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SEMICONDUCTOR DEVICE AND

PROCESS FOR MANUFACTURING THE SAME

Technical Field

-'The present invention relates tb a semiconductor
device, and more particulafly to techniques which are
effective when applied to a semiconductor device
wherein two semiconductor chips are stacked and then
encapsulated with an one resin body.
Background Art

In order to eniarge the capacity of a storage
circuit system, there has been proposed a stacked type
semiconductor device wherein two semiconductor chips,
in each.of which a storage circuit subsystem is
constructed, are stacked and then encapsulated with an
one résin body. By way of example, a stacked type
semiconductor device of LOC (Lead On thp) structure
is disclosed in the official gazette of Japanese
Patent Laid-Open No. 58281/1995. Besides, a stacked
type semiconductor device of tab structure is
disclosed in the official gazette of Japanese Patent
Laid-Open No. 302165/1992.
The stacked type semiconductor device of LOC

structure is constructed having a first semiconductor
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.'cﬁip and a second semiconductor chip in each of which

- a plurality of electrodes are formed on a circuit

forming surface being the front surface (one principal
surface) of front and rear surfaces {one principal
surface and the other principai surface opposing to

each other); a plurality of first leads which are

“bonded and fixed to the circuit forming surface of the

first semiconductor chip through an insulating £film,
and which are electrically connected to the electrodes

of this circuit forming surface through pieces of

conductive wire; a plurality of second leads which are

bonded and fixed to the circuit forming surface of the
second semiconductor chip through an insulating film,

and which are electrically connected to the electrodes

‘of this circuit forming surface through pieces of

conductive wire; and a resin body which encapsulates

the first semiconductor chip, the second semiconductor

‘chip, "the inner portions of the first leads, the inner

portions of the second leads, and the wire pieces.

The first semiconductor chip and the second
semiconductor chip are staéked to each other in a
state where their circuit forming surfaces are held in
opprition.to each other. The first leads and the
second leads are individually joined in a state where

their connection portions are placed one over the
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oﬁher.

.~ The stacked type semiconductor device of tab
strﬁcture is copstructeq‘having a first semiconductor
chip which is fixe& to the front surface (one
pfihcipal surface) of the front and rear surfaces (one

principal surface and the other principal surface

.opposing to each other) of a tab (also termed “die pad”

) fhrough an adhesive layer; a second semiconductor
chip which is fixed to the rear surface (the other

principal surface) of the tab through an adhesive

- layer; a plurality of dedicated leads which are

electrically connected to the electrodes of either of
the, first or second semiconductor chips through pieces
of conductive wire; a plurality of common leads which
are electrically connected to the electrodes of both
of the first and second semiconductor chips through
pieces of conductive wire; and a resin body which
encapéulates the first semiconductor chip, the second

semiconductor chip, the inner portions of the

. dedicated leads, the inner portions of the common

leads, and the wire pieces. The electrodes.of each of
the first and second semiconductor chips are formed on
the two longer latus sides of the circﬁit forming
surface opposing to each other and along the

respective longer latera thereof. The dedicated leads
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.and the common leads are respectively arranged outside

the two longer latera of each of the corresponding
semiconductor chips.

Before developing a stacked type semiconductor

device, the inventors envisaged problems stated below.

with the LOC structure, the semiconductor device
is manufactured using two lead frames, and hence, the
fabrication cost thereof becomes high. On the other
hand, ﬁith the tab structure, the semiconductor device.
can be manufactured using a single lead frame. Since,
however, the semiconductor chips of mirror inveréion
circuit patterné need to be employed, the fabrication

cost of the semiconductor device becomes high even

' with the tab structure. More specifically, with the

tab structure, the two semiconductor chips are
respectively mounted on the front and rear surfaces of
the tab with their rear surfaces facing each other.
Therefore, in the case where the electrodes are formed
on the sides of the two longer latera of each circuit
forming surface opposing to each other, the electrodes
of the lower semiconductor chip are reversed on the
right and left sides to those of the upper
semiconductor chip.

In this regard, the semiconductor chips of the

mirror inversion circuit patterns are dispensed with
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-by employing two semiconductor chips each of which is

formed with electrodés on one latus side, and by
mounting the two semiconductor chips on the front and
rear surfaces of a tab so that one latus side of one
éemiconddctor chip may be located on the épposite side
of the other semiconductor chip to one laﬁus side
thereof. It is therefore possible to achieve
curtailmént in the fabrication cost of the
semiconductor device of the tab structure.

With the tab structure, however, the thickness
of the resin body enlarges, and it is difficult to
construct the stacked type semiconductor device as a
TSOP (Thin Small Outline Package) type whose resin
body is 1.0 ~ 1.1 [mm] thick. More specifically,
sincé the tab structure constructs the semiconductor
device by mounting the semiconductor chips on the
front and rear surfaces of the tab, the tab exists
between the upper semiconductor chip and the lower
semiconductor chip, and a distance from the circuit
forming surface of the upper semiconductor chiﬁ to
thatlof the lower semiconductor chip increases, so
that the resin body thickens. Further, on account of
the constiuction in which the semiconductor chips are
mounted on the front and rear surfaces of the tab, two

adhesive layers exist between the upper semiconductor
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- chip and the lower semiconductor chip, and the

‘distance from the circuit forming surface of the upper

semiconductor chip to that of the lower semiconductor

chip increases; so that the resin body thickens. The

| inventors study L.s revealed that the thickness of the

“resin body can be set at 1.0 - 1.1 [mm] or less by

L

thinning each semiconductor chip down to 0.1725 ~ 0.2
[mm]. In such a ca%e, however, the mechanical
strength of the semiconductor chip lowers, and hence,
drawbacks such as cracks and fractures are liable to
occur in the semiconductor chip. The drawbacks often
occur especially at the dicing step of fabrication for
splitting a semiconductor wafer into a plurality of
chips, and at the die_bonding step of fabrication for
mounting the éemiconductor chips on the tab.

Besides, with the tab stfucture, inferior
connections are liable to occur between the electrodes
of the semiconductér chips and the wire pieces. More
specifically, it is difficult to bring the tab into
touch with a heat stage after the semiconductor chips
have been mounted on the ffont and rear surfaces of
the tab. Therefore, the heat of the heat stage is not
effectively conducted, and the inferior connections
between the electrodes of the semiconductor chips and

the wire pieces are liable to occur.
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construction of a semiconductor device wherein two

‘semiconductor chips are stacked and then encapsulated

with an one resin body.

| Another object of the present invention is to
provide a technique capable of heightening the
available percentage of the products of the thinned
semiconductor device.

The above and other objects ‘and novel features

of the present invention will beéome apparent from the
description of this specification when read in

conjunction with the accompanying drawings.

DISCLOSURE OF THE INVENTION

Typical aspects of performance out of the.
present invention disclosed in this applicatidn are
briefly summarized as follows:
(1) A semiconductor device comprising a resin body; a
first semiconductor chip and a second‘semiconductor

chip which lie within said resin body, each of which

is formed in a square shape when viewed in plan, and

each of which is formed with a plurality of electrodes
on a side ofia first latus of a front surface of front

and rear surfaces thereof and along the first latus; a
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. 'piuraiity of first leads which extend inside and

. outside said resin body, which are arranged outside

gsaid first latus of said first semiconductor chip, and
which are electrically connected to the corresponding
electrodes of said first semiconductor chip through

pieces of conductive wire; a plurality of second leads

_which ektend inside and outside said resin body, which

are arrahqed oiitside a second latus of said first
semiconductor chip opposing to said first latus
thereof, and which_are electrically connected to the
corresponding electrodes of said second semiconductor
chip through pieces of con@uctive wire; and supporting
leads which support said first semiconductor chip and
said second semiconductor chip;

wherein said first semiconductor chip and said
second semiconductor chip are bonded and fixed to each
other in a state where the rear surfaces of the
respective semiconducto; chips are faced to each other
so that the second latus of said first semiconductor
chip and said first latus of said second semiconductor
chip may confront a side of said second leads; and

said supporting leads are bonded and fixed.to
the front surface of said first semiconductor chip or
the front surface of said second semiconductor chip.

(2) A semiconductor device as defined in the means
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ili,-wheréin said first semiconductor chip and said
ééﬁqnd'Sémiconductor chip are bonded and fixed in a
s£até‘where positions of the respective semiconductor
chips aré.staggered relatively to each other so that

said electrodes of said first semiconductor chip may

' lie outside a second latus of said second

semiconductof chip opposing to said first latus
thereof, and that said electrodes of said second
semiconductor chip may lie outside said second latus
of.said first semiconductor chip.

(3) A semiconductor device as defined in the means
(2), wherein said first semiconductor chip and said

second semiconductor chip are bonded and fixed in a

' state where the positions of the respective

semiconductor chips are staggered relativeiy to each
other so that a third latus of said first
semiconductor chip intersecting with said first latus
thereof may lie outside a third latus of said second
semiconductor chip iﬁtersecting with said first latus
thereof and lying on the samé side as the third latus
of said first semiconductor chip, and that a fourth
latus of said second semiconductor chip opposing to
the third latus thereof may lie outside a fourth latus
of said first semiconductor chip opposing to said

third latus thereof and lying on the same side as the



5
w .
10
15
N
20
25

T -~ e i W
ke e = S

-10-

"fourth latus of said second semiconductor chip.

According to the means (1) explained above, any
tab does not exist between the semiconductor chip and
the semiébnductor chip, so that a distance from the
front surface of the first semiconductor chip to the.

front surface of the second semiconductor chip can be

. shortened. Moreover, since only one adhesive layer

exists between the first semiconductor chip and the

‘seconé semiconductor chip,‘the'&istance from the front

surface of the first semiconductor chip to the front.
surface of the second semiconductor chip can be -
shortened. Furthermore, since the supporting leads
are bonded aﬁd fixed to the front surface of the first
semiconductor chip or that of the second semiconductor
chip, the thickness of each of the supporting leads is
cancelled by the loop height of the wire piécés, and
the thickness of the resin body is not affected by the
supporting leads. As a result, the resin body can be
thinned, and hence, the thinned structure of the
semiconductor device can-be achieved.

. According to the means (2) explained above, at a
wire bonding step, the region of the rear surface of
the first semiconductor chip opposing to the
electrodes thereof can be held in direct touch with a

heat stagé, and the heat of the heat stage is
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éffectively conducted to the electrodes of the first
semiconductor chip, so that fhe inferior connections
between. the electrodes of the first semiconductor chip
and the wire pieces can be relieved. In addition, the

region of the rear surface of the second semiconductor

chip opposing to the electrodes thereof can be held in

‘direct touch with a heat stage, and the heat of the

‘heat stage is effectively conducted to the electrodes

of the second semiconductor chip, so that the inferior
connections between the electrodes of the first
semiconductor chip and the wire pieces can be
relieved. As a result, the available percentage of
the products of the semiconductor device can be
heightened.

According to the means (3) explained above, at
the wire bonding step, the area of touch between the
rear surface of the first semiconduc;or chip and the

heat stage increases, and hence, a time period for

.heating the second semiconductor chip at this step can

be shortened. Also, the area of touch between the
rear surface of the second semiconductor chip and the
heat stage increases, and hence, a time period for
heating the second semiconductor chip can be shortened
at the wire bonding step. As a result, the production

efficiency of the semiconductor device can be
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. heightened.

BRIEF DESCRIPTION OF THE DRAWINGS .

Fig. 1 is a plan view of a semiconductor device

" being Embodiment -. of the present invention in a state

where the upper paz& of a resin body has been removed.

~Fig. 2 is a bd%tom view of the semiconductor
device being Embodlment 1 of the present invention in
a state where the lower part of the resin body has
been remqved.

Fig. 3 is a sectional view taken along line A -
A indicated in Fig. 1.

Fig. 4 is a sectional view taken along line B -
B indicated in Fig. 1.

Fig. 5 is a plan view of a lead frame which is
used in a manufacturing process for the semiconductor
device being Embodiment 1 of the present invention.

Fig. 6 is a sectional view for explaining the
manufacture of the semiconductor device being
Embodiment 1 of the present invention.

Fig. 7 is a sectional view for explaining the
manufacture of the semiconductor deﬁice being
Embodiment 1 of the present invention.

Fig. 8 is a sectional view for explaining the

manufacture of the semiconductor device being
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Fig. 9 is a sectional view for explaining the

mariufacture of the semiconductor device being

Embodlment 1 of the present 1nventlon.

Fig. 10 is a sectional view of essential
portions in a state where the semiconductor device
being Embodiment 1 of the present invention is
packaged on a mounting substrate.

Fig. 11 is a plan view of a semiconductor device
being Embodiment 2 of the presenf invention in a state
where the upper part éf a ;esin body has been removed.

Fig. 12 is a sectional view taken along line C -
C indicéted in Fig. 11.

Fig. 13 is a sectional view taken along line D -
D indicated in Fig. 11.

Fig. 14 is a plan view of a lead frame which is
used in a manufacturing process for the semiconductor
device being Embodiment 2 of the presegt invention.

Fig. 15 is a plan view of a semiconductor device
being Embodiment 3 of the present invention in a state
Qﬁere the upper part of a resin body has been removed.

Fig. 16 is a sectional view taken along line E -
E indicated in Fig. 15.

Fig. 17 is a plan view of a lead frame thch is

used in a manufacturing process for the semiconductor
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' device being Embodiment 3 of the present invention.

Fig. 18 is a plan view of a semiconductor device
being Embodiment 4 of the present invention in a state
where the upper part of a resin body has been removed.

Fig. 19 is a sectional view of the semiconductor

device Seing Embodiment 4 of the present invention.

Fig. 20 is a plan view of a lead frame which is

used in a manufacturing process for the semiconductor

device being Embodiment 4 of the present invention.

Fig. 21 is a sectional view for explaining the
manufacture of the semiconductor device being
Embodiment 4 of the present invention.

- Fig. 22 is a sectional view for explaining the
manufacture of the semiconductor devicé being
Embodiment 4 of the present invention.

Fig. 23 is a sectional view for explaining the
manufacture of the semiconductor device being
Embodiment 4 of the present invention.

Fig. 24 is a sectional view for explaining the
manufacture of the semiconductor device being
Embodimentl4 of the present invention. |

Fig. 25 is a sectional view for explaining the
manufacture of the semiconductor device being
Embodiment 4 of the present iﬁvention.

Fig. 26 is a schematic view for explaining the
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héhpfactﬁfe of the semiconductor device. being
Eﬁbpdiment 4 of the present invention.

| '.Fig. 27 is a schematic view for explaining the
manufactﬁré of the semiconductor device being
Embodiment 4 of the present invention.

Fig. 28 is a schematic view for explaining the
manufacture of the semiconductor device being
Embodiment 4 of the present invention.

Fig. 29 is a schematic view for explaining the
maﬂufacture of the semiconductor device being
Embodiment 4 of the présent invention.

Fig. 30 is a plan view of a semiconductor device
being Embodiment 5 of the present invention in a state
where the upper- part of_a resin body has been removed.

Fig. 31 is a sectional view of the semiconductor
device being Embodiment 5 of the present inventioﬂ.

Fig. 32 is-a sectional view of a semiconductor
device showing a modification to Embodiment 5 of the
present invention.

Fig. 33 is a sectional view of a semiconductor
device being Embodiment 6 of the present invention.

Fig. 34 is a sectional.view of a semiconductor
device showing a modification to.Embodimeﬂt 6 of the
present invention.

Fig. 35 is a plan view of a semiconductor device
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being Embodiment 7 of the present invention in a state

where the upper part of a resin body has been removed.
Fig. 36 is a sectional view of the semiconduct&r
device being Embodiment 7 of the present invention.

Fig. 37 is a sectional view of a semiconductor

device showing a modification to Embodiment 7 of the

present invention.

Fig. 38 is a plan view of a semiconductor device
being Embodiment 8 of ihe present invention in a state
where the upper part of a resin body has been removed.

Fig. 39 is a sectional view of the semiconductor
device being Embodiment 8 of the present invention.
| Fig. 40 is a sectional view of a semiconductor
device showing a modification to Embodiment 8 of the
present invention.

Fig. 41 is a plan view of a semiconductor device

being Embodiment 9 of the present invention in a state

where the upper part of a resin body has been removed.

Fig. 42 is a sectional view of the semiconductor
device being Embodiment 9.of the present invention.
- Fig. 43 is a sectional view of a semiconductor
device being Embodimeht 10 of the_present invention.
Fig. 44 is a sectional view of a semiconductor
device being Embodiment 11 of the present invention.

Fig. 45 is a sectional view of a semiconductor
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device being Embodiment 12 of the present invention.
Fig. 46 is a seétional view of a semiconductor‘
device being Embodiment 13 of the present invention.
Fig. 47 is a sectional view of a semiconductor
dévice being Embodiment 14 of the present invention.
Fig. 48 is a plan view of semiconducfor chips
which are assembleé in the semiconductor dévice being

Embodiment 14 of the present invention.

BEST MODES FOR CARRYING OUT THE INVENTION

Now, embodiments of the present invention will
be described in detail with reference to the drawings.
Incidentally,.throughout.the drawings for describing
the embodiments, the same symbols are assigned to
parts having the same functions, which shall be
omitted from repeated explanatibn.

(EMBODIMENT 1)

In this embodiment, there will be described an
example in which the present invention is applied to a
semiconductor device of TSOP type being a
bidirectional lead array structure.

Fig. 1 is a plan view of a semicbnduétor device
being Embodiment 1 of the present inveﬁtion in a state
where the upper part of a resin body has been removed,

Fig. 2 is a bottom view of the semiconductor device in
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.a state where the lower part of the resin body has

been removed, Fig. 3 is a sectional view taken along
line-A - A indicated in Fig. 1, and Fig. 4 is a

sectional view taken along line B - B indicated in

'Eig; 1. By the wi’, in Figs. 1 and 2, a group of

leads on the left s%ﬁe shown in Fig. 1 correspond to a
group of leads on thé.right side shown in Fig. 2,
while a group of leéds on the right side shown in Fig.
1 correspond to a group of leads on the left side
shown in Fig. 2. -

‘AS illusirated in Figs. 1, 2 and.3, tﬁe
semiconductor device 1 of this embodiment is so

constructed that a semiconductor chip 4 and a

 semiconductor_chip 5 are stacked one over the other,

and that the éémiconductor chips 4 and 5 are
encapsulated with the one resin body 12. The
semiconductor chips 4, 5 are stacked in a state where
the rear surfaces (the other principal surfacés) of
the front and rear surfaces of these semiconductor
chips (each of which has one principal surface and the
other principal surface opposing to each other) are
faced to each other.

Both the semiconductor chips 4, 5 are formed in
the same geometries. Besides, the planar shape of

each of the semiconductor chips 4, 5 is a square
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embodiment.

By way of example, each of the semiconductor
éhipé 4, 5 chiefly includes a semiconductor substrate
which is made of single-crystal silicon, and multiple
wiring layers which are formed on the semiconductor
suﬁstrate. An EEPROM (Electrically Erasable
zroqrammabie Read Only Memory) of 64 [Mbitsj called “
flash memory”, for example, is constructed as a
storage circuit subsystem in each of the semiconductor
chips 4, 5. .

