
-1-

RESIN SEALING TYPE SEMICONDUCTOR 

DEVICE AND METHOD OF MAKING THE SAME 

BACKGRQUND OF THE INVENTION 

1. Field of the Inv~ntion 

5 The invention relates to a semiconductor device 

characterized by lead construction and a method of making the 

same. 

2. Description of Related Art 

Semiconductor devices such as Very Large Scale Integrated 

10 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 requires~ similarly large number 

of leads f6r connecting the electrodes. 

·15 Furthermore, when power is supplied to a semiconductor 

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 

20 that the same voltage is applied to different electrodes. 

Additionally, if all the wires connecting the power supply to 

different electrodes are the same length, it is necessary to 

make them all ~qual to the longest wire, and thus the overall 

wire length is increased, resulting in an overall increase in 

25 the voltage drop. 

!\ 
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JP 4-174551 discloses a semiconductor device that is 

de~igned to solve the fotegoing problem. This semiconductor 

device provides a common inner lead laminated--· on the 

semiconductor chip circuit. formation surface w•th an 

5 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. 

10 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 prevented, by using the common 

inner lead_for power supply, the sharing of lead pins can be 

simply implemented. In particular, the provision of the 

15 common inner lead not only reduces the number of leads, but 

also reduces the voltage drop by shortening the wires. 

However, in such a semiconductor device, the lamination 

of the common inner. lead on the semiconductor chip surface 

imposes restrictions on the arrangement of the pads on the 

20 semiconductor chip surface. Also there are other problems such 

as contamination of the chip by the insulating adhesive that 

bonds the common inner lead to the semiconductor chip and 

bonding deficiencies caused by softening of the adhesive. 

Further, JP 6-66351 discloses a semiconductor device in 

25 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 th~re are no restrictions on the 

arrangement of the pads on the semiconductor chip surface. 

Bonding deficiencies also are avoided. 
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However, since the tab on which the· semiconductor chip is 

mounted is provided i nteg-r ally on one. 1 ead, and the common 

inner lead is provided around this tab, it is diff·;·cult to 

ensure adequate insulation between the tab and the common 

5 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. Furthermore, such restrictions 

restrictions on the position at which 

10 performed. 

places further 

the bonding fs 

In recent years, with the increase in power consumption 

of the VLSI and similar devices, the demand for a plastic 

package with low cost and good heat radiation has increased. 

To meet this demand, in terms of the materials used, it has 

15 been considered to increas~ the thermal conductivity of the 

lead frame and sealing resin, and in terms of the structure, 

it has been considered to improve the heat radiation 

chara~teristics by changing the design of the lead t·rame or by 

adding a heat sink or radiator. In particular, the 

20 improvement of the heat radiation characteristics by adding ·a 

. heat radiator is the most orthodox measure for Large Scale 

Integrated Circuits (LSis) in which the power consumption is 

no more than abo~t 2 watts per chip. 

In consideration of the heat radiation, the inventors of 

25 the invention have previously invented the invention 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 thereon in place of a die pad. In this 

case, the inner leads are supported by an insulating material 
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disposed on the heat radiator. 

As a result, by adopting this construction a 

semiconductor· device can be obtained with excellent heat 

radiation properties. 

SUMMARY OF THE INVENTION 

The object of the invention is to provide a resin sealing_ 

type semiconductor device and a fabrication method thereof, 

enabling highly flexible wire arrangement design by making 

1 eads common so as to reduce the number of 1 eads and the 

10 voltage drop with shortened wires. 

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. 

The· resin sealing type semiconductor device of the 

15 invention comprises an element mounting member having an 

element mounting surface for mounting a semiconductor element, 

a semiconductor element having electrodes bonded to the 

element mounting surface of the element mounting member, a 

plurality of leads disposed on and insulated from the element 

20 mounting member in: positions separated from the semiconductor 

element, a frame lead· disposed continuously around the 

periphery of the semiconductor element in non-contact 

therewith and being raised off the element mounting surface, 

wires including at least wires electrically connecting the 

25 leads and the ·electrodes o·f the semiconductor element, wires 

electrically c·onnecting the leads and the frame lead, and 

wires electrically connecting the frame lead and the 

electrodes of. the semiconductor element, and a resin sealing 

portion which seals the element mounting member, the 



... -

5 

-5-

sem i conductor element, parts of the leads and the frame lead. 

With this •emiconductor device, by providing the frame 

lead between the semiconductor element and the leads a·nd 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 operating speeds with reduced power supply noise. 

Moreover, the leads corresponding to the leads which are 

made common by the frame lead are available for use for 

10 example as signal leads, and thus design. flexibility is 

improved. 

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 

15 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. 

20 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 f r&e ends of the inner leads 

can contact the element mounting surface of the element 

mounting member within the limits of resilient deformation of 

25 the free ends of the inner leads, and wherein the element 

mounting member and the inner leads are bonded with the lead 

support portion . interposed therebetween. With this 

construction, during the wire bonding step the free ends of 

the inner leads are deformed downward, and contact the element 
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mount i ng surface with the lead support portion as fulcrum, 

enabling reliable and stable wire connections, and the inner 

lead~ are to be supported reliably by the lead--· support 

portion. 

