SEM CONDUCTOR DEVI CE, METHOD OF MANUFACTURI NG THE SAME, ClI RCU T BOARD, AND
ELECTRONI C | NSTRUVENT BACKGROUND OF THE | NVENTI ON Field of the Invention
The present invention relates to a sem conductor device and a net hod of
manuf acturi ng the sem conductor device, .a circuit board, and an el ectronic
l-znstrument. Description of Related Art Bar e chip nmounting is ideal when
continuing to pursue the mniaturization of a sem conductor device.

However, bec@&EMIGONDUCHOR) DEVICE ,aMETHOD OFt MANUFACTYRAING ITHE]ISAME bar e
chips are difficult, the mniaturization has been achieved by fabricating

t he sem conduct or deGIBEGUINt BOBARDACKNDcELECTRONIQG INSERUMENTRrs, a ball grid
array (BGA) type package has been applied to the packaged formin response
to the need for high pin termnal. The BGA type package is classified into
several kinds according to the base materials of the substrate. A flexible
tape type BGA package usi n(PACKGROUND OF, FHE IMVENTION;s the base materi al

for the substrate hag been prqposed to respond to the need for nounting
fine pitchﬁiﬁﬁiéﬁ?é@ﬁﬁ&ﬁﬁ%%§§95nﬂns and to satisfy the demand for

|nereasing the ngpuf actUrho; ShEh el SN9e1 Rt dPRE § Ui SET GYdue! o
and a method of manufacturing the semiconductor device, a
circuit board, and an electronic instrument.

Description of Related Art

Bare chip mounting is ideal when continuing to pursue the
miniaturization of a semiconductor device. However, because
providing a guarantee of its gquality and handling bare chips
are difficult, the miniaturization has been achieved by
fabricating the semiconductor device into a packaged form. 1In
recent years, a ball grid array (BG&) type package has been
applied to the packaged form in response to the need for high
pin terminal. The BGA type package is classified into several
kinds according to the base materials of the substrate. A
flexible tape type BGA package using a flexible base material
as the base material for the substrate has been proposed to
respond to the need for mounting fine pitch pad semiconductor
elements and to satisfy the demand for increasing the
manufacturing efficiency by fabricating the semiconductor
devices continuously by using tape-shaped packages. The BGA
package is made so that bumps, i.e., external terminals, are
arranged on a flexible substrate like an area array to allow

surface mounting.



devi ces continuously by using tape-shaped packages. The BGA package i s nade
so that bunps, i.e., external termnals, are arranged on a flexible
substrate like an area array to allow surface nounting. 2 The heat
generated by a sem conductor device has jncreased in connection with smal

si zing and speeding up. For cooling, it has been common to couple a heat
spreader (radiating plate) to a sem conductor chip. A closed area is forned
by the heat spreatss st aydrierdtilde byape semichadichopadkadee Basause t he
air in this closed area cannot be exhausted, heating in the subsequent

refl ow pr ociessresmast imssonmecsteibr wéthramallak iaiingtand speedingespd t iFlog i n
the generation of cracks. Accordingly, a passage for exhausting air has
been gener aqol ingmiy has peeniatimmprato slaupdie phsjadcspreader ((radiasing
spreader, which required an additional step in a process for fabricating
the heat sy tSihEenigondugtodpCddd®er is made of a netal with a high

heat conductivity, it is diffjcult taq .
A closed area 1s formed by the heat spreader and a flexible

tape in the BGA package. Because the air in this closed area
cannot be exhausted, heating in the subsequent reflow process
sometimes caused the internal air to expand, resulting in the
generation of cracks. |
Accordingly, a passage for exhausting air haé been

generally formed by providing a hole or projection in the heat
spreader, which required an additional step in a process for
fabricating the heat spreader. Since the heat spreader is made
of a metal with a high heat conductivity, it is difficult to
work the heat spreader. Therefore, the heat spreader may be
distorted in the course of working. Note that these problems
can occur when providing various supporters as well as the heat

spreader.

SUMMERY OF THE INVENTION
The present invention has been achieved to solve the
problems described above. Accordingly, an object of the
present invention is to provide a semiconductor device in which
generation of cracks due to heating in a reflow process can be
avoided even if a heat spreader is provided, a method of
manufacturing such a semiconductor device, a circuit board, and

an electronic instrument.



wor k the heat spreader. Therefore, the heat spreader may be distorted in
the course of working. Note that these problens can occur when providing
vari ous supporters as well as the heat spreader. SUMVERY OF THE | NVENTI ON
The present invention has been achievedf o solve the problens descri bed
above. Accordingly, an object of the present invention is to provide a
sem conduct or device in which generation of cracks due to heating in a
refl ow process caecdoerding ded ac\fdmrsitl aspeest ofptbadpresenpr anveatiioa, et hod
of manufacturing such a sem conductor device, a circuit board, and an

el ect roni ¢ thene dgeprovidedl Ac semdicoqdustarf deyticgs gomprdsings present

i nvention, there is _provided a sem conductor device conprising: an,

insul ating film @@ hAsehatingstidmondrhich sidesnannifarmed Apguhwihdrd i s

fornmed; a sem conductor. el ement connected to the wires; a resin provided in

a connect i ¢h Yy dhirhodendsn faraed;

a semiconductor element connected to the wires;

a resin provided in a connection portion between the
semiconductor element and the insulating film; and

a supporter adhered to the semiconductor element,
the insulating film and the supporter defining at least a part
of a space, and the space being opened to the through-hole for
ventilation from outside.

