SEMICONDUCTOR DEVICE, SUBSTRATE FOR A SEMICONDUCTOR DEVICE,
METHOD OF WACTURE THEREOF, AND ELECTRONIC INSTRUMENT

i _.BAQKGROUM OF THE INVENTION

Field of the Invention |

The present invention relates to a semiconductor device,
a substrate for a s_emit;'on.'ductor device, a method of manufacture
thereof, and an eléctronic instrument
Description of Related Art .

With increasingly high functionality of semiconductor
devices, there is a demahd for.higher pin ccunt'énd'mofé
compactness, for which purpose Ball Grid Ari:ay (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.

cOnﬁentionally, 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. Thexrefore, a stiffener
is adhered to the substrate for the purpose of ensuring flatness,
and to assist heat dispersion a heat spreader is adherxed.

Thexefore, a package using the substrate commonly
requires a stiffener and a heat spreader, and so there is the

problem that the manufacturing cost is increased.



It should be noted that if a metallic substrate is used,
the problems of flatness and heat dispersion are eliminated.
Howevexr, with a metallic substrate, if the wiring pattern and
“external termlnals are fbrine'd_'o'n oppo.s'ilteﬂ..”s,idés} 1t 1sd1ff1<:ult |
to achieve. gl"ectﬂc.ail_ 'ix.isulatiqn". That is £o say, the WJ.r:Lng
pattern and the external terminals are electrically connected
through through holes formed in the subs't-réx_'_t'e, and with a
metallic substrate it is diffiemlt to achieve electrical

insulation within the through holes.

SUMMARY OF THE INVENTION

The present invention is inade in consideration of these
problems, aﬁd has as its object the provision of a semiconductor
device, a substrate fox 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 comprisings:

a substrate for a semiconductor device, wherein the
substrate includes a core layer formed of a metal that promotes
heat dispersion, a through hole formation poxtion 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 formed on the insulating layer and
achieving electrical conductivity through the through holes

from one surface to the other of the core layer; and



a semiconductor chip provided on the substrate for a
semiconductor device, and having electrodes electrically
connected to the wires. |

The flatness and heat _disperﬁioﬂ of the substrate are
ensured by the core layex- The wires electrically connecting
both sides of the core layer are formed in through hbles in the
through hole formation portion, which is of a distinct material
from the core 1ay~er., and therefoxe electrical insulatién_ of the
wires and core layer can be achieved. In this a'spec':t of the
present invention, as a metal promoting the dispers ion of heat _
can be used a metal having a hiéh thermal conducti\fity and a
cexrtain surface area.

(2) An opening may be formed in the c¢ore layer, and the
through hole formation portion may be formed by f£illing this
opening with an insulating material, and the through holes may
be formed in this insulating material.

Since the area of the insulating material is defined by
the opening, the through heole formation portion can be easily
formed.

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

{(4) The openiné 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 particulax restriction on the
position of the opening.

(5) The semiconductor chip may be disposed on the central

portion of the core layer and may be also mounted over at least

one of the through holes.



By the formation of the through holes under the
semiconductor chip, a large number of through holes can be
formed. |

(6) The semiconductor chip may be _li_lounted over the through
hole throﬁgh an .adlﬁ_eéi_v'e. In this case, the function of air
escape is facilitated by the through hoies._

(7) As the adhesive may be used a thermally conductive
material. In this case, h'eat. transmitted from the adhesive is
cooled in the through holes.

(8) The through holes may be disposed in zigzag.

This makes it possible to form a large number of through
holes, and the demand for high pin count can be met.

(9) The opening may be formed on the peripheral portion
-0of the core layer along the edge of the core layer, with an
opening length longer close to the pexipheral portion than close
to the central portion of the core layer. The through holes may
be arranged in zigzag on a plurality of phantom lines that are
imagined to be over the opening and to extend parallel to a
longitudinal direction of the opening. The number 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 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 longexr close to the periphery than close to the center
region of the core layex. 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 of the core layer. Since
the through holes are arranged in zigzag, wiring can be carried
out easily. By disposing the through holes in zigzag, a large
number of through holes can be formed, and as a result the demand
for high pin count can be met.