It is also preferable to improve the heat radiation 

efficiency by forming the element mounting member with a 

substance having high thermal conductivity. 

It is further preferable that the element mounting member 

comprises a substance which not only has high thermal 

10 conductivity but also has high electrical conductivity such as 

copper, aluminum, silver or gold, or a metal alloy containing 

one or more of these metals as principal constituents, whereby 

the element mounting member can be used as a grounding 

.component. 

15 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 capacitor were connected between the 

20 element moun~ing member and the lead frame reducing the noise. 

Further, with the semiconductor device, it is preferable 

that at least one of a first conducting layer permitting 

grounding of an electrode on the semiconductor element and a 

second conducting layer permitting grounding of the leads is 

25 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 

reduced which again improves the wiring arrangement design 
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flexibility. For example, ·these conducting layers for 

grounding are formed by plating the element mounting surface 

with silver, gold, palladium or aluminum. The f'f"r.st and 

second conducting layers may be formed in a mutually separated 

5 or continuous manner~ 

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 

~econd conducting layers are formed. such an insulating layer 

10 comprises preferably a metal oxide film obtained by oxidizing 

the metal constituting the e.lement mounting member. By 

forming this insulating layer, short-circuiting of the leads 

and frame lead with the electrically conductive element 

mounting portion may be prevented. Furthermore, when the 

15 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 metal, this 

metal oxide film has better bonding properties with the resin 

20 used to form the resin sealing poftion. Thus, improving the 

mechanical strength 6f the package is improved. 

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. 

25 For greater heat radiation efficiency, the exposed type is 

preferable. 

For example, it is preferable that the element mounting 

member has a large portion· including the element mounting 

surface, and a small portion projecting from this large 
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portion forming an inverted T-shape cross-section. Moreover, 

it is preferable that the end surface of the small portion is 

exposed from the resin ·sealing portion. Wi"th this 

construction, since it is possible to increase the surface 

area of the element mounting member, heat generated from the 

semiconductor element 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. Si nee it is 

10 possible to increase the distance between the element mounting 

surface on which the semiconductor element is mounted and the 

surface exposed from the resin sealing portion, ingress of 

gas, moisture or other substances which would have an adverse 

effect on the semiconductor element or wiring can be 

15 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 undercut form in the thickness direction, or the 

large portion has resin penetration holes passing therethrough 

20 in the thickness direction. 

With the semiconductor. device, it is preferable.that the 

frame lead has identifying projections which provide a marking 

function for wire bonding image recognition. With the 

provision of these identifying projections, bonding positions 

25 can be identified accurately and easily by means of image 

recognition during wire bonding. 

It is preferable that the frame lead is supported 

positively by a plurality of support leads. 

The method of fabricating a resin sealing type 
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semiconductor device of the invention preferably comprises the 

steps of: 

(a) bonding a semiconductor element to a fixed ·position 

on an element mounting surface of an element mounting member 

5 using electrically conductive adhesive; 

(b) disposing ah insulating lead support portion on the 

elem~nt mounting surface of. the element mounting member, 

disposing a lead frame comprising integrally inner leads, 

outer leads and a frame lead on the lead support portion, and 

10 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 connecting the inner leads and the 

15 . frame lead, and wires electrically connecting the frame lead 

and the electrodes of the semiconductor elem·ent, 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 

20 molding process. 

In step (c) above, it is preferable that wires 

electrically connecting the inner leads and the electrodes of 

the semiconductor element are formed by depressing the inner 

1 eads with lead pressers so that the ends thereof are in 

25 contact with the element mounting surface of the element 

mounting member. 

By means of these fabrication methods, the semiconductor 

device of the invention can be manufactured efficiently. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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The invention· will be described in detail with reference 

to the following drawings, wherein: 

Fig. 1 is a plan view showing schematically e·ssential 

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 

essential portions of Fig. 1; 

Fig. 4 is a diagram showing a wire bonding process of 

10 inner leads; 

Fig. 5 is a diagram showing the state after completion 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 

15 first embodiment; 

Fi g . 7 i s a di a g ram i ll us t rat i n g the mo 1 d i n g i n the 

fabrication process of the semiconductor devic~ of the first 

embodiment; 

Fig. 8 is a plan view showing schematically·essential 

20 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 108 show a modified grounding plane, Fig. 

25 10A showing a longitudinal section and Fig. 108 a plan view 

thereof; 

Fig. 11 is a plan view showing schematically e·ssential 

portions of a semiconductor device relating to a third 

embodiment of the invention; 
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Fig. 12 is a plan view showing schematically essential 

portions of a semiconductor device relating to a fourth 

embodiment of the invention; 

Fig. 13 is a sectional view showing schematically 

5 essential portions of a semiconductor device relating to a 

fifth embodiment of the invention; 

Figs. 14A and 148 show a sixth embodiment of the present 

invention, Fig. 14A showing a longitudinal section thereof and 

Fig. 148 an enlarged element mounting portion; 

10 Figs. 15A to 150 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 invention. 

Fig. 17 is a longitudinal sectional view showing 

15 schematically an eighth embodiment of the invention; 

20 

Fig. 18 is a diagram illustrating the sequence of wire 

bondirig of electrode pads of a semiconductor element; 

Figs. 19A to 190 are diagrams illustrating a preferred 

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 

Fig. 1 is a plan view showing schematically a 

25 semiconductor device of a first embodiment of the invention, 

without a resin sealing portion. Fig. 2 is a schematical 

sectional view taken along line II-II of Fig. 1. 