In accordance with the present invention, a through-hole
is formed in the insulating f£ilm, at a position corresponding
to the space partitioned by members including the insulating
£ilm and the supporter. Accordingly, even if the air enclosed
in this space is heated in the reflow process and caused to expand,
the air can be exhausted via the through-hole in the insulating
film. Because it is easier to form a through-hole in the
insulating film than in the supporter, providing a through-
hole in the insulating film does not unduly increase
manufacturing steps or lowers the production yield.

The resin may be provided to avoid the through-hole.

The supporter may accelerate the diffusion of heat from
the semiconductor element. |

The semiconductor device may further comprise a plate
with plane maintenance strength higher than the plane

maintenance strength of the insulating film, adhered to a



sem conductor elenment and the insulating film and a supporter adhered to
the sem conductor elenment, the insulating filmand the supporter defining
at least a part of a space, and the space being opened to the through-hole
for ventilation fromoutside. In accordgnce with the present invention, a

t hrough-hole is forned in the insulating film at a position corresponding
to the space partitioned by nenbers including the insulating filmand the
support er . pasdtdidinngny thevansillathogafilensvoiddngnthai seppaenductarat ed in
the refl ow process and caused to expand, the air can be exhausted via the

t hr ough- holed emgntheContonEs iafy thel swhating film andsthe supporder Bay

through-hole in the insulating filmthan in the supporter, providing a
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strength O%nhh%ih@iubﬁtkﬂg ééﬁf&oﬁﬁ“@%é?’éféﬁént, and end sides of the
plate on a side of the semiconductor element.

According to this configuration, a space is formed in the
circumference of the semiconductor element, and a through-hole
is formed in the insulating film at the position corresponding
to the space. Moreover, a plate is adhered to the insulating
film, so that the planarity of the insulating film can be
maintained.

The semiconductor device may further comprise external
electrodes formed on a first side of the insulating film
opposite to a second side of the insulating film on which the
wires are formed, the external electrodes being connected to
the wires through the insulating film at positions outside of
the semiconductor element. The semiconductor element may be
adhered to the wires of the insulating film with an active
surface of the semiconductor element facing the wires. The
plate may be adhered to the second side of the insulating film
at a position outside of the semiconductor element. The
supporter may be adhered to the semiconductor element on a side
opposite to the active surface and also to the plate on a side
opposite to a side to which the insulating film is adhered.

The contours of the insulating £ilm and the supporter may



4 position in the insulating filmavoiding the sem conductor el enent.
Contours of the insulating filmand the supporter nmay be forned to be

| arger than the contour of the sem conductor elenent. The space may be
formed in an area defined by opposite s?des of the insulating filmand the
supporter, outer peripheral end sides of the sem conductor elenent, and end
sides of the plate on a side of the sem conductor elenent. According to
this confi g diormed ospackargetothan thetdenttoux off érhensendicondactor

sem conductor el enment, and a through-hole is forned in the insulating film
at the posialamentor Bepewbipeyter may d@vse pldnenadntenapicg strengdhered to
the insulating film so that the planarity of the insulating filmcan be
mai nt ai ned.h & d&hagothec pdangenp vt apgnear s heengehn dheinsudating

el ectrodes forned on a first_side of the insulating filmopposite to a

second si défign 3nd mayy kg iadhangdnton the dhstdatidinde£idme angr H88 t he
external el ectrode ei ng .connected to the wires throu t.he i nsul ating
film at posslqn}lﬁ‘fg“%lﬁ L sTgﬁ SRS Y 31%??@&?“% e &8nPEEAduct or
el ement wWﬁé%ined by opposite sides of the insulating film and the
supporter, outer peripheral end sides of the semiconductor
element, and end sides of the supporter on a side of the
semiconductor element.

A rectangular device hole may be formed in the insulating
film, the wires may be formed on the insulating film avoiding
the vicinity of corners of the device hole, and the
through-hole may be formed in the insulating film in the
vicinity of corners of the device hole.

According to this configuration, since it is hard to form
wires on the insulating film in the vicinity of corners of a
device hole, the wires are formed in areas avoiding the vicinity
of the corners, so that the through-hole can be formed in the
vicinity of the corners to allow air to be exhausted.

