T TLE OF THE | NVENTI ON SEM CONDUCTOR DEVI CE AND METHOD MANUFACTURI NG
IHERECF BACKGROUND OF THE I NVENTION 1. Field of The Invention This
iTivention relates to a structure of a semiconductor device, on which

‘el ectroni c -conponents such as an integrajed circuit (1C chip and an

| arge-scale integrated (LSI) circuit are nounted on a printed circuit
board, and to a nethod for manufacturing such a seni conductor device.
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circuit bogsd thEHrEﬁérde§@fopmen and manufacturlng of the system cost
much labor and take much time and that the manufacturing cost
of the system increases. In contrast, regarding the
architecture of the computer system, a specific archltecture,
for example, IBM PC/AT becomes a substantial standard. Most
of peripheral devices conforming to such a standard can be
shared among the computer systems.

Thus, there has been proposed an electronic apparatus as
described in the spec¢ification of the Japanese Patent
Application No. 5- 278643/1993 filed by the assignee of the
instant application. In this electronic apparatus, a computer
system to be incorporated into an equipment is changed into a.
unit system by enclosing the computer system in a compact
card-like housing, for the purpose of realizing a general
purpose computer system in terms of the shape and structure .
_thereof Thereby, the trouble and time required for designing
and manufacturing a computer system correspondingly to each
equipment can be saved. Moreover, the cost can be reduced.
Usually, such an electronic apparatus is formed by mounting a
CPU, a memory, ICs for controlling 1nput/output peripheral
devices and the 11ke on a printed circuit board. Further, the



fl exibility of hardware can be obtained by unifying the size, the shape and
'so forth of each of the printed circuit board and the card-|ike housing for
encl osing thereof. On the other hand, the mniaturization, reduction in

Wwei ght, decrease in thickness and increage-in perfornmance of various

el ectroni c equi pnent have been rapidly pronoted. Especially, in the field

- of conputer technology, with dranatic increase in information content, the
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the print @neasureafr A0 kgf or so. Thus, the printed circuit board
should be placed on the flat top surface of a pedestal 91 and
also should be sufficiently supported by the pedestal 91 from
the back surface thereof.

"  However, in the cases of des1gn1ng and manufacturing a -
computer system by using the unit electronic apparatus, it is
necessary to suitably establish the performance such as the
operating speed and memory capacity of each of semiconductor
devices to be mounted in the system according to the
functions and operating conditions required by an equipment
or a facility, into which the system is incorporated. Further,
in the case of, for example, a control system for an
automatic machine tool or the like, it becomes necessary to
rewrite data, which is stored therein, according to
alterations of an object to be machined and of machining
conditions and correspondingly to change in model of the tool
to be used. Therefore, if the print circuit board is



«3- redesigned or the entire circuit board is changed even when the system
can keep up with the technol ogi cal advances only by changing the nenory :
capacity thereof, the system can not take full advantage of the flexibility
‘or versatility t hereof obtained as a resuld of being constituted as a unit
system Further, in the case of perforning the aforenentioned conventi onal
nount i ng net hod, when nmounting a plurality of TCPs on both sides of a
printed circuit board, respectively, a part of the TCPs are first nounted
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I'f heat di goteitid M SWICICs and a grounding potential may occur.
Thus, the stability of an operation of the system may be
degraded. Moreover, in the case where the number of the _
through holes is large, the area of the used circuit board
" becomes large. As a result, it becomes more difficult to
miniaturize a circuit board and semiconductor devices. The
conventional mounting method can not meet the needs of
miniaturizing electronic equipment. Additionally, the lengths
of interconnecting lines becomes long. Consequently, a
desired high-speed operation can not be expected.

Furthermore, with the progress of the hlgh—den51ty
packaglng of a printed circuit board,. heat generated in each
IC is increased. Therefore, from the viewpoint of an ensuring
of the durability of a circuit board and the stability of an
operation of the system, it is very important to efficiently
dissipate the generated heat. If heat dlss1pat1ng means such



“4- as a radiation fin and a heat sink or a liquid cooling apparatus is
used for that purpose, the cost is increased. In addition, the size of the
éntire circuit board becones |arge. Consequently, it beconmes nore difficult
fo mniaturize sem conductor devices apdgequi pnents provided with such

‘'sem conduct or devices. The present .invention is acconplished to resolve the
probl ens of the conventional device and nethod. Accordingly, an object of
the present invention is to provide a sem conductor device which has
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packaging and the reduction in size of patterns formed on the
circuit board have been fostered. Moreover, the power
consumption thereof can be saved or reduced. As a consequence,
the semiconductor device becomes susceptible to the influence
of external noises and that of radiation noises of a circuit
thereof.  Especially, operations of analog circuit portions
such as a floppy disk drive unit, an analog-to-digital (AD)
converter and a phase-locked loop (PLL) may become unstable
under the influence of variation in power supply potentials
of digital circuit portions.
Thus, still another object of the present 1nventlon is

to provide a semiconductor device which can eliminate the
fear of a malfunction by decreasing the influence of the
noises, especially, upon the analog circuit portions and can
ensure the stability and reliability of operations thereof.

- Further, yet another object of the present invention is
to provide a method for manufacturing a semiconductor device,
which can relatively easily manufacture a semiconductor



whi ch can relatively easily manufacture a sem conduct or -5- device
‘having both of the flexibility and the adaptability to a special purpose
vii t hout maki ng a consi derabl e change in a conventional process and
i'ncreasing the cost. Furthernore, a stild further object of the present
invention is to provide a semiconductor device suitable for a high density
package and reduction in size, in which a plurality of package type IC
conponents to be nounted on both of the top and bottom surfaces of a
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board and a subAaa&eubhamm9rdaetegtheﬁaaaaleﬂaﬂsxtsﬂ;é@ttaﬁ £lé present
invention is to provide a method for relatlvely easily
manufacturing a semiconductor device, in which a plurality of
package type IC components are mounted on both of the top and
bottom surfaces of a printed circuit board in such a manner
that the IC components mounted on one of the top and bottom
surfaces of the printed circuit board are placed thereon
right in back of the IC components mounted on the opposite
surface thereof, at a low cost without making a considerable
change in a conventional mounting process.

SUMMARY OF THE INVENTION

-To achieve the foregoing object, in accordance with a
first aspect of the present invention, there is provided a
. first example of a semiconductor device having a CPU, an
input/output device and a memory, which are mounted on
circuit boards. The circuit boards are a main circuit board
and a sub—c1rcu1t-board electrlcally connected to the main
circuit board. The memory is constituted by a memory element
mounted on the sub-circuit-board.




circuit board. The nenory is constituted by a nenory el enent nounted on the
sub-circuit-board. -6- Thus, at |east the nenory capacity can be easily
changed according to change in nodel of an equi pnment, into which the )
Sem conductor device is incorporated, ang according to change in operating
condi tions by maintaining the nodules of the main circuit board but
replacing only the sub-circuit-board with another package. Moreover, a°’
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) Thus, the performance and the memory capacity of the
semiconductor device can be easily changed, if necessary, by
forming the basic configuration of the main board in such a
manner as to be able to be used in common for various purpose
and by replacing the sub-circuit-board with another package.