A semiconductor· device 100 of this embodiment comprises 

an element mounting portion 10, a semiconductor element 20 
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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. Th~ support leads 38 and inner leads 32 are 

5 fixed to the element mounting portion 10 by a lead support 

portion 50, and a frame lead 36 disposed on the periphery of 

the semiconductor element 20. 

As shown in Fig. 2, the element mounting portion 10 

comprises a large portion 10a and a small portion 10b 

10 protruding therefrom, and thus substantially forms an inverted 

T-shape in cross-section. The lower surface of the large 

portion 10a forms the element mouhtihg surface 12, and the 

upper surface of the small portion 10b .forms an exposed 

surface 14. 

15 As shown in Fig. 1, on the element mounting surface 12 

are formed a firs~ conducting layer 18~ including a region on 

which the semiconductor element 20 is di~posed and the surface 

area of the first conducting layer 18a being larger than that 

of such a region, and a plurality of second conducting layers 

20 18b in a spot-shape separated from the first conducting layer 

18a. ln addition. to the conducti.ng layers 18a and 18b, an 

insulating layer 16 is formed on the surface of the element 

mounting por~ion 10. 

25 

The element mounting portion 10 may.be formed from epoxy 

substrate or 

electrically 

a ceramic, but preferably 

conducting material with 

comprises an 

good thermal 

conductivity su6h as cop~er, aluminum, silver or gold, or of 

an alloy having these metals as principal components. In 

particular, when economic considerations are taken into 
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account, copper is a preferred metal. 

There is no particular restriction on the material used 

to form the conducting layers 18a and 18b,· but silver, gold, 

palladium· and aluminum may be cited as examples. When 

5 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 bonding, and are used as grounding surfaces 

as described in detail below. 

10 Further, there is no particular restriction on the 

material for the insulating layer 16, as long as it has good 

insulating characteristics, but it is preferably a metal oxide 

film obtained for example by oxidizing the metal forming the 

element mounting portion 10. For example, when the element 

15 mounting portion 10 comprises copper, the insulating layer may 

be obtained by applying a strong alkaline reagent to oxidize 

the surface. By providing 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 

20 portion 10. Fu-rthermore, 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 bol')ding·. Moreover, the insulating layer 16 

25 has good bonding properties with a resin used to form a resin 

sealing portion 60, and thus improving the mechanical strength 

of the package. 

The semiconductor element 20 is bonded to the first 

conducting layer 18a formed on the element mounting surface 12 
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of the element mounting portion 10, using tor example silver 

paste. Then a ~lurality of electrode pads 22 are formed in a 

fixed arrangement on the surface of the semiconductor element 

20. 

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 insulating resin 

such as thermosetting resin including polyimide resin or epoxy 

10 .resin. 

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 

15 - portion 10 having the lead support portion 50 interposed 

the rebe.:tween. 

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 inner leads 32 by 

20· a portion only. The lead support portion 50 comprises a resin 

which is essentially water-absorbent, but because of being 

formed as described above, the amount of water absorbed can be 

reduced as much as possible. 

More specifically, the lead support portion 50 is 

25 provided to avoid the area of the wire bonding for the inner 

leads 32. 

The inner leads 32 and the electrode pads 22 of the 

semiconductor element 20 are electrically connected by signal 

wires 42, grounding wites 44a, 44b and power supply wires 46 
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of for example gold or silver. 

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 sequentially with the 

5 shortest wires first, the jig which clamps the wire is 

prevented from snagging on a wire which has already been 

bonded, and breaking it. 

First, as shown in Fig. 4, when lead pressers 1A and 18 

pr~ss down .the free ends 32a of the inner leads 32, the free 

10 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, ~roviding a 

positive and reliable connection of the wires 42, 44 and 46. 

Thus, the lead support portion 50, being formed of resin, 

15 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 an-d making 

20 the wire bonding operation difficult. 

After the wire bonding is completed, by.removing the lead 

pressers 1A and 18, 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 

25 element mounting portion 10 are electrically insulated by the 

insulating lead support portion 50. 

When such a bonding process and the mechanical 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 
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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 

5 the bonding is completed. The length and mechanical strength 

of the free ends 32a of the inner leads 32 should be 

appropriate to me·et these requirements. These requirements may 

take different forms depending on the device size, qesign 

features of the semiconductor element 20, the lead strength 

10 and other factors. There are also requirements for the 

insulating lead support portion 50 to have adequate thickness 

·to be able to insulate electrically the distance between the 

free ends 32a and the element mounting portion 10, to support 

the inner leads 32 stably, and to have lim1ted deformation or 

15 deterioration during the heat processing. 

In consideration of the above points, the following 

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 portion 50, a 

20 length L of the free ends l2a 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 

25 L: at least about 2.0 mm 

Next, the connection of the grounding wires is. described 

with reference to Figs. 1 and 3. 