According to a second aspect of the present invention,
there is provided a semiconductor device comprising:

an insulating film on which wire are formed;

a semiconductor element connected to the wires and
mounted on the insulating film;

a resin provided in a connection portion between the

semiconductor element and the insulating film; and

a supporter adhered to the semiconductor element;



adhered to the wires of the insulating filmwth an active surface of the
sem conductor element facing the wires. The plate may be adhered to the
second side of the insulating filmat a position outside of the

sem conductor elenment. The supporter may_be adhered to the sem conduct or

el ement on a side opposite to the active surface and also to the plate on a
side opposite to a side to which the insulating filmis adhered. The
contours of the ithsulimsudgtiingmfadn ahd thepsupportery formbime ftoleadst o be
| arger than the contour of the sem conductor elenment. The supporter may
have pl ane arpanterdhce spaasargtandi gher than the pl ane mai nt enance strength
of the insulating filmand muy be adhered to the insulating filmand the
seni conduct or el insyhat ipa £d 1maping gt ian ahlayiag yentdda tipn
opposite sides of the insulating filmand the supporter, outer peripheral
end sides ofPthdR&ARAGHIIEW VSR and end sides of the supporter on a

i ! ducf.or el enent.. rect angul _ar . devi ce hol ma e forned
iSInd?hgf i Lgﬁl Zt(:aimn %Q:or ing eto a tthlré aspectgof the presen?: (inve tt:)Lon,

there is provided a method of making a semiconductor device
comprising the steps of:

preparing a film carrier tape having wires, a device hole,
and a through-hole other than the device hole;

connecting a semiconductor element to the wires;

providing a resin in a connection portion between the
semiconductor element and the film carrier tape;

stamping out from the film carrier tape an insulating film
larger in size than the semiconductor element; and

adhering a supporter larger in size than the
semiconductor element to the semiconductor element, allowing
a space to be defined at a position corresponding to the
through-hole, at least a part of the space being defined by the
insulating film and the supporter.

According to this method, a semiconductor device with a
through-hole ventilating air from a space can be manufactured.

In this method, the resin may be provided to avoid the
through-hole.

This method may further comprise a step of adhering a
plate to the film carrier tape on a side on which the wires are
formed and at a position avoiding the semiconductor element,

the plate having plane maintenance strength higher than the



film the wires may be fornmed on the insulating filmavoiding the vicinity
of corners of the device hole, and the through-hole nay be forned in the
insulating filmin the vicinity of corners of the device hole. According to
this configuration, since it is hard to-formwires on the insulating film
in the vicinity of corners of a device hole, the wres are forned in areas
avoiding the vicinity of the corners, so that the through-hole can be
formed i n phene sadntenancehstrengthsofothel dnsulatingb€idhaust ed.
According to a second aspect of the present invention, there is provided a
seni conduct or dedreerdanprtei agtowrth maneat &f thenPsas@ptchNVPRELGRe
formed; a sem conductor_ el enment, connected to the wires and nounted on the
i nsul at i ng thers 1§ PERYHIPH &/ cdaquilsy BoasaneR tibirhahe 8horenqRrERCRRE

seniconductor.eleggn% and the insulating film and a supporter adhered to
the seni cof@RACONIYCERTHevicegiShBOPRERAAting fil m and the supporter

formng at IeaStAccording to a fifth aspect of the present invention,
there is provided an electronic instrument which has the circuit

board described above.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a semiconductor device according to the
embodiment of the present invention.

FIG. 2 shows a film carrier tape according to the
embodiment of the present invention.

FIG. 3 shows a modification of the embodiment of the
present invention.

FIG. 4 shows another modification of the embodiment of
the present invention.

FIG. 5 shows a circuit board according to the embodiment
of the present invention.

FIG. 6 shows an electronic instrument equipped with a
circuit board on which is mounted the semiconductor device
manufactured in accordance with the method of the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The preferred embodiment of the present invention will

now be described below in detail with reference to the



a part of a space; and the insulating filmhaving a portion allow ng
ventilation into the space fromoutside. According to a third aspect of the
present invention, there is provided a method of naking a sem conduct or
device conprising the steps of: preparing a filmecarrier tape having wres,
a device hole, and a through-hole other than the device hole; connecting a
sem conductor elenent to the wires; providing a resin in a connection
portion betassemgany isgyridrandmetsar el enment and the filmcarrier tape;
stanping out fromthe filmcarrier tape an insulating filmlarger in size

t han the seni con®I&.ol showsna; semdcemducitey deyigporcepriangetoi khei ze
than the sem conductor el ement to the sem conductor e|lenment, allowi ng a
space to bemhadimentaef Lhmpressptcorvenbiitl nFheos eRECeHIREPr Hevdceat

| east a part of the space being defined by the insulating_film and the
suppor t er. A ddét Manpfastared Hyt Nednd as OREKEGS- dERi ELSniln &
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wires 20 connect electrodes 18 of a semiconductor chip 16 with
the bumps 14.

The insulating £ilm 12 is obtained by punching a long size
filmcarrier tape 30 shown in FIG. 2 along the dot-dot-dash line,
when the insﬁlating film is larger in size than the
semiconductor chip 16. The insulating film 12 is formed, for
example, of a polyimide resin. FIG. 2 shows the film carrier
tape 30 as viewed from the side of the wires 20.