In the case of a fourth example of the semiconductor
device according to the first aspect of the present invention,
the main circuit board and the sub-circuit-board are
connected with each other through a flexible printed c¢ircuit.

Thus, both of the boards can be easily connected by a
flexible printed circuit at a low cost.

In contrast, in the case of a fifth example of the
semiconductor device according to the first aspect of the
present invention, the main circuit board and the sub-
circuit-board are detachably connected with each other
through a pair of connectors in such a manner that the main
c1;cu1t board and the sub-circuit-board are faced to each
other



Circuit-board are detachably connected with each other through a pair of
connectors in such a manner that- the main circuit board and the
Sub-circuit-board are faced to each other. -7- Thus, a |arge nunber of
connection term nals can be provided at & Rarrow pitch by using a
connector. Further, the seniconductor device can relatively easily adapt to
I ncrease in nunber of the interconnecting |ines, which is caused due to
change in the menory and/or the CPU nounted on the sub- circuit-board. In
the case of a siThus,esalpirgeohumbersedi contdectdondeertgénateotdhnpet 0 t he
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circuit board and the sub-circuit-board therein. Further, at
least a surface of the housing is made of a metal plate
outwardly protruded by a drawing.

Thus, the rlgldlty sufficient to prevent an occurrence
of deformation in the direction of thickness of a card-shaped
thin housing can be imparted thereto by protruding a metal
plate outwardly.

In addition, loads imposed upon the flexible prlnted
circuit or the connector can be reduced by integrally fixing
the main circuit board and the sub-circuit-board faced to
each other. Thereby, the durability against an external force
due to vibration and shock can be improved. Consequently,
reduction in size and thickness of the entire device can be
achieved. Furthermore, to prepare for an unexpected accident
during using the device, sufficient rigidity can be obtained
by forming a side surface portion of the card-shaped housing
for enclosing the device by use of a metal plate processed by
a drawing. Further, the thickness of the device can be
further reduced. : '

In the case of a ninth example of the semiconductor
device according to the first aspect of the present invention,
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by formng a side surface portion of the card-shaped housing for encl osing
the. device by use of a netal plate processed by a drawing. Further, the

tshi ckness of the device can be further reduced. In the case of a ninth
éxanpl e of the sem conductor device accaggding to the first aspect of the

- present invention, -8- the sem conductor device is further provided with
a connector in which a large nunber of termnals to be connected to an
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-in the LCD or on the CRT can be maintained at high level.
Moreover, the stability and reliability of an operation of
the device can be improved. _ _

In the case of an eleventh example of the semiconductor
device according to the first aspect of the present 1nvent10n,
the semiconductor device is further provided with a connector
in which a large number of terminals to be connected to an
external apparatus are arranged. The connector has means for
dividing a row of the terminals into horlzontally asymmetric
portions arranged along the row.

Thus, the connector is adapted to be able to be
connected to an equipment only in a direction. Consequently,
there is no fear that the card type computer is fitted to the
equipment in an erroneous direction.

In the case of a twelfth example of the semiconductor
device according to the first aspect of the present invention,
the semiconductor device is further provided with a second
sub-circuit-board mounted on a surface of the main circuit
board. An analog circuit part is mounted on the second sub-



c¢onnected to an equi pment only in a direction. Consequently, there is no
fear that the card type conputer is fitted to the equi pnment in an erroneous
direction. In the case of a twelfth exanple of the sem conductor device
according to the first aspect of the present invention, the sem conductor
device is further provided with a-second sub-circuit-board nmounted on a
~surface of the main circuit board. An analog circuit part is nounted on the
second sub- -9- circuit-board. Moreover, a pomer supply.terninal of the
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t hen Additionally, reduction in s1ze and thickness of the entire

device can be achieved.

In accordance with a third aspect of the present

invention, there is prov1ded a method for manufacturing a

semiconductor device, in which a plurality of electronic

components are mounted on circuit boards, which comprises the

step of mounting the electronic components on a sub-circuit

board and the step of placing the sub-circuit-board at a

predetermined position on a main circuit board, and then

detachably tentatively attaching the sub-circuit-board to the

main circuit board and thereafter connecting the sub-circuit-

board to the main circuit board. :

Thus, even if warpage takes place in a sub-circuit-board

due to a small thickness thereof, the sub-circuit-board can

be securely positioned and further connected to the main

circuit board. Moreover, the device yield can be increased.

The semiconductor device can be manufactured without

considerably changlng the conventional manufacturing process

and without increasing the trouble and the cost.




detachably tentatively attaching the sub-circuit-board to the main circuit
board and thereafter connecting the sub-circuit- board to the main circuit

. board. Thus, even if warpage takes place in a sub-circuit-board due to a
smal | thickness thereof, the sub- circui ygboard can be securely positioned
and further connected to the min circuit board. Mreover, the device yield
can be increased. The sem conductor device can be manuf act ured wi t hout

consi derably changing the conventional manufacturing process and wi t hout
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IC paCkageaebEcﬁuﬁécardlng to the fourth aspect of the present
invention, the second connection portion provided
correspondingly to each of all of four sides of the second IC
package is just in back of the first connection portion
provided correspondingly to a corresponding one of all of
four sides of the first IC package.

Thus, the wiring area of the circuit board can be
considerably reduced by placing the IC packages in such a
manner that the horizontal sections of the IC packages
completely coincide with each other in a plan view of the
semiconductor device.

In the case of a fourth example of the semiconductor
device according to the fourth aspect of the present
invention, .the first and second IC packages are equipped with
IC chips which operate in conjunction with one another.

Thus, for example, a power supply lead and a grounding
lead of each IC package are placed in such a manner as to be
close to the corresponding leads of other IC packages.
Thereby, the wiring length between the IC packages can be
shortened. Moreover, a through hole can be used in common



manner that the horizontal sections of the | C packages conpletely coincide
wWith each other in a plan view of the sem conductor device. In the case of.
& fourth exanple of the seniconductor device according to the fourth aspect
of the present invention, the first and gecond | C packages are equi pped
with 1 C chips which operate in conjunction wth one another. Thus, for
exanpl e, a power supply lead and a grounding | ead of each |IC package are
pl aced in such a manner as to be close to the correspondi ng | eads of other
I'C packagesamoHiersty , 10 racMadexd | engt h between the | C packages can be
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and the second IC package are connected to the opposite
surfaces of the printed circuit board, respectively, through
a die bonding.  Moreover, the first IC package and the second
IC package are connected to each other through a thermal via
hole bored through the printed circuit board in such a manner’
that heat is able to be transferred between the first IC
package and the second IC package.

Thus, a part of heat can be transferred from one of the
- first and second packages, which generates more heat than the

other, to the other thereof through a thermal via hole and
the transferred heat can be then dissipated therefrom.

.~ Consequently, the heat dlspers1on area can be substantially
increased w1thout using expensive heat dissipating means and
cooling devices. Moreover, a heat dissipating structure
suitable for the miniaturization of the device can be
obtained at a low cost.