In a circuit forming surface 4A which is the
front surface (one principal surface) of the front and
rear surfaces (one principal suiface and the other
principal surface opposing to each other) of the
semiconductor chip 4, a plurality of electrodes
(bonding pads) 6 are formed on the side of one longer
latus 4Al1 of the two longer latera of this surface 4Aa
opposing to each other and along this longer latus 4Al
(refer to Fig. 1 and Fig. 3). The plurality of
electrodes 6 are respectively formed in the uppermost

one of the multiple wiring layers of the semiconductor

-.chip 4. The uppermost wiring layet is covered with a

front surface protection film (final protection film)

which is formed overlying this wiring layer, and which
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- is forhed with bonding openings for denuding the fromt

. surfaces of the electrodes 6.

In a circuit fofming surface 5A which is the

 fromt surface (one principal surface) of the front and

rear surfaces (one principal surface and the other

principal surface opposing to each other) of the

_semiconductor chip 5, a plurality of electrodes 6 are

formed on the side of one longer latus 5Al1 of the two
loﬁger latera of this surface 5A opposing to each
oéher and along this longer latus 5Al1 (refer to Fig. 2
and Fig. 3). The plurality of electrodes 6 are
respectively formed in the uppermost one of the
multiple wiring layers of the semiconductor chip 5.
The uppeimpst wiring layer is covered with a front
surface protection film (final protection film) which
is formed overlying this wiring layer, and which is
formed with bonding openings for denuding the front
surfaces of the electrodes 6.

The circuit pattern of the flash memory
constructed in the semiconductor chip 4 is the same as
that of the flash hemory constructed in the
semiconductor chip 5. Besides, the arrangement
pattern of the electrodes 6 formed on the circuit
forming surface 4A of the semiconductor chip 4 is the

same as that of the electrodes 6 formed on the circuit
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fpiming surface 5A of the semiconductor chip 5. That
is, the semiconductor chip 4 and the semiconductor
chipis are constructed with the same structures each
other. | |

The planar shape of the resin body 12 is a

" square shape, which is, for example, a rectangle in

this embodiment. A plurality of leads 10A are arrayed
on.thé side of one longer latus of the two longer
latera of the resin body 12 opposing to each other and
aléng this longer latus (one longer latus), while a

plurality of leads 10B are arrayed on the side of the

.other longer latus and along this longer latus (the

_other-longer latus). The plurality of leads 10A are

extended inside.and outside the resin body 12, they
are arranged outside one longer latus 4Al of the
semiconductor chip 4, and they are electrically
connected to the corresponding electrodes 6 of the
semiconductor chip 4 through pieces of conductive wire
11, respectively (refer to Fig. 1 and Fig. 3). The
plurality of leads 10B are extended inside and outside
the resin body 12, they are arranged outside the other
longer latus 4A2 of the semiconductor chip 4 opposing
to omne ionger latus 4Al thereof, and they are
electrically connected to the corresponding electrodes

6 of the semiconductor chip 5 through pieces of
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-conductive wire 11, respectively (refer to Fig. 2 and

Fig. 3).
Terminal names are given to the plurality of .

leads 10A, 10B, respectively. A “VCC .terminal” is a

supply potential terminal whose potential is fixed to

| a power supply potential (for example, 5 [V]).. A *VSS

terminal” is a reference potential terminal whose

poténtiai is fixed to a reference potential (for
example, 0 [V]). 'An “I/00 terminal” ~ an “I/07
terminal” are data input/output'terminals. An “RES
terminal” is a reset terminal. An “R/B terminal”-is é
ready/busy terminal. A “CDE terminal” is a command
data enéble té;minal. An “OE terminal” is an output
enable terminal. An “SC terminal” is a serial clock
terminal. A “WE terminal” is a write enable terminal.
A “CE terminal” is a chip enable terminal. An “NC
terminal” is a no-connection terminal.

The semiconductor chips 4, 5 are bonded and
fixed to each other through an adhesive layer 7 in the
state in which the rear surfaces of these
semiconductor chips are faced to each other so that
the other longer latus 4A2 of the semiconductor chip 4
and one longer latus 5A1 of the semiconductor chip 5
may confront (lie on) the side of the leads 10B. In

other words, the semiconductor chips 4, 5 are bonded
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and fixed to each other in the state in which the rear
surfaces of these semiconductor chips are faced to
each oéher so that the latera of the respective
semiconductor chips with the electrodes 6:arrayed

thereon may lie on the opposite sides. In addition,

"both the semiconductor chips 4, 5 are supported by

supporting leads 5.'The supporting leadsls are bonded
and fixed to the circuit forming surface 4A of the
semiconductor chip 4 thfough an adhesive layer 9.

For these reasons, any tab does not exist
between the semiconductor chip 4 and the semiconductor

chip 5, so that a.distance from the circuit forming

surface 4A of the semiconductor chip 4 to the circuit

forming surface 5A of the semiconductor chip 5 can be
shortened. Moreover, since only the single adhesive
layer 7 exists between the semiconductor chip 4 and
the semiconductor chip 5, the distance from the

circuit forming surface 4A of the semiconductor chip 4

to the circuit forming surface 5A of the semiconductor

chip 5 can be shortened. Furthermore, since the
supporting leads 8 are bonded and fixed to the circuit
forming surface 4A of the semiconductor chip 4, the
thickness of each of the supporting leads 8 is
cancelled by the loop height of the wire pieces 11 for

electrically connecting the electrodes 6 of the
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. éemiconduétor chip 4 with the leads 10A, and the
: thickneés of the resin body 12 is not affected by the

‘supporting leads 8.

The semiconductor chips 4, 5 are bonded and
fixed in a state where the positions of these

semiconductor chips are staggered relatively to each

other so that the elesctrodes 6 of the semiconductor

chip 4 may lie outside the other longer latus 52 of
the semiconductor chip 5 opposing to one longer latus
5A1 thereof, and that the electrodes 6 of the

semiconductor chip 5 may lie outside the other longer

latus 4A2 of the semiconductor chip 4. In other

words, the semiconductor chips 4 and 5 are bonded and
fixed in a state where the positions of these
semiconductor chips are relatively shifted in a
direction orthogonal to the direction of arraying the
electrodes 6.

Each of the leads 10A and the leaas'IOB includes
an inner portion (inner lead portion) which is
encapsulated with the resin body 12, and an outer
portion (outer lead portion) which is-led outside the
resin body 12. The outer portiqns aré molded into,
for example, a gull-wing shape as a flat mounting
shape.

Gold (Ru) wire, for example, is employed as the



-25-

:'.lnconductive wirg 11. By way of example, bonding in

5
%/
10
15
1
20
25

" which ultrasonic vibrations are used conjointly with

‘thermocompression is employed as a method of

éonnécting the wire 11.

In order to attain a lower stress, thé resin
bﬁdy 12 is formed of, for example, a biphenyl-based
resin which is'doped with a phepolic hardener,
silicone rubber, a filler, or the like. The resin
body 12 is formed by transfer molding which is well
suited for mass production. The transfer molding is a
method wherein, usiﬁg a metal mold which includes a
pot, a rumner, a pouring gate and a cavity, a resin is
injected under pressure from the pot into the cavity
through the funner as well as the pouring gate,
thereby to form a resin body.

Referring to Fig. 3, the thickness of each of

the semiconductor chips 4, 5 is 0.24 [mm], the

thickness of the adhesive layer 7 is 0.01 [mm], the

thickness of each of the leads 10A and leads 10B is

0.125 [mm], .the height (loop height) from the circuit

forming surface 4A of the semiconductor chip 4 to the
top of the wire 11 for electrically connecting the
electrodes 6 of this semiconductor chip 4 with the
leads 10A is 0.19 {mm], an interwval from the top of

the wire 11 to the upper surface of the resin body 12
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«is'U.OGS [mm]} the thickness of the resin body 11 is

1.0 [mm], and a height from the upper surface of the

fesin body 12 to the mounting surface of the leads

(10A, 10B) is 1.20 [mm]. Incidentally, although not

shown in the figure, a height from the circuit forming °

surface 5A of the semiconductor chip 5 to the top of

the -wire 11 for electrically connecting the- electrodes

6 of this semiconductor chip 5 with the leads 10B is

.0.19 [mm], and an interval from the top of the wire 11

to the lower surface of the resin body 11 is 0.065
{mm] .

" The upper surface of each of the supporting
ieads (suspension leads) 8 is lower than the top of
the wire 11. As shown in Fig. 4, the supporting leads
8 extend 56 as to traverse the two shorter latera 4A3
and 434 of the semiconductor chip 4 opposing to each
other. By the way, in Fig. 4, symbol 5A3 denotes one
of the two shorter latera of the semiconductor chip 5
opposing to each other, and symbol 5A4 denotes the
other shorter latus.

Next, a lead fraﬁe for use in a process for
manufacturing the semiconductor device 1 will be
described with reference to Fig. 5. Fig. 5 is a plan
view of the lead frame. Incidentally, actual lead

frames have a multiple string structure so that a
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biuralitf of semiconductor devices can be
hénufactured. For.the brevity of illustration,
howeﬁer, Fig. 5 shows one domain where one
semiconductor device is manufactured.

As shown in Fig. 5, the lead frame LFl is so
constructed that a plurality of 1eads 10a, a plurality
of leads 10B, éupporting leads 8, etc. are arranged
within a region which is defined by a frame member 14.
The plurality of leads 10A are arrayed along one of
thé two longer latﬁs‘par;s of the frame member 14
opposing to each other, and are unitary with the

longer latus part. The plurality of leads 10B are

.arrayed along the other of the two longer latus parts

of the frame member 14 opposing to each other, and are
unitary with the other longer latus part. The
supporting leads 8 are arranged between a group of
leads consisting of the plurality of leads 10A and'a
group of leads consisting of the plurality of léads
10B, and are unitary with the frame member 14. That
is, the lead frame LF1l has a bidirectional lead array
structure.

Bach of the plurality of leads 10A includes an
inner portion which is encapsulated with the resin
body, and an oﬁter portion which is led outside the

resin body. The inner portions and the outer portions
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.'are coupled with each other through a tie bar 13.

Likewise, each of the plurality of leads 10B includes
an inner portion which is encapsulated with the resin
body, and'an outer portion which is led outside the
resin body. The inner portions and the outer portions
are coupled with each other through a tie.bar 13.

By way of example, the lead frame LF1l is
fabricated in such a way that a flat-materiél, which
is made of an iron (Fe) - nickel (Ni) alloy, or copper.
(Cu) or a copper alloy, is subjected to an etching
work or a §ress work so as to form a predetermined
lead pattern. .

Next, the process for manufacturing the
semiconductor device 1 will be described with
reference to Fig. 6 thru Fig. 9 (sectional views).

First, one semiconductor chip 4 is bonded and
fixed onto the lead frame LFl. As shown in Fig. 6,
the fixation between the lead frame LFl and the
sémiconductor chip 4 is done in such a-way that the
semiconductor chip 4 is éet on a heat stage 20, that
the circuit forming surface 4A of the semiconductor
chip 4 is thereafter coated with an adhesive made of,
for exampie, a thermosetting resin, thereby to form
the adhesive layer 9, and that the supporting leads 8

are thereafter pressedly secured onto the circuit
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fbrming surface 4A of the semiconductor chip 4 by a
bonding tool 21.

Subsequently, the electrodes 6 of thé
§emiconductor chip 4 and the leads 10A are
électricéliy connected by the conductive %ire pieces
11. As shown in Fig. 7, the connections ﬁetween.the
electrodes 6 of.tﬁé semiconductor chip 4 énd the leads
10A are done in a state where the semiconductor chip 4
is set on a heat stage 22, and where the leads 10A and
leads 10B are thereafter pushed against the heat stage
22 by a frame keeping member 23. Gold (Au) wire, for
example, is employed as the wire 11. Besides, a
method of connecting the wire 11 is, for example,
bonding in which ultrasonic vibrations are used
conjointly with thermocompréssion.

-Subsequently} the semiconductor chip 5 is bonded
and fixed to the semiconductor chip 4. As shown in

Fig. 8, the fixation between the semiconductor chip 4

.and the semiconductor chip 5 is done in such a way

that the semiconductor chip 4 is set on a heat stage
23 with its circuit forming surface 4A facing

dowﬁwards, that the rear surface of the semiconductor
chip 4 is thereafter coated with an adhesive made of,
for example, a silver (Ag) paste matefial, thereby to

form the adhesive layer 7, and that the semiconductor
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" chip 5 is thereafter secured onto the rear surface of

‘the semiconductor chip 4 with its rear surface facing

downwards. On this occasion, the rear surfaces of the

respective semiconductor chips 4 and 5 are faced and

bonded and fixed "o each other in the state of
specified orientatig; in which.one longer latus 5Al of
the semiconductor chip 5 lies opposite to one longer
latus 4Al of the semiconductor chip 4. Besides, the
rear surfaces of the respective semiconductor chips 4
and 5 are faced and bonded and fixed to each other in
the state of staggered positions in which the

electrodes 6 of the semiconductor chip 4 lie outside

the other longer latus 5A2 of the semiconductor chip

5, and in which the electrodes 6 of the semiconductor
chip 5 lie outside the other longer latus 4A2 of the
semiconductor chip 4. Incidentally, at this step, the
semiconductor chip 4 is set on the heat stage 23 with
its circuit forming surface 4A facing downwards, and
hence, the heat stage 23 is provided with a recess 23A
in order to prevent this heat stage 23 from coming
into touch with the wire 11.

Subsequently, the electrodes 6 of the
semiconductor chip 5 and the leads 10B are
electrically connected by the conductive wire pieces

11.. As shown in Fig. 9, the connections between the
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10B are done in a state where the semiconductor chips

'4 and 5 are set on a heat stage 24 with the circuit

forming surface 5A of the semiconductor chip 5 facing
upwérds, and where the leads le and leads 10B are
ﬁhereafter pushed against the heét stage 24 by a frame
keeping membér 25. Gold (Au) wire, for example, is
employed as the wire 11. Besides, a method of
connecting the wire 11 is, for example, bonding in
which ultrasonic vibrations are used conjointly with
thermocompression. At this step, the partial region
of the rear surface of the semiconductor chip 5
opposing to.the electrodes 6 thereof is exposed.
Therefore, the heat stage 24 is piovided with a
protrusion 25B beforehand so as to come into touch
with the exposed partial region of the rear surface,
whereby this partial region of the rear surface
opposing to the electtodes_ﬁ of the semiconductor chip
5 can be held in direct touch with the heat stage 24.
More specifically, the rear surfaces of the respective
éemiconductor chips 4 and 5 are bonded and fixed to
each other in the state of staggered positions in-
which the electrodes 6 of the semiconductor chip 4 lie
outside the other longer latus 5A2 of the |

semiconductor chip 5 and in which the electrodes 6 of
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"the semiconductor chip 5 lie outside the other longer

‘ létus 4A2 of the semiconductor chip 4, whereby the

partial region of the rear surface of the
semiconductor chip 5 opposing to the electrodes 6
thereof can be held in direct touch with the heat

stage .24, and the heat of the heat stage 24 -can be

.éffecti#eiy-conducted to the electrodes 6 of the

semiconductor chip 5, so that the inferior connections
between the electrodes 6 of the semiconductor chip 5
and the ﬁire pieces 11 can be relieved. Incidentally,
at this step, the semiconductor chip 4 is set on the
heat stage 24 with its circuit forming surface 4A
facing downwards, and hence, the heat stage 24 is
provided ﬁith a recess 24A in order to prevent this
heat stage 24 from coming into touch with the wire 11.

Subsequently, the semiconductor cﬁip 4, the

semiconductor chip 5, the supportiﬁg leads 8, the

inner portions of the leads 10A, the inner portions of
the leads 10B, and the wire pieces 11 are encapsulated
with a resin, thereby to form the resin body 12. The
formation of the resin body 12 is done by transfer
molding.

Subsequently, the tie bar 13 coupled to the
leads 10A and the tie bar 13 coupled to the leads 10B

are cut away, the outer portions of the respective
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" leads 10A and 10B are thereafter subjected to a

piating treatment, the leads 10A and 10B are

fhe;éafter cut away from the frame member 14 of the
lead frame LF1, the outer portions of the respective
leads 10A and 10B are thereafter molded into, for

example, a gull-wing shape as a flat mounting shape,

and the supporting leads 8 are thereafter cut away

£rom the frame member 14 of the lead frame LFl. In

this way, the semiconductor device 1 shown in Figs. 1,
2 and 3 is substantially completed.

As shown in Fig. 10 (a sectional view of
essential portions), a plurality of semiconductor
devices 1 thus constructed are packaged on a mounting
substrate 30 -as the constituent components of an
electron device which constructs one circuit system.
Since each semiconductor device 1 has the leads of the
same functions arranged in opposition, wiring lines 31
for electrically connecting the leads 10A with the
leads 10B can be rectilinearly laid. Moreover, wiring
lines 31 for electrically connecting the leads 10B of
one semiconductor device 1 witﬁ the leads 10A of
another semiconductor device 1 can be rectilinearly
laid. Accordingly, the number of wiring layers of the
mounting substrate 30 can be decreased, and hence, the

electron device, for example, a memory module can be
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- ‘'structurally thinned.

As described above, the following effects are .

attained in accordance with this embodiment:

(1) The semiconductor chip 4 and the.semiconductor
chip 5 are bonded and fixed to each other in the state

in which the rear surfaces of these semiconductor

.chips are faced to each other so that the other longer

latus 4A2 of the semiconductor chip 4 and one longer
latus 5A1 of the éemiconductor'chip 5 may confront the.
side of the leads 10B, and the supporting leads 8 are
bonded and fixed to the circuit forming surface 4A of
the semiconductor chip 4.

For theée reasons, any tab does not exist
between the semiconductor chip 4 and the semiconductor
chip 5, so that a distance from the circuit forming
surface 4A of the semiconductor chip 4 to the circuit
forming surface 5A of the semiconductor chip 5 can be
shortened. Moreover, since only one adhesive layer
exists between the semiconductor chip 4 and the
semiconductor.chip 5, the distance from the circuit
forﬁing surface 4A of the semiconductor chip 4 to the
circuit forming surface 5A of the semiconductor chip 5
can be shortened. Furthermore, since the supporting
leads 8 are bonded and fixed to the circuit forming

surface 4A of the semiconductor chip 4, the thickness
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of each of the supporting leads 8 is cancelled by the
loop height of the wire pieces 11, and the thickness
of the resin body 12 is not affected by the supporting
leads 8. As a result, the resin body 12 can be
£hinned,'and hence, the thinned structureiof the
semiconductor device 1 can be achieved.

In addition, since the resin body 12 can be

thinned without reducing the thickness of each of the

semiconductor chips (4, 5), the thinned semiconductor_
device 1 of high available percentage can be offered.

Besides, since the resiﬁ body 12 can be thinned,
the semiconductor device 1 in which the two
semiconductor chips (4, 5) are stacked and then
encapsulated with the one resin body 12 can be
constructed .as the TSOP type.

it is also dispensed with to use two lead frames
or to use semiconductor chips of mirfpr inversion

circuit patterns. It is therefore possible to achieve

" curtailment in the cost of the semiconductor device 1

and thinning in the structure thereof.