(10) The wires may include inner leads extending from the
through holes toward the central portion of the coxe layer, and
connected to electrodes of the semiconductor chip.

Since the inper leads are drawn out from the zigzag
through holes, the inner leads drawn out from the through holes
formed close to the periphery of the core layer in the opéhing
are made easier to avoid the through holes formed close to the
center of the core layer.

(11) Accoxding to a second aspect of the present invention,
there is provided a substrate foxr a semiconductor device,
comprising:

a core 1$yer formed of a metal that promotes heat
dispersion;

a through hole formation portion formed in a part of 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 forxrmed on the insulating layers and achieving
electrical conductivity through the through holes from one

surface to the other of the core layer.



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 hole fémati_on portion that is of a dist_:ix_;’c‘ii
material from the core layer, electrical insulation of thewires
and core layer can be achieved. In this aspe;':t of the invéntion,
as a metal promoting heat dispersion can be used a metal having
a high thermal conductivity and a certain surface area.

(12) An opening may be formed in the core layer, and the
through hole formation portion may be formed by filling ﬁhis
opening with an insulating material, and the through holes may
be formed in this insulating material.

Since the area of the insulating material is defined by
the opening, the through hole formation portion 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
peripheral 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 zigzag.

Since a large number of thrxough 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



opening length longer close to the peripheral portionthan cldse
to the central portion of the core layer. The through holes may
be arranged in zigzag on a plurality of phantom lines that are
imagined to be o_vé'r the op'e_:ningi_é’nd'té extend p_érét_.liel to a
longitudinal direction of the open:.ng » The riuihb_er of'the_ ﬁhrouéh '
holés arranged on one of the phantom 1ine.s 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 thé 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 centef
region of tf;‘e core iayer. There.f.ore',- 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 of the core layer. Since
the through holes are formed in zigzag, wiring can be carried
out easily. By disposing the through holes 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 through 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
zigzag 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 easier to avoid the through holes formed

close to the center of the core layer. The plating leads drawn



out from the through 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. It should
be noted that here the plating 1eads are used whén c.ar:ying_';'ou'_t
eléctroplating.

(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. The through hole formation
portion may be formed by £illing the first and secohd openings
with an insulating material. A first group of the through holes
may be formed in zigzdg in the insulating material within the
first opening, and a second group of the through holes may be
formed in zigzag in the insulating material within tﬁe second
opening. A first group of the wires may be formed to extend from
through holes of the first group to shoxrt of the second opening,
and'ﬁ 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
comprisings

a core layer formed of a metal that promotes heat
dispersion;

insulating 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



regions in the coxe layer;

a plurality of through holes formed on both sides of a
central portion of each of the .through hole formation portions;

a plating wire passing over the central portion' of each
of the through hole formation portions; |

| plating leads connectihg from the plating wires to the
through holes; and

inner leads extending from the through holes to over the
insulating layers outside the through hole formation portions.

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 hole formation portion that
is of a distinct material from the core layer, electrical
insulation of the wixes and core layer can be achieved.

A plurality of semiconductor chips can be mounted on this
substrate, and by cutting in p‘redétemined positions individual
semiconductor devices 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 central portion of each through hole
formation portion, and inner leads extend £rom the through holes.
When this substrate for a semiconductor 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 each 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 formed over the central
portion of each through hole formation portion, if the s_ubst;a_te

for a semiconductor-dévicg' is cut up using a cut wi&éf t-héx; the
.Qidth 6f the'ﬁlating wire in thisapdsiﬁiqn, the éieéffical
connections among the pléting leads are removed, and the ':i'.n'néi:
leads are also no longer electrically comnected. In this aspect
of the invention, as a metal promoting heat dispexsion can be
used a metal having a high thermal condiictivity and a certain
surface area.-

(20) OPeﬁings may be formed in the core léyéf ; the ‘throﬁgh
hole formation portions may be formed by £illing the openings
with an insulating material; and the through holes may be formed
in the insulating matexial.

Since the area of the insulating material is defined by
the openings, the through hole formation portions can be easily
formed.