In the case of a second example of the semiconductor
device according to the fifth aspect of the present invention,
leads of the first IC package and the second IC package
respectlvely mounted on the opposite sides of the prlnted
circuit board are coated with a thermally conductive resin.
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ot her thereof through a thernmal via hole and the transferred heat can be
then di ssi pated therefrom Consequently, the heat dispersion area can be
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In addition, the semlconductor device suitable for
reallzlng a hlgh density packaging and a high speed operation
and for improving the stability and reliability can be
relatively easily obtained at a low cost.

In the case of a second example of the method for
manufacturing a semiconductor device according to the sixth

. aspect of the present 1nventlon, the lead of the second IC

- package and the land formed on the second surface are heated
when pressed by the pressing means. Further, the lead of the
second IC package and the land formed on the second surface
are bonded by performing a soldering.

In the case of a third example of the method for
manufacturing a semiconductor device according to the sixth
aspect of the present invention, the lead of the second IC
package and the land formed on the second surface are heated
-when pressed by the pressing means. Moreover, the lead of the
second IC package and the land formed on the second surface
are bonded by performing a thermocompression.

In the case of a fourth example of the method for
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first embodiment of the present invention, similarly as in
the case of FIG. 2;

FIGS. 4A and 4B are sectional diagrams for illustrating
a mountlng process of the first embodiment of the present
invention;

FIG. 5 is a sectional view of a second example of a
printed circuit board of the present invention;

FIGS. 6A and 6B are sectional diagrams for illustrating
a mounting process of the second example of the printed
circuit board of the present invention;

FIG. 7 is a perspective view of a card type housing for
enclosing the semiconductor device which 1s the first
embodiment of the present 1nvent10n,

FIG. 8 is a sectional view of a structure for connecting
a main circuit board (hereunder sometimes referred to simply
as a main board) with a sub-circuit-board (hereunder
‘sometimes referred to s1mp1y as a sub-board), taken on line
VIII-VIII of FIG. 7;

FIG. 9 is a sectlonal view of another example of the
structure for connecting the main board with the sub-board;




rnvention; FIG 5 is a sectional view of a second exanple of a printed
circuit board of the present invention; FIGS. 6A and 6B are sectional
diagranms for illustrating a nmounting process of the second exanpl e of the
Pprinted circuit board of the present inygntion; FIG 7 is a perspective
-view of a card type housing for enclosing the sem conductor device which is
~the first enbodinent of the present invention; FIG 8 is a sectional view
of a structure for connecting a main circuit boar d (hereunder sonetines
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is divided by a rib thereof; and

FIG. 21 is a sectional diagram for illustrating a
double-sided board mounting in a conventional semiconductor
device. _

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Hereinafter, the preferred embodiments of the present
invention will be described in detail by referring to the
accompanying drawings.
" FIG. 1 schematically illustrates a semlconductor device
. to which the present invention is applied, namely, a first
embodiment of the present invention. This semiconductor
device 1 is used as a card—type small computer of nearly
identical shape with what is called an IC card or a memory
card or the like. Further, the semiconductor device 1
consists of two printed circuit boards each using a ceramic
material or a glass epoxy material as a base material, namely,
a main board 2, which has a multilayered structure for a
double-sided board mounting, and a first sub-board 3 which is
smaller than the main board 2. These boards are electrically.
connected to each other through a flexible printed circuit
(FPC) 4 soldered to a longitudinal side of each of these
boards. Further, a first TCP 5 is connected to the surface,




Hereinafter, the preferred enbodinents of the present invention will be
described in detail by referring to the acconpanying drawings. FIG 1
‘schenat | cally illustrates a sem conductor device to which the present
invention is applied, namely, a first enbodi ment of the present invention.
Thi s sem conduct or devi ce 1 is used as adXard- type small conputer of nearly
i dentical shape with what is called an IC card or a nmenory card or the
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side to i n the ot% the gﬁ tw%o%a%dom access memories (RAMs) 9

are mounted on the flrst sub-board 3 as memory elements
constituting a main memory of the semiconductor device 1.
Therefore, it is convenient to connect the FPC 4 to a part in
the vicinity of the first TCP 5 of the main board 2. In the
case of this embodiment, the memory capacity of each RAM 9 is
4 Mbits. Thus, the total memory capacity of the main memory
is 8 Mbits. However, the memory capacity of the main memory
can be appropriately altered by changlng the capac1ty of the
RAM or the number of the RAMs composing the main memory. The
memory capacity of the main memory can be easily changed at a
low cost in a short time by maintaining the modules of the
main board 2 but replacing only the first sub-board 3 with
another package

" As shown in this figure and FIG. 2, the first TCP 5 is a
nearly square thin IC package having a surface coated with a
protective resin 12, in which the CPU 10 the card-type
computer is incorporated into the central opening of a tape
carrier 11. On the other hand, the second TCP 6 is a thin IC




On the other hand, two random access nenories (RAMs) 9 are nounted on the
first sub-board 3 as nenory el enents constituting a main nenory of the

sem conductor device 1. Therefore, it is convenient to connect the FPC 4 to
a part in the vicinity of the first TCP1 of the main board 2. In the case
of this enbodi ment, the nenory capacity of each RAM 9 is 4 Mits. Thus, the
total nmenory capacity of the main nmenory is 8 Mdiits. However, the nenory
capacity of the main nmenory can be appropriately altered by changing the
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that the chip 13 and the connectlons portions corresponding
to the TCP 6 are placed just behind the chip 10 and the
corresponding connection portlons correspondlng to the TCP 5,
respectively. In the region A, the 1nterconnect1ng lines can
be drawn inwardly from the connection portions to the TCPs 3
- and 5 and moreover, through holes can be bored.

In the case of this embodiment, the main board 2 has a
multilayered structure consisting of six layers. Aas
illustrated in this figure, a power supply line 20 and a
grounding line 21, which are common to the CPU 10 and the I/O
sub-system chip 13, and various signal lines are provide in
‘internal layers of the main board 2. Further, common through
holes 22 and 23 connected to the common power supply line 20
and grounding line 21 are bored through the region A of the
main board 2. The power supply terminals of the CPU 10 and
the I/0 sub-system chip 13 are connected to the common power
supply line 20 through the interconnecting lines 24 and 25
extendlng 1nwardly from the connection portions and through
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obtained as a region A on which interconnecting lines can be drawn, by
mounting the TCPs 5 and 6 on t-he top and bottom surfaces of the main board
2, respectively, in such a manner that the chip 13 and the connections

. portions corresponding to the TCP 6 arejpl aced just behind the chip 10 and
- the correspondi ng connect.ion portions corresponding to the TCP 5,
respectively. In the region A the interconnecting |ines can be drawn
inwardly fromthe connection portions to the TCPs 3 and 5 and noreover,
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: of the two IC chips is located just in back of the other

" thereof, and by using the power supply line and the grounding

line in common to the two IC chips. Thus the stability of an

operation of the semiconductor device can be improved.

Moreover, for instance, the through hole 22 for power supply

can be provided in the neighborhood of the connection portion

between the power supply lead and the land. Furthermore, each

of other through holes can be provided in the vicinity of the

connection portion between the corresponding lead and land.

