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SEMICONDUC!OR DEVICE~ SUBSTRATE 10R A SEMICONDUCTOR DEVICE, 

ME!'HOD OF MA?W!'ACWRB '?HEREOF, AND ILBC'I'RONIC INS'.rRUMEN~ 

. BA.CJCGROtmt> OF TH!f I?tVislftIC>N 

Field of ~he Invention 

The :present .invention relates to a semiconductor device, 

a sub$trate for a sendconduotor device, a method of manufacture 

thereof, and, an electronic instrument 

Description of Re1a~ed Art 
With increasingly high functionality of semiconductor 

deviees, there is a demand for higher pin count and more 

compactness, for which purpose Ball Grid Array {BGA) types and 

Chip Size/Scale Package {CSP) types of package have received 

attention. These packages have a wiring pattern and external 

terminals formed on a substrate, and a semiconductor chip is 

bonded to the wiring pattern, and sealed with resin. 

Conventionally, a substrate used in these packages is 

formed of resin, as a result of which there are problems of 

inadequate flatness and heat dispersion. If the flatness is 

inadequate, faulty mounting on a mounting substrate may occur, 

and if the heat dispersion is inadequate the performance as a 

semiconductor device may be impaired. ~herefore, a stiffener 

is adhered to the substrate for the purpose of ensuring flatness, 

and to assist heat dispersioh a heat spreader is adhered. 

Therefore, a paekage using the substrate commonly 

requires a stiffener and a heat spreader, and so there is the 

problem that the manufacturing cost is increased. 
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It should be noted that if a metallic substrate is used, 

the problems of flatness and heat dispersion are eliminated. 

However, with a metallic. su1:>$t:J;"a te, it . th~ wiring pa ttE!?:'!l and 

external termtna.l~ ate t<:>rmed on opJ?Osite sides,. it is difficult 

to achieve electrical iil.sulati<m. That is to say, tne wJring 

:pattern and the external terminals are electrically connected 

through through holes formed in the substrate, ancl with a 

metallic stibstrate it is. difficult to achieve el.ectr~cal 

insulation within the t~~ugh hol.es. 

St.JMroiQUtY OF ~- IMiti!J:ON 

The present invention is made in consideration ·of these 

problems, and has as its object the provision of a semiconductor 

device, a substrate for a semiconductor device, a method of 

manufacture thereof, and an electronic instrument, such that 

a substrate of excellent flatness and heat dispersion is used, 

and moreover the manufacturing cost can be kept down. 

(1) According to a first aspect of the present invention, 

there is provided a semiconductor device comprising: 

a substrate for a semiconductor device, wherein the 

substrate includes a oore iayer formed of a metal that promotes 

heat dispersion, a through hole formation portion formed in the 

core layer, a plurality of through holes formed in the through 

hole formation portion, insulating layers formed on both sides 

of the core layer, and wires f onned on the insulatin9 layer and 

achieving electrical conductivity throu9h the through holes 

from one surface to the other of the core layer; and 
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a semiconductor ehip provided on the substrate for a 

semiconductor device, and having electrodes electrically 

connected to the wires. 

The flatne:t?s and heat dispe·rsion of the sub:;;trate are 

ensured by the co.re layer. The 'W',ires eiectric.ally connecting 

both sides of the core layer are formed in through holes in the 

through hole formation portion, which is of a distinct material 

from the core layer, and therefore electrical insulation of the 

wires and core layer can be achieved. In this aspect of the 

present invention; as a metal promoting the dispersion of heat 

can be used a metal having a high thermal conductivity and a 

certain surface area. 

( 2) An opening may be formed in the core layer, and the 

through hole formation portion may be formed by filling this 

opening with an insulating material, and the through holes l1lay 

be formed in thi$ insulating material. 

Since the area of the insulatinq material is defined by 

the opening, the through hole formation portion can be easily 

formed. 

(3) As the insulating material may be used a resin. 

(4) The opening may be formed in at least one of a 

peripheral portion and a central portion of the core layer. 

In this way, there is no particular restriction on the 

position of the opening. 

( 5} The semiconductor ohip may be disposed on the central 

portion of the core layer and may be also mounted over at lea.st 

one of the through holes. 
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By the formation of the through holes under the 

semiconductor chip, a large number of through holes can be 

formed. 

( 6) i!'he semic~mductor chip ni.ay be inountec:i over the through 

hole through an adh.esive. In this case, th~ function of air 

escape is facilitated by the through holes. 

(7) As the adhesive may be used a thermally conductive 

material. In this case, heat transmitted from the adhesive is 

cooled in the through.holes. 

(8} The through holes may be disposed in zi.9za9. 

This makes it possible to form a large number of throug'h 

holes, and the demand for high pin count can be met. 

( 9) The opening nt?Y be formed on the peripheral portion 

of the core layer along the edge of the core layer, with an 

opening length longer close to the peripheral portion than close 

to the central portion of the core layer. The through hol.es may 

be arranged in zigzag on a plurality of phantom lines that are 

imagined to be over the openinq and to extend parallel to a 

longitudinal direction of the opening. The number of the through 

boles arranged on one of the phantom lines that is close to the 

edge of the core layer may be larger than the number of the 

through holes arranged on one of the phantom lines that is close 

to the central portion of the core layer. 

By means of this, the opening can be formed with an opening 

length longer close to the periphery than close to the center 

region of the core layer. T?-erefore, a larger number of throu9h 

hol.es can be formed in the opening close to the periphery of 
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the core layer than close to the center of the core layer .. Since 

the throu9h hOleS are arranged in Zi<jzag' t Wiring Can be Carried 

out easily. By disposing the through holes in zi9za9, a lar9e 

nuIQber of through holes can be fo~ed, and as a res-ult the demand 

for high pin count can :t>e met. 

( 10) 'l:he wires may include inner leads extending from the 

through holes toward the central portion of the core layer, and 

connected to electrodes of the semiconductor chip. 

Since the inner leads are drawn out from the 2igza9 

through holes, the inner leads dra~n out from the thrc;>ugh holes 

formed close to the periphery of the core layer in the opening 

are made easier to avoid the through holes formed close to the 

center of the core layer. 

{ 11) According to a second aspect of the present invention, 

there is provided a substrate for a semiconductor device, 

comprising: 

a core layer formed of a metal that promotes heat 

dispersion; 

a through hole formation portion formed in a part of the 

core 1ayer; · 

a plurality of through holes formed in the through hole 

fo:cmation portion; 

insulating layers formed on both sides of the core layer; 

and 

wires formed on the insulating layers and achieving 

electrical conductivity through the through holes from one 

surface to the other of the core layer. 
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According to this aspect of the present invention, the 

flatness and heat dispersion of the substrate are ensured by 

the core layer, and by virtue of the formation of the through 

holes in the through bole fo:rmation portion °that is Of a distil).Ct 

material from the core layer, electr·ical insulation of the wires 

and core layer can be achieved. In this aspect of the invention, 

as a metal promoting heat dispersion can be used a metal havinq 

a high therm.a1 conductivity and a certain surface area. 

( 12) An opening may be formed in the core layer, and the 

through hole form~tion portion may be formed by filling this 

opening with an insulating material, and the through ho1es may 

be formed in this insulating materia·l. 

Since the area of the insulating material is defined by 

the opening, the through hole formation t>Ortion can be easily 

formed. 