The conducting layers 18a and 18b on the element moun.ting 

portion 10 act as grounding surfaces. Specifically, the 
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exposed surface of the first conducting layer 18a and a 

plurality of electrode pads 22 for grounding are connected by 

grounding wires 4·4a, whereby the exposed surface of the first 

conducting layer 18a ·~an be made to be common for grounding 

5 purposes. Furthermore, 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 grounding surface 

for the inner leads 32. In this way, the conducting layers 18a 

and 18b function respectively as grounding surfaces either 

10 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. 

15 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 g:rounded, 

20 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 

25 leads 32 provides grounding for a large number of grounding 

points of the semiconductor e 1 ement 20, and thus a stab 1 e 

ground potential may be obtained. 

c) When one of the electrode pads 22 of the 

semi6onductor element 20 and one of the inner leads 32 are 
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. grounded, then the back surface of the semiconductor 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 

5 element p6tential can be stabilized~ and the operation 

stabilized. 

10 

As for the wire bonding described above, the grounding 

wires should be connected sequentially with the shortest wires 

first. 

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 supported stably by four support leads 

15 38. A portion of each of the support leads 38 is fixed by the 

lead support portion 50. 

The frame lead 36 has a plurality· of identifying 

projections 36a formed thereon at.predetermined positions. The 

identifying projections 36a facilitate· identification of the 

20 bonding positions in the wire bonding process. 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 coordinates for the 

bonding positions on the frame lead 36, and then using an 

25 image recognition system to detect 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 carrying out the operation automatically and 

continuously. In this, the identifying projections 36a 
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function as markings for the detection of the .bonding 

positions by the image recognition system. 

This frame lead 36 is used as a lead for a power supply 

voltage (Vee) or a lead for a reference voltage (Vss). When 

the frame. lead 36 is used for example as a Vee 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 

10 reduced. As a result, it is possible to increase relatively 

the number of inner leads 32 which can be used as signal 

leads, and flexibility 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 

15 point of view. 

Moreover, the provision.of the frame lead 36 enables a 

fixed power supply voltage or reference voltage to be supplied 

to any point on the surface of the semiconductor element 20, 

and thus operating speeds can be increased while reducing the 

20 power supply noise. 

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 adequate width. As 

a result, if the frame lead 36 is used as a power supply lead, 

25 its electrical resistance can be made low, and a stable 

voltage can be supplied to any point. 

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 



-20-

reducing power supply noise, but also supporting high speed 

~ operation. 

Next, the fabrication method of the semiconductor device 

100 in this embodiment is described. · 

5 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 arrangement on a 

substrate frame 70. The outer leads 34 are coupled together 

10 by a dam bar 72 providing reinforcement 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 

15 each of the supp~rt leads 38 is connected to the dam bar 72. 

It should be noted that in this embodiment, the frame 

lead 36 is supported by four support leads 38~ Nevertheless, 

it is sufficient that the support leads 38 support the frame 

lead 36 stably, and other arrangements and numbers of support 

20 leads are possible, such as only two·support leads 38 disposed 

facing each other. 

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 certain regions of the main 

25 element mounting portion comprising 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 
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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 ncm, and thus its 

insulating properties have been confirmed to be good. 

It is equally possible to reverse the above procedure, 

and form the conducting layers 18a and 18b after the formation 

of the insulating layer 16. 

The semiconductor element 20 is bonded to a fixed 

position on the element mounting surface 12 of the element 

10 mounting port~on 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 

15 using an adhesive such as epoxy resin. Next, using the 

conventional 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. 

In this wire bonding process, by carrying out·the wire 

20 bonding in for example the sequence of grounding 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 reliable wire bonding. 

25 Next, the resin sealing portion 60 is molded with for 

example an epoxy resin using the normal molding 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. 
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Fig .. 7 is a schematic diagram illustrating an example 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 

5 element mounting portion 10 and the height (thickness) h2 of 

the lead support portion 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 example between about 0.05 mm and 0.5 mm, then the 

10 difference H - h1 between the depth H of the cavity 84 and the 

height h1 of the element mounting portion 10 is preferably 

between about O and 0.5 mm. By setting the height h1, the 

thickness·h2 and the de~th H in this way, the resin may be 

molded with the semiconductor element 20 and l•ad frame 1000 

15 positioned accurately. Moreover, the process will ensure that 

the exposed surface 14 of the element mounting portion 10 is 

reliably exposed from the resin sealing portion 60. 

Next, the substrate frame 70 and dam bar 72 are cut, and 

outer leads 34 are formed as required. 

zo The principal functions and effects of the semiconductor 

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 efficiently through 

the element mounting portion 10 which has high thermal 

Z5 conductivity, and escapes to the outside f ram 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. 
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Moreover, as shown in Fig. 20, by providing a convex 

structure for the reverse side from the element mounting 

surface 12 on which the semiconductor element 20 is mounted, 

the distance from the exposed surface 14 to the element 

5 mounting surface 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 

insulattng layer 16 formed on the surface thereof, 

10 short-circuiting between the· inner leads 32 and frame lead 36 

and the element mounting portion 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. 

15 2) The frame lead 36 is provided between the 

semiconductor element 20 and the inner leads 32, and using 

this frame lead 36 for example as a power supply lead (Vee or 

vss lead), a small number of inner leads 32 can be used to 

supply a predetermined voltage in a stable manner-to power 

20 supply electrode pads 22 provided at any locations on the 

semiconductor element 20, reducing power supply noise, and 

allowing operation speeds to be increased. 