Consequently, the wiring length of the interconnecting line

drawn between the IC chips can be reduced. Additionally, an

operating speed can be further increased by decreasing

inductance and impedance. Further, capacitance between

. adjacent interconnecting lines decreases. Thus the influence
of noises becomes small. Consequently, the fear of a
malfunction is obviated. '
Especially, in the case of the card type computer of




Further, simlarly as in the cases of the CPU and the |/ O systemchip, two
| C chips, which operate |argely depending upon each other, can be made to
pbe substantially equal to each other in power supply potentlal and
groundi ng potential by placing the twa hg chips on the front and back
surfaces of a same circuit board in such a fashion that one of the two IC
chips is located just in back of the other thereof, and by using the power
supply line and the grounding line in common to the two I C chips. Thus t he
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2. Thus, tpwesembeinwdntaion ni mamchet caket BEORBA shekamptanoberransi derably

_reduced Tmﬁldwqattiml,ardaee @adshe S i ofwiose dimensions
respectively correspond with those of the CPU 10 and the I/O
sub-system chip 13 to be mounted thereon, are placed at
predetermlned locations on the top and bottom surfaces of the
main board 2, respectively. Both of the chips are connected
to the die pads 29 and 30 by applying thermally conductive
resins 31 and 32 such as silver paste onto the entire bottom
surfaces of the chips. A plurality of thermal via holes 33
are bored through the main board 2. Thereby, the die pads 29
~and 30 are connected with each other in such a manner as to
transfer heat therebetween. When operating the card-type
computer, the CPU 10 generates relatiwvely high heat. In
contrast, heat generated by the I/0 sub- -system chip 13 is
relatlvely low. Therefore, a part of heat generated by the
CPU 10 is transferred to the die pad 30 on the opposite
surface of the board 2 through the thermally conductive resin
layer 31, the die pad 29 and the thermal via hole 33.




Ppart, which is required for boring the through holes, of the circuit board
can be decreased by about 20 % Sinultaneously, the stability and
eliability of an operation of the device can be inproved by reducing the
vv|r|ng | engt h between the upper and |oweg chips. Referring to FIG 3, there
is shown a section of an exanple of a nodification of the first enbodi nment
of the present invention. In the case of this exanple of the nodification,
di e pads 29 and 30, whose dinmensions respectively correspond with those of
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top surface of rrBérbg@ﬁ;éi :[BMéﬁ natdedy glltlllbﬁrat ed in
FIG 4A Whéreds &fb&}é afhé 0f?r§t9n1'@‘t5 onal p'?éfslé%ﬁg B%tQBheBS| eadihg af
each of thgofDiéntdIleSedtidhasHdped TR S ichatidtsded ¢,0 whied r espondi ng
| and 17 angbrBesponds to the connection portions between the outer '
leads 16 and the lands 17, is formed by providing a
rectangular recess portion 38 in the central part of the
bottom portion of the bonding tool 37. The pressing portion
39 pushes the tips of the outer leads 16 respectively :
corresponding to the four sides of the TCP against the top
surfaces of the lands 17 at a time. Simultaneously, the
connection portions between the outer leads 16 and the lands
17 are heated. The first TCP 5 fairly protrudes from the top
surface of the main board 2 . However, almost all portions of
the outer leads 16 are enclosed in the recess portion 38
excepting the tips thereof to be connected to the lands.
Therefore, the protruded TCP 5 does not interfere with this
pressing step at all. After the connection portions cool off,
the bonding tool 37 is lifted and is thus separated from the
outer leads 16. Thereby, each of the outer leads 16 is
completely connected to the corresponding land 17 by a
- soldering.
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Placed at a predeternined position on the main board 2. This board is put
on a first pedestal 36, which has a flat top surface simlarly as in the
case of the conventional device, in such a way as to contain the area of
the lands 17. Incidentally, a solder layg is prelimnarily adhered onto
the surface of each of the lands 17. Next, a boding tool 37 is |lowered from
a position thereof above the first TCP 5. A pressing portion 39 having a
hori zontal section shaped |ike a character "", which corresponds to the
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the sanme aguppeseify portion 41 and a corresponding pressing portion 43,
each of which has a horizontal section shaped like a
character "", by using the second pedestal 40 and the bondlng
tool 43. Thereby, the two TCPs can be mounted at p051t10ns,
which almost coincide with each other in a plan view of the
device, on both of the top and bottom surfaces of the board,
respectively, without being hindered by the TCP earlier
connected to the board.

In the case of the aforementioned embodiment, two TCPS
"having a nearly same size are used. However, in the case
- where two TCPs, which are different in size from each other,
are mounted on the board in such a manner that the horizontal
sections of the TCPs would be overlapped with each other in a
‘plan view of the semiconductor device, it is natural that the
smaller TCP is connected to one of the top and bottom surface
of the board earlier than the larger TCP. Subsequently, the
larger TCP is connected to the opposite surface of the board
by using a larger pedestal which can cover the connection
portions corresponding to the larger TCP.
FIG. 5 schematically illustrates a second example of the



t he connection portions corresponding to the first TCP 5, the bonding tool
37 may be used as the bonding tool 43. The tips of all of the outer |eads
I8 respectively corresponding to the four sides of the second TCP 6 are
connected at a tinme to the top surfaces 2¥f 4t he | ands 19 by pushing the tips
of the outer |eads 18 against the top surfaces of the correspondi ng | ands
17 and sinul taneously heating the connection portions between the outer

| eads 18 and agﬁ | ands 13¥K§E§S t;;lnaln board 2 is supported and pressed
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cor r espond§OPo2PAebphEoBf surfagescaf othe wainrbeard 2 by following a
_ process illustrated in FIGS. 6A and 6B. First, as illustrated

in FIG. 6A, the first TCP 5 is placed on the surface of the
main board 2 by adjusting the outer lead 16 of each of the
four sides of the first TCP 5 to the corresponding land 17.
This main board 2 is put on a first pedestal 46, which has a
top surface formed as being flat exceptlng a stair portion 47
corresponding to the land 19 placed just in back of the
corresponding land 17, in such a way as to be able to
effectively support the main board 2, which contains the area
of the lands 17, from the back surface thereof. Next, a
boding tool .48 is lowered from a position thereof above the
first TCP 5. A pressing portion 49 having a horizontal
section shaped like a character "", which corresponds to each
of the outer leads 16, is formed in the bottom portion of the
bonding tool 37. The tips of the outer leads 16 respectively
correspondlng to the four sides of the TCP are pushed by this
pressing portion 49 against the corresponding lands 17 at a