(13) As the insulating material may be used a resin. 

(14) The opening may be formed in at least one of a 

pe·riphe.ral portion and a central portion of the core layer. 

In this way, there is no particular restriction on the 

position of the opening. 

(15) The through holes may be disposed in zi9za9. 

Since a large number of throuqh holes can be formed in 

this substrate for a semiconductor device, this substrate can 

be used for a semiconductor device such that a high pin count 

is required. 

( 16) The opening may be formed on the peripheral portion 

of the core layer along the edge of the core layer, with an 
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openin9 length longer close to the periphe;ral portion than close 

to the central portion of the core layer. The throu9h holes may 

be arX"anged in zigzag on, a plurality of phantom line~ that are 

imagined to be over ~he openin~ anc;J..tp extend parallel to a 
: . '· 

longitudinal dir~ction of the opening. The nuiilber of the through 

holes arranged on one of the phantom lines that is close to the 

edge of.the core layer may be larger than the number of the 

through hole~ arranged on one of the phqntom lines that is close 

to the central portion of the core layer. 

By means of this, the opening can be formed with an openin~ 

length lon,ger close to the periphery than close to the center 

region of th·e core layer. Therefore·, a larger number of through 

holes can be formed in the opening close to the periphery of 

the core layer than close to the center o:f the core layer. Since 

the through holes are formed in zigzag, wiring can be carried 

out easily. By disposing the through ho1es in zigzag, a large 

number of through holes can be formed, and as a result the demand 

for high pin count can be met. 

(17) The wires may comprise inner leads extending from 

the throuqh holes toward the central portion of the core layer, 

and plating leads extending from the through holes toward 

outside of the core layer. 

The inner leads and plating leads are drawn out from the 

zigza9 through holes. Therefore, the inner leads drawn out from 

the through holes formed close to the periphery of the core layer 

in the opening are made eas1er to avoid the through holes formed 

close to the center of the core layer. The plating leads drawn 
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out from the throu9h holes formed close to the center of the 

core layer in the opening are made easier to avoid the through 

holes formed close to the periphery of the core layer. I:t should 

be noted that here the plating leads are U$ed when carrying out 

electroplating .. 

( 18) A first opening may be formed in a central portion 

of the core layer, and a second opening may be formed in a 

peripheral. portion of the core layer. '!'he through hole formation 

portion may be fo~ed by filling the first and second openings 

with an insulatinq material. A first 9roup of th.e through holes. 

may be formed in zigzag in the insulating mate;rial within the 

first opening, and a second group of the through holes may be 

formed in zigzag in the insulating roateria1 within the second 

opening .. A first group of the wires may be formed to extend from 

through holes of the first group to short of the second opening, 

and a second group of the wires may be formed to extend from 

through holes of the second group to short of the first opening, 

the first and second groups of wires being disposed in an 

alternating fashion. 

( 19) According to a third aspect of the present invention, 

there is provided a substrate for a semiconductor device 

comprisinq: 

a core layer formed of a metal that promotes heat 

dispersion; 

insulatinq layers formed on both sides of the core layer; 

a plurality of through hole formation portions formed 

around each of a plurality of semiconductor chip mounting 
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regions in the core layer; 

a plurality of through holes formed on both sides of a 

central po;tion of each of the tb;rough hole formation portions; 

a pla,ting wire passing over the centr~l portion of each 

of the through hole formation portions;· 

plating leads connecting from the plating wires to the 

through holes; and 

inner· 1eads extending .froin the through holes to over the 

insulating layers outside the throu.9h hole formation portions. 

'l'be flatness and heat d.ispersion of the substx:ate a:r;e 

ensured by the co;ce layer, and by virtue of the :formation of 

the through holes in the through hole formation portion that 

is of a distinct material from the core layer, electrical 

insulation of the wires and core layer can be achieved. 

A plural.ity of semiconductor chips can be mounted on this 

substrate, and by cutting in predete:cnined positions individual 

semiconductor d.~vices can be fabricated. A plurality of through 

hole formation portions are formed around each semiconductor 

chip mounting region, a plurality of through holes are formed 

on both sides of a centrCll portion of each through hole 

formation portion, and inner leads extend from the through holes . 

When this substrate for a seJ]liconductor device is cut at the 

central portion of each through hole formation portion into 

single pieces, each of the single pieces has inner leads drawn 

out from the through holes .. Plating leads are connected to the 

through holes / and the plating leads are ea.ch connected to the 

plating' wire. Therefore, through the plating wire and plating 
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leads, electroplating can be carried out on the inner leads. 

Moreover, since the plating wire is fomed over the central 

po:ction of each through hole formation po.:r:;ticm, if the substrate 

f<:>~.a s~iconductor device is cut up using a c'Cl.t wide~ than th~ 
. . 

width of the platin9 wi~e in t'.hi.s positiqn, the electrical 

connections among the plating leads are removed, and the inner 

leads are also no lon9'er electrically connected. In this aspect 

of the invention, as a metal promoting heat d:l!Spersion can, be 

used a metal having a high thermal conductivity alld a certain 

surface area. 
. . 

( 20) Openings may be formed iA the core. layer; the through 

hole formation portions may be formed by f illinq the openings 

with an insulating material; and the through holes may be formed 

in the insulating material. 

Since the area of the insulating material is defined by 

the openings, the through hole formation portions can be easily 

formed. 

( 21) According to a fourth aspect of the present invention, 

there is provided a method of manufacture of a semiconductor 

device, comprising the steps of: 

providing a substrate including a metal portion and an 

insulating portion; 

forming a plurality of through holes in the insulating 

portion; ·· 

providing a conductive member within each of the through 

holes; 

attaching a semiconductor chip to one surface of the 
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substrate; 

providing external terminals on the other surf aee of the 

substrate; and 

fonning wires electrically connecting the semiconductor 

chip and the external terminals through the conductive member, 

with an insulating layer interposed over the metal portion. 

Aceording_to this aspect of the present invention, a 

semiconductor device can be obtained in which the flatness and 

heat dispersion of the substrate are ensured, and the electrical 

insulation between the conductive member and metal portion is 

achieved. 

( 22) The step of providing the substrate may include a 

step of forming a hole in a metal plate, and a step of f ormin9 

the insulating portion in the hole. 

In this way, a substrate including the metal portion and 

the insulating portion can be obtained. 

( 23 ) The step of providing the substrate and the step of 

forming the wires may be carried out by: providing an adhesive 

that is the material for the insulatinq portion and the 

insulating layer on both surfaces of the metal plate and within 

the holes; applying a metal foil that is the material for the 

wires; and etching the metal foil. 

By simply applying the metal foil with the adhesive 

interposed, the insulating portion can be formed simply, and 
- . 

the wires can be formed on the metal portion with the insulating 

layer interposed. 

{ 24) According to a fifth aspect ~f the present invention, 
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there is provided a method of manufacture of a semiconductor 

device, comprising the steps of; 

providinq a subst:i;ate including a metal portion having 

a plurality o'f semiconductor 9hip mo'!lnting regions, and a 

plurality of insulating portions. formed around each of the 

semiconductor chip mounting regions; 

forming a plurality of through holes on both esides of a 

phantom line crossing each of the insu.lating portions; 

forming wires including a plating wirie e:xtending along 

the phantom line of each of the insulating portions, plating 

leads connecting from the plating wire to the throqgh holes, 

and inner leads extending from the · through holes with an 

insulating layer interposed to over the metal portion; 

providing a conductive member within each of the through 

holes; 

attaching a plurality of semiconductor chips to one 

surface of the substrate and connecting electrodes of each of 

the semiconductor chips to the inner leads; and 

cutting the substrate into a plural.ity of single pieces 

while cutting away the plating wire. 