The frame lead 36 allows power supply leads to be made 

common and reducing the number of leads required as power 

25 supply leads thus making more leads available to be used for 

example as signal leads, and thus wiring arrangement .design 

flexibility is improved. 

Again, since the 

projections 36a formed 

frame lead 36 has identifying 

therein, confirmation of bonding 
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positions using an image recognition system during the wire 

bonding process is both reliable and easy. 

3) By providing conducting layers 18a and 18b which are 

electrically connected to the conductive main element mounting 

5 portion on the element mounting surface 12 of the element 

mounting portion 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 

10 result, since it is possible to ieduce the number of grounding 

leads, more leads available-to be used· for example as signal 

leads, and thus again lead arrangement design flexibility is 

improved. 

15 

Second Embodiment 

A semiconductor device 200 of this embodiment is now 

described with reference to Figs. a 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 

20 reference numerals, and detailed descript_ion of them is 

omitted here. 

The first point at which the semiconductor device 200 of 

this embodiment differs from the semiconductor device 100 of 

the first embodiment is that the top surface of the element 

25 mounting portion 10 is oblong, with longer and shorter sides, 

and the lead support portion 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. 

The lead support portions 52 and 54 are partially 
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provi ded, 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 

5 extending in ·the longer direction. In other words, if a lead 

support portion were provided for inner leads 32 extending in 

the short~r 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 

10 bonding process will not be.able to be carried out reliably. 

However, 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 ·1 eads 32 extending in the 1 onge r 

direction, even if no structure is pro~ided corresponding to 

15 the lead support portion due to the mechanical strength of the 

lead frame and leads themselves, adequate stability can be 

ensured during the wire bonding process. 

The second point at which the semiconductor device 200 of. 

this embodiment differs from the first embodiment is·that the 

20 second conducting layer 18b forming 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 second conducting layer 18b of this long 

and narrow shape, the space for forming the grounding wires 

25 44b is enlarged, and the wiring arrangement design is made 

easier. 

The third point at which the semiconductor device 200 of 

this embodiment differs from the first embodiment is that 

resin penetration holes 62 are formed in the large portion 10a 
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extending in the thickness direction. 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 

5 portion 10 and the resin sealing portion 60 is increased, and 

the mechanical strength of the package is further improved. 

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 

10 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. 

15 Secondly, by the. provision of the frame lead 36, for.example 

power supply leads can be made common, and a predetermined 

voltage can .be suppli~d in a stable manner to po~er supply 

electrode pads 22 on the semiconductor element 20, and 

possibly other benefits are obtained. Thirdly;· by the 

20 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. 

25 variant form of grounding surface 

The pattern of the conducting layer on the element 

mounting portion 10 forming the grounding surface is not 

restricted to that in the embodiment above, and many variants 

are also possible. For example, as shown in Figs. 10A and 
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10B, the grounding surface may be formed As a conducting layer 

\ 18c forming a continuous grounding surface for both the 

semiconductor element 20 and the inner leads 32. In this 

variant embodiment, since the frame lead 36 is formed over the 

5 .conducting 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 

Fig. 11 is a plan view showing schematically essential 

10 portions of a semiconduct6r device 300 relating to a third 

embodiment of the invention. The semiconductor 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 

15 shown in Fig. 1 except for the frame lead, the description 

uses the same reference numerals. 

Fig. 11 shows a frame lead 336 without the identifying 

projec~ions 36a of the ftame lead 36 in Fig. 1. As described 

above, the identifying projections 36a facilitate the 

20 identification of bonding positions,.but their omission in no 

way impi.nges adversely on the functioning of .the frame lead 

itself. 

Since, however, the identification of the bonding 

positions is made more difficult, it is preferable to employ 

25 some other means to compensate for this. For example, one 

possibility for providing an easily recognizable 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 
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the bonding positions on the frame lead 336. 

Fourth Embodiment 

Fig. 12 is a plan view showing schematically essential 

portions of. a s~miconductor device 400 relating to a fourth 

5 embodiment of the invention. The semiconductor 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 structure is the same except for 

the second conducting layer as that of the semiconductor 

10 device 300 shown in Fig. 11, the description uses the same 

reference numerals. 

In contrast with the plurality of the second conducting 

layer 1 Sb in a spot-shape._ as shown in Fig. 11 , the second 

conducting layer 418b in Fig. 12 is formed as a square ring in 

15 the region between the inner leads 32 and the frame lead 36. 

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 layers at separate 

locations. 

20 Fifth Embodiment 

25 

Fig. 13 is a sectional view showing schematically 

essential portions of a semiconductor device 500 -relating to 

a fifth embodiment of the inve~tion. The semiconductor device 

500 differs from the semiconductor device 100 shown in Fig: 2 

in the form· of the first conducting layer. Si nee 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. 

Fig. 2 illustrates that the first conducting layer 18a 
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has a greater surface area than the area occupied by the 

semiconductor element 20. In contrast, in Fig. 13 a first 

conducting layer 51Ba has a smaller surface area than the area 

occupied by the semiconductor element 20. 

The reason for this is the following. As described 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 insulating layer 16 is formed by 

10 oxidation, and has good bondin~ properties with the resin. 