‘TCP 5, and the outer |lead 18, which corresponds to the correspondi ng side
of the second TCP 6, the horizontal sections of which would overlap with
;each other in that of the correspondi ng connection portion in a plan view
of the sem conductor device 1. Thus, thgswiring | ength between el enents or
~devices respectively provided in the first and second TCPs 5 and 6 can be
decreased. Consequently, the operating speed can be increased.
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to the suhbateontalhgection dbPawkidh Morehaped hikeratdicaractertton
portions cagaingtothe laedbob8iay aobimdB8and aréteimabhdanesously sepoedt ed
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19. This moynteq ,en 5 %oﬁﬂp %h Slest al
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5, which ig es ff'e O:EEE sqr @f
surface of ﬁﬁ fgﬂrf i'n board 2 .
and the COQi'ﬁﬁih&ﬂ ayéleagt a 1sa§hé. a éé\f :Dké sc A%@era"-bodang
tool 52 ispbenered to&psarPRstipaRel N6 eghdalortat pad&L ti ps
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bott0n1poréhapedfhbhelﬁQOis58 méBelithic resin case. However, in the
case of the device of the present invention, both of panels
56 and 57 are connected to the frame body 55 by using screws
or adhesives. This is because a caulking can not be performed
in the device of the present invention due to the facts that
there is the fear that the caulking has an ill effect upon
the inner circuit board and that moreover, in the case of
this example, the frame body 55 is made of a metal '
practically. In this way, the structure, in which the nearly
entire housing 54 is made of an electrically conductive
material and the frame body 55, the top-surface panel 56 and
the.bottom-surface panel 57 are brought into conduction,
exerts an electrostatic shielding effect on the main board 2
and the first sub-board 3. Thus the influence of radiation
noises of the board and external noises can be cut off.
Moreover, noise interference can be effectively precluded.
-Further, a protrusion portion 58 protruding from the
periphery thereof by a constant height is formed on the top-



hori zont-al section of which is shaped |ike a character against the |ands 19
at a tinme and are sinultaneously heated. Simlarly, solder |ayers are
prelimnarily formed on the surfaces of the |lands 19. Thus, the second TCP
6 is soldered onto the back surface of e_main board 2. In this way,
simlarly as in the case of the first exanple, the two TCPs 5 and 6 can be
nmounted on the top and bottom surfaces of the board in such a manner as to
overlap with each other. FIG 7 shows a card-type conputer in which the
seniconduc fggglf 41|§5enclosed in a card-shaped housing 54 simlar to
&
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sone flexi caﬁ‘*’b "eril‘}é%‘? r?k?%"?rségl t spacer
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connected to a surface of the main board 2 opposite to the
surface thereof facing the first sub-board 3. Thus, a notch
portion 60, through which the FPC 4 is drawn, is formed in a
side edge portion of the main board 2. Furthermore, because
the CPU 10 is mounted on the surface of the main board 2
opposite to the surface thereof to which the FPC 4 is
connected, a through hole 61 for connecting the CPU 10 with
the FPC 4 is bored in the main board 2. However, with such a
configuration, the FPC 4 can be bent at a curvature larger
than that in the case of the example of FIG. 3. Consequently,
a load imposed on the connection portion between the FPC 4
and the main board 2 can be further reduced. Moreover, an
occurrence of a disconnection or a breakage in the connection
portion can be prevented.

Further, in the case_of still another example, the first
TCP 5 and the second TCP 6 can be replaced with each other in
the configuration of FIG. 8. In this case, the CPU is mounted



Thus the boards are insensitive to vibration and shock. Further, the nearly
entire first sub-board 3 is enclosed in the protrusion portion 58 of the
top-surface panel 56. In the case of this exanple, the surface of the main
board 2, on which the first TCP 5, nageby, _the CPU 10 is nounted, faces the
~first sub-board 3. Mdyreover, the surface of the first sub-board 3, on which
the RAM 9 is nmounted, is faced to the main board 2. Furthernore, as the
result. of connecting the FPC 4 -to the surface, on which the CPU 10 is
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Moreover, rhasCPheSqb8cPip8eenObhbB8oULsaeRiftedNBepeard 2 facing the
bottom The top-surface panel 56 of the casing 54 is constituted
by a metal plate, in which an outwardly protruding portion 58
is formed by drawing. Further, from viewpoints of limiting
the thickness of the entire casing 54 to a predetermined
value and of preventing an occurrence of deformation due to
external force in use as illustrated in FIG. 12, it is
convenient that a firm material such as a stainless steel,
‘which has a Vickers hardness ranging from 150 to 250 and a
thickness of 0.2 mm, is used as this metal plate. Especially,
in the case where such a card-like housing 54 is handled by
hand, the external force acts upon the nearly central portion
of the top-surface panel. However, even when the top-surface
panel 56 is dented somewhat, such deformation has little
effect upon the board because of the fact that the
aforementioned spacer member 59 is placed in the nearly
central portlon of the board.
It is preferable to set the climbing or rising angle of
the protruding portion 59 as 45 to 90 degrees, because the




surface panel 57. Thereby, this exanple has an advantage in that a higher

- heat dissipating effect can be obtained. FIGS. 10 and 11 illustrate

exanpl es of the nodifications of the configurations of FIGS. 8 and 9,
respectively. Nanely, in the cases of phe_exanples of FIGS. 10 and 11, the
surface of the first sub-board 3 opposite to the surface thereof, on which
the RAM 9 is nounted, is faced to the nmain board 2. Therefore, the
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onto the negrmingléi 6% tHNeé SotindcCted®@ftd NthPidsBNE O mdaD Board 21 he -
t op- surf acley panebldering are provided on the peripheral edge of the :
_ wiring board 63.
First, as 111ustrated in FIG. 13A, a plurality of

electronic components 66 such as a logic IC and a

microcomputer are placed at predetermined positions in the

central region 64 and are connected thereto by performing a

known method such as a wire boding or a soldering. Next, as

illustrated in FIG. 13B, a thermosetting protective resin 67

is applied thereto in such a manner as to cover the

electronic components 66 and the entire central region 64.

Then, the protective resin 67 is set by the application of

heat thereon. Thereafter, when cooling the protective resin

67, upward warpage occurs in the peripheral region of the

board 63, as illustrated in FIG. 13C, owing to the difference

in coefficient of thermal expansion between the central

region 64 and the peripheral region of the board 63, which is

caused by lack of rigidity of the thin central portion 64.

Even if the second sub-board 7 having the peripheral




56, which includes the rising portion thereof, for the purpose of
preventing the inner surface of the protruding portion 58 from maki ng
direct contact with the first-sub board 3. Here, note that the resist
material is not applied onto the inner face of portions of the
top-surface panel 56 other than the mwn%éd‘ng portion 58. Thus, there is
-no fear that defornmation and peeling occur ow ng to high tenperature.

" Further, the resist naterial 62 may be applied only to the flat part of the

i nner surf f th rudln rtlon 58 qt her than .the rising part
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seconds by utlllzlng 1nfrared radiation or hot air. As
illustrated in FIG. 14B, the warpage occurred in the second
sub-board 7 dlsappears due to the thermal expansion of the
protective resin 67 during heating. Thus the sub-board 2 is
put back into a flat state. However, when the board is cooled
down to an ordinary temperature, warpage is caused also in
the main board 2 by the warping force of the second sub- board
2, as illustrated in FIG. 1l4C. '

Subsequently, the main board 2 is turned upside down as
illustrated in FIG. 14D. Then, a third sub-board 70 is put on
the back surface of the main board 2. Further, the third sub-
board 70 is equipped with analog circuit parts such as a
floppy disk drive, an A/D converter and a PLL. The third sub-
board 7 has nearly same size and shape as the second sub-
board 2 does. Moreover, upward warpage is caused owing to the
difference in coefficient of thermal expansion between the
thermosetting protective resin of the central portion and the
peripheral portion. Conversely, as the result of being turned