{21) Accoxding 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 portionj;

forming a plurality of through holes in the insulating
portion; -

providing a ¢onductive 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 surface of the
substrate; and

forming wires electrically connecting the semiconductor
chip and the external terminals through the conductive member,
with an insulating layer interposed over the metal portion.

According 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 forming
the insulating portion in the hole.

In this way, a substrate including the metal porxtion 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 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 fox 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 interxrposed.

{24) Accoxding to a fifth aspect of the present invention,
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there is provided a method of manufacture of a semiconductor
device, comprising the steps oif:

providing a substrate including a metal portion having
a plurality of semiconduﬁtar Ghip mounting regions, and a
plurality of-insulating portions,formed'ardund each of thé.
semiconductor chip mounting regions;

forming a plurality of through holes on both sides of a
phantom line crossing each of the insulating portions;

forming wires including a plating wire extending along
the phantom line of each of the insulating portions, plating
leads connecting from the plating wire to the through 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 plurality 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. R 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 through 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 pieceé.
has J.nner 1eads drawn out from the through holes Plating 1eads
are connected to the through holes, and the plating leads are
each connected 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 c¢rossing each insulating portion. Since
the substrate is cut up while cutting away the plating wixe in
this position, the electrical connections among the plating
leads are removed, and the inner leads are also no longer
electrxically connected.

(25) The step of providing 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 bé 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 insulatimg portions and the
insulating layex 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.



14

(27) According to a sixth aspect of the present invention,
there is provided a method of manufacture of a substrate for
a semiconductoer device, comprising the steps of:

forming a bole in a metal plate, forming an insulating
port;ion in the hole, and forming a plurality of thr_oﬁ'gh hoies
in the insulating portion.

According to this method, flatness and heat dispersion
are ensured, and a substrate for a semiconductor device can be -
obtained in which the electrical insulation of the conductive
member and the metal portion is achieved.

(28) According to a seventh aspect of the present
invention, there is provided a method of manufacfu-re 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 metal plate, and forming an insulating portion in each of
the holes;

forming a plurality of through 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 portiom, plating leads
connecting from the plating wire to the thxough holes, and inner
leads extending £rom 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 ¢an 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 method of m__anuﬁacture of a substrate for a semiconductor
device. A plurality of insulating portions are formed around
each sémiconductor chip méunting region. A p'lu:_:'ality of through
holes are foxmed on both sides of the phantom line crossing each
insulating portion, and inner leads extend from the through
holes. When this substrate is cut along the phantom line
crossing each insulating portion into single pieces, each of
the single pieces has imner leads drawn out from the through
holes. Plating leads are connected to the through holes, and
the plating leads are each connected 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 poxtion. If in this position, the substrate is cut
up using a cut wider than the width of the plating wire, the
electrical connections among the plating leads are removed, and
the inner leads are also no longer electrically connected.

(29) The step of forming the insulating portion and the
step of forming the wires may be carried out by: providing an
adhesive that is the material for the insulating portion and
the insulating layex 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.

(30) 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 DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1C 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 émbodiment 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
present invention.

Fig. 5 shows a fourth embodiment of the substrafe 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 present 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 f£ifth 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 present invention is applied.
Fig. 11 shows an electronic instrument relating to the

present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is now described in terms of a
number of preferred embodiments, with reference to the
drawings. _

First Embodiment

Figs. 1A to 2B show a first embodiment of the method of
manufacture of a semiconductor device according to the present
invention.

First, as shown in Fig. 1A, a metal plate 10 has formed
a plurality of holes {openings) 12. The metal plate 10 is formed
of copper, stainless steel, aluminum, or other hard metal with
relatively high electrical conductivity and thermal
conductivity. On each of the surfaces of the metal plate 10 is
formed an insulating layer (protective layer) 13 also
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
formed so as to avoid the corner portions of the metal plate.

The holes 12 are formed, for example, by die-stamping



18

processing.

Then the holes 12 are filled with an electrically
insulating resin 14, for example by potting. As the resin 14
may be c:‘._téd, for example, a ketone resin or epoxy resin.

In this way, the substrate 16 shown in Fig. 1B is obtained.
The substrate 16 comprises a metal portion (core layer) 10a
formed from the metal plate 10, and xesin portions (through hole
formation portions) l4a formed from the resin 14 £illing the
holes 12.