A plurality of semiconductor chips can be mounted on the 

metal portion, and by cutting in predetermined positions 

individual semiconductor devices can be fabricated. A plurality 

of insulating portions are formed around each semiconductor 

chip mounting region. A plurality of through holes are formed 

on both sides of the phantom line crossing each insulating 

portion, and inner leads extend from the throu9h holes. When 
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this substrate is cut along the phantom line crossing each 

insulating portion into single pieces, each of the single pieces 

has inner leads drawn out from the thro'Q9h holes. J?lating leads 

are connected to the through holes , and the plating leads are 

each connected to the plating wire. 'l'herefore, throllgh the 

plating wire and plating leads, electroplating can be carried 

out on the inner leads. MoreovE;!r, the plating wire is formed 

along the phantom line crossing each insulating portion. Since 

the substrate is cut up while cutting away the plating wire in 

this position, the electrical connections ainong the plating 

leads are removed, and the inner leads are also no longer 

electrically connected. 

(25) The step of pro~iding the substrate may include a 

step of forming holes in a metal plate, and a step of forming 

the insulating portions in the holes. 

In this way, a substrate including the metal portion and 

the insulating portions can be obtained. 

(26) The step of providing the substrate and the step of 

forming the wires may be carried out by: providing an adhesive 

that is the material for the insulating portions and the 

insulating layer on both surfaces of the metal plate and within 

the holes; applying a metal foil that is the material for the 

wires; and etching the metal foil. 

By simply applying the metal foil with the adhesive 

interposed, the insulating portions can be formed simply, and 

the wires can be formed on the metal portion with the insulating 

layer interposed. 
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{ 27) According to a sixth aspect of the present invention, 

there is provided a method of manufacture of a substrate for 

a semiconductor device, comprising the steps of: 

forming a hole ina metal plate, fomin9 an insulating . . . 

portion in the hole, and forming a plurality of through holes 

in the insulating portion. 

According to this method, flatness and heat dispersion 

are ensured, and a substrate fo:r a semiconductor device can be· 

obtained in which the electrical insulation of the conductive 

member and the J'.Uetal portion is ach.ieved. 

(28) According to a seventh aspect of the present 

invention·, there is provided a method of manufacture of a 

substrate for a semiconductor device, comprising the steps of: 

providing a metal plate, forming a plurality of holes 

around a plurality of semiconductor chip mounting regions on 

the lt\etal plate, and t·orlt\ing an insulating portion in each of 

the holes; 

forming a plllrality of throu9h holes on both sides of a 

phantom line crossing the insulating portion; 

forming wires including a plating wire extending along 

the phantom line of the insulating portion, plating leads 

connecting from the plating wire to the throu9h holes, and inner 

leads extending from the through holes with an insulating layer 

interposed to over the metal plate; and 

providing a conductive member within each of the through 

holes. 

A plurality of semiconductor chips can be mounted on the 
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metal plate, and by cutting in predetermined positions 

individual semiconductor devices can be fabricated, according 

to this mettiod of manufacture of a substrate for a semiconductor 

device. A I?lurality of insulating portions are formed around 

each semiconductor chip mottnting re91on. A plurality of through 

holes are foJ:l1led on both sides of the phantom line crossing each 

insulating portion, and inner leads extend from the throu11h 

holes • When this substrate is cut along the phantom line 

crossing each insulating portion into single pieces, each of 

the single pieces has inner leads drawn out f;romthe through 

holes. Plating leads are connected to the through holes, and 

the plating leads are each connecte.d to the plating wire .. 

Therefore, through the plating wire and plating leads, 

electroplating can be carried out on the inner leads. Moreover, 

the plating wire is formed along the phantom line crossing each 

insulating portion. If in this position, the substrate is cut 

up using a cut wider than the width of the platinq wire, the 

electrical connections among the plating leads are removed, and 

the inner leads are also no longer electrically connected. 

( 2 9 ) The step of forming the insulating portion and the 

step of forininq the wires may be carried out by: providing an 

adhesive that is the material for the insulating portion and 

the insulating layer on both surfaces of the metal plate and 

within the holes; applying a metal foil that is the material 

for the wires; and etching the metal foil. 

( 3 0) According' to an eighth aspect of the present 

invention, there is provided an electronic instrument having 
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a circuit board on which is mounted the above described 

semiconductor device. 

BRIEF J>SSCRIP'rION OF THB DRAWINGS 

Figs. lA to le show a first embodiment of the method of 

manufacture of a semiconductor device according to the present 

invention. 

Figs. 2A and 2B show the first embodiment of the method· 

of manufacture of a semiconductor device according to the 

present invention. 

Fig. 3 shows a second embodiment of the substrate for a 

semiconductor device according to the present invention. 

Fig. 4 shows. a third embodiment of a method of manufacture 

of the substrate for a semiconductor device according to the 

~resent invention. 

Fig. 5 shows a fourth embodiment of the sul:>strate for a 

semiconductor device according to the present invention. 

Fig. 6 shows a fifth embodiment of the substrate for a 

semiconductor device according to the ~resent invention. 

Fig. 7 shows a single piece cut from the fifth embodiment 

of the substrate for a semiconductor device according to the 

present invention. 

Fig. 8 shows a single piece cut from the fifth embodiment 

of the substrate for a semiconductor device according to the 

present invention. 

Fig. 9 shows a semiconductor device fabricated using the 

fifth embodiment of the substrate for a semiconductor device 
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according to the present invention. 

Fig. 10 shows a circuit board on which is mounted a 

semiconductor device to which the pre$ent inv~ntion is applied. 

Fig. 11 shows an electronic instrument relating to the 

present invention. 

DE!AILSD DESCRIP~IOH OF THE PREFERRED EMBODIMENTS 

~he present invention is now described in terms of a 

number of preferred embodiments, with reference to the 

drawings. 

First Embodiaent 

Figs. lA to 2B show a first embodiment of the method of 

manufacture of a semi.conductor device according to the present 

invention. 

First, as sho-wn in Fiq. lA, a meta1 pl.ate 10 has formed 

a plurality of holes (openings) 12. The meta1plate10 is formed 

of copper, stainless steel, aluminum, or other hard metal with 

rel.ativel.y high electrical conductivity and thermal 

conductivity. on each of the surfaces of the metal plate 10 is 

formed an insulatin9 layer (protective layer) 13 a1so 

functioning as a protective film (see Fig. 2B). 

The holes 12 are holes (for example slots) formed along 

the edges of the rectangular metal plate 10. In order that 

adjacent holes 12 connected in error do not result in the center 

part of the metal plate 10 becoming detached, the holes are 

f orm.ed so as to avoid the corner portions of the metal plate. 

'Xhe hol.es 12 are formed, for exam.pie, by die-stamping 
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processin9. 

Then the holes 12 are fill.ed with an electrically 

insulatinq resin 14, for example by potting. As the resin 14 

may be cited, for example, a ketone resin or epoxy resin. 