A | arge nunber of correspondi ng pads 68 to be connected with term nals 65
of the second sub-board 7 are prelimmnarily fornmed on the surface of the
pain board 2. As illustrated in FIG '14A,  the bottom surface of the second
"sub-board 7 is tentatively glued onto t main board 2 with an adhesive 69
whil e the positioning thereof is perfornmed. Although it is preferable that
the adhesive 69 is applied to at |east two places or nore than two pl aces
on the bottom surface of the sub-board 7, the adhesive 7 may be applied
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predeternl&Q@pﬂ@tltbOﬁhe|hahh ‘bearg Qut Iin this state that the third

sub-board 70 i samohg the large number of the terminals 73, only one of
the terminals is provided as a unified power supply terminal
of the third sub-board 70, which is connected to a power
“supply line of the main board 2. When a circuit board is
miniaturized similarly as in the case of the printed circuit
- board of the present invention, an operation of a digital
circuit part is stabilized, whereas an analog circuit part
becomes susceptible to the influence of noises. Especially, a
memoxry board such as the first sub-board 3 of this embodiment
is likely to generate a noise and to cause variation in power
supply voltage. Such a memory board has a great influence on
the analog circuit part. In accordance with the present
_invention, the analog circuit part is formed on a circuit
board other than the main board 2 and a unified power supply
is provided. Thereby, the influence of variation in power
supply potential of the digital circuit part can be reduced.
Consequently, an operation of the device of the present



precisely positioned at the predeterm ned position, the sub- board 70 is
renoved fromthe back surface of the main bard 2 -and the positioning

t-her eof can be perforned again. Further, the sub-board 70 is heated by a
wel | known neans. Then, the termnal 73,grqvided on the peripheral edge
portion of the third sub-board is connected to the corresponding pad 71 by
performng a reflow soldering, as illustrated in FIG 14E. As descri bed
above, during heating, the warpage disappears in the second sub-board 7 and
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enbodyi ng the easéeaf tHYQnémBGdnﬁéﬁE Va iSLEOPScEsBO "BidssT {(EodE esent
i nventi on. ptBgaiefigyt CQB\dMHEPI’manufactured by the Intel Corporation of
the U. S. A. is employed as a CPU. Thus, it is convenient
that a processing can be performed at a higher speed by
sufficiently offering the performance of the microprocessor.
The female connector 74 is placed on the top surface of
the main board 2' along the short side thereof opposite to
the other short side along which the second sub-board 7 is
mounted thereon. Moreover, an elongated slot-like connection
portion 78 for complementing the male connector 77 is
provided on the top surface of the board 2 along the long
side thereof in such a manner to open upwardly. In the
connection portion 78, two rows of, for example, 100-pin
connection terminals 79a are provided at a narrow pitch of
0.5 .mm along the left and right long sides. In contrast, the
male connector 77 is placed in the proximity of the CPU 75
along one of the side edges of the first sub-board 3'.
Further, two rows of 100-pin connection terminals 79b
respectively corresponding to the two rows of the connection



-

device consists of a main board 2' of FIG 15A and a first sub-board 3' of
FIG 15B, which are electrically and nmechanically detachably connected to
gach other by neans of a pair of connectors instead of the FCP 4 of the
~first enbodinent of FIG 1. The nmain boazr has a same configuration as
the main board 2 of the first enbodi nent except that the main board 2' is
not equi pped with neans equivalent to the first TCP 5 of the first

enbodi ment, nanely, a CPU and that an eI ongated femal e connector 74 is
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can be provided a semiconductor device which has the’
adaptability to a special purpose, namely, ability to easily
adapt to diverse functional requirements and operating
conditions by suitably selecting a CPU to be mounted on the
first sub-board and also selecting the memory capac1ty of a
main memory Thereby, the configuration of the main board can
be formed in such a manner as to be able to be used in common
for various purpose by unifying primary modules to be
provided thereon. This is advantageous to the manufacturing
of semiconductor devices. Especially, the second embodiment
is different in pin configuration or assignment of the CPU
from the first embodiment. Moreover, in the case of the
second embodiment, the number of 1nterconnect1ng lines or
wires to be connected to the CPU is increased, in comparison
with the case of the first embodiment. The semiconductor
device of the present invention can easily adapt to such a
change of the CPU. Moreover, in accordance with the present
invention, the wiring space of the main board can be



by requiring a smaller space, in conparison with the case of enploying the
FPC. As is well illustrated in FIG 16, the main board 2' and the
first sub-board 3' are integrally extractably coupled or connected to each
ot her by facing the surface, on which t CPU is nounted, of the first
Sub-board 3' downwardly to the main board 2° and next forcibly fitting the
mal e connector 77 into the connection portion 78 of the fenmal e connector.
At that tinme, the CPU 75 coated with the protective resin 76 is enclosed in
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the confi guegticdn o@f Fit@e AR, Nabeaten@areBso OégegIGQ Sygnagq gngﬁda to be
able to betused regGONTBE F2G.VAD OUSLEUENSS 3 DYantl 43/ Neh it NRLY
to be proviagedhehbbedronthilsy asdfiaRiagepdsit9ohbe GRIYLAELUIdd\%E 1ne
sem conducthe ddvieeeionFipewhakhyththeoaneendregbodi HBﬁheb’éed' tbeagnt in
pi n confi geqatipmendar. aElsugnnimttivé ¢dee Ghetfe ofhd hearfd risfpe dRdhuest .is -
Mor eover, usedhbychedngf cohpestedntoeahodigntpiment hethapbetsoho fear
inter conne@hlaﬁg thenegrdr tybeesompubercdanéiteddt bot hheCRguipmentr tasan, in
conpari son em-”pﬁepﬁé giazecsionhe Moreevembo tural lThelns diie araies tvirexevi ce
of the pre§ ﬁtcPﬁ EPSnBC f Basi | g shapfemalsybyra afabfethe casecpi.
Mor eover, CR*Sc Renyi PHE HE E eE%ﬁth Sch¥P8n, slak W?Fh@%pﬁ%@ of the
mai n boar d tf&?{l f§6n lf_fn? 8 ?ea Fheaﬁélpﬁl B, therelyi diviide; fh € to
the wiring Sﬁmfﬁ‘ Pﬂ g g gPU Thgﬁ th resent |nv £ on has
an advant agg in"1 Eﬁé 8 gﬁggég & nt PFhg2Hes Uﬂ par ﬁh? ased.
oS 17 1 §PRE R gt Bel, B B B I SR A e
connect or éo eEE?n&eEhQOB b PErd ﬁ¥iﬁ§r ly to external peripheral
devices such as a liquid crystal display (LCD), a cathode ray
tube (CRT), a keyboard, a mouse and a floppy disk drive unit.
~Further, in the second reglon of FIGS. 18 and 19, there are
two rows of 55 pins whose pin numbers are 29 to 83 and 147 to
201. The second region contains pins associated with a serial
1nterface, a power management system and an AT bus (or
expansion bus). Moreover, in the third region of FIG. 20,
there are two rows of 35 plns whose pln numbers are 84 to 118
and 202 to 236. This region contains pins concerning, for
example, a serial interface, a parallel interface, a hard
disk drive unit and . a power management system. Furthermore,
the output voltage level of signals assigned to these pins
are 3.3 or 5 V. In the case where the signals
have such relatively low output voltage levels, it is
important to stabilize the signal output by ellmlnatlng the
influence of external noises and radiation noises caused in
the circuit.
As illustrated in FIG. 17, a flat panel data shift clock
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“namely, of the aforesaid card-type conputer. As shown in FIG 7, the
connector 8 has a configuration conprising upper and |lower |ines of 118
Jpins. In this way, with the inprovenent of the performance of the

sem conduct or device, the nunber of pin§ of the connector 8 has been

i ncreased. Moreover, with the reduction fn~si ze of the senmiconductor
device, the pitch of pins of the connector 8 has been narrowed. Thus, an
opening 80 of the connector 8 is divided or partitioned by two reinforcing
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1ous known methods other than a
soldering, for example, a method of alloying the lead with
land through a thermocompression, a method of using a sheet-
like anisotropic electrically conductive film and a method of
using a photo-curing insulating resin may be emploved as a
method for connecting the TCP with the circuit board.
Moreover, the present invention can be also applied to cases
of mounting other package type electronic components hav1ng
leads,
for instance, a QFP, on the board similarly to the TCP.