Through-holes 12a are formed on the insulating film 12,
as shown in FIG. 1. The through-holes 12a are formed on lands
20a shown in FIG. 2, that is on the wires 20 formed on one side
of the insulating £ilm 12. In addition, the bumps 14 are formed
in such a way as to project from the wires 20 to the other side
of the insulating film 12. That is, thé bumps 14 project to
the opposite side of the wires 20. This makes a configuration
such that the wires 20 are not exposed to a side on which bumps
14 are formed. Note that the bump 14 is made of solder, for
example, and upper part of the bump is formed to be ball-shaped.
The bump 14 may be formed integrally with solder to the inside
of the through-hole 12a, or otherwise it may be formed in such
a manner that another conductive member is provided at least

in the inside of the through-hole 12a and the bump 14 made of



This method may further conprise a step of adhering a plate to the film
carrier tape on a side on which the wires are fornmed and at a position
avoi di ng the seni conductor el enent, the plate having plane nmai nt enance
strength higher than the 7 plane mai gtenance strength of the insulating
film According to a fourth aspect of the present invention, there is
provided a circuit board on which the aforenentioned sem conductor device
i s nount ed.soAdenr of thetloike isfatitaahedcto chetupper paehtofi theanondnctivere i s
provided an el ectronic instrunment which has the circuit board described
above. BRI ERMDEIGRI RIternarivelky DIfaN acanple, crppesmkay beaedingtesd

devi ce according to the enbodi nent of the present invention. FIG 2 shows a
filmecarri &f &ccording to the enbodi nent of the present invention.

FIG 3 shows a nodification of the enbadi nent, of the_ present inyention.
Furthermore, a device hole 12b is formed on the insulating

film 12, and ends 20b of the wires 20 project into the device
hole 12b. The device hole 12b is used for connecting ends 20b
of the wires 20 and electrodes 18 of the semiconductor chip 16.
That is, on the side of the insulating film 12 where the wires
20 are formed, the semiconductor chi 16 is disposed so that the
electrodes 18 thereof are positioned in the inside of the device
hole 12b, and subsequently the ends 20b of the wires 20 and the
electrodes 18 are bonded together.

Then, a connection portion between the semiconductor chip
16 and the insulating film 12 is sealed by potting of epoxy resin
22. Moreover, the epoxy resin 22 is also applied to the device
hole 12b and the periphery of the semiconductor chip 16.

In addition, in the present embodiment, a plate 24 is
provided on the insulating film 12 on the side opposite to the
bumps 14. The plate 24 is made of copper, stainless steel,
copper alloy or the like, and it has strength capable of
maintaining a planar confiqguration. The plate 24 is attached
to the wires 20 through an insulating adhesive 26.
Circumventing the semiconductor chip 16, the plate 24 is adhered
to entire surface of one side of the insulating film 12. This
allows the wires 20 to be covered by the insulating adhesive
26 and plate 24 for protection. In particular, the insulating

adhesive 26 serves as a protective layer similar to solder



FIG 4 shows another nodification of the enbodi nent of the present

I nvention. FIG 5 shows a circuit board according to the enbodi nent of the
present invention. FIG 6 shows an electronic instrunent equi pped with a
circuit board on which is nounted the I conduct or devi ce manufactured in
accordance wth the nmethod of the present invention. DETAILED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS The preferred enbodi nent of the present

i nventi on wddistow be described belowin detail with reference to the
acconpanyi ng drawi ngs. FIG 1 shows a sem conductor device according to the
enbodi ment of th&he doswlatingneidhes iviee 26 mayo gy fogmederisce 10 i s

manuf actured by using a BGA package. In FIG 1, a plurality of bunps 14 are
formed on dhemmagefiting ox khermophasticctibn, anthadhesedcte ddhe platsr a
sem conductor chip, 16 with the bunps 14. The insulating film 12 is obtained
by punchi n924a ng}}sz]ey. Then, the plate 24 can be

thermocompression-bonded to a side of the insulating film 12
on which the wires 20 are formed.

Provision of the plate 24 also prevents the insulating
film 12 from being distorted or warped. This ensures uniformity
in height of the bumps 14 to improve planarity thereof, leading
to enhancement in yield of mounting on circuit boards.

The plate 24 may be attached through the insulating
adhesive 26 after resist is provided on the wires 20. This can
prevent inclusion of impurities when the plate 24 is attached.