In this way, the substrate 16 shown in Fig. lB is obtained. 

'l'he substrate 16 comprises a metal portion (core layer) lOa 

formed from the metal plate 10, and resin portions (through hole 

fo:onation portions) 14a formed from the resin 14 filling the 

holes 12. 

Next, as shown in Fig. lC, in each of the resin portions 

14a of the substrate 16 a plurality of thx-ough boles 18 are fo:rmeci. 

'l'he through holes 18 are formed, for example, using a drill or 

laser. 

Then within the through holes 18 conductive members 20 

(see Fig. 2B) are prov~ded. The conductive members 20 are formed 

by subjecting the interior of the through holes 18 to 

electroless plating with gold or copper, and then further to 

electroplatin9 with gold or copper. 

Next, as shown in Fig. 2A, on both sides of the substrate 

16, wires 22 are formed on the insulating layers (See Pig. 2B). 

The wires 22 are connected to conductive members 20 fo:aned in 

the through holes 18, and extend toward the center of the 

substrate 16 .. At the extremities of the wires 22, pads 22a are 

formed. In this embodiment, on both sides of the substrate 16 

similar wires 22 are formed, but according to requirements the 

form of the wires 22 on the two sides may be made different. 

It should be noted that the process of formin9 the 



19 

conductive members 20 and the process of forming the wires 22 

may equally be carried out· in the reverse order. 

Then as $hown in Fi9. 2B, a sold.er resist 24 is applied 

to both sides of the substrate 16 to avoid tbe pads 22a, and 

a semiconductor chip 26 is bonded to one side of the sul>strate 

16, and solder balls 28 are provided as external terminals on 

the other side. It should be noted that the sem!conducto:r: chip 

26 is attached by the face-down bonding method to the pads 22a. 

Further, at the junction of the semiconductor chip 26 and 

substrate 16, a molding resin 29 is provided to form a seal. 

The thus obtained semiconductor device l ensures, by 

means of the metal portion lOa, the flatness and heat dispersion 

of the substrate 16. The conductive members 20 which 

electrically connect wires 22 to which the semiconducto:r chip 

26 is bonded and wires 22 on which the solder balls 28 are 

provided, are formed in the through holes 18 in the resin 

portions 14a. 'l'herefore, by means of the resin portions 14a, 

the conductive members 20 and the metal portion lOa are 

electrically insulated. In this way, a stiffener can ~e omitted, 

as a result of which the manufacturing cost can be kept down. 

Since the heat dispersion of the metal portion lOa is high, a 

heat spreader can be omitted. However, there is no impediment 

to the provision of a heat spreader for further enhancing the 

heat dispersion per£ormance. 

The present invention is not restricted to the above­

descr ibed embodiment, and various modifications are possible. 

For example, in this embodiment, the face-down method is used 
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for bonding the semiconductor chip, but wire bonding may equally 

be applied. 

. . 
. . .: ... . . . : 

Fig. 3 show$ a s.econd embodiment of the subs.trate for a 

semiconductor device of the :present invention. In this figure( 

a substrate 30 has a metal portion (core layer) 32 formed by 

die-stamping of a metal plate, and resin portions 34 and 36 

(through hole formation ~ortions). The resin portions 34 are 

formed by holes {slots) 38 formed along the edges of the 

rectanc;ular substrate 3o, filled with resin. 'l'he resin portion 

3 6 is formed by filling a rectangular hole 39 formed in the center 

of th~ substrate 30 with resin. 

In Fig. 3 t a part of the substrate 30 is shown in 

enlargement. As shown in this enlargement, on one surface of 

the substrate 30 are formed a plurality of wires 40. The wires 

40 are formed to extend from either of the resin portions 34 

and 3 6 to the metal portion 3 2. 'l'he wires 4 O have pads 4 Oa formed 

on the metal portion 32. 

The resin portions 34 and 36 have a plurality of through 

holes 42 formed aligned in a zi9za9 pattern. This configuration 

makes it possible to form a large number of the through holes 

42. Each through holes 42 is provided with a conductive member 

44. 

On the other side of the substrate 3-0 are formed wires. 

not shown in the drawin9s. Through the conductive members 44, 

these wires (not shown in the drawings ) are electrically 

connected to the wires 40 on the opposite surface. It should 
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be noted that in the enlar9ement in Fig. 3, wires 40 leading 

to a number of the conductive members 44 of the resin portion 

36 are omitted, but in fact wires 40 are formed leading to each 

of the conductive members 44. 

To one surface of this substrate 30 a semiconductor chip 

50 is mounted, and by means of tbe wire bonding method the 

electrodes of the se111iconductor chip are connected to the pads 

40a. on the other side of the substrate 30, solder balls are 

formed cm pads formed on the wires but not shown in the drawings. 

In this way, using the substrate 30 a semiconductor device can 

be fabricated. 

It should be noted that at least one through hole 42 and 

one conductive member 44 are positioned below the semiconductor 

chip so. since through holes 42 and conducti"Ve members 44 can 

be formed below the semiconductor chip 50, a large number of 

through holes 42 and conducti'V'e members 44 can be provided. Then 

even when the semiconductor chip SO has a large number of 

electrodes, a large n\lll\ber of wires 40 and a iarge number of 

conductive members conductively connected thereto ean be formed. 

'l'.'he semiconductor chip 50 is connected to the throu9h holes 42 

through a thermally conductive adhesive 52. In this case, the 

through holes 42 serve as an air escape, and also function to 

cool the heat transmitted through the adhesive 52. 

According to this embodiment als·o, by means of the metal 

portion 32, flatness and heat dispersion of the substrate 30 

are ensured. The conducti~e members 44 can be electrically 

insulated from the metal portion 32 by the resin portions 34 
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and 3 6 • Other details are the same as in the first embodiment. 

In this embodiment, the wire bonding method is given as 

an example for bonding the semiconductor chip, but the face-down 

method may equally be used for bonding of the semiconductor 

chip. 

Third Embodiment 

Fig.. 4 shows a third embodiment of the method of 

manufacture of the substrate for a semiconductor device 

according to the present invention. In this embodiment, wiring 

members (metal toils) 62 are adhered to the metal plate 10 in 

p1ace of the step in Fig. lA, as shown in Fig .. 4 .. An insu1ating 

adhesive 64 is previously applied to the wlrinq members 62. More 

specifically, the metal plate 10 is clamped betti1teen the wiring 

members 62, and the wirin9 members are adhered by the 

application of pressure, of at least S kg/mm.2 , for example. It 

should be noted that as the adhesive 64 may be used a ketone 

resin or epoxy resin or the like, and as the wirin9 member 62 

is preferably used a conventional substrate material such as 

copper, aluminum, or the like. 

According to this embodiment, when the wiring members 62 

are adhered, the previously applied adhesive 64 enters the holes 

(openinqs} 12 in the metal plate 10. The adhesive 64 which has 

entered the holes 12 is insulating, and it forms a resin poJ:"tion 

(through hole formation portion). The adhesive 64 also fo:an:s 

an insulating layer covering the metal plate 10. 

'!'hen after the adhesive 64 has been solidified, through 

holes are formed in the same way as in Fig. le, the wirinqmembers 
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62 are etched to form wires, and by making the interior of the 

through holes conductive, the wires on both sides of the metal 

plate 10 are electrically connected, whereby a substrate 

similar to that shown in Fig .. 2A is obtained .. 