The scope of the present invention, therefore, is to be
determined solely by the appended claims.



di splay and nore particularly, is a clock signal for shifting display data.
The electric potential of this-signal is stabilized by assigning this
- signal to a pin adjoining to another pin to which a grounding Tine signal.
Thereby, a displaying operation of the E _can be staﬂ l}" fm
" blue signal (BLUE), a green signal %D and . a red I H “ﬁﬂmlgﬁlun RGB
signal for a CRT are assigned to prns Nos. 15 to 17 of *FIG 178 s
respectively, as signals for a CRT interface. Mreover, return signals
(BRTN, GRTiNgaRRIN) cearv@srgradi ng to the blue, green and red signals
assigned to the pins Nos. 15 to 17 of one of the two rows are assigned to
pins Nos. 133 ta s3miebnideterhaeview haelA h'&@by aWhi BB 276ub geed at
the positi devicespadt avelkhokyGi HlitheapeNmolasedlant @1§Zu1% Bo&¥hEr nal
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correspondCngcnetubnaxdgnuhsreihus a display on the CRT becones
insensitive to the mempy¥ncemptiske aomemeryCehemenenmnbyntédeonushéty of a
di spl ay onStRecérFuiknbparfaproved. Further, the high quality of a display
on the CRT_can be maintai ned. Although the preferred enbodi ments of the
present in gntl3Heh§9@1588ﬁu8596rﬂﬁgacabévéord%ngheglGlbemuhdewbebednthat
the present FnGBHtFﬁnmPEnEGQ PPnFP@deHErEFECHHH beardet her nodifications
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7. The semiconductor device according to claim 5 or 6,
which further comprises means for 1ntegrally fixing

the main circuit board and the sub -¢circuit- board which are
faced to each other.

8. The semiconductor dev1ce according to claim 4 or 5,
which further comprlses a card-shaped thin housing for
enclosing the main circuit board and the sub-circuit-board
therein, wherein at least a surface of the housing is made of
a metal plate outwardly protruded by a drawing.

9. The semiconductor device accordlng to claim 1, which
further comprises a connector in which a large number of
terminals to be connected to an external apparatus are
arranged, wherein two of the terminals are a dot clock signal
terminal to be connected to an external liquid crystal

display and a grounding terminal adjacent to the dot clock
signal termlnal

'10. The. semiconductor device according to claim 1, which



Sub-circuit-board. 2. The sem conductor device according

to claimi1l,
wherein the CPU is nmounted on the main circuit board. 3- The
sem conduct or device according to claim 1, wherein the
t he sub-circuit-board. 4. The seni condygctor device accﬁmu ﬂ ”ml
2 or 3, wherein the main circuit board and the sub- crrc
connected with each other through a flexible printed circuit. The

sem conduct or device according to claiml1, 2 or 3, vvherei n the mai n CI rcuit
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fixing the aafnesnondiito Hhe R-signaie texminialcuithebGasdgnaili termiaaflaced to
each ot her amg therr%@m:émdummveéyac@@ddm@ pdacledi mt4posifiomsi ch
further coffqifgs the Hwismade Ferminaloyshey Geioard! ssirminaie amdi thei r cui t
board and ‘e“zﬂﬂ?]crtﬁﬁm’tn%arr&sﬂ?@rtévﬁlﬁmher ein at least a surface of the

housing is f a rret Iate ut war dl y rotruded b a drawi ng. 9. The
sem conductﬁ q'xe u5E °Lro . cr?r cs_i;ngPtﬁ Plﬁ“o rf"?é% a
connect or i} cgr]_ ogpéct;(ig gﬁn grtﬁ’
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sem conduct or device accordl ng to cI aim1, which 33 further conprises a
connector i1z Whithle geflidoRldulctodf deeeOhcordiag RuTbeninl 1t el Hipgal s to be
connect ed tfmraheax icompali sagpar sedondl sud-cargedt-BBarE RoLALed 6h hhe

term nal s elurdiaeeofoft thepmaial iciycudws baaedanwieteghabnt ahB1B8g! cidelpisi gnal
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to the R silgnal & érefﬁlﬁ’ - uFﬁngi@V R& CPEPHLAaRdand t he B-terninal,
respectlve@g ﬁi Eg rF"&é’% 6 irPP Rs CPRPPREVEReMRUBE§RaPt ELEFHAE, the
G si gnal ¢ @’r FuP' r I"}QF1 LBE}UEsF vel y. 11. The

sem conduct or d

H h further,co
comconauct o anpre-aluSi bo LA Ra L Sl U HEnc PSR B

external appar d1Utadify of sub-circuit-boards are mounted on both of
opposite surfaces of the main circuit board in such a manner
that a positions of one of the sub—circuit—boards, which is
mounted on one of the opposite surfaces of the main circuit
board, and a position of another of the sub-circuit-boards,
which is mounted on a surface of the main circuit board
opposite to the one of the opposite surface thereof, are
symmetric with respect to the main circuit board.

14. A method for manufacturing a semiconductor device, in
which a plurality of electronic components are mounted on
circuit boards, comprising the steps of:

mounting the electronic components on a sub-circuit
board; and

placing the sub-circuit-board at a predetermined
position on a main circuit board, and then detachably
tentatlvely attaching the sub-circuit-board to the main
circuit board and thereafter connecting the sub-circuit-board
to the main circuit board.



arranged, wherein the connector has neans for dividing a row

termnals into horizontally asymetric portions arranged along the r 12.
The sem conduct or device according to claim1, which “m“mmm Bm
'second sub-circuit-board nmounted on a surface of the rrgl

wherein an analog circuit part is nountd# on the second*sub-cl r cui t - boar d,
wherein a power supply termnal of the second sub-circuit-board is
connected to a place of the main circuit board. 13. A sem conductor device
conpri si ng a plurality of electronic conponents nounted on circuit boards,
wherei n t h&2ci r uF?mbﬁa’F@’écFﬂEIGﬁﬁlcﬁ hﬁl‘ﬁhl-:?hc@llflb%hrip packagelandlaty
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sub-ci rcui subbace. at a predeterm ned position on a main circuit board, and
then detachably tentatively attaching the sub-circuit-board to the main
circuit bobfd dfaetdemictnductonnitevicy adeosiingiteulaimas) twhdrdwimain
circuit botpe. second conrestiemdeetbionayesided wvxtespdndistgly aekage
and a secoRtd¢ ®Hehagreerrd nitireackage ald i Tust sin fhack of thedtiemt sur f ace
of a printeoRReF BRgk ton rrspekded rorrespandingly &P fa rst connection
portion foroTorFRYE +1‘§Pas+‘%%o°%ft1f?ref¥1f$"st1¢ ®HHKIGRe with a first |and

formed on e fj rst surfac and second connection portiaqn for, connecting
a lead of £ vﬁ??‘ﬁl%esaecc dﬁr?e’d“ I’f@‘eﬁ?c’tihd