Further, a radiating plate 28 is adhered to the
semiconductor chip 16 on a side opposite to the surface-mounted
side through a thermal conductive adhesive such as silver paste.
The radiating plate 28 promotes the diffusion of heat from the
semiconductor chip 16, and it can be made of copper alloy,
aluminum or the like. This can improve the heat radiation
property of the semiconductor chip 16. The radiating plate 28
is formed to be larger in size than the semiconductor chip 16
so that the radiating plate 28 can be adhered to the plate 24.
Note that there is adhesive between the plate 24 and radiating
plate 28, though not shown in FIG. 1, and they are bonded together
via the adhesive. Accordingly, the radiating plate 28 and
semiconductor chip 16 may be adhered together using the same

adhesive.



filmcarrier tape 30 shown in FIG 2 along the dot-dot-dash Iine, when the
insulating filmis larger in size than the sem conductor chip 16. The
insulating film212 is formed, for exanple, of a polyimde resin. FIG 2
shows the filmcarrier tape 30 as vi evveg fromthe side of the wires 20.
Through-hol es 12a are formed on the ins Ilating film212, as shown in FIG 1.
The t hrough-holes 12a are forned on | ands 20a shown in FIG 2, that is on
the wires 20 formadthe presenemdodients that segifohdudRor Ichigddiét isn, the
bunmps 14 are forned in such a way as to project fromthe wires 20 to the
ot her si de difspdsed hetiwveen el Lhemlatifgdtilim 1 2tdred padpstingmlstee8to t he
opposite side of the wires 20. This nmakes a configuration such that the
wires 20 abethosieepdaring dazgsrdcham thatcof hihgpsemicapducbprethimdbe t hat
the bunp 14 is nade of solder, for exanple, and upper part of the bunp is
formed to B@dhhe RlaiRa4 Fhplaced omtheperkliphereafi tie §PRLFYNANEROS | der
to the inside of the through-hole 12a, or otherwise it may be forned_in

such a manG&iR A&+ RABEhed SRAFUAD 8 RRRbaFipred by iqpnesity sides At he

| nsi de of tt?x% tip\rsg']{ggilqglflfn% q.zagrcxidt:.haedlj?a%r?ngl Aﬁlg%%ezgf outer periphery

end sides of the semiconductor chip 16, and end sides of the
plate 24 on the side of the semiconductor chip 16.

Holes 32 opening into the space 40 are formed in the
insulating film 12. The space 40 is airtight except for the
holes 32, and when the air or moisture in the space 40 is heated
and expanded, the air or moisture can be exhausted from the holes
32. Therefore, even if the semiconductor device 10 of the
present embodiment is heated in a reflow process in which the
semiconductor device 10 is mounted on a circuit board,
generation of cracks in the vicinity of the space 40 due to
expansion of the air or moisture can be prevented.

The holes 32 are formed in the insulating film 12 near
the corners of the rectangular device hole 12b, as shown in FIG.
2. The electrodes 18 of the semiconductor chip 16 are generally
placed along each side of the semiconductor chip, so that the
ends 20b of the wires 20 are also placed along each side of the
device hole 12b. Therefore, the wires 20 are unapt to be formed
at a part of the insulating film near the corners of the device
hole 12b, so that there is no trouble in forming the holes 32
near the corners. The hole 32 may be a triangle or quadrangle

other than a circle, and the number of the holes 32 is not 1limited



9 solder or the like is attached to the upper part of the conductive
menber. Alternatively, for exanple, copper may be used instead of sol der.
Furthernore, a device hole 12b is formed on the insulating film 12, and
ends 20b of the wires 20 project into t device hole 12b. The device hole
12b is used for connecting ends 20b of e wres 20 and el ectrodes 18 of
the sem conductor chip 16. That is, on the side of the insulating film12
wher e t he wo €ouz() aseshowneiln FIe. senmicomdycber mohe titan omilsEses&tano t hat
the el ectrodes 18 thereof are positioned in the inside of the device hole
12b, and suimegueAiternhtivedy, 20ie bblesd2marbeXprmed integratly wdsdh 18
are bonded together. Then, a connection portion between the sem conduct or
chi p 16 andhehdevicg heolaglihi mImthisseased Wie pedesng2Aarefeanadbyn 22.
Mor eover, the epoxy resin 22 is also applied to the device _hole_12b and the
peri phery &hangEngfhemhapecictihe rornersa@di then devicenboppeddhr

AT SRR R T R L e
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Initially, a film carrier tape 30 of FIG. 2 is formed.
As the manufacturing process is well-known, the explanation of
the process is omitted. Note that it is preferred to form the
device hole 12b and holes 32 simultaneously. The device hole
12b is formed by punching, as is well known in the art, so that
the number of steps is not increased even if the holes 32 are
punched out at the same time. In addition, the formation of
tﬁe holes 32 may be performed before or after the semiconductor
chip 16 is mounted on the film carrier tape 30. Specifically,
when the holes 32 are formed after the semiconductor chip 16
is mounted on the film carrier tape 30 and the epoxy resin 22
is provided, the holes 32 can be prevented from being filled
with the epoxy resin 22.

