement conducteur, en liant une
grille de connexion comprenant cette pluralité de
conducteurs (30) et le conducteur de grille (36) à
l'organe de montage d'élément (10) par un adhésif
par l'intermédiaire de l'organe de support de con-
ducteur isolant (50) disposé entre l'organe de mon-
tage d'élément (10) et la grille de connexion, les fils
conducteurs sont connectés à au moins l'une des
électrodes d'un élément semi-conducteur et au
conducteur de grille (36) au moyen d'une machine
de connexion par fils, et l'encapsulation est effec-
tuée en utilisant un moule.

27. Procédé suivant la revendication 26, dans lequel
les premier et second fils conducteurs sont connec-
tés aux premier et second nombres de zones de
conducteur internes (32) dans un état dans lequel
les zones de conducteur internes sont enfoncées
au moyen de dispositifs de compression des con-
ducteurs (1A, 1B) afin que des extrémités des zo-
nes de conducteur internes soient en contact avec
la surface de montage d'élément (12) de l'organe
de montage d'élément (10).

35 36



EP 0 693 779 B1

20



EP 0 693 779 B1

21



EP 0 693 779 B1

22



EP 0 693 779 B1

23



EP 0 693 779 B1

24



EP 0 693 779 B1

25



EP 0 693 779 B1

26



EP 0 693 779 B1

27



EP 0 693 779 B1

28



EP 0 693 779 B1

29



EP 0 693 779 B1

30



EP 0 693 779 B1

31



EP 0 693 779 B1

32



EP 0 693 779 B1

33



EP 0 693 779 B1

34



EP 0 693 779 B1

35



EP 0 693 779 B1

36



EP 0 693 779 B1

37



EP 0 693 779 B1

38


	bibliography
	description
	claims
	drawings