: ortigo
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16. The sem conductor devi ce according to claim 15, wherein the second

connect i onL§or tTios pemidsiadhesr elpaitk HHdoiding Ydle1fin e ,sard G,
package i swhems¢in nchmackindt tdmed fseedn&cnrmqﬁd](&gémratﬁé)ré@ﬁ@pémduth IC
cor r esponditmips which cepemsiponid ngprsjutee tiifort Ivei fh raate ldfiqramdmge. 17. The
sem conduct or device according to claim15, wherein
1 The semiconductor device accordlng to claim 18, wherein
the first IC package is equipped with a CPU, wherein the
second IC package is equipped with an I/O system which
operates in response to the CPU.

20. The semiconductor device according to claim 15, 16, 17,
18 or 19, wherein the first IC package or the second IC
package is a tape carrier package.

21. A semiconductor device comprising:

a first IC package; and

a second IC package, wherein the first IC package and
the second IC package are mounted on both of opposite
surfaces of a prlnted circuit board in such a manner that the
second IC package is just in back of the first IC package,
wherein the first IC package and the second IC package are
connected to the opposite surfaces of the printed circuit
board, respectively, through a die bonding, wherein the first
IC package and the second IC package are connected to each
other through a thermal via hole bored through the printed
circuit board in such a manner that heat is able to be
transferred between the first IC package and the second IC
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the second connection portion provided correspondingly to each of all of
four sides of the second |IC package is just in back of the first connection
portlon provi ded correspondingly to a corresponding one of all of four
sides of the first |IC package. 18. The_sggi conduct or g u ﬂuﬁiﬂ HLmﬂu
claim15, 16 or 17, wherein the first and second IC p ped
with I C chips mhlch Operate in conjunction with one another.

sem conduct or device according to claim 18, wherein the first IC package S

equi pped Wi thaa LPU, wherein the second | C package is equipped with an I/0
system whi ¢ operat es in response to the CPU. 20. The sem conductor device

according tx ¢l afnB Ifemidbnduotohd Rvildh ﬁﬁl&i&% i1y 124 p%ﬁi&%‘i Pr
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surfaces of a printed circuit board in such a manner that the second IC
package is 3st A mexdnid dfort hearfu it urG A ek ageni ciuitdr ldeviidestinl C
package andvhiwh sequnurdld ackiadee e keyue dred Momritesl @pparitte ofur f aces of
the print ecPRposife ot and seermd eur fadeso wth aa pdiim tedh diingu iwh &osird ,t he
first IC pmw tthe ssttamsd 9fG package are connected to each ot her
t hrough a t her nétlaginh@ £igwteda mm@get I hentfddsgi sewifiadeo@fd the such
a manner t "H?[ﬂ Gircpite ht%"“??e andh egmdacdd ek tthee £ igsd G packegeaoRage
and the se J(‘f':t Su:%gj% % prinfied cdicudtdioesd &y keaddagordi ng
ngﬂ LG Rackass q%apéa@égéogﬁm ke $heoifdrst

to claim 2%

package ressp ted an .t Qpposi,t h i nt ed CI rcuit
board are Euégv e__rz %@t&% 2 ?Qk % ﬁ‘@t ﬁb@

ranuf act ur ,ﬁ“ , th Wty Giages
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circuit boafppdy¥ad iy thd &‘és%%sl pI aC| ng a first package on the
first surface Ofpltélﬁ.riy’ iR cHd Al tpa.l?z‘k%rg‘é i tHRNBRELNED s all B khe
package on grittidd Hirsiftataid tike sdh Ee thainedlithal®oar HobibeNgorgidn! ead
of the firdetveqmuekdgad of dhanddconidopadkade bsid aulhage forted ba t he
printed cirthe tsdvmad syrfate devuantd iplldaickg ofheher bohadng powitiohoard on
a  pedest.al hetwaeh thardmadd afhathen fiiosdti 1§ package hatwehe Lhad €admetl t he
first |1C patkdde ficstheurfiade;ommdd on the first surface is supported by
the pedestal ; plbﬁﬂqﬁélga thec dead ofpsbieagecond A€ peckadestof &be danthe
printed cir Fh% S@Femdy swriiree Byapresiséng tiepderdonfbsbeeen a

| ead of thgy enghihe land formed om t P second surface i s
just in ba 6‘rsetr? 6’ RGBS, SREERSPITAREY £84the PREeEradt | C

package an% hefﬂgqmet %F%br manufacturing a semiconductor device
according to claim 23, wherein the lead of the second IC
package and the land formed on the second surface are heated
when pressed by the pressing means, wherein the lead of the
second IC package and the land formed on the second surface
are bonded by performing a soldering.
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25. The method for manufacturing a semiconductor device
according to claim 23, wherein the lead of the second IC
package and the land formed on the second surface are heated
when pressed by the pressing means, wherein the lead of the
second IC package and the land formed on the second surface
are bonded by performing a thermocompression. -

26. The method for manufacturing a semiconductor device
according to claim 23, wherein the lead of the second IC
package and the land formed on the second surface are heated
when pressed by the pressing means, wherein the lead of the
second IC package and the land formed on the second surface
are bonded by using anisotropic electrically conductive film.

27. The method for manufacturing a semiconductor device
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on the first surface; and bondi ng the | ead of the second I C package to the
tand formed on the second surface by pressing the | ead of -the second t¢C
package and the | and fornmed on the second surface by use

corresponding to the pedestal. 24. The nethod for nmanufa ﬂnllrwﬂ!eﬂ'llm“nl
senmi conductor device according to claim 23, wherein the | eadco $ece

| C package and the land fornmed on the second surface are heated when
pressed by the pressing neans, wherein the |lead of the second I C package
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means, whepl Bhkhgek6a 8eS§£8MH0h&el? g g
second surgaggnareebonded by pgr ornlng 8 E ?ﬁgéoﬁpre SIon. he nethod

for manufacturing a sem conductor device according to cIa|n123, mhereln t he
| ead of the second | C package and the | and forned on the second surface are
heat ed when pressed by the pressing nmeans, wherein the | ead of the second

| C package and the | and formed on the second surface are bonded by using
ani sotropic electrically conductive film 27. The method for manufacturing
a. sem conduct or device - 3 6 - according to claim23, wherein the | ead
of the second | C package and the |land forned on the second surface are
irradiated with |ight when pressed by the pressing neans, wherein the |ead
of the second | C package and the |Iand forned on the second surface are '
bonded by using a photo-curing resin.