Then, there are executed the processes of bonding the
electrodes 18 of the semiconductor chip 16 to the ends 20b of
the wires 20, adhering the plate 24 to the insulating film 12
(film carrier tape 30), providing the epoxy resin 22 in the
connection portion between the semiconductor chip 16 and the
insulating film 12 (film carrier tape 30), punching out the
insulating film 12 from the film carrier tape 30, and adhering

the radiating plate 28 to the semiconductor chip 16. The



to the wres 20 through an insul ating adhesive 26. C rcunventing the

sem conduct or chip 16,

the plate 24 is adhered to entire surface of one

side of the insulating film212. This allows the wires 20 to be covered by

the insul ati ng adhesive 26 and plate 24330r protection. In particular, the
insul ati ng adhesive 26 serves as a protective |layer simlar to sol der 10
resist. The insul ating adhesive 26 may be forned as a thernosetting or

t her nopl astsegdeanoy odhcthediee prdcies sielse malyabe 2éplaeedous| y. Then, the plate

24 can be thernoconpression-bonded to a side of the insulating film 12 on

whi ch the wires JheasemicomddctProdevicoe a0 descplibed aboyeseaprbeents the
insulating film212 from being distorted or warped. This ensures uniformty
i n hei ght @btaiaes,fiizom 4hep foxegeiadpPIRSESSEst-her eof , | eading to

enhancenent in yield of nmounting on circuit boards. The plate 24 may be

attached t hr ough AU tAE RECEEREs PRROJaIENTe S, 8sParki SABr G¥PBed™on the

wi res 20.

Lmischc%ge semiconductor chip 16 is mounted to the side opposite
to the side on which the bumps 14 are formed, a front TAB type
may be employed in which the semiconductor chip 16 is mounted
on the side on which the bumps 14 are formed. Instead of the
insulating tape 12 described above, the B-TAB type insulating
film in which projections are formed integrally on the wiring
side may be used.

Furthermore, a plate-shaped radiating plate 28 is used
in the embodiment described above, but alternatively, a
radiator member which has a lot of fins and does not have a
plate-shaped configuration may also be used. A support member
with no heat radiation property may also be used instead of the
radiating plate 28.

Alternatively, a member with an integral configuration
of the radiating plate 28 and plate 24 may also be used. For
example, a semiconductor device 100 shown in FIG. 3 has an
attachment board 110 with integral configuration of the plate
24 and radiating plate 24 shown in FIG. 1. The attachment board
110 secures the flatness of the insulating film 12 and also
promotes heatl radiation of the semiconductor chip 16. 1In the
attachment board 110, a recess 112 is formed in order to make
the attachment board 110 thin in an adhesion part with the

semiconductor chip 16. The recess 112 can be formed by etching.



prevent inclusion of inpurities when the plate 24 is attached. Further, a
radiating plate 28 is adhered to the sem conductor chip 16 on a side
opposite to the surface-nmounted side through a thernmal conductive adhesive
such as silver paste. The radiating pl aig 28 pronotes the diffusion of heat
fromthe sem conductor chip 16, and it Can be made of copper all oy,

alum numor the like. This can inprove the heat radiation property of the
sem conduct or chpapdl6a Semitaddattdg featiee2800sshownednt PIGe daiger in
size than the sem conductor chip 16 so that the radiating plate 28 can be
adher ed t o piriosr iglegtt wiRh. ahld et ddiatenth doarids 2a40hkavimg bBtnddonshefpthee 24
and radiating plate 28, though not shown in FIG 1, and they are bonded

t oget her viradilagiadgnebave 28mswell ag Yhe platealst at iTheg attachmenthgard

sem conductor chip 16 may be adhered toget her using the sanme adhesive.

In the preddf: isnbearaEsd sehthatm dartdld adharens tios thesppsadabdngeen

the insulating film 12 and radiating plate 28, bqth sizes being_|arger than
that of théidBnieARAL& BRIER Y pdhekrd tRLNT SeRisRnAUCEPECRID 1 & Fan

peri phery %fe ;[ngrexu Sothze ulc.rtu(:)égrally. Such attachment board 210 can be

formed by bending process using a metal mold.

There is shown a circuit board 1000 on which is mounted
a semiconductor device 1100 fabricated according to the present
invention in FIG. 5. It is common practice to use a circuit
board made of organic resin such as a glass epoxy resin, for
example. On a circuit board, wiring patterns made of copper or
the like are formed to form desired circuits, and bumps of a
semiconductor device are physically connected with the wiring
patterns to provide electrical conductivity. In this case, if
the semiconductor device described above is provided with a
structure to absorb the distortion caused by thermal expansion
difference with the outside of the semiconductor device, the
reliability of the semiconductor device on the circuit board
can be ensured at the time of connection and thereafter.
Moreover, if wiring connections of the semiconductor device are
arranged suitably, reliability at the time of connection and
thereafter can also be improved. 1Inaddition, themountingarea
can be reduced down to that required for bare-chip mounting.
Therefore, if this circuit board is used, an electric apparatus
can be made compact in size. Further, more mounting space can

be secured in the same area, so that more functions can be



chip 16. And, a space 40 is partitioned by opposite sides of the insulating
film1l2 and radiating plate 28, outer periphery end sides of the

sem conductor chip 16, and end sides of the plate 24 on the side of the

sem conductor chip 16. Hol es 32 opening gnto the space 40 are fornmed in the
insulating film12. The space 40 is air}lght except for the holes 32, and
when the air or noisture in the space 40 is heated and expanded, the air or
moi st ure camderpodetiest.ed fromthe holes 32. Therefore, even if the