According to this embodiment, the step of adhering the 

wiring members 62 is col11bined with the step 0£ forming tbe :resin 

portions (through hole formation portions) , as a result of which 

the number of steps can be reduced. 'rhe metal plate 1 O has the 

insulating layer 13 (see Fig. 2B) , but a metal plate not having 

an insulating layer can also be used. In this case, the adhesive 

64 forms an insulating layer. 

Fourth Embodiment 

Fig. 5 shows a fourth embodiment of the substrate for a 

semiconductor device according to the present invention. This 

substrate for a semiconductor device 100 includes a metal 

portion (core layer) 102, through hole formation portions 104 

formed in a p1urality of locations in the metal portion 102, 

an insulating layer 106 covering the surface of the metal 

portion 102, and wires including inner leads 108 and plating 

leads 110. 

The metal portion 102 is formed from a metal plate in which 

openings 116 are formed. The openings 116 are filled with an 

insulating material, to form the through hole formation 

portions 104. As the insulating material may be used a resin, 

and in this case, the through hole formation portions 104 are 

resin portions .. 

The substrate for a semiconductor device 100 has in its 
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central portion a mountinq region 114 for a semieonductor chip, 

and a plurality of through hole formation portions 104 are 

formed around the semiconductor chip mounting region. For 

example, corresponding to a rectangular semiconductor chip, 

through hole formation portions 104 are formed positioned along 

the edges of the rectangle. Adjacent through hole formation 

portions 104 form an L-shape. It should be noted that intervals 

are provided so that adjacent through hole formation portions 

104 are not continuous. since these intervals are kept to the 

minimum size, the si2e of the through hole formation portions 

104 can be increased. 

Each of the through hole formation. portions 104 is fooned 

in the periphery of the metal portion 102 to extend 

longitudinally along the sides of the metal portion 102. When 

the metal portion l 02 is rectangular, the through hole formation 

portions 104 extend longitudinally along the sides of the 

rectangle. The through hole formation portions 104 are lon9er 

in extent on the peripheral side than on the side toward the 

center region of the ~etal portion 102. That is to say, each 

of the through hole formation portions 104 has a trapezoidal 

shape in which the outer side is longer than the inner side. 

In particular, when adjacent through hole formation portions 

104 form an L-shape, naturally the inside of the L-shape is more 

restricted in extent than the outside, the extremities of 

adjacent through hole formation portions 104 can be brought 

close together. 

Since each of the through hole formation portions 104 is 
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of the above-described form, the openinqs 116 also take the same 

form. A plurality of through holes 112 are formed in each of 

the through hole formati.on portions 104. The through holes 112 

are aligned along ~itheJ;" of a pll.lrality o.f lines Ll and L2 

extending along the lon9itud~nal direction of the through ho;te 

formation portions 104. The lines Ll and L2 can be made straight 

lines. One of lines Ll and L2 is positioned in one of the through 

hole formation portions 104 clo.se to the outside of the metal 

portion 102, and the other is positioned in the same through 

hole formation portion but close to the center of the metal 

portion 102. The through holes 112 on one of lines Ll and L2 

and the through holes 112 on the other of lines Ll and L2 are 

posi.tioned so as not to be aligned in a straight line 

intersecting lines Ll and L2. That i.s to say, the through holes 

112 are positioned in zigzag. By this means, when the inner l.eads 

108 and platin9 leads 110 are formed extending toward the center 

or toward the exterior, they do not obstruct other through holes 

112 .. 

As described above, since the through hole formation 

portions 104 form a trapezoidal shape, the number of through 

holes 112 on the line Ll close to the lonqer edge of the trapezoid 

can be made more than the number of through holes 112 on the 

line L2 close to the shorter edge of the trapezoid. The through 

holes 112 are provided with conductive members not shown in the· 

drawings. 

The inner leads 108 are formed to extend from the through 

holes 112 toward the center portion of the metal portion 102. 



26 

The inner leads 108 are formed to extend beyond the throu<Jh hole 

formation portions 104. In·the case that wire bonding is applied, 

the inner leads 108 are formed. to a point short of the 

semiconductor chip mounting region 114. The extremities of the 

inner leads 108 are formed enlarged, for use as pads for wfre 

bonding. Since the through holes 112 form a zigzag, the inner 

leads 108 extending from the through boles 112 positioned close 

to the periphery of the metal portion 102 can be formed toward 

the center portion while avoiding the through holes 112 

positioned close to the center of the metal portion 102. The 

meta1 porti.on 102 is covered by the insulatinq layer 106,. and 

the inner leads 108 are formed on the insulating layer 106, so 

that e1ectrical insulation from the metal portion 102 can be 

achieved. 

The plating leads 110 are formed to extend from the 

throuqh holes 112 toward the periphery of the metal portion 102. 

The plating I.eads 110 serve for carrying out plating of the inner 

l.eads 108 and also for carrying out platinq within the throuqh 

holes 112 to form conductive members. '!'he plating leads 110 are 

formed to extend beyond the through hole formation portions 104, 

and reach the edges of the metal portion 102. Since the through 

holes 112 are disposed in zigzag, the plating leads 110 

extending from the through holes 112 positioned toward the 

center of the metal portion 102 can be formed to extend·outward · 

while avoiding the through holes 112 positioned close to the 

periphery of the metal portion 102. The metal portion 102 is 

covered by the insulating layer 106, and the plating leads 110 
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are formed on the insulating layer 106, as a result of which 

·electrical insulation from the metal portion 102 can be 

achieved. 

It should be noted that in. Fig. 5, only one surface of 

the subst:rate for a semieonductor device 100 is shown, and on 

the other surface wires similar to those of the first embodiment 

are forxned .. Then through conductj_ve members formed within the 

through holes 112 the wires on the two surfaces are connected 

together. 

This embodiment is constructed as described above, and 

may be fabricated by the methods des er ibed in the first and third 

embodiments. Moreover, in the mounting region 114 of the 

semiconductor chip in the substrate for a semiconductor device 

100, a semiconductor chip is mounted, and the electrodes of the 

semiconductor chip and the pads of the inner leads 108 are 

wire-bonded. On the surface opposite to that of the 

semiconductor chip, external terminals are provided. In this 

way, a semiconductor device can be manufactured. It should be. 

noted that the semicondllctor ch.ip may equally be subjected to 

face-down bonding. 

Fifth Emhodim.en~ 

Fig. 6 shows a fifth embodiment of the substrate for a 

semiconductor device according to the present invention. A 

substrate for a semiconductor device·· 20·0 includes a metal· 

portion (core layer) 202, a plurality of through hole formation 

portions 204 formed in a plurality of locations in the metal 

portion 202, an insulating layer 208 covering the surface of 
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the metal portion 202, and wires including inner leads 210, 

plating leads 212, and plating ~ires 214. 

The substrate fo:r a semiconductor device 200 has a 

plurality of mounting regions 216 for semiconductor chips.· 'l'hat 

is to say, the $Ubstrate for~ semiconducto;s::' device 200 is Cut 

into a plurality of single pieces, and each of the single pieces 

bas a sem.icond1.1ctor chip mounted. Fig. 7 shows one surfac·e of 

a single piece cut from the substrate for a semiconductor device 

200, and Fig .. 8 shows the other surface. Then Fig. 9 shows a 

semiconductor device obtained by mounting a semiconductor chip 

on a a;in9le piece cut from the substrate for a semiconductor 

device. 