Next, as shown in Fig. 1C, in each of the resin portions
l4aof the substrate 16 aplurality of thxoughholes 18 are fdrméd-
The 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 provided. 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
electroplating with gold or copper.

Next, as shown in Pig. 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 formed in
the through holes 18, and éxtend 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 forming the
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conductive members 20 and the process of forming the wires 22
may equally be carried out in the reverse order.

Then as shown in Fig. 2B, a solder resist 24 is applied
to both siﬁes of the subsfrat_e 16 to avoid the pa’ds' 22a, and
a semiconductor chip 26 is bonded ﬁo one side of the substrate
16, and solder balls 28 are provided as external terminals on
the other side. It should be noted that the semiconductor 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 1 ensures, by
means of the metal portion 10a, the flatness and heat dispersion
of the substrate 16. The conductive members 20 which
electrically connect wires 22 to which the semiconductor 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 l4a. Therefore, by means of the resin portions l4a,
the conductive members 20 and the metal poxtion 10a are
electrically insulated. In thisway, astiffener canbeomitted,
as a result of which the manufacturing cost can be kept down.
Since the heat dispersion of the metal portion 10a 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 performance.

The present invention is not restricted to the above-
described 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. |
Second Embodment | . _

F:.g. 3 shows a second em.bodJ.ment of the substrate for a
semlconductor devrce of the present J.nventlon In. thJ.s :E:Lgure,
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 formatlon portions). The resin portlons 34 are
formed by holes ({slots) 38 formed along the edges of the
rec':t_an_gular substrate 30, filled with resin. The re’.si_n portio_n
36 is formed by fillinga reotenqular hole 39 formed in the center
of the substrate 30 with resin.

In Fig. 3, 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 ektend from either of the resin portj‘.ons 34
and 36 to the metal portion 32. The wires 40 have pads 40a formed
on the metal portion 32.

The resin portions 34 and 36 have a plurality of through
holes 42 formed aligned in a zigzag pattern. This configuration
makes it possible to form a large number of the through holes
42. Bach through holes 42 is provided with a conductive member
44,

On the other side of the substxate 30 are formed wires.
not shown in the drawings. 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 enlargement 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 menbers 44.

To one surface of this substrate 30 a semiconductor chip
50 is mounted, and by means of the wire bohding method the
electrodes of the semiconductor chip are connected to the pads
40a. On the other side of the substrate 30,.solde£ balls are
formed on 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 50. since through holes 42 and conductive members 44 can
be formed below the semiconductor chiﬁ 50, a large number of
through holes 42 and conductive members 44 can be provided. Then
even when the semiconductor chip 50 has a large number of
electrodes, a large number of wires 40 and a large number of
conductive members conductively connected thexeto ¢an be formed.
The semiconductor chip 50 is connected to the through 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 also, by means of the metal.
portion 32, flatness and heat dispersion of the substrate 30
are ensured. The conductive members 44 can be electrically

insulated from the metal portion 32 by the resin portions 34
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and 36. 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 fa_ce-down
method may equally be used for bonding of the semiconductor
- ¢hip.

Third Embodiment

Fig. 4 shows a third embodiment of the method of
manufacture of the substrate for a semiconductor dev_;'Lce
according to the present invention. In this embodiment, wiring
members (metal foils) 62 are adhered to the metal plate 10 in
place of the step in Fig. 1A, as shown in Fig. 4. An insulating
adhesive 64 is previously applied to the wiring members 62. More
specifically, the metal plate 10 is clamped between the wiring
members 62, and the wiring members are adhered by the
application of pressure, of at least 5 kg/mm’, 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 wiring 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
(openings) 12 in the metal plate 10. The adhesive 64 which has
entered the holes 12 is insulating, and it forms a resin portion
(through hole formation portion). The adhesive 64 also forms
an insulating layer covering the metal plate 10.