(2) The semiconductor chip 4 and the semiconductor
cﬁip 5 are bonded and fixéd’to each other in the state
of staggered positions in which the electrodes 6 of
the semiconductor chip 4 lie outside the other longer

latus 5A2 of the semiconductor chip 5, and in which
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~

' the electrodes 6 of the semiconductor chip 5 lie

‘outside the other longer latus 4A2 of the

semiconductor chip 4.

Fdr this reason, at the wire bonding step, the
partial region oi” the rear surface of the
semiconductor chip ZF opposing to the electrodes 6
thereof can be held }n direct touch with the heat
stage 24, and the heat of the heat stage 24 can be
effectively conducted to the electrodes.G of the
semiconductor chip 5, so that the inferior connections
between the electrodes 6 of the semiconductor chip 5
and the wiré pieces 11 can be relieved. As a result,
the available percentage of the products of the
semiconductor device 1 in the manufacturing process
{assembling érocess) can be heightened.

By the way, although the example in which the
supporting leads 8 are bonded and fixed to the circuit
forming surface 4A of the semiconductor chip 4 has
been explained in this embodiment, the supporting
leads 8 may well be bonded and fixed to the circuit
forming surface 5A of the semiconductor chip 5. 1In
this case, the supporting leads 8 are subjected to a
bending work for locating the chip fixation part of
this supporting leads onto the side of the circuit

forming surface 5A of the semiconductor chip 5. Even
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sﬁppérting leads 8 is cancelled Ly the loop height of
the wire pieées 11 for electrically connecting the
élecérodeé"G'of the semiconductor chip 5 with the
leads 10B, so that the thickness of the resin body 12
is not affected by the Supporting leads 8.

(EMBODIMENT 2)

Fig. 11 is a plan-view of a semiconductor device
being Embodiment 2 of the present ‘invention in a state
whefe the upper part of a resin bbdy has been removed,

Fig. 12 is a sectional view taken along line C - C

- indicated in Fig. 11, and Fig. 13 is a sectional view

taken along line D - D indicated in Fig. 11.

As illustrated in Figs. 11, 12 and 13, the
semiconductor device 2 of this embodiment has
basically the same constructioh as that of Embodiment
1 described before, but it differs from the foregoing
embodiment in constructional points explained below.

A semiconductor chip 4 and a semiconductor chip
5 are bonded and fixed in a state ﬁhere the positions
éf these semiconductor chips are staggered- relatively
to each o£her so that one shorter latus 4A3 of the.
semiconductor chip 4 intersecting with one longer
latus 421 thereof may lie outside one shorter latus

5A3 of the semiconductor chip 5 intersecting with one
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"lénger latus 5Al thereof and lying on the same side as

’ dpe shorter -latus 4A3 of the semiconductor chip 4, and

that the other shorter latus 5A4 of the semiconductor
chip 5 opposing to one shorter latus 5A3 thereof may’
1ie outside the other shorter latus 4A4 of the

semiconductor chip 4 opposing to one shorter latus 4A3

_.thereof and- lying on the same side as the other

shorter latus 5A4 of the semiconductor chip 5. In
other words, the semiconductor chips 4 and 5 are
bonded and fixed in a state where the positions of
these semiconductor éhips are relatively shifted in
the direction of arraying the electrodes 6 thereof.

Besi&es, the semiconductor device 2 includes a
supporting lead 8A which is arranged outside one
shorter latus 4A3 of the semiconductor chip 4 and one
shorter latus 5A3 of the semiconductor éhip-s, and a
supporting lead 8B which is arranged outside the other
shorter latus 4A4 of the semiconductor chip 4_and.the
other shorter latus 5A4 of the semiconductor chip 5.
The supporting lead 8A is bonded and fixed to the rear
surface of the semiconductor chip 4 through an
adhesive layer 9, outside one shorter latus 5A3 of the
semiconductor chip 5, while the supporting lead 8B is
bonded and fixed to the rear surface of the

semiconductor chip 5 through an adhesive layer 9,
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:qﬁtside ﬁhe other-shorter latus 424 of the
semiconductor chip 4. ‘

-.The suppo;ting lead 8A is subjected to a bending
work for locating the chip fixation part of this
supporting lead onto the side of the rear surface of

the semiconductor chip 4, while the supporting lead 8B

is subjected to a bending work for locating the chip

fixation part of this supporting lead onto the side of
the rear. surface of the semiconductor chip 5.

| The semiconductor device 2 thus constructed is
manufactured by a manufacturing process which employs
a lead frame LF2 shown in Fig. 14 (a plan view). The
manufacture of the semiconductor device 2 of this
embodiment is somewhat different from ﬁhe
manufacturing process described in the foregoing
embodiment 1. More specifically, the semiconductor
chip 4 and the semiconductor chip 5 are bonded and
fixed in tﬁe state .in which the rear surfaces of these
semiconductor chips are faced to each other, and the
respective semiconductor chips 4 and 5 are bonded and
fixed to the sﬁpporting leads 8A and 8B, followed by
wire bonding. The fixations between the supporting
leads and the corresponding semiconductor chips can be
done in such a way that the semiconductor chips 4 and

5 bonded and fixed are inserted aslant between the
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Supporting lead 8A and the supporting lead 8B.

_rhe wire bonding step is performed in such a way
that the electrodes 6 of the semiconductor chip .4 and

leads 10A are electrically connected by pieces of wire

11, and that the electrodes 6 of the semiconductor

chip 5 and leads 10B are thereafter electrically
connecﬁeq by pieces of wire 11. Herein, the
semiconductor chips 4 and ‘5 are bonded and fixed in
the state in which the positions of these
semiconductor chips are staggered in the direction of .
arraying the electrodes 6. Therefore, when the
electrodes 6 of the semiconductor chip 4 are connected
with the‘leadsIIOA by the wire pieces 11, a heat stage
can be held in touch with the partial region of the
rear surface of the semiconductor chip 4 opposing to
the region of the side of one shorter latus 4A3
thereof, though not directly but through the
supporting lead 8A. Besides, when the electrodes 6 of
the semiconductor chip 5 are connected with the leads
10B by the wire pieces 11, the heat stage can be héld
in t&ﬁch with the partial region of the rear surface
of the semiconductor chip 5 oppoéing to the region of
the side of the other shorter latus 5A4 thereof,
though not directly but through the éupporting lead

8B.
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In this manner, the semiconductor chip 4 and the
semiconductor chip 5 are bonded and fixed to each
other in the state in which the positions of these
sgmiconductor chips are staggered so that one shorter
latus 4A3 of the semiconductor chip 4 may lie outside
one shorter latus 5A3 of the semiconductor chip 5 and
that the other shorter latus 5A4 of the seﬁiconductor
chip 5 may lie outside the other shorter latus 4A4 of
the semiconductor chip 4, and the supporting lead 8A
is bonded and fixed to the rear surface of the
semiconductor chip 4 outside one shorter latus 5A3 of
the semiconductor chip 5, while the supporting lead 8B
is bonded and fixed to the rear surface of the
semiconductor chip 5 outside the other shorter latus
4A4 of the semiconductor chip 4. Therefore, any tab
does nof exist between the semiéonductor chip 4 and
the semiconductor chip 5; so that a distance from the
circuit forming surface 4A of the semiconductor chip 4
to the circuit forming surfaceISA of the semiconductor
chip 5 can be shortened. |

Besides, since only one adhesive layer exists
between the semiconductor chip 4 and the semiconductor
chip 5, the distance from the circuit.forming surface’
4n of the semiconductor chip 4 to'the circuit forming

surface 5& of the semiconductor chip 5 can be'
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: In addition, the supporting lead BA is bonded
and fixed to the rear surface of the semiconductor
chip 4 led outside one shorter latus 5A3 of the
semiconductor chi; 5, and the supportiﬁg lead 8B is
bonded and fixed tomghe~rear surface of the
semiconductor chip 5‘1ed outside the other shorter
latus 4R4 of the seTibonductor chip 4, so that. the
thickness of each of the supporting leads 8a, 8B is
cancelled by the thickness from the circuit forming
surface 4A of the semiconductor chip 4 to the circuit
forming surface 5A of the semiconductor chip 5, and
the thickness of the resin body 12 is not affected by
the supporting leads 8A, 8B.

As a reéﬁlt, effects similar to those of the
foregoing embodiment 1 are attained.

Moreover, the semiconductor chip 4 and the
semiconductor.chip 5 are bonded and fixed in the state
in which the positions of these semiconductor chips
are staggered relatively to each other so that one
shorter latus 4A3 of the semiconductor chip 4
intersecting with one longer latus 4Al thereof may lie
outside one shorter latus 5A3 of the semiconductor
chip 5 intersecting with one longer latus 5A1 thereof

and lying on the same side as one shorter latus 4A3 of
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'-,the.seﬁicohductor chip 4, and that the other shorter

latus 5a4 of‘the semiconductor chip 5 opposing to one
%hoiper latus 5A3 thereof may lie outside the other
shorter latus 424 of the.semiconductor chip 4 opposing
to ane shorter latus 4A3 thereof and lying on the same
side as the other shorter latus 5A4 of the
semiconductor chip 5. At the wire bonding step,
théfefore, the area of touch between the rear surface
of the semiconductor chip 4 and the heat stage (24)
increases, and hence, a time periﬁd for heating the
semiconductor chip 4 at this step can be shortened.
Also, the area of touch between the rear surface of
the semiconductor chip 5 and the heat stage (24)
increases, and hence, a time period for heating the
semiconductor chip 5 can be shortened at the wire
bonding step. As a result, the production efficiency
of the semiconductor device 2 can be heightened.

{EMBODIMENT 3)

Fig. 15 is a plan view of a semiconductor device
béing Embodiment 3 of the present invention in a state
where the_upper.part of a resin 5ody has been removed,
while Fig. 16 is a sectional view taken along-line E -
E indicated in Fig. 15.

As illustrated in Figs. 15 and 16, the

semiconductor device 3 of this embodiment has
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' basically the same construction as that of Embodiment

2.described before, but it differs from the foregoing
embodiment in constructional points explained below.
A supporting lead 8A is bonded and fixed on the

side of one shorter latus 4A3 of the circuit forming

surface 4A of a semiconductor chip 4, while a

. supporfing 1lead 8B is bonded and fixed on the side of

the other.shofter latus 5A4 of the circuit forming
surface SA of a semiconductor chip 5.

Altﬁough the. supporting lead 8A is not subjected
to aﬁy'bending work, the supporting lead 8B is
subjected to a bending work for locating the chip
fixation part of this supporting lead onto the side of
the circuit forming surface 5A of the semiéonductor
chip 5.

The semiconductor device 3 thus constructed is
manufactured by a manufacturing process which employs
a lead frame LF3 shown in Fig. 17 (a plan view).
Likewise to the manufacturing process described in the

foregoing embodiment 2, the manufacture of the

semiconductor device 3 of this embodiment is so

. performed that the semiconductor chip 4 and the

semiconductor chip 5 are bonded and fixed in a state
where the rear surfaces of these semiconductor chips

are faced to each other, and that the respective
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semiconductor chips 4 and 5 are bonded -and fixed to

the_éupporting leads 8A -and 8B, followed by wire

bonding. The fixations between the supporting leads

‘and the corresponding semiconductor chips can be done

in such a way that the semiconductor chips 4 and 5

bonded and fixed are inserted aslant between the

'suppqrting lead 8A and the supporting lead 8B.

Thé,wire bonding step is performed in such a way
thét the electrodes 6 of the semiconductor chip 4 and
leéds 10A are elecfrically connected by pieces of wire
11, and that the electrodes 6 of the semiconductor

chip 5 and leads 10B are thereafter electrically

‘connected by pieces of wire 11. Herein, the

semiconductor chips 4 and 5 are bonded and fixed in a
state where the positions of these semiconductor chips

are relatively staggered in the direction of arraying

‘the electrodes 6, and the supporting lead 8A is bonded

and fixed on the side of one shorter latus 4A3 of the
circuit forming surface 4A of the ‘semiconductor chip
4, while the supporting lead 8B is bonded and fixed on
the side of the other shorter latus 5A4 of the circuit
forming surface 5A of a semiconductor chip 5.
Therefore, when the electrodes 6 of the semiconductor
chip 4 are connected with the leads 10A by the wire

pieces 11, a heat stage can be held in direct touch
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-with the partial region of the rear surface of the

semiconductor chip 4 opposing to the region of the
side of one shorter latus 4A3 thereof.” Besides, when
the electrodes 6 of the semiconductor-chip 5 are

connected with the leads 10B by the wire pieces 11,

the heat stage can be held in direct touch with the

partial region of the rear surface of the
semicondﬁctor chip'5 6pposing to the region of the
side of the other shorter latus 5A4 thereof.

In this manner, the supporting lead 8A is bonded
and fixed on the side of one shorter latus 4A3 of the
circuit forming surface 4A of the semiconductor chip
4, while the éupporting lead 8B is bonded and fixed on
the side of the other shorter latus 5A4 of the circuit
forming surface 5A of the semiconductor chip 5.
Therefore, any tadb does not exist between the

semiconductor chip 4 and the semiconductor chip 5, so

that a distance from the circuit forming surface 4A of

the semiconductor chip 4 to the circuit forming
surface 5A of the semiconductor chip 5 can be
shoftened. |

Besides, since only one adhesive layer exists
between the semiconductor chip 4 aﬁd the semiconductor
chip 5, the distance from the circuit forming surface

4A of the semiconductor chip 4 to the circuit forming
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shortened.

In addition, owing to the contrivance in which
the supporting lead 8A is bonded and fixed on the side
of one shorter latus 4A3 of the circuit forming
surface 4A of the §emiconductor chip 4, aﬂd in which
the supporting lead 8B is bonded and fixed on the side
of the other shorter latus 5A4 of the circuit forming
surface S5A of the semiconductor chip 5, the thickness
of the supporting lead 8A is cancelled by the loop
height of the wire pieces 11 for electrically
connecting the electrodes 6 of the semiconductor chip
4 with the leads 10A, and the thickness of the
supporting lead 8B is cancelled by the loop height of
the wire pieces 11 for electriqail&'connecting the
electrodes 6 of the semiconductor chip 5 with the
leads 10B. Accordingly, the thickness of the resin
body 12 is not affected by the supportihg leads 8a,

‘8B. As a result, effects similar to those of the

foregoing embodiment 2 are attained.

'By the way, even in the foregoing embodiment 1,
the rear surfaces of the semiconductor chips 4 and 5
may well be bonded and fixed in the state in which the
positions of these semiconductor chips are relatively

staggered in the direction of arraying the electrodes
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| 6, in the same manner as in this embodiment 3. Also

'in.this case, as in this embodiment 3, the area of

touch between the rear surface of the semiconductor

chip 4 and the heat stage increases, so that a time

period for heating the semiconductor chip 4 at the
wiring bonding step, /an be shortened. Besides, the

area of touch between the rear surface of the

‘semiconductor chip §'and the heat stage increases, so

that a time period for heating the semiconductor chip

5 can be shortened at the wire bonding step.

(EMBODIMENT 4) |

Fig. 18 is a plan view of a semiconductor device
being Embodiment 4 of the present invention in a stafe
where the upper part of a resin body has been removéd,
while ?ig. 19 is a sectional view of the semiconductor
device.

As illustrated in Figs. 18 and 19, the
semiconductor device 30 of this embodiment has
basically the same construction as that of Embodiment
1 described before, but it differs from the foregoing
embodiment in constructional points explained below.

Those parts 8X of supporting leads 8 which lie
outside a semiconductor chip 4 are subjected to a
bending work so that the thickness of the resin of the

resin body 12 on the circuit forming surface 4A of the
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. semiconductor chip 4 may become less than the

thickness of the resin of the resin body 12 on the

gifcpit forming surface 5A of a semiconductor chip 5.
Although the. reason for executing such a bending work
will be detailed later, this bending work is intended
to suppress those fluctuations of the semiconductor
chips in the vertical direction. (stacked direction)
thereof which are incurred by the flowage of the resin
injected under pressure into the'éavity of a metal
mold, in case of forming the resin body 12 on the
basis of transfer molding.

The semiconductor device 30 of this embodiment

is constructed having the two supporting leads 8, as

in the foregoing embodiment 1. The two supporting
leads 8 extend from one shorter latus of the two
shorter latera of the resin body 12 opposing to each
other, toward the other shorter latus, and they
traverse the two shorter latera of the circuit forming
surface 4A of the semiconductor chip 4 opposing to
each other, respectively. The chip fixation part of
one of the two supporting leads 8 is bonded and fixed
through an adhesive layer 9 on the side of one longer
latus 4Al of the semiconductor chip 4, while the chip
fixation part of the other supporting lead 8 is bonded

and fixed through an adhesive layer 9 on the side of
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-tpe other longer latus 4A2 of the semiconductor chip

4. That is, any adhesive layer for bonding and fixing
the supporting lead and the semiconductor chip is not
provided.on the interspace between one supporting lead
8 and the other supporting lead 8.

" .. Meanwhile, an adhesive layer should be desirably

perforﬁed the bonding fixation of the supporting lead

.and the semicénductor chip with the smallest possible

area,‘for.the reason that moisture contained in this
adhesive 1ayer is vaporized and expanded by heat which
arises in a temperature cjcle test being an
environmental test after the completion of the product
of the semiconduc%or device, or by solder reflow heat
which arises when the semiconductor device is soldered
and mounted on a mountin§ substrate, thereby to form
the factor of so-called “body cracking” which brings
about cracks in the resin body. 1In a case.where the
semiconductor chip is bonded and fixed to a tab, the
area of a required adhesive layer usually becomes
larger in comparison with that of the adhesive layer
for the supporting lead though governed by the size of
the tab. It is therefore undesirable to support the
semiconductor chip by the tab. Accordingly, the
semiconductbr device of high reliability and thinned

structure can be offered by the construction in which
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the semiconductor chip 4 is bonded and fixed to the

supporting leads 8 as in this embodiment.

Next, the manufacture of the semiconductor
device 30 will be described with reference to Fig. 20
thru Fig.'zs. Fig. 20 is a plan view of azlead frame
which is used in the manufacture of the semiconductor
device, and Figs. 21 thru 25 are sectional views for
explaining a manufacturing process. Incidentally,
actual lead frames have a multiple string structure so
that a plurality of semiconductor devices can be
manufactured. For the brevity of illustration,
however, Fig. 20 shows one domain where one
semiconductor device is manufactured.

First, one semiconductor chip 4 is bonded and
fixed onto the lead frame LF4. As shown in Fig. 21,
the fixation between the lead frame LF4 and the
semiconductor chip 4 is done in such a way that the
semiconductor chip 4 is set on a heat sﬁage 31, that
the cifcuit forming surface 4A of the semiconductor
chip 4 is thereafter coated with an adhesive made of,
for example, a thermosetting resin, thereby to form
the adhesive layers 9, and fhat the supporting leads 8
are thereafter secured onto the circuit forming
surface 4A of the semiconductor chip 4 by

thermocompression with a bonding tool 32. On this
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bcqasion; the fixation is done in a state where the
éeﬁiconducior chip 4 is oriented so that one longer
latus 4Al1 of this semiconductor chip 4 may lie on the
side of leads 10A (on the side of one of two groups of
leads opposing to Lach other).