Each of the semiconductor chip mounting regiona; 216 is 

surrounded by through hole formation portions 204. When the 

semiconductor chip is rectangular, corresponding to this shape 

the through hole formation portions 204 are fonned in positions 

corresponding to the sides of the rectangle .. 

The metal portion 202 is formed from a metal plate in which 

openings 224 are formed. The openings 224 are holes formed in 

the metal portion 202 .. The through hole formation portions 204 

are formed by filling the openings 224 with an insulating 

material. As the insulating material may be used a resin, and 

in this ease, the through hole formation portions are resin 

portions. The through hole formation portions 204 are formed, 

as two of the trapezoidal through hole formation portions 104 

shown in Fi~. 5 with their longer edges abutted, making an 

elongated hexagonal shape. Therefore, one half of each of the 
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through hole formation portions 204 achieves a similar effect 

to one of. the through hole formation portions 104 shown in Fig. 

s. 

When the semiconductor chip mounting region$ 216 forzn a 

rectangular shape, of the through hole :formation portions 204 

surrounding the mounting regions 216, adjacent through hole 

formation portions :rn4 form an L-shape. It should be noted that 

int~rvals are provided so that adjacent through hole formation 

portions 204 are not connected. Since these intervals are kept 

to the minimum size, the size of the through hole formation 

port.ions 204 can be increased. 

In each of the through hole formation portions 204-, a 

plurality of through holes 206 is formed. The layout of the 

through holes 206 is the saine as the layout of the through holes 

112 shown in Fiq. 5. That is to say, each of the through holes 

206 is positioned on one of a plurality of lines (not shown in 

the drawings) extending in the longitudinal direction of the 

through hole formation portions 204. The through holes 206 are 

disposed in a zigzag formation. Other details are the same as 

described in the fourth embodiment, and the effects are the 

same. 

In each of the through hole formation portions 204, a 

platin9 wire 214 is formed. Each of the through hole formation 

portions 204 is of elongated hexagonal shape, and· on a phantom 

line extending in the longitudinal direction in for example the 

center region in the lateral direction, a plating wire 214 is 

formed. The platinq wire 214 is used for carrying out plating 
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in particular locations. 

The inner leads 21 O al:'e formed to extend from the through 

holes 206 in the direction opposite to that of the plating wires 

214, toward the semico.nductor chip mounting regions ·216. The 

inner leads 210 are formed to extend beyond the through hole 

formation portions 204. When wire bonding is applied, the inner 

leads 210 are formed to just short of the semiconductor chip 

mountin9 regions 216. The extremities of the inner leads 210 

are enlarged ~s pads for wire bonding. The metal portion 202 

is covered by the insulating layer 208, and the inner leads 210 

are fo:aned on the insulating layer 208, as a result of which 

electrical insulation from the metal portion 202 is achieved. 

The plating leads 212 are formed to extend from the 

through holes 206 toward the platinq wires 214, and the plating 

wires 214 and plating leads 212 are connected together. By this 

xu.eans, since the plating wires 214, plati.ng leads 212, and i.nner 

leads 210 are electrically connected, conductive material 236 

(see Fi9. 9) can be formed by carrying out plating of the inner 

leads 210 and carrying out plating of the interior of the through 

holes 206 through the plating wires 214. 

The principal part of the substrate for a semiconductor 

device 200 is of the above-described construction, and by 

cutting this the single piece substrate shown in Figs. 7 and 

8 is obtained. More specifically'· the · substrate for a· 

semiconductor device 200 is cut along the plating wires 214 

shown in Fig. 6 into single pieces. For e:xample, if the plating 

wires 214 have a width of approximately 80 µm, then using a 
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dicer W"ith a blade thickness of approximately 160 JJ.m, then by 

cuttin9 alon'J the plating wire$ 214, even considering the 

accuracy tolex-ance of the dicer tne plating wire~ 214 can be 

cut and removed while cax:ryin~ out tlie cutting operation •. 

The inner lead~ 210 and piatin9 lead:;; 212 exten~ :e;r:om 

through holes 206, and the plating leads 212 are connected to 

the plating wires 214, ~o that by .:removing the plating w5,.res 

214, the inner leads. 210 can be made no. longer mutually 

electrically connecti119 .. 

A single piece thus obtained has the above described inner 

leads 210 on one surface~ as shown in Fig. 7. On the othe:r surface; 

the inner leads 210 extend froxn the through holes 206 as shown 

in Fig. 8, and pads are formed at the extremities of the inner 

leads 21 o • These pads are used to provide e;xternal terminals • 

'!'he inner 1eads 210 on one surface and the inner leads 210 on 

the other surface are electrically connected by means of the 

conductive material 236 (see Fig. 9) provided within the through 

holes 206. 

As shown in Fig. 7 1 on one surface of the substrate for 

a semiconductor device 200 a network conductive pattern 218 is 

formed. The conductive pattern 219 is formed in a region 

including the semiconductor chip mounting regions 216, and is 

connected through the inner leads 210 to the through holes 206, 

and throug~ the conductive material 2l6 ts·ee Fig~- 9·) within ·the·· 

through holes 206, is further connected to the inn~r 1eads 210 

on the other surface, and through pads on the extremities 

thereof, is further connected to the external terminals 238 (see 
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Fig. 9). The periphery of the co~ductive pattern 218 has a 

frame-shape portion, and as a result, wire bonding to this 

frame-shape portion from electrodes 232 of a semiconductor chip 

23 o (see Fig. 9 ) mounted on the conduct! ve pattern 218 is 

possible. Since this f;raine-shaped peripheral portion surrounds 

the semiconductor chip 230, wire bonding is possible from the 

electrodes 232 in any position. The conductive patt.ern 218 is, 

for example, at ground potential. 

The conductive }?attern 218 is electrically connected to 

the metal portion 202 via through holes 222 passing throu<jh the 

meta1 portion 202. '!'hat ~s to say, a part 0£ the conductive 

pattern 21 B is formed to reach the openin9s of the through holes 

222, and since plating is carried out on the surface of the 

conductive pattern 218 and the interior of the through holes 

222, this plating acts as the conductive material 236 (see Fi~. 

9), and the conductive pattern 218 and the Jnetal portion 202 

are electrically connected. Therefore, since the relatively 

large metal portion 202 is electrically connected to the 

conductive pattern 218, its capacitance is increased, and the 

potential is stabilized. 

Around the conductive pattern 218, so as not to be 

conducting thereto, a separate conductive pattern 22 O is formed. 

This conductive pattern 220 also is formed to surround the 

semiconductor chip 230 (see Fig. · 9 )-, · except for a region 

avoidin9 a part of the conductive pattern 218, and therefore 

wire bonding is possible from the electrodes 232 in any position. 

The conductive pattern 220 is, for example, at a power supply 



33 

potential. 