Then after the adhesive 64 has been solidified, through

holes are formed in the same way as in Fig. 1C, the wiring members
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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 combined with the step of forming the resin
p‘orti-ons (through hole formation portions), as a result of which
the number of steps can be reduced. The metal plate 10 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 accoxding to the present invention. This
substrate for a semiconductor device 100 includes a metal
poxtion (core layer) 102, through hole formation portions 104
formed in a plurality of locations in the metal portion 102,
an insulating layer 106 covering the surface of the metal

portion 102, and wires including inmer leads 108 and plating
leads 110.

The metal poxtion 102 is formed from a metal plate inwhich
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 mounting region 114 for a semiconductor chip,
and a plurality of through hole Iormation portions 104 are
formed around the semiconductoxr chip mounting region. For
example, corresponding to a réctangular 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 thét adjacent through hole formation portions
104 are not continucus. Since these intexvals are kept to the
minimum size, the size of the through hole formation portions
104 can be increased.

Each of the through hole formation portions 104 is foxrmed
in the periphery of the metal portion 102 to extend
longitudinally along the sides of the metal portion 102. When
the metal portion 102 is rectangular, the through hole formation
portions 104 extend longitudinally along the sides of the
rectangle. The through hole formation portions 104 are longer
in extent on the peripheral side than on the side toward the

center region of the metal portiomn 102. That is to say, each

of the through hole formatior 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 openings 116 also take the same
form. A plurality of through holes 112 are formed in each of
the through hole formation portions 104. The through holes 112
are aligned along either of a piurality of lines L1 and L2
extending along thé 1ongitud:':nal direction of the thro_ugh hole
formation portions 104. The lines L1 and L2 can be made straight
lines. One of lines L1 and L2 is positioned in one of the through
hole formation portions 104 close to the outside of the metal
portion 102, and the other is positiohed 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 L1l and L2
and the through holes 112 on the other of lines Ll and L2 are
positioned so as not to be aligned in a straight 1line
intersecting lines L1 and L2. That is to say, the through holes
112 are positioned in zigzag. By this means, when the inner leads
108 and plating 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 L1 close to the longer edge of the trapezoid
can be made more than the number of through holes 112 on the
line L2 close to the shoxter 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.
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The inner leads 108 are formed to extend beyimd the through hole
formation portions 104. Inthe case that wirebonding 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 wire
bonding. Since the through holes 112 form a.zigzag, the inner
leads 108 extending from the through holes 112 positioned close
to the periphery of the metal portion 102 can be formed toward
the center portion while avoiding the through hoies 112
positioned close to the center of the metal portion 102. The
metal portion 102 is covered by the insulating layer 106, and
the inner leads 108 are formed on the in'suiating layer 106, so
that electrical insulation from the metal portion 102 can be
achieved.

The plating leads 110 axe formed to extend from the
through holes 112 toward the periphery of the metal portion 102.
The plating leads 110 serve for carrying out plating of the inner
leads 108 and also for carrying out plating within the through
holes 112 to form conductive members. The 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 s'hould be noted that in Fig. 5, only one surface of
the substrate for a semiconductor device 100 is shown, and on
the other surface virxes similar to those of the first embodiment
are formed. Then through conductive members formed within the
thrbugh holes 112 the wires on the two surfaces are connected
together. .

This embodiment is constructed as described abo've-, and
may be fabricated by the methods described in the f£irst and third
embodiments. Moreover, in the mounting region 114 of the
semiconductox chip in the substrate for a semiconductox 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 semiconductor chip may equally be subjected to

face-down bonding.
Fifth Embodiment

Fig. 6 shows a f£ifth embodiment of the substrate for a
semiconductor device according to the present invention. A
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 wires 214.

The substrate for a semiconductor device 200 has a
plurality of mdunt_ing_ regions 216 for semiconductor chips. That
is to say, the substrate for a semiconductor device 200 is cut
into a plurality of single pieces, and each of the singl.e pieces
has a semiconductor chip mounted. Fig. 7 shows one surface of
a single piece cut from the substrate for a semiconductor device
200, and Fig. 8 shows the other surface. Then Fig. 9I'shows a
semiconductor device cbtained by mounting a semiconductor chip
on a single piece cut from the substrate for a semiconductor
device. |

Bach of the semiconductoxr chip mounting regions 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 formed 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 case, the through hole formation poxtions are resin
portions. The through hole formation portions 204 are formed,
as two of the trapezoidal through hole formation portions 104
shown in Fig. 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.
5.