Therefore, as shown in Fig. 2, if the first conducting 

layer 18a is formed to project outside the semiconductor 

element 20, the bonding contact of the resi.n sealing portion 

60 with this portion is .Poor. Moreover, the resin sealing 

15 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 

2-0 element 20 is used for example for a ground connection through 

the· first conducting layer 1Ba, the electrical connection 

cannot be guaranteed. 

In this ~ase, as shown in Fig. 13, the first conducting 

Jayer 51Ba has a smaller surface area than the area occupied 

25 by the semiconductor element 20, and the first conducting 

layer 518a is arranged not to project outside the 

semiconductor element 20. By this arrangement, since the 

resin sealing portion 60 does not come into contact with the 

first conducting layer 518a, the resin seal can be complete, 
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and the conductivity. between the reverse surface of the 

semiconductor element 20 and the first conducting layer 518a 

is assured. 

If the first conducting layer 518a is formed in this way, 

5 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 

10 _have any negative effect on the bonding properties of the 

semiconductor element 20 with the resin sealing portion 60. 

Sixth Embodiment 

Figs. 14A· and 148 are sectional- views showing 

schematically essential portions of a semiconductor device 600 

15 relating to a sixth embodiment of the invention. Elements in 

this semiconductor device 600 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 

20 omitted here. 

In this embodiment, the characteristic distinguished 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 

25 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 mechanical strength of the package. 

Furthermore, because of the undercut form, the distance 
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f rom the exposed surf ace 14 to the 1 arge portion 1 Oa is 

increased, and at least some pr6tection against water ingress 

is obtained. 

It should be noted that in this embodiment no conductive 

5 layer or insulating layer is formed on the surface of the 

element mounti.ng portion 10. 

10 

Next, an example of fabrication me.thod of the element 

mounting portion 10 of this embodiment is described with 

reference to Figs. 15A to 150. 

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 element mounting 

portion 10 to be formed. The first resist film 82 is disposed 

at predetermined intervals in portions corresponding to the 

15 exposed surface 14 of the element mounting portion 10. A 

second resist film 84 is formed on the underside of the metal 

sheet 80. 

As shown in Fig. 158, using the resist films 82 and 84 

used as a mask, the metal sheet 80 is immersion etched by an 

20 etching solution with for example ferric chloride as its 

pr inc i pal constituent. The meta 1 sheet 80 is etched to a 

depth corresponding to the thickness of the small portion 10b 

of the element mounting portion 10. 

Next, as shown in Fig; 15C, the resist films 82 and 84 

25 are removed, and then as shown in Fig. 150, the metal sheet 80 

is mechanically separated at positions delimiting the large 

portions 10a of the element mounting portions 10, using for 

example a press operation or machining operation, thus forming 

the element mounting portions 10. 
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I n the above described process. since an isotropic 

etching process such as immersion etching is pe-rformed. the 

side surfaces which are subjected to the etching constitute an 

undercut. 

5 Moreover. by performing immersion etching, an oxide layer 

forms on the etched surf ace, and this not only acts as an 

insulating layer, but also provides a surface having good 

bonding properties with the resin forming the resin sealing 

portion 60. · 

10 Seventh Embodiment 

A semiconductor device 700 relating to a seventh 

embodiment of the inverition is described, with reference to 

Fig. 16. In Fig. 16, elements which have .substantially the 

same function as corresponding elements of the sixth 

15 embodiment are given the same reference numerals, and detailed 

description of them is omitted here. 

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 conducting layer 64 is for 

20 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 layer 34a. By forming the 

conducting layer 64 in this way, the corrosion resistance 

effect with respect to the exposed surface 14 of the element 

25 mounting portion 10 can be improved. Further, the provision of 

the conducting 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. 
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To describe the fitting of a cooling fin in more detail, 

if a cooling fin is attached by adhesive, this is likely to be 

detached by the heat effects. If a cooling fin is attached by 

a clip mechanism, the contact area between the element 

5 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 method .. 

More specifically, solder is first also applied to the 

cooling fin, then the conducting layer 64 is heated to about 

10 180 ·c and the cooling fin is heated to about 300 ·c. When the 

two are brought into contact, the solder 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 

15 relatively low temperature, the semiconductor element 20 can 

be protected from heat. 

Eighth Embodiment 

A semiconductor device 800 relating to an eighth 

embodiment of the invention is now described, with reference 

20 to Fig. 17. 

In Fig. 17, elements which are substantially the same as 

corresponding elements of the first embodiment are given the 

same reference numerals, and detailed description of them is 

omitted here. Additionally, description of grounding wires is 

25 omitted in Fig. 17. 

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 semiconductor device 800 in 
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which the element mounting portion 10 is sealed in this way, 

the heat radiation efficiency is inferior to that of the 

exposed type. Nevertheless, the semiconductor element and 

surrounding wiring is substantially totally sealed within the 

5 resin sealing portion 60, so that ingress of matter which 

might affect the semiconductor element or wiring can be more 

effectively prevented. 

Further, in this embodiment, the inner leads 32 are 

provided with support arms 30a formed integrally therewith, so 

10 that support of the inner leads 32 is assured, and deformation 

thereof is prevented. Since the support arms 30a are 

electrically conductive, it is necessary 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 

15 3oa. 