Fig. 9 shows a semiconductor de,,-ice obtained by utilizing 

the single piece as de:scribed above cut from th~ ~ub~trate fo~ 

a semiconductor' device 20·0. As. shown in tbi!S figure, o~ the 

substrat.e for; aseni.iconductQ;c de"ice 200, the seniicondu<:;tQr 

chip 230 is J110unted, and any one of the electrodes 232 is 

connected with orie of the innex- J,.eads 210 by a wire 234. <:>;\:her 

one 0£ the electrodes 232 and conductive pattern 218 and 220 

are also connected by another wire (nPt shown in the drawings) • 

By plating Of the s-qr:face of the inner lea de 210 , the i:;urf aee 

of the conductive patterns 218 and 22.0, an,d the interior of the 

through holes 2.0~ and. 222, the. corid.uctive material 236 is forlned. •. 

on the surface opposite to that on which the semiconductor chip 

230 is Jnounted, pads are formed at the extremities of the inner 

lead·s 210, to provide externa1 terminals 2 3 8 of for example 

solder balls or the like. Because of this constr~ct.ion, each 

of the electrodes 232 of the semiconductor chip 230 is 

connected to one of the external terminals 238. 

In a region excluding at least the pads for providing 

external terminals 238, a protective material 240 such as a 

solder resist is provided. This protective material 240 may 

penetrate the interior of the through holes 206 and 222. 

This embodiment is constructed as described above, and 

its method of manufacture is now described. In this e'Xnbodiment, 

either of the first and second embodiments of the method of 

manufacture may be applied, but the second embodiment will be 

described by way of example. 
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In this case, first, holes are formed in a metal plate 

corresponding to the openings 224, to define the metal portion 

202- Then a 111.E!tal foil to which an adhesive has been previously 

. appliE!ld is ad:t).~red, to ho~.h su;r;;;face:;> of the metal portion ·202 . 

. and. a particular p:ressµ:re applied.. i:n this way, in the openlpgs 

224 in the metal portion 202 a resin portion is formed from the 

adhesive, and tbJ.s region constitut~s the through hole. 

te»X'D\ation. portions 204. On both sur·fa«;es of the. ~etal portion 

202 the insulating i·ayers 208 ·are fo.riri.ed from the adhesive. 

Next, iP. the ~bove-described positions thro'l).gh holes 206 

and 2.22 are formed. The inetal foil is etched~ and wires incluc:ling 

the inner J.ead$ 210,. plating leads 212, plating wix:es: 214, and 

conductive patterns 218 and 220 are formed. Next, a pretreatment 

fluid for plating is applied, and thereafter plating is applied 

to the wire surface and to the interior surface of through hol.es 

220 and 222, to provide the eondu.ctive material 236. It should 

be noted that since the through holes 206 are formed in the 

through ho1e formation portions 204 formed of an insulating 

material, even when plating is carried out on the interior 

surface of the through holes 206, there is no electrical 

conductivity between the conductive material 236 and the metal 

portion 202. In contrast, since the through holes 222 are formed 

to penetrate the metal portion 202, when plating is carried out, 

the conductive material 236 and meta1 portion 202 are 

electrically connected. 

In this way, the substrate for a semiconductor device 200 

shown in Fig. 6 is obtained. Ne:x:t, by cutting away the plating 
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wires 214, the substrate for a semiconductor device 200 is c11~ 

up. By means of this step, the single pieces shown in Figs. 7 

and 8 are obtained, and the plating wires 214 are removed, so 

that the electrical cormec:;:tions among the inner leacls 210 are 

no longer present. 

Then, as shown in Fig. 9 , the semiconductor chip 2 3 0 is 

mounted in the mounting regions 216, and wire bonding is ca:cr ied 

out. ~dditionally, the protec:;:tive material 240 is applied in 

pqrticular locations, and furthermore if necessary, a region 

including the wires 234 may be s·ealed with resin. By means of 

the above steps the semiconductor device can be obtained. It 

should be noted that in this embodiment als.o, in _place of wire 

bonding, face-down bonding may equally be applied. 

In Fig. 10 is shown a circuit board 1000 on which is mounted 

a semiconductor device 110 0 fabricated by the method according 

to the present invention. For the circuit board is generally 

used an organic substrate s~ch as a glass apoxy substrate or 

the like. on the circuit board, a wiring pattern of for example 

copper or the like is formed to constitute a desired eireuit, 

and this wiring pattern and bumps of the semiconductor device 

are mechanically connected, to achieve the electrical 

conductivity. 

Next, as an electronic instrument provided with this 

circuit board 1000, Fig. 11 shows a notebook personal computer 

1200. 

It should be noted that the present invention is applied 

to technology relating to a semiconductor device, but the 
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present invention can also be applied to an integrated circuit 

device using other than a semiconductor material. 
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WHAT IS CLAIMED IS: 

1. A semiconductor device comprising: 

a substrate for a semiconctuctor device, wherein said 

substrate includes a coa;;e layer formed of a inetal thi\t promotes 

heat dispersion, a through hole fo;rma.tion portion fo:r:med· in said 

core layer, a plurality of through holes formed in said through 

hole formation portion, inslllati~g layers fo:aned on b.oth sides 

of said core laye;r, and wires f9rined on said insulating layer 

and achie~ing electrical conductivity through said through 

holes from. one sutface to the other of said core layer; and 

a semiconductor chip provided on said substrate for a. 

semiconductor device, and having electrodes electrically 

connected to said wires. 

2. The semiconductor device as defined in claim 1, 

wherein an opening is formed in said core· layer; 

wherein said through hole fo:onation portion is formed by 

filling said opening with an insulating material; and 

wherein said through holes ·are formed in said insulating 

material. 

3, The semiconductor device as defined in claim 2, wherein 

said insulating material is a resin. 

4. The semiconductor device as defined in claim 2 or 3, 

wherein said opening is formed in at least one of a 

peripheral portion and a central po~tion of said core layer. 
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5. The semiconductor device as defined in claim 4, 

wherein said semiconductor chip is disposed on the 

central portion of sa,id core layer and is also mounted ·over at 

least one of said through holes. 

6. The semiconductor device as defined in claim 5, 

wherein said sem;!.con"uctor chip is mounted over said 

through hole throll:qh an adhesive. 

7. "rhe semiconductor device as defined. in cl~i.m 6 ; wherein. 

said adhesive is a thermally conductive material. 

8. The semiconductor device as defined in any of claims 1 

to 7, wherein said through holes are disposed in ~igzag~ 

9. The semiconductor device as defined in any of claims 4 

to 7, 

wherein said opening is formed on the peripheral portion 

of said core layer along the edge of said core layer, with an 

opening length lon9er close to the peripheral portion than close 

to the central portion of said core layer; 

wherein said through holes are arranged in 2i9zag on a 

plurality of phantom lines that are imagined to be over said 

opening and to extend parallel to a longitudinal direction of 

said opening; and 

wherein the number of said through holes arranged on one 
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of said phantom lines that is close to the edge of said core 

layer is larger than the number of said through holes arranged 

on one of said phantom lines that is close to the eentx-al portion 

of eaid core layer. 

10. The semiconductor device as defined in claim 9, 

wherein said wires include inner leads extending from 

said through holes toward. the central portion of said core layer, 

and connected to electrodes of said. seliiieonduetor C!hip. 

11. A substrate for a semiconductor device, comprising; 

a core layer formed of a metal that promotes heat 

dispersion; 

a through hole formation portion formed in a part of said 

core layer; 

a plurality of th.rough holes formed in said through hole 

formation portion; 

insulating layers formed on both sides of said core layer; 

and 

wires formed on said insulating layers and achieving 

electrical conductivity through said through holes from one 

surface to the other of said core layer. 