sem conductor device 10 of the present enbodinent is heated in a refl ow
process i n whi chashan edectrodictiors tdemers: h8ving rahend ddcwit doardclf G0 boar d,
generation of cracks in the vicinity of the space 40 due to expansi on of
the air or awgichehook &iypse perseaatle ¢omprd exol|l@d 03 dsasdommy hnd FIIG .t e
insulating film 12 near the corners of the rectangul ar, device hole 12b, as
shown in FIG 2. BYhéPElEéﬂgdd%PI85§ﬂtth%@¢r4%@rﬁgi§&@|b%ﬁb°Yeraﬂéls
general ly pl.aced alqn%-each si.de of the sem conductor chip, so that .the

ends 20b of2lffk RASSELLR) tg Labrdgate, SuF fACETPONREING-FYPSr SLRELIOPILe hol e

12b. Therefore, the wires, 20 are, unapt to be for t a part .of th

haul ati ng FITRNAIES (REEDEF AR SFRATRIT S BaRInBA BIIraliete i s

,? (r)i ;LSFQ' grt)'fglgé@{p?n&%etime s%?r{i%%n %crtl:%‘%r dter\]relc%%r,n%rosf eL%?npri%l,es%%hnay be a
electronic components as resistors, capacitors, coils,

oscillators, filters, temperature sensors, thermistors,

varistors, variable resistors, and fuses.



other than a circle, and the nunber of the holes 32 is not limted 12 to
four, as shown in FIG 1, it nay be nore than or |ess than four.

Al ternativel y, t hehol es32nmaybef ornedi ntegral lywith the device hole 12b. In
this case, the holes 32 are fornmed by cﬂgnging t he shape of the corners of
t he device hole 12b. The present enbodifient is constituted as descri bed
above and its manufacturing nethod will be described below Initially, a
filmcarri sZWHATRES JLKYMED @S2 is formed. As the manufacturing process is
wel | - known, the explanation of the process is omtted. Note that it is
preferred to formthe device hole 12b and hol es 32 sinul taneously. The
device hole 12b is forned by punching, as is well known in the art, so that
t he nunber of stdps i s AnGemiconducseredeNice ERBPRASART32 are punched out
at the same tinme. In addition, the formation of the holes 32 npy

performed bef or e 3 igpudpting £Ek e8rdRieh Wikgspane ﬂ%rmﬁﬂjﬂfl@dlfbﬂ’htlﬁ@ film
carrier tape %HH1S e |f|cally when the holes 32 are forned after the

seni conductbrt HBEEPESH the filmcarrier tape 30 and the epoxy

resin 22 a semiconductor element connected to said wires;
a resin provided in a connection portion between said
semiconductor element and said insulating film; and
a supporter adhered to said semiconductor element,
said insulating film and said supporter defining at least
a part of a space, and said space being opened to said

through-~-hole for ventilation from outside.

2. The semiconductor device as defined in claim 1,
wherein said resin is provided to avoid said through-

hole.

3. The semiconductor device as defined in claim 1 or
2,
wherein said supporter accelerates diffusion of heat from

said semiconductor element.

4, The semiconductor device as defined in any one of
claims 1 to 3,

further comprising a plate with plane maintenance
strength higher than the plane maintenance strength of said

insulating film, adhered to a position in said insulating film

TR O



I's provided, the holes 32 can be prevented frombeing filled with the epoxy
resin 22. Then, there are executed the processes of bonding the el ectrodes
18 of the sem conductor chip 16 to the ends 20b of the wires 20, adhering
the plate 24 to the insulating film 12 ilmcarrier tape 30), providing

t he epoxy resin 22 in the connection portion between the sem conductor chip
16 and the insulating film12 (filmcarrier tape 30), punching out the

i nsul at i ngavoliding trdm skmitohductori elemept;30, and adhering the

radi ating plate 28 to _the sem conductor chip 16. The  _ 13 sequence of
these processes WhAgrganrepnhevds Fhesaddi tnadletdngdéiinecand gaidri bed
above can be obtained fromthe foregoing processes, Although the present
enbodi nent SNPPRIEEXK arBIPyPed; fonkPcharaersERrRBoRBECEBRtEHF pOE6SRidnpunt ed
to the side opposite to the side on which the bunps 14 are formed, a front
TAB type mEFMHEORIHCEPEJSLRMEATENAPHe semi conductor chip 16 is nounted on

the side on whi cf,Lhe; Quips 14,858 (8" PEdheh"shoa SlelMerinea by

opposite sides of said insulating film and said supporter, outer
peripheral end sides of said semiconductor element, and end

sides of said plate on a side of said semiconductor element.