- Incidentally, each of the adhesive layers 9 may

- well be formed using an insulating resin film which is

provided with adhesive layers on both its surfaces
(front surface and rear surface). In this cﬁse,
however, the adhesive layer 9 thickens more than in
the case of forming the adhesive layer 9 by applying
the adhesive. Therefore, such an expedient is
somewhat demeritorious for thinning the semiconductor
device.

Subsequestly, the lead frame LF4 is turned
upside down with the rear surface of the semiconductor
chip 4 facing upwards, whereupon the semiconductor
chip 5 is bonded and fiked to the semiconductor chip
4. As shown in Fig. 22, the fixation between the
semiconductor chip 4 and the semiconductor chip 5 is
done in such a way that the semiconductor chip 4 is
sét on a heat stage 33 in a state Wﬁere the heat stage
33 and the circuit forming surface 4A of this
semiconductor chip 4 face éach other, that the rear

surface of the semiconductor chip 4 is thereafter
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.-_coated with an adhesive made of, for example, a silver

(Ag) paste material, thereby to form an adhesive layer
?, and that fhe semiconductor chip 5 is thereafter
secured onto the rear surface of the semiconductor
chiﬁ 4 in a state where the rear surfaces of the
semiconductor chips 4 and 5 face each other. On this
occaSibn, the fixation is done in a state where the
semiconductor chip 5 is oriented so that one longer
latus 51 of this semiconductor chip 5 may lie on the

side of leads 10B (on the side.of the other of the two

groups of leads opposing to each other). Besides, the

fixation is done in a state where the positions of the
semiconductor'chips 4 and 5 are staggered ;elatively
to each other so that one ionger latus 4Al1l of the
semiconductor chip 4 may lie outside the other longer
latus 5A2 of the semiconductor chip 5, and that one
longer latus 5Al1 of.the semiconductor chip 5 may lie
outside the other longer latus 4A2 of the
semiconductor chip 4 (that is, in a state where the
positions are relatively shifted in the direction in
which one longer latus 4Al of the semiconductor chip 4
and one longer latus 5Al1 of the semiconductor chip 5
come away from each other). The amount of the
positional shift between the semiconductor chips 4 and

5 should desirably be to the extent that the
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'électrOdes 6 of the semiconductor chip 4 lie outside

" the other longer latus 5A2 of the semiconductor chip

5, and that the electrodes 6 of the semiconductor chip
5.1lie outside the other longer latus 4A2 of the
semiconductor chip 4.

" -Incidentally, the adhesive layer 7 may well be

- formed using an insulating resin film which is

provided with'adhesive layers on both its surfaces.
In this césé, however, the adhesive layer 7 thickens
more.than'in the case of forming the adhesive layer 7
by aéplying the adhesive. Therefore, such an
expedient is somewhat demeritorious for thinning-thg
semiconductor device. |

Subsequently, the lead frame LF4 is inverted
upwards with the circuit forming surface 4A of the
semiconductor chip 4 facing upwards, whereupon the
electrodes 6 of the semiconductor chip 4 and the leads
102 are electrically connected by pieces of conductive
wire 11. As shown in Fig. 23, the connections between
the electrodes 6 of the semiconductor chip 4 and the
leads 10A are done by setting the semiconductor chips
4 and 5 on a heat stage 34 in a state where the heat
stage 34 and the circuit forming surface 5A of the
semiconductor chip 5 face to each other. Gold (Au)

wire, for example, is employed as the wire 11.
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Besides, 'a method of connecting the wire 11 is, for

éxample, ball bonding (nailhead bonding) in which
ultrasonic vibrations are used conjointly with
thermbcompfession.

At this step, the partiai region of the rear

surface of the semiconductor chip 4 opposing to the

-region thereof on the side of one longer latus 4Al of

the circuit forming surface 4A is exposed. Therefore,
the heat stage 34 is provided with a protrusion 34B
beforehand so as to come into touch with the exposed
partial region of the rear surface, whefeby this
partial region of the rear surface of the
semiconductor chip 4 can.be held in direct touch with
the heat stage 34.

More specifically, the rear surfaces of the
respective semiconductor chips 4 and 5 are bonded and
fixed to each other in the state of staggered
positions in which one ‘longer latus 4Al of the
semiconductor chip 4 lies outside the other longer
latus 5A2 of the semiconductor chip 5, and in which
one longer latus 5Al1 of the semiconductor chip 5 lies
outside the other longer latus 4A2 of the
semiconductor chip 4, whereby the partial region of
the rear surface of the semiéonductor chip 4 can be

held in direct touch with the heat stage 34, and the
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‘heat of the heat stage 34 is effectively conducted to

the electrodes 6 of the semiconductor chip 4, so that
the inferior connections between the electrodes 6 of'

the semiconductor chip 4 and the wire-pieces 11 can be

relieved.

Incidentally, at this step, the semiconductor
chip 5 is set on the heat stage 34 in a state where
its circuit forming Sﬁrfaée_SA facgs downwards, s0
that tﬁe heat staée 34 is provided with a recess 34A
in order to prevent this heat stage 34 from coming
into touch with the electrodes 6 of the semiconductor
chipls;

sdbsequéntly, the lead frame LF4 is turned
upside down with the circuit. forming surface 5A of the
semiconductor chip 5 facing upwards, whereupon the
electrodes 6 of the semiconductor chip 5 and the leads

10B are electrically connected by pieces of conductive

~ wire 11. As shown in Fig. 24, the connections between

the electrodes 6 of the semiconductor chip 5 and the
leads 10B are done by setting the semiconductor chips
4 and 5 on a heat stage 35 in a state where the heat
stage 35 and the circuit forming surface 43 of the
semiconductor chip 4 face to each other. Gold (RAu)
wire, for example, is employed as the wire 11.

Besides, a method of connecting the wire 11 is, for
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eiample, ball bonding in which ultrasonic vibrations
are used conjointly with thermocompression.

At -this step, the partial region of the rear
surface of the semiconductor chip 5 opposing to the.
région théreof on the side of one longer 1;tus 5A1 of

the circuit forming surface 5A is exposed.f Therefore,

the heat stage 35 is provided with a protrﬁsion 35B

beforehand so as to come into touch with the exposed
partial region of the rear surface, whereby this
partial region of the rear surface of the
semiconductor chip-S can be held in direct touch with
the heat stage 35.

More specifically, the rear surfaces of the
respéctive semiconductor chips 4 and 5 are bonded and
fixed to each other in the state of staggered'
positions in which one longer latus 4Al1 of the
semiconductor chip 4 lies outside the other longer

latus 5A2 of the semiconductor chip 5, and in which

‘one longer latus 5A1 of the semiconductor chip 5 lies

outside the other longer latus 4A2 of the
semiconductor chip 4, whereby the partial region of
the rear surface of the semiconductor chip 5 can be
held ‘in direct touch with the heat stage 35, and the
heat of the heat stage 35 is effectively conducted to

the electrodes 6 of the semiconductor chip 5, so that
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: tﬁe inferior connections between the electrodes & of

the semiconductor chip 5 and the wire pieces 11 can be

relieved.

Besides, in the process thus faf described, the
first wire bondigé step of electrically connecting the
electrodes 6 of the--emiconductor chip 4 with the
leads 10A by the wire pieces 11, and the second wire
bonding step of electrically éonnecting the electrodes
6 of the semiconductor chip 5 with the leads 10B by
the wire pieces 11 are carried out after the chi§
bonding step of forming the stacked chip assembly by
bonding and fixing the semiconductor chip 5 to the
semiconductor chip-4. In Embodiment 1 described
before, the first wire bonding sfep is performed
before the chip bonding step of forming the stacked
chip assembly, and hence, the drawback is liable to
occur that the wire pieces 11 subjected to the
connection treatment at the first wire bonding step
are deformed at the chip bonding étep. On the other
hand, in this embodiment 4, the first and second wire
bonding steps are-performed after the chip bonding
step, and hence, the wire deformations which appear at
the chip bonding step can be substantially excluded.

Incidentally, at this step, the semiconductor

chip 4 is set on the heat stage 35 in a state where
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-its circuif forming surface 4A faces downwards, so

phat the heat stage 35 is provided with a recess 353
in oxder to'prevent this heat stage 35.from-doming
inté touch with the wire pieces 11.

Subsequently, the lead frame LF4 is inverted
upwards with the circuit forming surface 4A of thé
semiconductor chip 4 facing upwards. Thereafter, as
shown in Fig. 25, the lead frame LF4 is positioned
between the upper mold 36A and loﬁér mold 36B of the
metal mold 36 of a transfer molding-equipment. on
this occasion, the semiconductor chips 4, 5, the inner
portions of the leads 10A, the inner portions of the

leads 10B, the supporting leads 8, and the wire pieces

- 11 are arranged inside a cavity 37 which is defined by

the upper mold 36A and the lower mold 36B.

Subsequently, the resin body 12 is formed in
such a way that a fiuid resin (moltén resin} is
injected under pressure from the pot of the metal mold
36 into the cavity 37 throﬁgh the runner, pouring gate
etc. thereof. The semiconductor chips 4, 5, the inner
portions of the leads 10A, the inner portions of the
leads 10B, the supporting leads 8, and the wire pieces
11 are encapsulated.with the resin body 12. Employed
as the resin is, for example, a biphenyl-based

thermosetting resin which is doped with a phenolic
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'hgrdener, silicone rubber, a filler, or the like.

Meanwhile, the outer portions of leads function
also to absorb ahd relax stresses ascribable to
thermal expansions arising when a semiconductor device

is mounted on aimounting substrate, and stresses

ascribable to the warp of the mounting substrate after

. the mouhting. The stress relaxing function

degenerates as a distance from the emergent part of
each lead.eﬁerging out of a resin bodf, to the
mounting substrate, shortens with the thinning of the
semiconductor device. In the thinning of the
semiconductor device, therefore, the distance from the
emergent part of each lead to the mounting substrate
shoﬁld desirably be lengthened to the utmost by
locating the emergent part of each lead above the
central level of the resin body in the thickness
direction thereof (the horizontal plané of the resin
body at 1/2 of the thickness thereof). Also in the
semiconductor device 30 of this embodiment,
accordingly, the emergent parts of the leads (10A,
10B) are located above the centfal level of the resin
body 12 in the thickness direction thereof.

Such a structure is incarnated by locating the
lead frame LF4 above the central level of the cavity

37 in the thickness direction thereof (the horizontal
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b}éne ofiéhe cavity at 1/2 of the thickness:thereof)
é; jllustrated in Fig. 25. Here in the case where the
lead frame LF4 is located above the central level of
the cavity 37 in the thickness direction thereof,
uppér and lower gates (also termed “center gates”) for

injecting a resin from the upper side and lower side

of a lead frame into a cavity become difficult of

adéption as the pouring gate 38, and hence, the lower
gate for- injecting the resin from'the lower side of |
the lead frame LF4 is inevitably adopted.

on the other hand, for the purpose of
suppressing failure to f£ill the cavity 37 with the
resin, in other words, suppressing the appearance of
voids, it is desirable to equalize a first distance
from the circuit forming surface 4A of the
semiconductor.chip 4 to the inwall surface of the
cavity 37 confronting this circuit forming surface 4A,
with a second distance from the circuit forming
surface 5A of the semiconductor chip 5 to the inwall
surface of the cavity 37 confronting this circuit
forming surface 5A. However, in the case where the
resin body 12 having a thickness of 1 {mm] or less is

formed by adoptxng the lower gate, the side of the

‘circuit forming surface 4A of the semiconductor chip 4

“is filled up with the resin earlier than the side of
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" the circuit forming surface 5A of the semiconductor

chip 5. Therefore, the drawback is liable to occur
that the semiconductor chiés (4, 5) are.pushed
downwards Ey the resin with which the side of the
circuit forming surface 4A of the semiconductor chip 4
has been filled up, so the semiconductor chip 5, the

wire pieces 11, etc. are exposed out of the resin body

"12. This drawback forms a-factor for incurring the

lowerin§ of the avdilable peréenfage of the products
of the semiconductor device. ‘

The fluctuations of the semiconductor chips. (4,
5) in the vertical direction can be suppressed by
setting the first distance (the distance from the
circuit forming surface 4A of the semiconductor chip '
to the inwall surface of the cavity 37) shorter than
the second distance (the distance from the circuit

forming surface 5A of the semiconductor chip 5 to the

inwall surface of the cavity 37). In this embodiment,

therefore, the parts 8X of the supporting leads 8 are
subjected to the bending work so that the first
disténce may become shorter than the éecond distance,
in other words, that the resin thickness of the resin
body 12 on the circuit forming surface 4A of the
semiconductor chip 4 may become less than the resin

thickness on the circuit forming surface 5A of the



"

10

15

20

25

-63~

A}

- semlconductor chip 5.

Subsequently, the lead frame LF4 is taken out of
the metal mold 36, a tie bar 13 coupled to the leads
10A and a'tie bar 13 coupled to the leads 10B are
thereafter cut away, the outer portions of the

respectlve leads 10A and 10B are thereafter cut away

- from the frame member 14 of the lead frame LF4, the

outer portions of the respective leads 10A and 10B are

thereafter molded into, for example, a gull-wing shape
being one flat mounting shape, and the supporting
leads 8 are thereafter cut away from the frame memberxr
14 of the lead frame LF4. In this way,lthe
semiconductor device 30 shown in Figs. 18 and 19 is
substantially completed. . |

Incidentally, in a first chip bonding equipment
for fixing the semiconductor_chips 4 to the lead |
ffames LF4, the lead frames LF4 are received from a
cassette holder 39A installed in a loader section,
into a cassette holder 39B installed in'an unloader
section, as illustrated in Fig. 26 (a schematic view).
Also, in a second.chip bonding equipment for fixing
the semiconductor chipe 5 to the semiconductor chips
4, the lead frames LF4 are received from the cassette
holder 39B installed in a loader section, into a

cassette holder 39C installed in an unloader section,
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‘as illustrated in Fig. 27 (a schematic view).

ﬁeéides, in a first wire bonding'equipment for

electrically connecting the electrodes 6 of'the

semiconductor chips 4 and the leads 10A by the wire

pieces 11, the lead frames LF4 are received from the
cassette holder 390“€nsta11ed in a loader section,
into a cassette holder 39D installed in an unloader
section, as illustrated in Figdg. 28 (a schematic view).
Also, in a second wire bdnding equipment for
eiectricaliy connectihg the electrodes 6 of the
semiconductor chips 5 and the leads 10B by the wire
pieces 11, the lead frames LF4 are received from the
cassette holder 39D installed in a loader section,
into a cassette holder 39E installed in an unloader
section, as illustrated in Fig. 29 (a schematic view).

After having received the lead frames LF4, the
cassette holder 39B installed in the unloader section
of the first chip bonding equipment is installed in
the loader section of the second chip bonding
equipment. At this time, the cassette holder 39B is
inverted upwards and then installed, whereby the lead
frames LF4 can be readily iﬁverted at the second chip
bonding step.

Also, after having received the lead frames LF4,

the cassette holder 39C installed in the unloader
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ihstélled'in the loader section éf the first wire
Eonding-equiphent. At this time, the cassette holder
éQC'is inverted downwards and then installed, whereby
the lead frames LF4 can be readily inverted at the
first wire bonding step.

Besides, after having received the lead frames
LF4, the cassette holder 39D installed in the unloader
section of the first wire bonding équipment is
installed in the loader section of the second wire
bonding equipment. At thié time, the cassette holder
39D is inverted upwards and then installed, whereby
the lead frames'LF4 can be readily inverted ét the
second wire bonding step.

In this manner, the following effects are
attained in accordance with this‘embodiment:
(1) The chip fixation part of one supporting lead 8
is bonded and fixed on the side of one longer iatus
421 of the semiconductor chip 4, while the chip
fixation part of the other supporting lead 8 is bonded
aﬁd fixed.on the side of the other longer latus 4A2 of
the semiconductor chip 4.

Owiﬁg to such a construction, the area of each
adhesive layer 9 for bonding and fixing the

semiconductor chip 4 to the corresponding supporting
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'iegd 8 can be made small, and hence, the body cracking

"which is ascribable to the vaporization and expansion

of the moisture absorbed in the adhesive layer 9 can
be suppressed. As a result, the reliability of the
semiconductor device 30 can be enhanced.

(2) ' The part 8X of each supporting lead 8 is

-subjectéd to the bending work so that the resin

thickness .of the resin body 12 on the circuit forming
surface 4A;of the semicondﬁctor chip. 4 may become less
than the resin thickness thereof on the circuit
formihg surface 5A of a semiconductor chip 5.

Owing to such a construction, even when the
lower gate is adopted in order to locate the lead
frame LF4 above the central level of the cavity 37 in
the thickness direction thereof, in the case of
forming the resin bodf 12 of the thickness of 1 [mm]
or less on the basis of the transfer molding, it is
possiﬁle to suppress those fluctuations of the
semiconductor chips (4, 5) in the vertical direction
thereof which are incurred by the flowage of the resin
injected under pressure into the cavity 37, and
accordingly to suppress the drawback that the
semiconductor chip 5, the wire pieces 11, etc. are
exposed out of the resin body 12. As a result, the

available percentage of the products of the
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semiconductor device 30 can be heightened.

(3) .In the manufacture of the semiconductor device

30, the first wire bonding step of electrically

connecting the electrodes 6 of the semiconductor chip
4 with the leads 10A by the wire pieces 11, and the
second wire b0qding step of electrically connecting
the electrodes 6 of the semiconductor chip 5 with the
leads 105 by the wire pieces 11 are carried out after
the chip bonding step of bonding and fixing the
semiconductor chip's to the semiconductor chip 4.

Thus, the wire deformations which appear at the
chip bonding step can be substantially excluded, so
that £he available percentage of the products of the
semiconductor dévice 30 can be heightened.

(EMBODIMENT 5)

Fig. 30 is a plan view of a semiconductor device
being Embodiment 5 of the present invention in a state
where the upper part of a resin body has been removed,
while Fig. 31 is a sectional view of the semiconductor
device.

As illustrated in Figs. 30 and 31, the
semiconductor device 40 of this embodiment has
basically the same construction as that of Embodiment
1 described before, but it differs from the foregoing

embodiment in constructional points explained below.
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Semiconductor chips 4 and 5 are stacked in a

' state where the rear surfaces of these semiconductor

chips are faced to each 6ther so that one longer latus
4n1 of the semiconductor chip 4 and the other longer

latus 5A2 of the semiconductor chip 5 may confront the

~side of leads 10A, and besides, where the positions of

these semiconductor chips are staggered relatively to

‘each other so that the other longer latus 4A2 of the

semiconductor chip 4 may lie outside one longer latus

5a1 of the semicoﬂductor chip 5 and that the other
longer latus 5A2 of the semiconductor chip 5 may lie ’
bﬁtside one longer latus 4Al of the semiconductor chip
4 (that is, where the positions are relatively shifted
in the direction in which one longer latus 4A1l of the
semiconductor chip 4 and one longer latus 5A1 of the
semiconductof chip 5 come near to each other).

In addition, the semiconductor chips 4 and 5

have not their rear surfaces bonded and fixed to each

other, but they are stacked with their rear surfaces

held in touch with each other.