12. The substrate for a semiconductor. device as defined in 

claim 11, 

wherein an opening is formed in said core layer; 

whe:rein said through hole formation portion is formed by 
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filling said opening with an insulating :material; and 

wherein said through holes are formed in said insulating' 

material. 

13. The substrate for a semiconductor device a:$ defined in 

claim 12, wherein said insulating materi~l is a resin. 

14. · '!'he sqbstrate for a semiconductor device as defined in 

claim 12 or 13, 

wherein said opening is f orQted i~ ~t least one of a 

peripheral portion and a central portion of said core layer. 

15. The substrate for a semiconductor device as defined in 

any of claims 11 to 14, 

wherein said through holes are disposed in zigzag. 

16. The substrate for a semiconductor device as defined in 

claim 14, 

wherein said opening is fo:cJned on the peripperal portion 

of sa.id core layer along the edge of said core layer, with an 

opening length longer close to the peripheral portion than close 

to the central portion of said core layer; 

wherein said through holes are arranged in zigzag on a 

plurality of phantom lines that are imagined to- be. over said 

opening and to extend parallel to a longitudinal direction of 

said openings1 and 

wherein the number of said through holes arranged on one 
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of said phantom lines that is close to the edge of said core 

layer is 'larger than the number of said through holes arranged 

on one of said phantom li_p.es that is close to the central portion 

of sald C!ore laye:r:. 

17. The substrate for a semiconductor device as defined in 

claim 16, 

wherein said Wires coJ:tiprise inner leads extending from -

said through holes toward the central portion of said. core iayer, 

and plating leads extendin·g from said through holes toward 

outside Of said core lay:er. 

18. The substrate for a semiconductor device as defined in 

claim 11, 

wherein a first opening is fox::m.ed in a central portion 

of said cox-e layer, and a second opening is formed in a peripheral 

portion of said eore layer~ 

wherein said through hole formation portion is formed by 

filling said first and second openings with an insulatinq 

materia1; 

wherein a first group of said through holes is fo:rmed in 

~igzag in said insulating material within said first opening, 

and a second group of said through holes is formed in zigzag 

in said insulating material within said second openinq; and 

wherein a first group of said wires is formed to extend 

from through holes of said first group to short of said second 

opening, and a second group of said wires is formed to extend 
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from through holes of said second group to short of said first 

opening, said fir5t and second groups of wires being disposed 

in an alternating fashion. 

19. A substrate for a semicondQctor device comprising: 

a core layer formed of a metal that promotes heat 

dispersion; 

insulating layers formed on both sides of said core layer; 

a plurality of through hole formation portions formed 

around each of a plurality of semieonducto:r chip mounting 

re·gions in said core layer; 

a plurality of through holes formed on both sides of a 

central portion of each of said through hole formation portions; 

a plating wire passinq over said central portion of each 

of said through hole formation portions; 

plating leads connecting from said plating wires to said 

through holes; and 

inner leads extending from said through holes to over said 
' insulating layers outside said throug'h hole format.ion portions. 

20. The substrate for a semiconductor device as defined in 

claim 19, 

wherein openings are formed in said core layer; 

wherein said through hole forit\atiori portions are formed 

by filling said openings with an insulating material; and 

wherein said through holes are formed in said insulating 

material. 
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21. A method of manufacture of a semiconductor device, 

compri$ing the steps of: 

prov1Clin9 a substrate including a metal portion and an 

insulating portion; 

forming a plurality of through holes in said insulating 

portion; 

pr<;>vidin9 a conductive meni:ber within each of said through 

holes; 

attaching a semiconductor chip to one E:lU;rf ace of said 

substrate; 

providing external tent\1nals ·on the other surface of said 

substrate; and 

forming wires electrically connecting said semiconductor 

chip and said external terminals through said conductive member, 

with an insulating layar interposed over said metal portion. 

22. The method of manufacture of a semiconductor device as 

defined in claim 21, 

wherein the step of providing said substrate includes a 

step of forming a hole in a metal plate, and a step of forming 

said insulating portion in said hole. 

23. The method of manufacture of a semiconductor device as 

defined in claim 22, 

wherein the step of providing said substrate and the step 

of forming said w1res are carried out by; 
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providin9 an adhesive that is the material for said 

insulating portion and said insulating layer on both surf aces 

of said metal plate an4 within said holes: 

applying a metal foil that is the material for said wires; 

and 

etching said metal foil. 

24. A method of manutacture of a semiconductor device 

comprising the steps of: 

providing a substrate including a metal portion having 

a plurality of semiconductor chip mounting regions, and a 

plurality of insulating portions formed around each of said 

semiconductor chip mounting regions; 

forming a plurality of through holes on both sides of a 

phantom line crossing each of said insulating portions; 

forming wires including a plating wire extending along 

said phantom line of each of said insulating portions, plating 

leads connecting from said plating wire to said through holes, 

and inner •leads extending from said through holes with an 

insulatinq layer interposed to over said metal portion; 

providing a conductive member within each of said through 

holes; 

attachinq a plurality of semiconductor chips to one 

surface of said substrate and connecting electrodes of each of 

said semiconductor chips to said inner leads; and 

cutting said substrate into a plurality of single pieces 

while cutting away said plating wire. 



I \ll\lll \\\1\11111\ \111111 \Ill 
* C L M S * 

45 

25. The method of manufacture of a semiconductor device as 

defined in claim 24, 

wherein the step of providing said substrate includes a 

step of . forming holes in a metal plate, and a step of :fo:rming 

said insulating portions in said holes. 

26. The method of manufacture of a semiconductor device as 

defined in claim 25, 

wherein th·e step of providing said substrate and the step 

of forming said wires are carried out by: 

providing an adheaive that is the material for said 

insulating portions and said insulating layer on both surfaces 

of said metal plate and within said holes; 

applying a metal foil that is the material for said wires: 

and 

etching said metal foil. 

27. A method of mannfacture of a substrate for a semiconductor 

device, comprising the steps of: 

forming a hole in a metal plate, forminq an insulating 

portion in said hole, and forming a plurality of through holes 

in said insulating portion. 

28. A method of manufacture of a substrate for a semiconductor 

device, comprising the steps of: 

providing a metal plate, forming a plurality of holes 
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around a plu~ality of semiconductor chip mounting regions on 

said metal plate, and forming an insulating portion in each of 

said holea;; 

to:rminq a plurality of through hole:,:;.on b~th sides of a 

phanto~ line crossing said iJ).sulating· portion;·. 

f onnin9 wires including a plating wiie extending along 

said phantom line of said insulatinq portion, plating leads 

connecting from said plating w:i,re to sa.id through holes, and 

inner leads extending from said through holes with an ,insulating. 

layer interposed to over.said.metal plate; and 

providing a condl,lctive member within each of said through 

holes. 

29. The method of manufacture of a substrate for a 

semiconductor device as defined in claim 28 1 

wherein the step of forming said insulating portion and 

the step of forminq said wires are carri.ed out by: 

providing an adhesive that is the material for said 

insulating portion and said insulating layer on both surfaces 

of said metal plate and within said holes; 

applying a metal foil that is the material for said wires; 

and 

etching said metal foil. 

30. An electronic instrument having a circuit board on which 

is mounted the semiconductor device as defined in any of claims 

1 to 10. 