In a semiconductor device 800 of this type which seals 

the element mounting portion 10, it is preferable that the 

support arms 30a are provided, but if for example the lead 

frame strength is increased, it may be possible to dispense 

20 with the support arms 30a. 

Next·, Fig. 18 illustrates the sequence for carrying out 

wire bonding of wires 40 on the electrode pads 22 of a 

semiconductor element 20. 

As shown in Fig. 1 for example, a plurality of electrode 

25 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. 

In . other words, along one side of the square 
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semiconductor element 20, whereas the wires 40 connecting 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 
' 

5 inclined at an oblique angle to the side. Moreover, the 

closer to the corner, the more oblique this inclination. 

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 

10 toward the center, this oblique inclination becomes more 
. . 

perpendicular, and close to the center the wires are disposed 

substantially perpendicular to this orientation. 

This is shown magnified in Fig. 18. 

The wire bonding proposed here is sequentially carried 

15 out starting near a corner and progressing toward 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 

20 of the electrode pads 22 (the wires 40 near the center), and 

in the direction . in which the inclination becomes 

progressively more perpendicular. 

Specifically, in Fig. 18 wires 40a, 40b, 40c and etc._ are 

connected in sequence to the electrode pads 22a, 22b, 22c, and 

25 etc. 

The reason for this is that if wire bonding is carried 

out in the reverse direction, the jig clamping the wires 40 

may co 11 i de with one of the al ready connected wires 40, 

severing it. 
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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 connecting the wire 40c, the 
. . 

5 wire 40b is connected, the jig clamping the wire ·(shown as a 

10 

broken circle in the figure) will contact the wire 40c. 

Similarly, when after connecting the wire 40b, the wire 40a is 

connected, the jig clamping the wire will contact the wire 

40b. 

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 existing wires. 

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 

15 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 connecting the wire 40b, the 

20 wire 40c is connected, the jig c 1 amping the wire does not 

contact the wire 40b. Thus satisfactory wire bonding can be 

carried out. 

25 

Next, Figs. 19A to 190 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. 
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b) As shown in Fig. 198, resin in either the molten or 

dissolved state is applied by potting to only a region 

covering the semiconductor element 20, leads 30 and wires 40, 

to form a resin seal 90. Potting in this way may prevent the 

5 wires 40 from being broken by the pressure of the injected 

resin. 

c) As shown in Fig. 19C, the element mounting portion 10 

with the above elements mounted thereon is disposed with the 

1 eads 30 sandwiched between mo 1 ds 92 and 94, and resin is 

10 injected. Since the wires 40 are already sealed within the 

resin seal 90 formed .bY the potting step, even if conventional 

resin injection is carried out; the wires 40 are protected 

from the pressure of the injection, and breakages can be 

prevented. 

15 d) Thus, as shown in Fig. 190, a resin sealing portion 

96 is formed, and the semiconductor device 100 fabricated. 
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WHAT IS CLAIMED IS: 

1. A resin sealing type semiconductor device, comprising: 

an element mounting member having an element 

mounting surface for mounting a semiconductor element, said 

5 semiconductor element bonded to said element mounting surface 

of said element mounting member; 

10 

15 

a plurality of leads disposed on and insulated from 

said element mounting member, said plurality of leads being 

separated from said semiconductor element; 

a frame lead disposed around a periphery of said 

semiconductor element and separated from said semiconductor 

element and said element mounting surface, said frame lead 

being continuou~ around said periphery of said semiconductor 

element; 

a plurality of wires including at least one of first 

wires electrically connecting a first number of said leads to 

a first number of electrodes of said ~emiconductor element, 

second wires electrically connecting a second number of said 

leads to said frame lead, and third wires electrically 

20 connecting said frame lead to a second number of said 

25 

electrodes of said semiconductor element; and 

a resin sealing said element mounting member, said 

semiconductor element, parts of said plurality of leads and 

said frame lead. 

2. The resin sealing type semiconductor device as 

defined in claim 1, wherein each of said leads comprises an 

inner lead and an outer lead, a free end of said inner lead 

overlapping said element mounting surface of said element 

mounting member. 

111111i1il1r , . 
. •!" 
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3. The resin sealing type semiconductor device as 

defined in claim 2, wherein an insulating lead support is 

bonded to said element mounting member and said inner lead of 

each of said leads so that a portion of said insulating lead 

5 support is in-between said element mounting member and said 

inner lead of each of said leads, said insulating lead support 

a 11 owing said free end of said inner 1 ead of each of said· 

leads to contact said element mounting surface of said element 

mounting member. 

10 4. The resin sealing type semiconductor device as 

defined in claim 3, wherein said insulating lead support is 

formed around an entire periphery of said element mounting 

surface, said insulating lead support being continuous around 

said entire periphery of said element machine surface. 

15 5. The resin sea 1 i ng type semiconductor device as 

defined in claim 3, wherein said insulating lead support is 

formed partially around the periphery of said element mounting 

surface. 

6. The resin sealing type semiconductor device as 

20 defined in any ·one of claims 1 to 5, wherein ·said element 

mounting member comprises a. substan~e having high thermal 

conductivity. 

7. The resin sealing type semiconductor ~evi6e as 

defined in claim 6, wherein said element mounting member 

25 comprises substantially at least one of copper, aluminum, 

silver and gold. 