Yet in addition, each of the plurality of leads
10A is such that the distal end part of its inner
portion lying within the resin body 12 ié bonded and
fixed to the rear surface of the semiconductor chip 5

through an adhesive layer 9 outside one longer latus
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plurality of leads 10B is such that the distal end
part of its inner portion lying within the resin body
12 is bonded and fixed to the rear surface of the
semiconductor chip 4 through an adhesive iayer 9
outside one longer latus 5Al1 of the semicénductor chip
. - _

Further, those wire connection surfaces of the
leads 10A to which pieces of wire 11 are.connected lie
nearer to the side of the semiconductor chip 5 with
respect to the circuit forming surface 4A of the
semiconductor chip 4, while those wire connection
surfaces of the leads 10B to which pieces of wire 11
are connected lie nearer to the side of the
semiconductor chip 4 with respect to the circuit
forming-surface 5A of the semiconductor chip 5.

Still further, the inner portibn of each lead
10A is constructed having a first part 10A1 which
traverses the longer latus of the rear éurface of the
semiconductor chip 5 lying outside one longer latus
4A1 of the semiconductor chip 4 and which is bonded
and fixed to this rear surface, a second part 10A2
which bends from the first part 10A1 to the side of
the circuit forming surface 4A of the semiconductor

chip 4, and a third part 10A3 which extends from the
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. second part 10A2 in the same direction as the
" extending direction of the first part 10Al. Likewise,

‘the inner portion of each lead 10B is constructed

having a first part 10Bl which traverses the longer

Tatus of the rear surface of the semiconductor chip 4

lying outside onéJlonger latus 5A1 of the
semiconductor chip 5 and which is bonded and fixed to
this rear surfaée, a second part 10B2 which bends from
the first part 10Bl, to the side of the circuit forming

surface 4A of the semiconductor chip 4, and a third

' part 10B3- which extends from the second part 10B2 in

the same direction as the extending direction of the
first part 10Bl. The third part 10A3 of each lead 10A
and the third part 10B3 of each lead 10B lie above the
central level of the résin body 12 in the thickness
direction thereof (the horizontal plane of the resin

body 12 at 1/2 of the thickness thereof) (that is, the

‘third parts 10A3 and 10B3 lean toward the side of the

upper surface 12A of the resin body 12).

Yet further, a supporting lead 8C is arrahged
outside one shorter latus of the two shorter latera of
the semiconductor éhip 4 opposing to each other, while
a supporting lead 8D is arranged outside the other
shorter latus. Unlike the supporting leads explained

in the foregoing embodiments, the supporting leads 8C
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and 8D serve to support the rgsin body 12 on a lead

.frame in a manufacturing process_for the semiconductor

Qevice 40. .

' The manufacture of the semiconductor device 40
of fhis embodiment proceeds So'tﬁat the region of the
rear surface of the semiconductor chip 4 opposing to
the region of the side of the other longer latus 4A2
of the circuit forming surface 4A of-this
semiconductor chip 4 is bonded and fixed to the first
parts 10B1 of the leads 10B through the adhesive layer
9, while the partial. region of the rear surface of the
semiconductor chip 5 opposing to.the region of the
side of the other longer latus 5A2 of the circuit
forming surface 5A of this semiconductor chip 5 is
bonded and fixed to the first parts 10Al of thé leads
10a through the adhesive layer 9, and that the
electrodes 6 of the semiconductor chip 4 and the first
parts 10Al of the leads 10A are electrically connected
by the wire pieces 11; while the electrodes 6 of the.

semiconductor chip 5 and the first parts 10Bl1 of the

‘leads 10B are electrically connected by the wire

pieces 11. In the manufacture of the semiconductor
device 40, the semiconductor chip 4 is supported on
the frame member of the lead frame through the leads

10A, and the semiconductor chip 5 is supported on the
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‘fréme_member of the lead frame through the leads 10B.

In this manner, the following effects are

" attained in accordance with this embodiment:

(1) The semiconductor chips 4 and 5 are stacked in

the state in which the rear surfaces of these

‘semiconductor chips are faced to each other so that
oné‘longer latus 4Al of the semiconductor chip 4 and

- the otﬁer longer latus 5A2 of the semiconductor chip

may confront the side of the leads 10A, and in which
the positioﬁs of these semiconductor chips are
staggered'relatively to each other so that the other
longér latus 4A2 of the semiconductér chip 4 may lie
outside one ionger latus 5A1 of the semiconductor chip
5 and that the other longer latus 5A2 of the
éemiconductor chip 5 may lie outside one longer latus
421 of the semiconductor chip 4, and moreover, each of
the plurality of leads 10A is such that the distal end
part (the first part 10Al) of its inner portion lying.
withih the resin body 12 is bonded and fixed to the
rear surface of the semiconductor chip 5.outside one
longer latus 4Al of the semiconductor chip 4, while
each of the plurality of leads 10B is such that the
distal end part (the first part 10B1) of its inner
portion lying within the resin body 12 is bonded and

fixed to the rear surface of the semiconductor chip 4
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outside one longer latus 5Al- of the semiconductor chip

5, -

-,.Owing to such a construction, the length of each
of the leads (10A, 10B) in the inner portion (the

length of each lead extending from the outer periphery

of the resin body 12 toward the outer periphery of the

semiconductor'qhip) increases. It is therefore
possible to suppress corrosion_érising at the wire
Cohnéctioh parts of the leads (10A, 10B) and the
electrodes 6 of the semiconductor chips (4, 5) due to
moisture which inVaaes the semiconductor device from
outside with paths_being the interfaces between the
resin of the resin body 12 and the leads. As a
resulf, the reliability of the semiconductor device 40
can be enhanced.

Besides, the semiconductor chip 4 is supported
by the distal end parts (10Bl) of the plurality of

leads 10B, while the semiconductor chip 5 is supported

by the distal end parts (10Al) of the plurality of

leads 10A, so that.the bonding fixation of the
respective semiconductor chips 4, 5 éan be dispensed
with, in other words, that an adhesive layer can be
omittéd. As a result, thinning in the structure of
the semiconductor device 40 and curtailment in the

cost thereof can be achieved.
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(i).'Those wire connection surfaces of the leads 10A

‘to which the wire pieces 11 are connected lie ‘nearer

to the side of the semiconductor chip 5 with respect’
to the circuit forming surface 4A of the semiconductor
chip 4, while those wire connection sudrfaces of the
leads 10B .to which the wire pieces.ll are connected
lie nearer to the side of the semiconductor chip 4
with respect to the circuit forming surface 5A of the
semiconductor chipﬁsl

6wing io such a construction, the loop height of -
the wire pieces 11 (a.height from the circuit forming"
surface 4A of the semiconductor chip 4 to the
uppermost parts of the wire pieces) for electrically
connectihg the électrodes 6 of the semiconductor chip
4 Qith'the leads 10A decreases, so that the resin
thickness of the resin body 12 can be reduced on the
side of the circuit forming surface 4A of the
semiconductor chip 4. Likewise, the loop height of
the wire pieces 11 (a height'from the circuit forming
surface 5A of the semiconductor chip 5 to the
lowermost parts of the wire pieces) for electrically
connecting the electrodes 6 of the semiconductor chip
5 with the leads 10B decreases, so that the resin
thickness of the resin body 12 can be reduced on the

side of the circuit forming surface 5A of the
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- semiconductor chip 5. As a result, thinning in the

séructure‘of the semiconductor device 40 can be
achieved.

(3) The inner portion of each lead 10A is constructed
havxng the first part 10Al whlch traverses the longer
latus of the rear surface of the semlconductor chip 5
lying outside one longer latus 4Al of the i
semiconductor chip 4 and which is bonded and .fixed to
this rear surface, the second part 10A2 which bends
from the first part 10Al to the side of the circuit
forming surface 4A of the semiconductor chip 4, and
the third part 10A3 whicﬁ extends from the second part
10A2 in the same direction as the extending direction
of the first part 10Al. Also, the inner portion of
each lead 10B is constructed having the first part
10B1 thch traverses the longer latus of the reaf
surface of the semiconductor chip 4 lying outside one
longer latus 5A1 of the semiconductor .chip 5 aﬁd which
is bonded and fixed to this rear surfacé, the second
part 10B2 which bends from the first part 10Bl to the
side of the circuit forming surface 4A of the
semiconductor chip 4, and the third part 10B3 which
extends from the second part 10B2 in the same
direction as the extending direction of the first part

10Bl.
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Owing to such a construction, the emergent parts

_of the leads (10A, 10B) emerging out of the resin body

izlcan be located above the central level of this

resin body 12 in the thickness direction thereof, so

that the'reliability of the semiconductor device 40 in

moﬁnting operatiéﬁs and the reliability thereof after
the mounting can be. . nhanced. |
-Indidentally,’although the example in which the
bonding fixation of, the semiconductor éhips 4, 5 is
omitted has been described in this embodiment, the
rear surfaces of the semiconductor chips 4, 5 may well
be bonded and fixed through an adhesive layer 7 as
illustrated in Fig. 32 (a sectional view). In this
case, the drawback can be suppressed that, in forming
the resin body 12 on the basis of transfer molding,
the semiconductor chips 4 and 5 separates due to the
flowage of the resin injected under pressure into the
cavity of a metal mold. Therefore, the available
percentage of the products of the semiconductor device

40 can be heightened, but the thickness of the

 semiconductor device 40 increases instead.

(EMBODIMENT 6)
Fig. 33 is a sectional view of a semiconductor
device being Embodiment 6 of the present invention.

As illustrated in Fig. 33, the semiconductor
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:dev1ce 41 of thlS embodiment has basically the same

--,constructlon as- that of Embodlment 5 described before,

but it dlffers from the foregoing embodiment in
constructlonal points explalned below.

Semiconductor chips 4 and 5 are stacked in a
state where the rear surfaces of these semiconductor
chips are faced to each other so that one longer latus
4a1 of the semiconductor chip 4 .and the othef longer
latus 5a2 of the semiconductor chip 5 may confront the
side of leads 10a, ahd besides, wpére the positions of
these semiconductor chips aie staggered relatively to
each other so that one longer latus 4Al of the
semiconductor chip 4 may lie outside the other longer
latus SA2 of the semiconductor chip 5 and that one
longer latus 5Al1 of the semiconductor chip 5 may lie
outside the other longer latus 4A2 of the
semiconductox chip 4 (that is, where the positions are
relatively shifted in the direction in which one
longer latus 4Al of the semiconductor chip 4 and one
longer latus 5A1 of the semiconductor chip 5 come away
from each other).

In addition, each of the plurality of leads 10A
is such that the distal end part of its inner portion
lying within a resin Body 12 is bonded and fixed to

the rear surface of the semiconductor chip 4 through
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“an adhesive layer 9 outside the other longer latus SA2
'.oi the semiconductor chip 5, and each of a plurality

" of leads 10B is such that the distal end part of its

inner portion lying within the resin body 12 is bonded
and fixed to the rear surface of the semiconductor

chip 5 through an adhesive laYer 9 outside the other

longér latus 4A2 of the semiconductor chip 4.

The inner portion of each lead 10A is
construdted héving'a first part 10Al which traverses
the longef latus of the rear surface of the
semiconductor chip 4 lying outside the other longer
latus 5A2 of the semiconductér chip 5 and which is
bonded and fixed to this rear surface, a second part
10A2 which bends from the first part 10Al to the side
of the circuit forming surface 4A of the semiconductor
chip 4, and a third part 10A3 which extends from the
second part 10A2 in the same direction as the
extending direction of the first part 10Al. Likewise,
the inner portion of each lead 10B is constructed |
having a firét part 10Bl1 which traverses the longer
latus of the rear surface of the semiconductor chip 5
lying outside the other longer latus 4A2 of the
semiconductor chip 4 and which is bonded and fixed to
this rear surface, a second part 10B2 which bends from

the first part 10B1 to the side of the circuit forming
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._surfacé 4A of the semiconductor chip 4, and a third

part 10B3 which extends from the second part 10B2 in

the_éame direction as the extending direction of the
firsf part 10Bl. The third part 10A3 of each lead 10A
and the third part 1033.of each lead 10B lie-above the
central level of the resin body 12 in the thickness
direction thereof (that is, the third parts 10A3 and

1083 lie on the side of the upper surface 12A of the

‘resin body 12).

The manufacture of the semiconductor device 41
of this embodiment‘is-somewhat different from the
manufacturing process describeﬁ in the foregoing .
embodiment 5. The first parts 10Al of the leads 10A
are Bonded and fixed to the region of the rear surface
of the semiconductor chip 4 opposing to the region of
the side of one 1ongef latus 4Al of the‘circuit
forming surface 4A of this semiconductor chip 4, while
the first parts 10Bl of the leads 10B are bonded and
fixed to the region of the rear surface of the
semiconductor chip 5 opposing to the region of the
side of one longer latus 5A1 of the circuit forming
surface 5A of this semiconductor chip 5, followed by
wire bonding.

According to the semiconductor device 41 of this

embodiment thus constructed, effects similar to those
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of the foregoing embodiment 5 are attained.

' Moreover, each of the plurality of leads 10A is
such .that the distal end part of its inner portion
lying within the resin body 12 is bonded and fixed to

the rear surface of the semiconductor chip 4 through

‘the adhesive layer 9 outside the other longer latus

5A2 of the semiconductor chip 5, so that in
electrically connecting the electrodes 6 of the
semiconductor chip'4.with'the inner portions of the
leads iOA by.the wire pieces 11, a bonding stage can
be held in touch with the diétal end parts of the
inner portions of the leads 10A, so as to effectively'
conduct the hgat'of the bonding stage to the
electrodes 6 of the semiconductor chip 4.

Besides, each of the plurality of leads 10B is
such that the distal end part of its inner portion
lying within the resin body 12 is bonded and fixed to

the rear surface of the semiconductor chip 5 through

~ the adhesive layer 9 outside the other longer latus

4A2 of the semiconductor chip 4, so that in
elecﬁrically connecting the electrodes 6 of the
semicoﬁductor chip 5 with the inner portions of the
leads 10B by the wire pieces 11, a bonding stage can
be held in touch with the distal end parts of the

inner portions of the leads IOB; so as to effectively
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',_cbnduct the heat of the bonding stage to the

electrodes 6 of the semicénducto;~chip 5.

As a result, the inferior connections between
the electrodes 6 of the semiconductor chip 4 and the
wire pieces 11 can be relieved, and the iﬁferior
éonnectians between the electrodes 6 of tﬁe
semiconductor chip 5 and the wire pieces i; can be
relieved, so that the available percentage of the
products of the semiconductor device 41 can be
heightened.

By the way, even in the semiconductor device 41
of this embodiment, the rear surfaces of the
semiconductor chips 4, 5 may well be bonded and fixed
through an adhesive layer 7 as illustrated in Fig. 34
(a sectional view).

(EMBODIMENT 7)

Fig. 35 is a plan view of a semiconductor device
being Embodiment 7 of the present invention in a state
where the upper part of a resin body haé been removed,
while Fig. 36 is a sectional view of the semiconductor
device.

As jillustrated in Figs. 35 and 36, the
semiconductor device 42 of this embodiment has
basically the same construction as that of Embodiment

5 described before, but it differs from the foregoing
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. emhodiment in constructional points explained below.

Each of a plurallty of leads 10B is such that

lthe dlstal end part of its inner portion lying w1th1n

the resin body 12 is bonded and fixed through an

~ adhesive layer 9 to the circuit forming surface 4A of

the semiconductor chip 4 and on the side of the other
longer latus 4A2 theieof.
. Besides, the inner portion of each lead 10B is

constructed having a first part 10Bl1 which traverses

the other longer latus 4A2 of the semiconductor chip 4

lying outside one longer latus 5Al of the
semiconductor chip 5 and which is bonded and fixed to
this circuit forming surface 4A, a second part 10B2
which bends from the first part 10B1 to the side of
the rear surface of the semiconductor chip 4, and a
third part 10B3 which extends from the éecond part
10B2 in the same diréction as the extending direction
of the first part 10Bl. The third part 10A3 of each
lead 10A and the third part 10B3 of each lead 10B 1lie
above the central level of the resin body 12 in the
thickness direction thereof (the horizontal plane of
the resin body 12 at 1/2 of the thickness thereof)
(that is, the third parts 10A3 and 10B3 lie on the
side of the upper surface 12A of the resin body 12).

The manufacture of the semiconductor device 42
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'.manufactufinglprbcess described in the foregoing

embodiment 5. The first parts 10Bl1 of the leads 10B

are bonded onto the side of the other longer latus 4A2
of the circuit forming surface 4A of this
sémiconductor chip 4, and the first parts 10A1 of the
leads 10A are bonded to the region of the rear_surface
of the semiconductor chip 5 opposing tolthe region
thereof on the side of the other longer latus 5A2 of
the circuit forming surface 5A of‘this'semicopductor
chip 5, followed bf_wire bonding.

According to the semiconductor device 42 of this
embodiment thus constructed, effects similar to those
of the foregoing embodiment 5 are attained.

By the way, even ih the semiconductor device 42
of this embodiment, the rear surfaces of the
semiconductor chips 4, 5 may well be bonded and fixed
through an adhesive.layer 7 as illustrated in Fig. 37
(a sectional view).

(EMBODIMENT 8)

Fig. 38 is a plan view of a semiconductor device
being Embodiment 8 of the present invention in a state
where the upper part of a resin body has been removed,
while Fig. 39 is a sectional view of the semiconductor

device.
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‘As illustrated in Figs. 38 and 39, ‘the

' semiconductor device 43 of this embodiment has

basically the same construction as that of Embodiment
5 described before, but it differs from the foregoing
embodiment in constructional points explained below.

Semiconductor chips 4 and 5 are stacked in a

state where the rear surface of these semiconductor
- chip 4 and the circuit forming surface 5A of the

semiconductor chip 5 are faced to each other so that

one longer latus 4a1 of the semiconductor chip 4 and
the othernlonger latus 5A2 of the semiconductor chip 5
may confront the side of leads 10A, and besides, where
the positions 6f these semiconductor chips are
Staggered relatively to each other so that one longer
latus 4A1 of the semiconductor chip 4 may lie outside
the other longer latus 5A2 of the semiconductor chip 5
and that one longer latus 5A1 of the semiconductor
cﬁip 5 may 1ie-outsid§ the other longer latus 4A2 of
the sémiconductor chip 4 (that is, wﬂere the positions
are relatively shifted in the direction in which one
longer latus 4Al of the semiconductor chip 4 and one
longer latus 5Al1 of the semiconductor chip 5 come away
from each other).

In addition, each of the élurality of leads 10A

is such that the distal end part of its inner portion
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lying ﬁithin the resin body 12 is bonded and fixed to

the rear surface of the semiconductor chip 4 through
an adhesive layer 9 outside the other longer latus 5A2
of the semiconductor chip 5. Each of .a plurality of
leads 10B ié such that the distal end part of its
innér portion lying within the resin body 12 is bonded
and fixed to the rear surface of the semiconductor
chip 5 through an adhesive layer 9 outside the other
longer latus 4A2 of the semiconductor chip 4.