When the semiconductor chip mouﬁting regions 216 form a
rectangular shape, of the thxoﬁgh hole formatién pori:io_ns 204
surrounding the mounting regions 216, adjacent thrbugh hole
formation porxtions 2‘04 form an L-shape. It should be noted that
intervals are provided so that adjacent through hole formation
portione 204 are not connected. Since these intervals are kept
to the minimum size, the size of the through hole formation
portions 204 can be ipcreased.

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 same as the layout of the through holes
112 shown in Fig. 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
descxibed in the fourth embodiment, and the effects are the
same.

In each of the through hole formation portions 204, a
plating wire 214 is formed. Each of the through hole formation
portions 204 is of elongated hexagonal shape, and on a phanton
line extending in the longitudinal direction in for example the
center region in the lateral direction, a plating wire 214 is

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

The inner leads 210 are formed to extend from the through
holes 206 in the direction opposite to that of the plating wixes
214, toward the semiconductor chip mounting reg-ions,-zls. The
inner leads 210 are formed to extend beyond tl_i_e through hole
formation portions 204. When wire bonding is applied, the inner
leads 210 are formed to just short of the semiconductor chip
mounting regions 216. The extremities of the inner leads 210
are enlarged as pads for wire bonding. The metal portion 202
is covered bY the insulating layer 208, and the inner leads 210
are formed on the insulating layer 208, as a result of which
electrical insulation fxom the metal portion 202 is achieved.

The plating lea&s 212 are formed to extend from the
through holes 206 toward the plating wires 214, and the plating
wires 214 and plating leads 212 are connected together. By this
means, since the plating wires 214, plating leads 212, and inner
leads 210 are electrically connected, conductive material 236
(see Fig. 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 example, if the plating

wires 214 have a width of approximately 80 um, then using a
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dicer with a blade thickness of approximately 160 um, then by
cutting along the plating wires 214, even considering ‘the
accuracy tolerance of the dicer the plating wires 214 can be
cnt and removed while ca_'r_r'y'ih'g out the cutting 6p'e'::;§atsidn'.“

The inner leads 210 and plating leads 212 extend from
through holes 206, and the plating leads 212 are connected to
the plating wires 214, so that by removing the ;Slat?ing wires
214, the inner leads 210 can be made no longer mutually
electrically connecting.

A single piece thus obtained has the above described inner
leads 210 on one surface, as shown inFig. 7. On the other surf_ééé .-,l
the inner leads 210 extend from the through holes 206 as s"hOWn
in Fig. 8, and pads are formed at the extremities of the inner
leads 210. These pads are used to provide external terminals.
The inner leads 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, on one surface of the substrate for
a semiconductor device 200 a network conductive pattern 218 is
formed. The conductive pattern 218 is formed in a region
including the semiconductor chip mounting rxegions 216, and is
connected through the inner leads 210 to the through holes 206,
and through the conductive material 236 (see Fig. 9) within the
through holes 206, is further connected to the inner leads 210
on the other surface, and through pads on the extrenmities

thereof, is further connected to the external terminals 238 (see
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Fig. 9). The periphery of the conductive pattern 218 has a
frame-shape portion, and as a result, wire bonding to this

frame.-éhape portion from electrodes__ 2320f a semiconductdr ch_ip

230 (see Fig. 9) mounted on the conductive pattern 218 is

possiblé. Since this frame-shaped éeriphe}_c'al portion surrounds
the semiconductor chip 230, wire bohding is possible from the

electrodes 232 in any pesition. The conductive pattern 218 is,

for example, at ground pgteﬁtia_l.

The conductive pattern 218 is electrically connected to
the metal portion 202 via through holes 222 passing th_roug'h the
metal portion 202. That is to say, a part é:_f the c’bnductiife
pattexrn 218 is formed to reach the openings of the thfough holes
222, and since plating is carxied 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 Fig.
9), and the conductive pattern 218 and the metal 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 220 is formed.
This conductive pattern 220 also is formed to surround the
semiconductor chip 230 (see Fig. 9), except for a region
avoiding a part of the conductive pattern 218, and therefore
wire bonding is possible fromthe electrodes 232 in any position.