8. The resin sealing type semiconductor device as 

defined in any one of claims 1 to 7, wherei~ at least one of 

a first conducting ·layer and a second conducting layer is 

' iiii1m1m1nr 
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formed on said element mounting surface, said first conducting 

layer providing a ground for a number of said el~ctrodes of 

said semiconductor element and said second conducting layer 

providing a ground for a number of said plurality of leads. 

9.. The resin sealing type semiconductor device as 

defined in claim 8, wherein said first and second conducting 

layers comprise at least one of silver, gold, palladium and 

aluminum. 

10. The resin sealing type semiconductor device as 

10 defined in claim 8, wherein said first and second conducting 

15 

layers are formed in a mutually separated manner. 

11. The resin sealing type semiconductor device as 

defined in claim 8, wherein said first and second conducting 

layers are formed in a continuous manner. 

12. The resin sealing type semiconductor device as 

defined in any one of claims 8 to 11, wherein an insulating 

layer is formed on the surface of said element mounting 

member, said insulating layer and said first and second 

conductive layers being mutually exclusive on the surface of 

20 said element mounting member. 

25 

13. The resin sealing type semiconductor device as 

defined in claim 12, wherein said insulating layer comprises 
,.. 

an oxide film obtained by oxidizing said element mounting 

member. 

14. The resin sealing type semiconductor device as 

defined in any one of claims 1 to 13, wherein said element 

mounting member comprises a large portion and a small portion 

projecting from said large portion, a surface of said large 

portion being said element mounti!19._ surface, a cross-section 
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of said large and small portiohs having an inverted.T-$hape. 

15. · The resin sealing type semiconductor device as 

defined in claim 14, wherein said resin seals said element 

mounting member except for a top surface of said small portion 

5 of said element mounting member. · 

16. The resiM sealing type semiconductor device as 

defined in claim 14 or 15, wherein said _top surface of said 

small portion of said element mounting member is convex. 

17. The, resin sealing type semiconductor device as 

10 defined in any one of claim_s 14 to 16, wherein said small 

portion of said element mounting member comprises a top 

surface and side surfaces, said small portion having an under 

cut so that a cross-section of said sm~ll portion has a cross­

sectional length of said top surface greater than a cross-

15 sectional length of said side surfaces. 

18. The resin sealing type semiconductor device as 

defined in any one of claims 15 to 17, wherein said large 

portion of said element mounting member has resin penetration 

holes, said resin penetration holes having axes perpendicular 

20 to said element mounting surface of said large portion. 

25 

19. The resin sealing type semiconductor device as 

defined in any one of claims 1 to 13, wherein a solder layer 

is formed on said top surface of said small portion of said 

element mounting member. 

20. The resin sealing type semiconductor device as 

defined in any one of claims 1 to 19, wherein a solder layer 

is formed on said top surface of said small portion of said 

element mounting member. 

21.· The resin sealing type semiconductor device as 
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defined in any one of claims 1 to 22, wherein said frame lead 

has identifying projections for wire bonding image 

recognition. 

22. The resin sealing type semiconductor device as. 

5 defined in any one of claims 1 to 23, wherein said frame lead 

has identifying projections for wire bonding image 

recognition. 

23. The resin sealing type semiconductor device as 

defined in claim 2, wherein said frame.lead is a power supply 

10 lead. 

24. The resin sealing type semiconductor device as 

defined in claim 23, wherein said frame lead is a power .supply 

lead. 

25. A method of fabricating a resin sealing type 

15 semiconductor device, comprising: 

bQnding a semiconductor element to an element 

mounting surface of an element mountin9 member; 

disposing a plurality of leads on said element 

mounting member, said plurality of leads being insulated and 

20 separated fro~ said semi~onductor element; 

disposing a frame lead around a periphery of said 

semiconductor element, .said frame lead being separated from 

said semiconductor element and said element mounting surface, 

said frame lead being continuous around the periphery of said 

25 semiconductor element; 

forming a plurality of wires including at least one 

of first wires electrically connecting a first number of said 

leads to a first number of electrodes of said semiconductor 

element, second wires electrically connecting a second number 
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of said·leads to said frame lead, and third wires electrically 
connecting said frame lead to a second number of said 
electrodes of s~id semiconductor element; and 

~ealing said element mounting member, said 
5 semiconductor element, parts of said plurality of leads and 

said f·rame lead with a resin. 

26. The method of claim 25, wherein said semiconductor 
element is bonded to said element mounting surface in a fixed 
position using electrically conductive adhesive, a lead frame 

10 comprises said plurality of leads and said frame lead, said 
lead frame is bonded to said element mounting member with an 
adhesive having an insulating lead support in-between said 
elem.ant mounting member and said lead frame, .said plurality of 
wires is connected to at least one of electrodes of said 

15 semiconductor element and frame lead by using a wire bonding. 
device, and said resin seals said mounting member, said 
semiconduct~r element, parts of said plurality of leads and 
said frame lead by a molding process usi-ng a metal mold. 

27. The method of claim 26, wherein said first and 
20 second wi~es are connected to said first and second numbers of 

said leads by depressing inner leads corresponding to the 
first and second wires with lead pressers so that ends of said­
inner leads contact said element mounting surface of said 
element mounting member. 