Besides, the inner portion of each lead 10A is
constructed having 5 first part 10Al1 which traverses
the longer latus of the rear surface of the
semiconductor chip 4 lying outside the other longer
latus.SAz of the semiconductor chip 5-and which is
pbonded and fixed to this rear surface, a second part
10A2 which bends from the first part 10Al1 to the side

of the circuit forming surface 4A of the semiconductor

'chip 4, and a third part 10A3 which extends from the

second part 10A2 in the samé direction as the
extending direction §f the first part 10al. Also, the
inner portion of each lead 10B is constructed having a
first part 10B1 which traverses the longer latus of
the rear surface of the semiconductor chip 5 lying
outside the other longer latus 432 of the

semiconductor chip'4 and which is bonded and fixed to
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this.rear surface, a second part 10B2 which bends from

‘the first part 10Bl to the side of the circuit forming

surface 4A of the semiconductor chip 4, and a third -
part 10B3 which extends from the second part 1082 in

the same direction as the extending direction of the

first part 10B1. The third part 10A3 of each lead 10A

and the third part 10B3 of each lead 10B lie above.the

central level of the resin body 12 in the thickness

direction thereof (that is, the third parts 10A3 and

10B3 lie on the side of the upper surface 12A of the
resin body 12).

The manufacture of the semiconductor device 43
of this embodiment is somewhat different from the
manufactﬁring process described in the foregoing
embodiment 5. The first parts 10Bl of the leads 10B
are bonded onto the region of the rear surface of the
semiconductor chip 5 opposing to the region thereof on

the side of one longer latus 5A1 of the circuit

_ forming surface 5A of this semiconductor chip 5, and

the first parts 10Al1 of the leads 10A are thereafter
bonded onto the region of the rear surface of the
semiconductor chip 4 opposing to the region thereof on
the side of one longer latus 4Al1 of the circuit
forming surface 4 of this semiconductor chip 4,

followed by wire bonding.
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Aecoféing to the semiconductor device 43 of this
eﬁbodiment thus constructed, effects similar to those
of the.foregoing embodiment 5 are attained.

Moreover, each of the plurality of leads 10A is
such that the distal end part of its inner portion
lfing witﬁin the resin body 12 is bonded aﬁd fixed to
the rear surface of the semiconductor chipi4 through
the adhesive layer 9 outside the other longer latus
5A2 of the semiconductor chip 5, so that in
electrically connecting the electrodes 6 of the
semieonductor ehip 4 with the inner portions of the
leads 10A by pieces of wire 11, a bonding stage can be
held in touch with the distal end parts of the inner
portioes of the leads 10A, so as to effectively
conduct the heat of the bonding stage to the
electrodes 6 of the .semiconductor chip 4.

Besides, each of a plurality of leads 10B is
such that the distal end part of its inner portion
lying within the resin body 12 is bonded and fixed to
the rear surface of the-semiconductor chip 5 through
the adhesive layer 9 outside the other longer latus
472 of the semiconductor chip 4, so that in
electrically connecting the electrodes 6 of the
semiconductor chip 5 with the inner portions of the

leads 10B by pieces of wire 11, a bonding stage can be
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. held in touch with the distal end parts of the inner

quitions of the leads IOB,'so as to effectively

Ebﬁduct the heat of the bonding stage to the
electrodes 6 of the semiconductor chip 5.

As a result, the igferior connections:between
the electrodes 6 of the semiconductor chip 4 and the
wire pieces 11 can k« relieved, and the inferior
connections between the.electrodgs 6 of the
semiconductor chip 5 and the wire pieces 11 can be
relieved, so that the available percentage of the

products of the semiconductor device 43 can be

‘heightened.

'By the way, even in the semiconductor device 43
of this.embodiment; the rear surface of the
semiconductor chip 4 and the circuit forming surface
SA’of the semiconductor chip 5 may well be bonded and
fixed through an adhesive layer 7 as illustrated in
Fig. 40 (a sectional view). '

(EMBODIMENT 9)

Fig. 41 is a plan ﬁiew of a semiconductor device
being Embodiment 9 of the present invention in é state
where the upper pait of a resin body has beeﬁ removed,
while Fig. 42 is a sectional view of the semiconductor
device.

As illustrated in Figs. 41 and 42, the
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7sem1conductor device 44 of thls embodiment has

-.basxcally the same construction as that of Embodlment

4 described before, but it differs from the foregoing

embodlment in constructional points explalned below.
Semiconductor chips 4 and 5 are stacked in a

state where the rear surfaces of these semiconductor

chips are faced to each other so that one longer latus

. 421 of the semiconductor chip 4 and the other longer

latus 5A2 of the semiconductor chip 5 may confront the
side of leads 10A, and besides, whére the positions of
these semiconductor chips are staggered relafively to
each other so that the other longer latus 4A2 of the
semiconductor chip 4 may lie outside one longer latus
5A1 of the semiconductor chip 5 and that the other
longer latus 5A2 of the semiconductor chip 5 may lie
outside one longer latus 4Al of the semiconductor chip
4 (that is, where the positions are relatively shifted
in the directibn.in which one longer latus 4Al of the
semiconductor chip 4 and one longer latus 5Al1 of the
semiconductor chip 5 come near to each other).

In addition, the semiconductor chips 4 and 5
have not their rear surfaces bonded and fixed to each
other, but they are stacked with their rear surfaces
held in touch with ‘each other.

The semiconductor device 44 of this embodiment
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'is-éonstructed’having the two supporting leads 8, as
'in the foregoing embodiment 4. The chip fixation part

;of one BE of the two supporting leads 8 is bonded and

fixed through an adhesive layer 9 onto the region of
the rear surface of the semiconductor chip 4 opposing
to the region thereof on the side of the other longer

latus 4A2 of the circuit forming surface 4A ‘of this

- semiconductor chip 4, outside one longer latus 5Al1 of

the semiconduc&or chip 5. Also, the chip fixation
part of‘thé other supporting lead 8F is bonded and
fixed throﬁgh an adhesive layer 9. onto the region of
the réar surface of the semiconductor chip 5 opposing
to the region thereof on the side of the other longer
latus 5A2 of the circuit forming surface 5A of this,
semiconductor chip 5, outside one longer latus 4Al of
the semiconductor chip 4.

The parts 8X of one supporting lead 8E are
subjected to a bending work for locating the chip
fixation part of this supporting lead onto the side of

the rear surface of the semiconductor chip 4. Also,

" the parts 8X of the other supporting lead 8F are

subjected to a bending work for locating the chip
fixation part of this supporting lead onto the side of
the rear surface of the semiconductor chip 5.

The manufacture of the semiconductor device 44
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' of this embodiment proceeds so that the region of the

rear sﬁrface of the semiconductor chip 4 opposing to

ﬁhe ﬁegion of the side of the other longer latus 4A2
of the circuit forming surface 4A of this
Semiconductor chip 4 is bonded and fixed to the chip
fixation part of one supporting lead 8E through the
adhesive layer 9, while the region of the rear surface
of the Semiconéuctor chip 5 opposing to the region of
the side of the other longer latus 5A2 of the circuit
forming surface 5A of this semiconductor chip 5 is
bonded and fixed to the chip fixation part of the
other supporting lead 8F through the adhesive layer 9,
and that the electrodes 6 of the semiconductor chip 4
and the distal end parts of the inner portions of the
leads 10A are electrically connected by pieces of wire
11, thle the electrodes 6 of the semiconductor chip 5
and the distal end parts of the inner portions of
leads 10B are electrically coﬁnected by pieces of wire
11. In the manufacture of the semiconductor device
44, the semiconductor chip 4 is supported on the frame
member of a lead frame through one supporting lead 8E,
and the semiconductor éhip 5 is supported on.the frame
member of the lead frame through the other supporting
lead 8F. |

According to the semiconductor device 44 of this
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eibodiment thus constructed, effects similar to those

.of the foregoing embodiment 5 are attained.

Moreover, the semlconductor chip 4 is supported
by one supportlng lead 8E, while the semlconductor
chip 5 is supported by the other supporting lead 8F,
so that the bonding fixation of the respective

semiconductor chips 4, 5 can be dispensed with; in

.other words, that.an adhesive layer can be omitted.

As a result, thinning in the structure of the
semicohductof device 44 and curtailment in the cost
thereof can be achieved.

By the way, even in the semiconductor device 44
of this embodiment, the rear surfaces of the
semiconductor.chips 4 and 5 may well be bonded and
fixed through an adhesive layer.

(EMBODIMENT 10)

Fig. 43 is a sectional view of a semicondﬁctor
device being Embod;ment 10 of the present invention.

As illustrated in Fig. 43, the semiconductor
device 45 of this embodiment has basically the same
construction as that of Embodiment 9 described above,‘
but it differs from the foregoing embodiment in
constructional points explained below.

Semiconductor chips 4 and 5 are stacked in a

state where the rear surfaces of these semiconductor
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' éhips are faced to each other so that one longer latus

421 of the semicondu;tor chip 4 and the other longer
latus 5A2 of the semiconductor chip 5 may confront the
side of leads 10A, and besides, where the positions of
these semiconductor chips are staggered relatlvely to
each other so that one longer latus 4Al of the
semiconductor Chlp 4 may lie outside the other longef

latus 5A2 of the semlconductor chip 5 and that one

-longer latus S5Al1 of the semiconductor chip 5 may lie

oufside the other longer latus 4A2 of the
semiconductor chip 4 (that is, where the positions are
relatively shifted in the direction in which one
longer latus 4Al of the semiconductor chip 4 and one
longer latus 5A1 of the semiconductor chip 5 come away
from each other).

The semiconductor device 45 of this embodiment
is constructed having the two supporting leads 8, as
in the foregoing embodiment 9. The chip fixation part

of one 8E of.the two supporting leads 8 is bonded and

.fixed through an adhesive layer 9 onto the circuit

forming surface 4A of the semiconductor chip 4 on the
side of one longer latus 4Al of this semiconductor
chip. BAlso, the chip fixation parﬁ of the other
supporting lead 8F is bonded and fixed through an

adhesive layer 9 onto the circuit forming surface 5A
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of the .semiconductor chip 5 on the side of one longer
létus-4il of this semiconductor chip.

Paits of pné supporting lead 8E are subjected to

.a bending work for locating the chip fixation part of

this supporting lead onto the side of the circuit

forming surface a of the semiconductor chip 4. Also,

parts of the otherm%upporting lead 8F are.subjected'to
a bending work for.locating the chip fixation part of
this supporting lead onto the side of the circuit
forming surface 5A of the semiconductor chip 5.

The manufacture of the semiconductor device 45
of this embodiment proceeés'so that the semiconductor
chips 4 and 5 are respectively inserted aslant between
the supporting lead 8E and the supporting lead 8F,
that the supporting lead B8E is bonded and fixed to the
circuit forming surface 4A of the semiconductor chip
47, while the supporting lead 8F is bonded and fixed
to the circuit forming surface 5A of the semiconductor
chip 5A, and that the electrodes 6 of the
semiconductor chip 4 and the distal end parts of the

inner portions of the leads 10A are electrically

- connected by pieces of wire 11, while the electrodes 6

of the semiconductor chip 5 and the distal end parts
of the inner portions of leads 10B are electrically

connected by pieces of wire 11. In the manufacture of
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. the semiconductor device 45, the semiconductor chip 4

.is supported bg the frame member of a lead frame'

through one supporting lead 8E, and the semiconductor

‘chip 5.is supported on the frame member of the lead

framé through the other supporting lead 8F.

According to the semiconductor device 45 of this
eﬁbodiment thus constructed: effects similar to those
of the foregoing embodiment 9 are attained.

ﬁoreover, the semiconductor chips 4 and 5 are
stacked in the state where the positions of these
semiconductor chips are relativeiy shifted in the
direction 'in which ohe-longer latus 4Al1 of the
semiconductor chip 4 and one longer latus 5A1 of the
semiconductor chip 5 come away from each other, so
that in electrically connecting the electrodes 6 of
the.semicondnctor chip 4 with the inner portions of
the leads 10A by the wire pieces 11, a heat stage can
be held in touch wiFh the partial region of the rear

surface of the semiconductor chip 4 opposing to the

electrodes 6 thereof, so as to effectively conduct the

hgat of the heatlstage to the electrodes 6 of the
semiconductor chip 4.

Besides, in electrically connecting the
electrodes 6 of the semiconductor chip 5 with the

inner portions of the leads 10B by the wire pieces 11,
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. a heaf stage can be held in touch with the partial

."reglon of the rear surface of the semiconductor chip 5

opp051ng to the electrodes 6 thereof, so as to.
effectively conduct the heat of the heat stage to the
electrodes 6 of the semiconductor chip 5.

As a result, the inferior connections between

the. electrodes 6 of the semiconductor chip 4 and the

wire pieces 11 can be relieved, and the inferior

connections between the electrodes 6 of the

semiconductor chip 5 and the wire pieces 11 can be
relieved,'so that phe availabie percentage of the
prodicts of the semiconductor device 45 can be
heightened.

By the way, even in the semiconductor device 45

'of this embodiment, the rear surfaces of the

semiconductor chips 4 and 5 may well be bonded and
fixed through an adhesive layer. |
(EMBODIMENT 11)

"Fig. 44 is a sectional view of a semiconductor
device being Embodiment 11 of the present invention.

As illustrated in Fig. 44, the semiconductor
device 50 of this embodiment has basically the same
construction as that of Embodiment 10 described above,
but it differs from the foregoing embodiment in

constructional points explained below.



10

15

20

25

-97-

'The semiconductor device 50 is constructed

‘héving a-tab 54. A semicondpctor chip 4 has its rear

‘surface bonded and fixed through an adhesive layer 55

onto .the front surface (one principal surface) of the
front and rear surfaces (one princiﬁal surface and the
other principal sﬁrface opposing to each other) of the
tab 54. A semiconductor chip 5 has its rear surface
bonded and fixed through an adhesive layer 55 onto the
rear surface (the other principal surface) of the |
front and rear surfaces of the tab 54. Herein, the
taﬁ 54 is formed having a planar size which is smaller
than the planar size of each of the semiconductor
chips (4, 5).

" The semiconductor chips 4 and 5 are stacked in a
state where the rear surfaces of these semiconductor
chips are faced to each other so that 6ne longer latus
4A1 of the semicbnductor chip 4 and the other 1;nger
latus 5A2 of the semiconductor chip 5 may confront the
side of leads 10A, and besides, where the positions of
these semiconductor chips are staggered relatively to
each other so that one longer latus 4Al of the _
semiconductor chip 4 may lie outside the other longer
latus 5A2 of the semiconductor chip 5, as well as the
side surface of the tab 54, and that one longer latus

5A2 of the semiconductor chip 5 may lie outside the
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_othei longer latus 4A2 of the semiconductor chip 4, as

well ‘as the side surface of the tab 54 (that is, where

the positions are relatively shifted in the direction

in which one longer latus 4Al of the semiconductor

‘chip 4 and one longer latus 5A1 of the semiconductor

chip 5 come away from each other).

Owing to such a construction, in electrically

connecting the electrodes 6 of the semiconductor chip

" 4 with the inner portionS'of the leads 10A by pieces

of wire 11, a heat stage can be held in touch with the .
partial region of the rear surface of the
semiconductor chip 4 opposing to the electrodes 6
thereof, and the heat of the heat stage is effectively
conducted to the electrodes 6 of the semiconductor
chip 4, so that the inferior connections between the
electrodes 6 of the semiconductor chip 4 and the wire
pieces 11 can be relieved. Besides, in electrically
connecting the eléctrodes 6 of the.semicohductor chip
5 with the inner portions of leads 10B by pieces of
wire 11, a heat stage can be held in touch with the
partial regidn of the reaf'surface of the
semiéonductor chip 5 opposing to the electrodes 6
thereof, and the heat of the heat stage is effectively
conducted to the electrodes 6 of the Semicénductor

chip 5, so that the inferior connections between the
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pieces 11 can be relieved. As a result, the available
percentage of products can be heightened also for the
semiconductor device 50 having the tab 54.
. (EMBODIMENT 12)

Fig; 45 is a sectional view of a semiconductor
device being Embodiment 12 of the present invention.

As illustratéd in Fig. 45, the semicénductor
device 51 of this embodiment has basically the same
construction as that of Embodiment 11 described above,
but it differs from the foregoing embodiment in
constructional points explained below.

Semiconductor chips 4 and 5 are stacked in a
state where the rear surfaces of these semiconductor

chips are faced to each other so that one longer latus

"4A1 of the semiconductor chip 4 and the other'ionger

latus 5A2 of the semiconductor chip 5 may confront the
side of leads 10A, and besides, where the positions of
these semiconductor chips are stgggered'relatively to
each other so that the side surface yl.of a tab 54
existing on the same side as éhe longer latus 4Al of
the semiconductor chip 4 may lie outside the inner
side end x1 of each of the electrodes 6 of the

semiconductor chip 4 and that the side surface y2 of

the tab 54 existing on the same side as one longer
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_latus 5A1 of the semiconductor chip 5 may lie outside

“the inner side end x2 of each of the electrodes 6 of

the semiconductor chip 5 (that is, where the positions

are relatively shifted in the direction in which one

longer latus 4Al of the semiconductor chip 4 and one

lorniger latus 5Al "I L the #emiconductor chip 5 come near
to each other).
et

Owing to such a construction, even when the

planar size of the tab 54 is made smaller than the

‘planar size of each of the semiconductor chips (4, 5)

in order to reduce the area of each adhesive layer 55,
the region of the rear surface of the semiconductor
chip 4 opposing to the electrodes 6 thereof and the
region of the rear surface of the semiconductor chip 5
opposing to the electrodes 6 thereof are supported by
the tab 54. iherefore, bondability on the occasion of
connecting one end side of éach piece of wire 11 to
the corresponding electrode 6 of the semiconductor
chip 4 is enhanced, and bondability on the occasion 6f
connecting one end side of each piece of wire li to
the corresponding electrode 6 of the semiconductor
chip 5 is enhanced.
| (EMBODIMENT 13)

Fig. 46 is a sectional view of a semiconductor

device being Embodiment 13 of the present invention.
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As illustrated in Fig. 46, the semiconductor'
device 52 of this embodiment has basically the same
construction as that of Embodiment 10 described
before, but it differs from the foregoing embodiment
in constructional points explained below.%
| The semiconductor device 52 is conséructed
having a tab 54. A semiconductor chip 4 hés its rear

surfacé bonded and‘fixed through an adhesive layer 55

onto,the front surface (one principal surface) of the

front and rear surfaces (one principal surface and the
other principal surface opposing to each other) of the
tab 54. A semiconductor chip 5 has its rear surface
bonded and fixed through an adhesive layer 55 onto the
rear surface (the other principal surface) of the
front and rear surfaces of the tab 54. Herein, the
tab 54 is formed having a planar size which is larger
than the planar size of each of the semiconductor
chips (4, 5).

The semiconductor chips 4 and 5 are stacked in a

state where the rear surfaces of these semiconductor

chips are faced to each other so that one longer latus
4A1 of the semiconductor chip 4 and the other longer
latus 5A2 of the semiconductor chip.s may confront the
side of leads 10A.