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

Fig. 9 shows a semiconductor device obtained by utilizing
the single piece as describe_d.a_bove_ cut from the substrate for
a sémicqnductor'dévicéTZOO._A$ éHan iﬁ thi$ fighie: on the
substrate for a _se_micondl_ﬁl_étpr 'dewiicé. 200, the semlconductor
chip 230 is mounted, and any one of the electrodes 232 is
connected with one of the inner leads 210 by a wire 234. Othex
one of the electrodes 232 and conductive pattern 218 and 220
are also connected by another wire (-n_.o'i: shown in the drawings) .
By plating of the surface of the inner leads 210, the surface
. of the condiictive patterns 218 and 220, and the interior of the
through holes 206 and 222, the coniductive material 236 is formed.
on the surface opposite to that on which the semiconducﬁor chip
230 is mounted, pads are formed at the extremities of the inner
leads 210, to provide external terminals 238 of for example
solder balls or the like. Because of this construction, 'e_aé:_h
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 interxior of the through holes 206 and 222.

This embodiment is constructed as described above, and
its method of manufacture is now described. In this embodiment,
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 metal foil to which an adhesive has been pz_'ev.i.ousl_y_

- applied is adhered tdb_ét—_h' si_:?'_ff_aéeg' of the metal po_r’i:'ifdn 202"

. and a particular pressure applied. In this way, in 'the'dbéhi'jz_ig'sﬂ
224 in the :ﬁetal portion 202 a resin portion is foxmed from the
adhesive, and this region constitutes the through hole.
formation portions 204. On both surfages of the metal portion
202 the insulating layers 208 are formed from the adhesive.

Next, 1n the abee-de'sc'r;ibea_ positions through holes 206
and 222 are _f_or-me-d . The metal foil is etched, and wires iﬁélu_d_ihé; |
the inner leads 210, plating leads 212, plating wires'214, ahd
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 holes
220 and 222, to provide the conductive material 236. It should
be noted that since the through holes 206 are formed in the
through ixole 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 metal portion 202 are
electrically connected.

In this way, the substrate for a semiconductor device 200

shown in Fig. 6 is obtained. Next, by cutting away the plating
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wires 214, the substrate for a semiconductor device 200 is cut
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 connéctiohs-among the'inhér leéds'zio aré.
nb longer present.

Then, as shown in Fig. 9, the semiconductor chip 230 is
mounted in the mounting regions 216, and wire bo_nding'is carxried
out. Additionally, the protective material 240 is applied in
particular locations, and furthermore if necessary, a region
including the wires 234 may Be sealed.with'reSin.jBy'means of
the above steps the semiconductor device can'bé oﬁtainea. if
should be noted that in this embodimer_lt also, in _placé' of wire
bonding, face-down bonding may equally be applied.

InFig. 10 is shown a ¢ircuit board 1000 on which is mounted
a semiconductor device 1100 fabricated by the method according
to the present invention. For the circuit board is generally
used an organic substrate such as a glass epoxy substrate or
the like. On the circuit boaxrd, a wiring pattern of for example
copper or the like is formed to constitute a desired cirxeuit,
and this wiring pattern and bumps of the semiconductor device
arxe 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 c¢ircuit

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

a substrate for a semiconductor device, wherein said
substrate includes a corxe layer for‘medl of ametal thﬂat proniotes_
heat dispersion, a through hole formation portion formed insaid.
core layer, a plurality of through holes formed in said through
hole formation portion, insulating layers formed on both sides
of said core layer, and wires fbx_:i_néd on said insulating layer
and achieving electrical conductivity through said through
holes from one surface to the other of said core layer; anad

a serhic‘onductor chip provided on said .éubStra'te fér a
semicoﬁduct’or- device, and having electrodes electricaily

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 formation 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,
whexein said opening is formed in at least one of a

peripheral portion and a central portion of said core layer.

This Sheet Has Been Replaced

AT




g

5. The semiconductor device as defined in claim 4,
wherein said semiconductor chip is disposed on the
cent:al_f;ortion of said core layer and is also mounted over at

least ope of said through holes.