Pieces of wire 11 are connected by reverse
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: Bonding_which connects each wire piece on the side'of
. the corresponding lead earlier (first bonding) and

‘connects it on the side of the corresponding electrode

of the semiconductor chip later (second bonding). At

the first bonding, in order to prevent the wire piece

| from breaking, ti~ pull-hp of the wire piece is

required especially“}n=ball bonding. Accordingly, the
wire ponnection surf;ce of each lead 10A is located
nearer to the.side of the semiconductor chip 5 with
respect to the circﬁit forming surface 4A of the
semiconductor chip 4, whereupon the connection between
the electrode 6 of the semiconductor chip 4 and the
wire connection surface of the lead 10A by the wire
piece 11 is done by the reverse bonding. Thus, the
pull-up of the wire piece 11 is cancelled by the level
difference between the circuit forming surface 4A of
the semiconductor chip 4 and the wire connection
surface of the lead 10A, so that the resin thickness
of a resin body 12 on the side of the éircuit forming
surface 4A of the semiconductor chip 4 can be reduced.
Likewise, the wire connection surface of eﬁch lead 10B
is located nearer to the side of the semiconductor
chip 4 with respect to the circuit forming surface 5A

of the semiconductor chip 5, whereupon the connection

between the electrode 6 of the semiconductor chip 5
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:and the wire connection surface of the lead 10B by the
.. wire piece 11 is done by the reverse bonding. Thus,

the pull-up of the wire piece 11 is cancelled by the

leée; difference between the circuit forming surface
5A of the semiconductor chip 5 and £he wire connection
surface of the lead 10B, so that the resin thickness
of the resin body 12 on the side of the circuit
forming surface 5A of the semiconductor chip 5 can be
reduced. As a fesult, a thinned structure can be
attained even in the semiconductor device 52 having
the tab 54. '

By the way, salient electrodes may well be
provided on the electrodes 6 of the respective
semiconductor chips 4, 5. In this case, the
connections of the wire pieces 11 at the second
bonding are facilitated.

(EMBODIMENT 14)

In this embodiment, there will be described an
example in which the present invention is applied to a
semiconductor device wherein two semiconductor chips
each having a built-in DRAM {(Dynamic Random Access
Memory) are epcapsﬁlated with an one resin body.

Fig. 47 is a sectional view of a semiconductor
device being Embodiment 14 of the present invention,

while Fig. 48 is a plan view of semiconductor chips
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.which are assembled in the semiconductor device.

As illustrated in'Fig. 48, each of the

- semiconductor chips 4, 5 is so constructed that a

plurality of electrodes 6 are arranged in the state of
one column at the central part of its circuit forming
surface (4A or 5R) and in the direction of the longer

latera thereof. In a case where such semiconductor

_chips 4, 5 have been stacked with their rear surfaces

facing to‘each othér, the stacked structure falls into
a.state where the electrodes 6 of the same functions
on the respective semiconductor chips 4, 5 oppose in
the vertical direction of this stacked structure. As
illustrated in Fig. 47, therefore, a single lead 10A
arranged on the side of one longer létus of the
semiconductor chip 4 and the electrodes 6 of the
identical function on the respective semiconductor
chips 4, 5 can bé electrically connected by pieces of
wire 11. Also, a single lead 10B arranged on the side
of thée other longer latus of the semiconductor chip_4.
and the electrodes 6 of the identical function on the
respective semiconductor chips 4, 5 can be
electrically connected by pieées of wire 11.

In the semiconductor device 60 of this
embodiment, tpe wire connection surface of each of the

leads (10A, 10B) lies midway between the circuit
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. formlng surface 4n of the semlconductor ch1p 4 and the

c1rcu1t formlng surface 5A of the semlconductor Chlp
5. Accordlngly, the connections between the electrode
6 of the semlconductor chlp 4 and the wire connection
surfaces (the upper sides as viewed in Fig. 47) of the
leads (10A, 10B) by tlie wire pieces 11 are done by
reverse bonding as in the foregoing embodiment 13,
whereby the puil-up of the wire pieces 11 is cancelled
by. the level difference between the circuit forming
surface 4A of the semiconductor chip 4 and the wire
coﬁnection surfaces of the leads 10A, so that the
resin thickness of the resin body 12 on.the side of
the circuit forming surface 4A of the semiconductor
chip 4 can be reduced. Likewise, the connections
befween the electrode 6 of the semiconductor chip 5
and the wire connection surfaces (the lower sides as
viewed in Fig. 47) of the leads (10A, 10B) by the wire
pieces 11 are done by the reverse bonding, whereby'the
pull-up of the wire pieces 11 is cancelled by the
level difference between the circuit forming surface
5 of the semiconductor chip 5 and the wire connection

surfaces of the leads 10B, so that the resin thickness

of the resin body 12 on the side of the circuit

forming surface 5A of the semiconductor chip 5 can be

reduced. As a result, it is permitted to thin the
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‘structure of the semiconductor device 60 wherein the

.two semiconductor chips (4, 5) each having the

electrodes 6 arranged at the central part of its
circuit forming surface are stacked and are
encapéulated with the one resin body 12.

By the way, although this embodiment has been

described concerning the semiconductor chips in each

of which the electrodes 6 are arranged in the state of

one column at the béntral'part of its circuit forming

surface, a thinned structure can be attained even with.

semiconductor chips in each of which electrodes 6 are
arranged in the state of two zigzag columﬁs at the
central part of its circuit forming surface.

Wﬁile tﬁe iﬁvention made by the inventors has
been concretely described above in conjunction with
the embodiments, it is a matter of course that the

present invention is not restricted to the foregoing

embodiments, but that it is variously alterable within

a scope not departing from the purport thereof.

By way of example, the present invention is
applicable to semiconducfor devices of SOJ (Small
Qutiine-g-leaded Package) type, SOP (Small Qutline
Package) type, etc. which have bidirectional lead
array structures.

Besides, the present invention is applicable to
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'_'semiCOnducﬁdr devices of QFP (Quad Flatpack Package)

10

tfpe, QFJ_(Quad Elatpack J-leaded Package) type, etc.

which have quadridirectional lead array structures.

INDUSTRIAL APPLICABILITY
It is possible to thin the structurezof a
semiconductor device in which two semicondhctor chips
are stacked and aré encapsulated with an oﬁe resin

body.
Besides, it is possible to heighten the

available percentage of the products of the

semiconductor device.
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. CLAIMS. -

1. A semiconductor device, comprising:
a resin body;

a first semiconductor chip and a secohnd

semiconductor chip which lie within said :esin body,

each of which is Zormed in a square shape when viewed
in plan, and each of which is formed with a plurality
of electrodes on a side of a first latus of a front
surface of front and rear surfaces théreof and along
the first lafus;

a plurality of first leads which extend inside
and outside said resin body, which are arranged )
outside said first latus of said first semiconductor
chip, and which are electrically connected'tb.the
corresponding electrodes of said first semiconductor
chip through pieces of conductive wire;

a plurality of second leads which extend inside
and outside said rgsin body, which are arranged
outside a secon& latus of said first semiconductor
chip opposing to said first latus thereof, and which

are electfically connected to the corresponding

electrodes of said second semiconductor chip through

‘pieces of conductive wire; and

supporting leads which support said first

semiconductor chip and said second semiconductor chip;
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wherein said first semiconductor chip and said

- . second semiconductor chip are bonded and fixed to each
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6ther in a state where the rear surfaces of the

'reSPective semiconductor chips are faced to each other

so that the second latus of said first semiconductor
qhié and said first latus of said second semiconductor
éhip may confront a side of said second leads; and

said supporting leads are bonded and fixed to
éither of the front surface of said first
semiconductor chip. or the front surface of said second
semiéonductor chip. | |

2. B semiconductor device according to Claim 1,

wherein said first semiconductor chip and said second
semiconductor chip are bonded and fixed in a state
where positions of the respective semiconductor chips
are staggered relatively to each other so that said
electrodes of said first semiconductor chip may lie
outside a second latus of said second semiconductor
chip opposing to said first latus thereof, and that
said electrodes of said second semiconductor chip may
lie outside said second latus of said first
semiconductor chip.

3. A semiconductor device according to Claim 2,
wherein said first semiconductor chip and said second

semiconductor chip are bonded and fixed in a state
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.where the positions of the respective semiconductor
. 'bﬁips are staggered relatively to each other so that a

- third latus of said first semiconductor chip

intersecting with said first latus thereof may lie
outside a third latus of said second semiconductor
chip intersecting with said first latus thereof and

lying .on the same side as the third latus of said

,first semiconductor chip, and that a fourth latus of

said secogd semiconductor chip opposing to the third
latus thereof may lie outside a fourth latus. of said
first semiconductor chip opposing to said third latus
thereof and lying on‘the same side as the fourth latus
of said second semiconductor chip.

4. A semiconductor device, éomprising:

a resin body; |

a first semiconductor chip and a second
semiconductor chip which lie within said resin body,
each of which is formed in a square shape when viewed
in plan, and each of which is formed with a piurality
of electrodes on a side of a first latus of a front
surface of front and rear surfaces thereof and along
the first latus;

a plurality of first leads which ektend inside
and outside said resin body, which aré arranged

outside said first latus of said first semiconductor
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" chip, and which are electrically connected to the

‘corresponding electrodes of said first semiconductor

chip ‘through pieces of conductive wire;

| '.a plurality of second leads which extend inside
and outsidé said resin body,_which are arranged
outside a second latus of said first semiconductor

chip opposing. to said first latus thereof, and which

_are'electricaliy connected to the corresponding

electrodes of said second semiconductor chip through
pieces of conductive wire;

. a first supporting lead which is arranged
outside a third latus of said first semiconductor chip
intersecting with said first latus thereof and outside
a third latus. of said second semiconductor chip
intersecting with said first latus thereof; and

a second supporting lead which is arranged

- outside a fourth latus of said first semiconductor

chip opposing to the third latus thefeof and outside a
fourth latus of said second semiconductor chip
opposing to the third latus thereof;

wherein said first semiconductor chip and said
second semiconductor chip are bonded and fixed to each
other in a state where the rear surfaces of the
respective semiconductor chips are.faced to each other

éo that the second latus of said first semiconductor
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chip and said first latus of said second semiconductor

.'chip may confront a side of said second leads, and

where positions of said respective semiconductor chips
are staggered relatively to each other so that said
third latus of said first semiconductor chip may lie

outside said third latus of said second semiconductor

chip and that the fourth latus of said second -

.semiconductor chip may lie outside the fourth latus of

said first semiconductor -chip;

‘'said first supporting lead is bonded and fixed
onto the rear surface of said first semiconductor chip
outside said third latus of said second semiconductor
chip; and

said second supporting lead is bonded and fixed
onto the rear surface of said second semiconductor
chip outside said fourth latus of said first
semiconductor chip.

5. A semiconductor device according to Claim 4,
wherein said first semiconducfor chip and said second
semiconductor chip are bonded and fiied in a state
where the positions of said respective semiconductor
chiﬁs are staggered relatively to each other so that
said electrodes of said first semiconductor chip may
lie outside a second latus of said second

semiconductor chip opposing to said first latus
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' fhereof, and that said electrodes of said second

semiconductor chip may lie outside said second latus
of said first éemiconductor chip.

6. A semiconductor device, comprising:

a resin body; :

a first semiconductor chip and a sebond

semiconductor chip which lie within said iesin body,

each of which is formed in a square shape when viewed

4in plan, and each of which is formed with a plurality

of electrodes on a side of a first latus of a front
surface of front and rear surfaces thereof and along
the first latus; '

a plurality.of first leads which extend inside
and outside said resin body, which are arranged
outside said first latus of said first semiconductor
chip; and which are electrically connected to the
corresponding electrodes of said first semiconductor
chip through pieces of conductive wire;

a plurality of second leads which extend inside

.and outside said resin body, which are arranged

outside a second latus of said first semiconductor
chip opposing to said first latus thereof, and which
are electrically connected to the corresponding
electrodes of said second semiconductor chip through

pieces of conductive wire;
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 a,first supporting lead which is arranged

. outside a third latus of said first semiconductor chip
‘intersecting with said first latus thereof and outside

a third latus of said second semiconductor -chip

intersecting with said first latus thereof; and

a second‘stpportiﬁg lead which is arranged
outside a fourth latus-of said first semiconductor
chip opposing to thé’thifd latus thereof and outside a
fourth latus of sa%d second semiconductor chip
opposing to the third latus thereof;

whérein said first semiconductor chip and said
second semiconductor chip are bonded and fixed to each
other in a state where the rear surfaces of the
respective semiconductor chips are faced to each other
so that the second latus of said first semiconductor
chip and said first latus of said second semiconductor
chip may confront a side of said second leads;

said first supporting lead is bonded and fixed
onto the front surface of said first semiconductor
chip and on a side éf'said third latus thereof; and

said second supporting lead is bonded and fixed
onto the front surface of said second semiconductor
chip and on a side of the fourth latus theéreof.

7. A semiconductor device according to .Claim 6,

wherein said first semiconductor chip and said second
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- semiconductor chip are bonded and fixed in a state

e ~ where positions of said respective semiconductor chips
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are staggered relatively to each other so that said

‘electrodes of said first semiconductor chip may lie

6u£side a second latus pf éaid second semiconductor
chip opposing to said first latus thereof, and that
séid electrodes of said second semiconductor chip may
lie outside said second latus of said first
semiconductor chip.

8. A semiconductor device according to Claim 7,
wherein said first semicondﬁctor'chip and said second
semiconductor chip are bonded and fixed in a state
where the positions of said respective semiconductor
chips are staggered relétively to each other so that
said third latus of said first semiconductor chip may
lie outside said third latus of said second
semiconductor'chip, and that said fourth latus of said
second semiconductor chip may lie outside the fourth
latus of said first semiconductor chip.

9. A process for manufacturing a semiconductor
dgvice, comprising the steps of:

preparing a first semiconductor chip and a
second seﬁiconductor chip each of which is formed in é
square shape when viewed in plan, and each of which is

formed with a plurality of electrodes oﬁ a side of a
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first latus of a front surface of front and rear

"'sﬁrfaées thereof and along the first latus;

bonding and fixing the first and second
semiconductor éhips to each other in a state where the
rear surfaces of the respective semiconductor chips
.are faced to each other so that the first latus of
said.first semiconductor chip and the first.latus of

_'said second, semiconductor chip may lie on opposite

sides, and where positions of said respective
semiconductor chips are staggered relatively to each
other in a direction orthogonal to a direction of
arraying the electrodes; and

electrically connecting said electrodes of said
first semiconductor chip and first leads arranged
outside said first latus of said first semiconductor
chip, by pieces of conductive wire, and electrically
connecting said electrodes of said second
semiconduétor chip and sécqnd leads arranged outside
said first latus of said second semiconductor chip, b&
pieces of conductive wire.

10. A process for manufacturing a semiconductor
device, cdmprising the steps of: '

preparing a first semiconductor chip and a
second semiconductor chip each of which is formed in a

square shape when viewed in plan, and each of which is

-~
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' formed]wiih a plurality of electrodes on a side of a

‘first latus of a front surface of front and rear

surfdces thereof and along the first latus;
further preparing a lead frame which includes a

group of first leads and a group of second leads
opposing to each other, and supporting leads arranged
between the group of first leads and ﬁhe_group of
second leads; ' _

bonding and fixing the supporting leads onto the
front surface of the first semiconductor chip-so that
said first latus of said first semiconductor chip may
lie on a side of said group of first leads;

electrically connecting said electrodes of said
first semiconductor chip and corresponding leads of
said group of first leads by pieces of condﬁctive
wire;-

bonding and fixing the rear surfacé.of the
second semiconductor chip onto the rear surféce of
said first semiconductor .chip so that said first latus
of said second semiconductor chip may iie on a side of
said group of second leads, that said first latus of
said first semiconductor chip may lie outside a second
latus of said second semiconductor chip opposing to
said first latus thereof, and that said first latus of

said second semiconductor chip may lie outside a
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second latus of said first semiconductor chip opposing

_to said first latus thereof; and

electrically connecting said electrodes of said
second semiconductor chip and corresponding leads of
said grou§ of second leads by pieces of conductive
wire. | _

11. A process for manufacturing a sémiconductor
;devicé,.comprising the steps of:

préparing a first semiconductor chip and a
second semiconductor chip each ‘of which is formed in a.
square shape when viewed in plan, and each of which is
formed with a plurality of electrodes on a side of a
first latus of a front surface of front and rear
surfaces fheréof and along the first latus;

further preparing a lead ffame which includes a
group of first leads and a group of second leads
opposing to each other, and supporting leads arranged
between the group of first leads and the group of
second leads; |

bonding and fixing the supporting leads onto the
front surface of the firsf semiconductor chip so that
said first latus of said first semiconductor chip may
lie on a side of said group of first leads;

bonding and fixing the rear surface of the

second semiconductor chip onto the rear surface of
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" said firsf'semiconductor chip so that said first latus

éf said second semiconductor chip may lie on a side of
said group of second leads, that said first latus of
said first semiconductor chip may lie outside a second
latus of said second semiconduétor chip opposing to
said firét latus thereof, and that said first latus of

said second semiconductor chip may lie outside a

. second latus of said first semiconductor chip opposing

‘to said first latus thereof; and

electrically connecting said electrodes of said
first seﬁiconductor éhip and corresponding leads of
said group of first leads by pieces of conductive
wire, and electrically connecting said electrodes of
said second semiconductor éhip and corresponding leads
of said group of second leads by pieces of conductive
wire. | o

12. A sémiconductor device, comprising:

a resin body;

a first semiconductor chip and a second

‘semiconductor chip which lie within said resin body,

each of which is formed in a square shape when viewed
in plan, and each of which is formed with a plurality
of electrodes on a side of a first latﬁs of a front
surface of front and rear surfaces thereof and along

the first latus;
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é‘plhrality of first leads which extend inside

. and outside said resin body, which are arranged on the

‘side of said first latus of said first semiconductor

chip, and which are electrically connected o the

corresponding electrodes of said first semiconductor

' chip through piec~s of conductive wire; and

a plurality of{second leads which extend inside

and outside said reéin body, which are arranged on a
side of a second latus of said first semiconductor
chip opposing to sa&d first latus thereof, and which
a;é eiect;ically connected to the corresponding
electrodes of said second semiconductor chip through
pieces of conductive wirej;

| wherein said first semiconductor chip and said
second semiconductor chip are stacked in a state where
the rear sﬁrféces of the respective sémiconductor
chips are faced to each other so that said first latus
of said first semiconductor chip and a second latus of
said second semiconductor chip opposing to said first
latus thereof may confront a side of said first leads,
and where positions of said respeétive semiconductor
chips are staggered relatively to each other so that
the second latus of said first semiconductor chip may

lie outside said first latus of said second

semiconductor chip and that the second latus of said
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‘second semiconductor chip may lie outside said first

o latus of said first semiconductor chip;
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~ each of said plurality of first leads has a

distal end pért of its inner portion, which lies

ﬁithin said resin body, bonded and fixed onto the rear
surface of said second semiconductor chip outside said
'first latus of said first semiconductor chip; and

each of said plurality of second leads has a
distal end part of its inner portion, which lies
within said resin body, bonded and fixed onto the rear
surface of said first semiconductbr chip outside said
first latus of said sécond semiconductor chip.