6. The semiconductor device as defined in claim 5,
wherein said semiconductor chip is mounted over said

through hole through an adhesive.

7. The semiconductor device as defined in claim 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 zigzaq.

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 layex 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 tc a longitudinal direction of
sald 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 1ines that is close to the centxal portion

of said core layer.

10. The semiconductor device as defined in ¢laim 9,
wherein said wires include inner leads extending fxom
said through holes toward the central portion of said core layer,

and connected to electrodes of said semiconductor chip.

11. A substrate for a semiconductor device, comprisings:

‘a core layer formed of a metal that promotes heat
dispersion;

a through hole formation portion formed in a part of- said
coxe layer;

a plurality of through holes formed in said through hole
formation portion;

insulating layexrs 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;

wherein said through hole formation portion is formed by
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£illing said opening with an insulating material; and
wherein said through holes are formed in said insulating

material.

13. The substrate for a semiconductor aevice as defined in

claim 12, wherein said insulating material is a resin.

14. ' The substrate for a semiconductor device as defined in
claim 12 or 13, _
wherein said opening is formed in at 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 diéposed in zigzag.

16. The substrate for a semiconductor device as defined in
claim 14,

wherein s.aid opening is formed on the peripheral portion
of said core layer along the edge of said core layer, with an
opening length longer close to the peripheral portion thanclose
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 openings; 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 central portion

of said core layer.

17. The substrate for a semiéondﬁctor device as defiﬁed in
claim 16, '

wherein said w1res comprlse inner leads extendlng from '

said through holes toward the central portlon of said core 1ayer ’

.and p'_lat:n.ng leads extending from said through holes toward

outside of said core layer.

18. The substrate for a semiconductor dev'ice as defined in

claim 11,

wherein a first opening is formed in a central portion
of said core layer, and a second opening is formed in a peripheral
portion of said core layer:;

wherein said through hole formation portion is formed by

filling said first and second openings with an insulating

material;
wherein a first group of said through holes is formed in
zigzag 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 opening; 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 first and second groups of wires being disposed

in an alternating fashion.

19. A subétrate fox a semicbnductor 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 semiconductor chip mounting
regions 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 passing over said central portion of each
of said through hole formation portions;

plating leads connecting from said plating wires to said
through holes; and

innex leads extending £rom said through holes to over said

insulating 1ayer:s outside said through hole formation 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 formation portions arxe 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 semiconductox device,
comprising the steps of: |

p_rovid_iﬁg a substrate including a metal portion and an -
insulating portion; |

forming a plurality of through heles in said insulating
portion;

providing a conductive member within each of said through
holes;

attaching a semiconductor chip to one surface of sai_a
substrate;

providing external terminals on the other surface of said
substrate; and

formingwires electrically connecting said semiconductor
chip and said external terminals through said conductive member,

with an insulating layer 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 wires are carried out by:
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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;
a.nd

etching said metal foil.

24. B method of manufacture 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
semiconductox 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
insulating layer interposed to over said metal portion;

providing a conductive member within each of said through
holes;

attaching 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.
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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 forming

said insulating portions in said holes.

26. The method of manufacture of a semiconductor device as
defined in claim 25, ‘

wherein the step of providing said substrate and the step
of forming said wires are carried out by:

providing an adhesive 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 manufacture of a substrate for a semiconductor

device, comprising the steps of:
forming a hole in a metal plate, forming an insulating
portion in said hole, and forming a plurality of through holes

in said insulating portion.

28. Amethod 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 plurality of semiconductor chip mounting regions on
said metal plate, and forming an insulating portion in each of
said holes;
forming a plurality of through-h01es:oﬁ-ﬁéth'Siées of a
phantbm line crossing said insulating .ﬁbrﬁion‘; "
| forining wires .including a plating wire extending along
said phantom line of said insulating poxtion, plating leads
connecting from said plating wire to said through holes, and
inner leads extending £rom said through holeswith an insulating
layer interposed to over said metal plate; and
providing a conductive member within each of said through

holes.

29, The method of manufacture of a substrate for a
semiconductor device as defined in claim 28,
wherein the step of forming said insulating portion and
the step of forming said wires are carried 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 ametal 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.
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