13; A semiconductor device, comprising:

a resin body; '

a first semiconductor chip and a second
semiconducto; chip which lie within said resin body,
each of which is formed in a square shape when viewed
in plan, and each of which is formed with a plurality
of electrodes on a side of a first latus of a front
surface of front and rear surfaces thereof and along
the first latus;

' a plurality of first leads which extend inside
and outside said resin body, which are arranged on the
side of said first latus of said first semiconductor

chip, and which are electrically connected to the
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.égrreéponding_electrodes of said first semiconductor

"'chip through pieces of éonductivg wire; and

a plurality of second leads which extend inside
and outside .said resin body, which are arranged on a
side of a second latus of said first semiconductor
chip opposing to said first latus thereof, and which

are .electrically connected to the cortesponding

_electrodes of said second semiconductor chip through

pieces of'condnctiVe wire;

wherein said first semiconductor chip and said
second semiconductpr chip are'stacked in a state where
the rear surfaces of the respective semiconductor
chips are faced to each other so that said first latus
of said first semiconductor chip and a second latus of
said second semiconductor chip opposing to said first
latus thereof may confront a side of said first leads,
and where positions of said respective semiconductor
chips are staggered relatively to each other so that
said first latus of said first semiconductor chip may
lie outside the second latus of said second
semiconductor chip and that said first latus of said
second semiconductor chip may lie outside the second
latus of said first semiconductor chip;

each of said plurality of first leads has a

distal end part of its inner portion, which lies
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L within'said resin body, bonded and fixed onto the rear

'surface of sa1d first semiconductor chip OutSlde sald

'second latus of said second semiconductor chlp, and

) each of Sald plurallty of second leads has a
distal_end pa;t of its inner portion, which lies
within said resin body, bonded and fixed onto the rear
surface of soid second semiconductor chip outside said
second latus of said first semiconductor chip.

" 14.- A semiconductor device, comprising:

a resin body,

a first semlconductor chip and a second
semiconductor chip which lie within said resin body,
each of ﬁhich is formed in a square shape when viewed
in plan, and each of which is formed wii:h a plurality'
of electrodes on a side of a first latus of a front
surface of front and rear surfaces thereof and along
the first latus; _ .

a plurality of first leads which extend insioe
and outsidé said resin body, which are ar.fanged on the

side of said first latus of said first semiconductor

_ chip, and which are electrically connected to the

corresponding electrodes of said first semiconductor
ohip throtgh pieces of conductive wire; and
a plurality of second leads which extend inside

and outside said resin body, which are arranged on a
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side of a second latus of said first semiconductor

.chip opposing to said first latus thereof, and which

afe.eiectrically connected to the corresponding
electrodes of said second semiconductor chip through
pieces of conductive wire;

wherein said first semiconductor chip and said

second Semiconductor chip are stacked in a state where

the rear surfaces of the respective semiconduétor.
chips are faced to each other so that said first latus
of said first semiconductor chip and a second latus of.

said second semiconductor chip opposing to said first.

- latus thereof may confront a side of said first leads,

and where positions of said respeétive seniconductor
chips are Staggered relatively to each other so that
the second latus of said first semiconductor chip may
lie outside said first latus of said second

sémiéonductor chip and that the second latus of said

second semiconductor chip may lie outside said first.

latus of said first semiconductor chip;

each of said plurality of first leads has a
distal end part of its inner portion, which lies
within said resin body, bonded and fixed onto the rear
surface of said second semiconduétor chip outside said
first latus of said first semiconductor chip; and

each of said plurality of second leads has a



AN

- ‘distal end part of its inner portion, which lies

10

15

20

25

‘within said resin body, bonded and fixed onto the
front surface of said first semiconductor chip and on
the side. of said second latus of said first
semiconductor chip.

| 15." A semiconductor device accordiné to any of
claims 12 thru 14, wherein said rear surfaces of said
first éemiconductof chip and said second semiconductor
chip are held in touch with each other.

16. A semiconductor device according to'any of

Claims 12 thru 14, wherein said rear surfaces of said

first semiconductor chip and said second semiconductor

chip are bonded and fixed to each other through an
adhesive layer. _

17. A semiconductor device according to any of
Claims 12 thru 14, wherein: |

~ those wire connection surfaces of said first

leads to which the wire pieces are copnected lie
nearer to a side of said éeCOnd semiconductor-chip
with respect to the front surface of said first
semiconductor chip; and |

those wire connection surfaces of said second
leads to which the wire pieces are connected lie
nearer to a side of said first semiconductor chip with

respect to the front surface of said second
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_semicopductor chip.

18. A semiconductor device according to Claim

.li; wherein:

said inner portion of each of said first leads

is constructed having a first- part which traverses a

latus of said rea’ surface of said second

semiconductor chip and which is bonded and fixed to
said rear surface of‘said second semiconductor chip, a
second part which bends from said first part toward a
side of the front surface of séid first semiconductor
chip, and a third part which extends from said second
part in the same direction as that of said first parﬁ;
and

said inner portion of each of said second leads
is constructed having a first part which traverses a’
latus of said.iear surface of said first semiconductor
éhip and which is fixed to said rear surface of said
first semiconductor chip, a second part which bends
from said first part of said inner portion of said
each second lead toward the side of said front surface
of said first semiconductor chip, and a third part
which extends from said secpnd part of said inner
poition of said each second lead in the same direction
as that of said first part of said inner portion of

said each second lead.
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19. A semiconductor device according to Claim

' said inner portion of eacﬁ—of said first leads
is constrqctéd having a first part which traverses a
iatué of said rear surface of said first semiconductor
chié and which is bonded and fixed to said rear
sﬁrface of said first semiconductor chip, a second
part which bends from said first part toward a side of
the front surface of said first semiconductor chip,
and a third part which extends from said second part
in the same direction as that of said first part; and

said inner portion of each of said second leads

is constructed having a first part which traverses a

latus of said rear surface of said second

'semiconductor chip and which is fixed to said rear

surface of said second semiconductor chip, a second

- part which bends from said first part of said inner

portion of said each second lead towﬁrd the side of
said front surface of said first semiconductor cﬁip,
and a third part which extends from said second part
of said inner portion of said each second lead in the
séme direqtion as that of said first part of said
inner portion of said each second lead.

20. A semiconductor device according to Claim

14, wherein:
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said inner portion of each of said first leads

" 'is constructed having a first part which traverses a

* latus of said rear surface of said second

semiconductor chip and which is bonded and fixed to
said rear surface of said second semiconductor chip, a
second pért which bends frbm said first part toward a
side -of said front surface of said first semiconductor
..chip, and a- third bart which extends from said second
part in the same direction as that of said first part;
and |
said inner portion of each of said second leads
is constructed having a first part which traverses
séid second latus of said first semiconductor chip and
which i% bonded and fixed to said front surface of
said first semiconductor chip, a second part which
‘bends from said first part of said inner portion of
‘said each second lead toward a side of the rear
surface of said first semiconductor chip, and a third
part which extends from said second part of said inner
portion of said each second lead in the same direction
as that of said first part of said inner portion of
said each second lead. |
21. A semiconductor.device, comprising:
- a resin body; |

a first semiconductor chip and a second
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'eéqh of which is formed in a square shape when viewed

in plan, and each of which is formed with a ﬁlurality

of electrodes on a side of a first latus of a front
surface of front and rear surfaces thereof and along
the first latus;

a plurality of first leads which extend inside

and outside said resin body, which are arranged on the

side of said first latus of said first semiconductor
chip, and which are electrically connected to the
cofrésponding electrodes of said first semiconductor
chip through pieces of conductive wire; and

a plurality of second leads which extend inside
and outside séid resin body, .which are arranged on a
side of a second latus of said first semiconductor
chip opposing to said first latus thereof, and which
are electrically connected to the corresponding
electrodes of said second semiconductor chip through
pieces of conductive wire;

wherein said first semiconductor chip and said
second semiconductor chip are stacked in a state where

the rear surface of said first semiconductor chip and

_the front surface of said second semiconductor chip

are faced to each other so that said first latus of

said first semiconductor chip and a second latus of



B —— s

10

15

20

25

e

) O Y -130-

said second semiconductor chip opposing to said first

-latus thereof may confront a side of said first leads,

and where positions of the respective semiconductor.
chips are staggered relatively to eacli other so tha£
said first latus of said first semiconductor chip may
lie outside the second latus of said second

semiconductor chip and that said first latus of said

second semiconductor chip may lie outside the second

latus of said second semiconductor chip;

each of said plurality of first leads has a
distal end part of its inner portion, which lies
within said resin body, bonded and fixed onto said
rear surface of said first semiconductor chip outside

said second latus of said first semiconductor chip;

and

each of said plurality of second leads has a
distal end bart of its inner_portion, which lies
within said resin body, bonded and fixed onto the rear
surface of said second semiconductor chip on a side of
said first latus of said second semiconductor chip.

22. A semiconductor device according to Claim
21, ﬁherein said rear surface of said first
semiconductor chip and said front surface of said
second semiconductor chip are held in tbuch with each

other.
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23. 'A semiconductor device accordin§ to Claim
21, wherein said rear surface of said first
semiconductor chip aﬁd said front surface of said
second semiconductor chip are bonded and fixed to each
other through an adhesive layer.
| 24. A semiconductor device accordiﬁg to Claim
21, wherein:

said inner pbrtion of each of said first leads
is constructed having a first part which traverses a

latus of said rear surface of said first semiconductor

‘chip and which is bonded and fixed to said rear

surface of said first semiconductor chip, a second
part which bends from said first part toward a side of
the front surface of said first semiconductor chip,
and a third part which extends from said second part
in the same direction as that of said first part; and
said inner portion of each of said second leads
is constructed having a first part which traverses a
latus of said rear surface of said second
semiconductor chip and which is fixed to said rear
surface of said second semiconductor chip, a second
part which bends from said first part of said inner
portion of said each second lead toward the side of
said front surface of said first semiconductor chip,

and a third part which extends from said second part
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_of said.inner portion of said each second lead in the
- same direction as that of said first part of said

‘inher porfion of said each second lead.

25. A semiconductor device, comprising:

a resin body;

a first serZconductor chip and a second
semiconductor chip gpich lie within-said resin body,
each of which is for;ed in a square shape when viewed
in pian, and each o; which is formed with a plurality
of electrodes on a side of a first latus of a front
surface of front and rear surfaces thereof and along
the first latus; |

a plurality of first leads which extend inside
and outside said resin body, which are arranged on the
side of said first latus of said first semiconductor
chip, and whi;h are electrically connected to the
corresponding electrodes.of said first semiconductor
chip through pieces of conductive wire;

a plurality of second ieads which extend inside
and outside said resin body, which are arranged on a
side of a second latus of said first semiconductor
chip opposing to said first latus thereof, and which
are electrically connected to the corresponding
electrodes of said second semiconductor chip through

pieces of conductive wire;
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a. first supporting lead which supports said

"+ first semiconductor chip; and
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a second supporting lead which supports said

"second .semiconductor chip;

wherein said first semiconductor chip and said
second semiconductor chip are stacked in a stéte where
the rear surfaces of the respective semiconductor
chips are faced to each other so that said first latus
of said first semiconductor chip and a second latus.of_
said second semiconductor chip opposing to said first
latus thereof may confront a side of said first leads,
and where positions-of said respective semiconductor
chips are staggered relatively to each other so that
the second latus of said first semiconductor chip may
1ie outside said first latus of said second
semiconductor chip and that the second latus of said
second semiconductor chip maj lie outside said first
latus of said first semiconductor chip;

said first suppo:ting_lead is bonded and fixed
onto the rear surface of said first semiconductor chip
‘and outside said first latus of said second
semiconductor chip; and

sai& second suppofting lead is bonded and fixed
onto the rear surface of said.second semiconductor

chip outside said first latus of said first
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. semiconductor.chip.

'26. A semiconductor device, comprising:

a resin Eody;

a first semiconductor chip and a second
sémiéondqctor chip which lie within said resin body,
each of which is formed in a square shape when viewed

in- plan; and each of which is formed with a-plurality

_'of electrodes on a side of a first latus of a front

;urface of front and rear surfaces thereof and along
the first latus;

a plurality of first leads which extend inside
and outside said reéin‘body, which are arranged on the
side of said first latus of said first semiconductor
chip, and which are'electrically connected to the
corresponding electrodes of said first semiconductor
chip through pieces of conductive wire}

a plurality of second leads which extend inside
and outside said resin body, which are arranged on a
side of a second latus of said first semiconductor
chip opposing to said first latus thereof, and which
are electrically connected to the corresponding
electrodes of said second semicénductor chip through
pieces of conductive wire; .

a first supporting lead which supports said

first semiconductor chip; and
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a second.supporting lead which supports said

.séqond semiconductor chip;

" wherein said first semiconductor chip and said
secand semicdnductor chip are stacked in a state where
the rear surfaces of the respective semiconductor
chips are faced to each other so that said first latus

of said first. semiconductor chip and a secdnd latus of

said second semiconductor chip opposing to said first

latus theéreof may confront a side of said first leads,

- and where positions of said respective semiconductor

chips are staggered relatively to each other so that

‘said first latus of said first semiconductor chip may

lie outside the second latus of said second
semiconductor chip and that said first latus of said
second semiconductor chip may lie outside said second
latus of said first semiconductor chip;

said first supporting lead is bonded and fixed
onto the front surface of said first semicondudtor.
chip; and

said second supporting lead is bonded and fixed
onto the front surface of said second semiconductor
chip. _

27. A semiconductor device according to eiﬁher
of Claims 25 or 26, wherein said rear surfaces of said

first semiconductor chip or said second semiconductor
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- 28. A semiconductor deiice according to either
of éiaims 25 or 26, wherein said rear surfaces of said
first semiconductor chip and said second semiconducﬁdr

- chip are bbnded_and fixed to each other throuéh an
adhesive layer.
' 29, A semiconductor deyice, comprisihg:

a resin body;

a first semiconductor ch;p and a second
semiconductor chip which lie within said resin body,
each of which is formed in a square shape when viewed.
in plan, and each of which is formed with a plurality
of electrodes on a side of a first latus of a front
surface of front and rear surfaces thereof and along
the first 1atus;

a pluralitylof first leads which extend inside
and outside said res;n body, which are arranged on the
side of said first latus of said first semiconductor
chip, and which are electrically connected to the
.corresponding electrodes of said first semiconductor
chip through pieces of conductive wire;

a §lurality of second leads which extend inside
and outside said resin body, which are arranged on a
'side of a second latus of said first semiconductor

chip opposing to said first latus thereof, and which
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electrodes of said second semiconductor chip through

pieces of conductive wire; and

a tab which has the rear surface of said first
semlcondnctor chip bonded and fixed onto a front
surface of front and rear surfaces thereof, and which
has the rear surface of said second semiconductor chip
bonded and fixed oﬁto the rear surface of eaid front
and rear surfaces thereof;

wherein said first semiconductor chip and said
second semiconductor chip are stacked in a state where
the rear serfaces of the respective semiconductor
chips are faced to.each other so that said first latus
of said first semiconductor chip and a second-latus of
said'second.semiconductor chip opposing to said first
latus thereof may confront a side of said first leads,
and where positions of said respective semiconductor
chips are staggered relatively to each other so that
said first latus of said first semiconductor chip may
lie outside the second latus of said second
semiconductor chip, as well ae a side surface of said
tab, and that said first latus of said second
semiconductor chip may lie outside said second latus
of said first semiconductor chip, as well as another.

side surface of said tab.
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50. ‘A semiconductor device, comprising:

a fesin'body;

a first.semiconductor chip and a second
semiconductor chip which lie within said resin body,
each of which is formed in a square shape when viewed
in plan, and eack”of which is formed with a plurality
of electrodes on a ggde‘of a first latus of'a front
surfade of front andtrear surfaces thereof and along
the first latus;

@

a plurality of first leads which extend inside

‘and outside said resin body, which are arranged on the

side of said first latus of said first semiconductor
chip, and which are electriéally connected to the
corresponding electrodes of said first semiconductor
chip through pieces of conductive wire;

a plurality of second leads which extend inside
and outside said resin body, which are arranged on a
side of a second latus of said firsf semiconductor
chip opposing to said first latus thereof, and which
are electrically connected to the corresponding
electrodes of séid second semiconductor chip through
pieces of conductive wire; and

a tab which has the rear surface of said first
semiconductor chip bonded and fixed onto a front

surface of front and rear surfaces therecf, and which



e e e T A e
i

S|

'has.the-rear surface of said second semiconductor chip

o bonded "and fikgd onto the rear surface of said front

and rear surfaces thereof;

whereiﬁ said first semiconductor chip and said
éecoﬁd semiconductor chip are stacked in a state where
the rear surfaces of the respective semiconductor
éhips are faced to each other so that said first latus
of said first semiconductor chip and a second iatus.of

said second semiconductor chip opposing to said first

' - latus thereof may confront a side of séid first leads,

and where positions of said reSpeétive semiconductor
chips are staggered relatively to each other so that a
side surface of said tab on the same side as said
first latus of said first semiconductor chip may lie
outside inner side ends of said electrodes of said
. first semiconductor chip and that a side surface of
said tab on the same side as said first latus of said
second semiconductor chip may lie outside inner side
ends of said electrodes of said second semicon&uctor
chip.

31. A semiconductor device, comprising;

a resin body;

a first semiconductor chip and 'a second
semiconductor chip which lie within said resin body,

each of which is formed in a square shape when viewed
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fid.plah, and each of which is formed with a pluraiity
" .of electrodes on a side of a firs;_létus of a front

. surface of front and rear surfaces thereof and along

the first latus; _
a plurality of first leads which extend inside-
and outside said resin body, which are arranged on the

side. of said first latus of said first semiconductor

chip, and which are electrically connected to the

corresponding électrodes of said first semiconductor
chip.through-pieces of first conductive wire;

a plurality of second leads which extend inside
and outside said resin body, which are arranged on a
side of a second latus of said first semiconductor
chip opposing to said first latus thereof, and which
are electrical;y connectgd to the corresponding
electrodes of said second semiconductor chip throﬁgh
pieces of second conductive wiré; and '

a tab which has the rear surface.of said first
semiconductor éhip bonded and fixed onto a front
surface of front and rear surfaces thereof, and which
has the rear surface of said second semiconductor chip
bonded and fixed onto. the rear surface of said front
and rear surfaces thereof;

wherein wire connection surfaces of said first

leads lie nearer to a side of said second
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- 1s¢mico§dqé£or'ghip with respect to the front surface
":':bf'§aid first semiconductor chié; B
' ‘wiré.conﬁection surfaces of said secoﬁd leadé
iie hearer to a side of.said first semiconductor chip
5 with resbect td.the front surface of said second
.semiconductor chip; -
. each of the first -wire pieces is connected by
reverse bonding in which it is bonded onto the wire
N - X conneétion surface qf-the corresponding first lead as
10 first bonding and is subsequently bonded to the
coiresponding electrode of éaid.first semiconductor
chip as second bonding; and
each of the second wire pieces is connected by
reverse bonding in which ‘it is bonded onto the wire
15 connection surface of the corresponding second lead as
first bonding.;nd is subsequently bonded to the
corresponding electrode of said second semiconductor

chip as second bonding.