5. The semiconductor device as defined in claim 4,

further comprising external electrodes formed on a first
side of said insulating film opposite to a second side of said
insulating film on which said wires are formed, said external
electrodes being connected to said wires through said
insulating film at positions outside of said semiconductor
element;

wherein said semiconductor element is adhered to said
wires of said insulating film with an active surface of said
semiconductor element facing said wires;

wherein said plate is adhered to said second side of said
insulating film at a position outside of said semiconductor
element; and

wherein said supporter is adhered to said semiconductor
element on a side opposite to said active surface and also to
said plate on a side opposite to a side to which said insulating

film is adhered.

* [ L M S *



I nsul ating tape 12 descri bed above, the B-TAB type insulating filmin which
projections are forned integrally on the wiring side may be used.
Furthernore, a plate-shaped radiating plate 28 is used in the enbodi nent
descri bed above, but alternatively, a ragiator nenber which has a | ot of
fins and does not have a pl ate-shaped configuration may al so be used. A
support nenber with no heat radiation property may al so be used instead of
the radi ati ng pl st.e 28ThAl semibedndetyor alewideaswdeliiaedi in egryalone of
configuration of the radiating plate 28 and plate 24 may al so be used. For
exanpl e, acdedmsodddet &, device 100 shown in FIG 3 has an attachnment board
110 with integral configuration of the plate 24 and radiating plate 24
shown in FIG 1. whereint gon¥enrshodr gaidoingydatinghfilmaandssadd t he
insulating film212 and al so pronotes heat radiation of the sem conductor
chip 16. | SUppeOri@ra@rfeforpes §o1be largereihami shpscppiaiy Pf 8Rddr to
make the attachnent board_110 thin in an adhesion part with the

seni conductSEMIGoRGuEkorTRdeMERtds 112 can be formed by etching.

wherein said supporter has plane maintenance strength
higher than the plane maintenance strength of said insulating
film and is adhered to said insulating film and said
semiconductor element; and

wherein said space is formed in an area defined by
opposite sides of said insulating £ilm and said supporter, outer
peripheral end sides of said semiconductor element, and end

sides of said supporter on a side of said semiconductor element.

7. The semiconductor device as defined in any one of
claims 1 to 6,

wherein a rectangular device hole is formed in said
insulating film;

wherein said wires are formed on said insulating film
avoiding the vicinity of corners of said device hole; and

wherein said through-hole is formed in said insulating

film in the vicinity of corners of said device hole.

8. A semiconductor device comprising:
an insulating film on which wire are formed;
a semiconductor element connected to said wires and

mounted on said insulating film;

R



14 And, a sem conductor device 200 shown in FIG 4 is provided with an
attachnment board 210 having functions of the radiating plate 28 as well as
the plate 24. The attachnent board 210 is concaved so that a part 212
adhered to the insulating film 12 and ggart 214 adhered to the

sem conductor chip 16 can be manufactured integrally. Such attachnent board
210 can be fornmed by bendi ng process using a netal nold. There is shown a
circuit board 1080reasimhprbvidedoint adcansentiondperbioncheteean opaid
fabricated according to the present invention in FIG 5 It is comon
practice tsemieondurteyi elppent andesaidoiganlatiag fitMehand a gl ass epoxy
resin, for exanple. On a circuit board, wiring patterns nmade of copper or
the I'ike are forfe8UPBOrbek ddBered B eaidsSenicoRdnpiorrelenedt conduct or

devi ce are physically. connected with the wrin atterps tp praqvjde
el ectrical conduBfi¢iigsuiating 51&3'53?disfa‘t‘{1§“g’851r%ﬁﬁdﬂ%¥‘6}n£@&i t@aSt
descri bed above.is provided’mﬁta a structure to absorb the distortion
caused by PhBATEI O&xBafiBRSR7dPPference with the outside of the

em conduct or deyj L i abili . he ] ice on the
iircuit goard pa%bgg éﬁgﬁ%égkég #%%5¥P%%lé$ %gﬁﬁ%g?gggggg%wgﬁéleafter.
Moreover, iEnthihRgoa02RE6! 5QRS QhatBessEHi 6RRJYGLOr device are

9. A method of making a semiconductor device
comprising the steps of:

preparing a film carrier tape having wires, a device hole,
and a through-hole other than said device hole;

connecting a semiconductor element to said wires;

providing a resin in a connection portion between said
semiconductor element and said film carrier tape;

stamping out from said film carrier tape an insulating
film larger in size than said semiconductor element; and

adhering a supporter larger in size than said
semiconductor element to said semiconductor element, allowing
a space to be defined at a position corresponding to said
through—holé, at least a part of said space being defined by

said insulating film and said supporter.

10. The method of making a semiconductor device as
defined in claim 9,
wherein said resin is provided to avoid said through-

hole.

L



arranged suitably, reliability at the time of connection and thereafter can
al so be inmproved. In addition, the nounting area can be reduced down to
that required for bare-chip nounting. Therefore, if this circuit board is
used, an electric apparatus can be nmadesgonpact in size. Further, nore
pount i ng space can be secured in the sane area, so that nore functions can
be 15 incorporated. As an electronic instrunment having the circuit board
1000, a notebook type personal conputer 1200 is shown in FIG 6. By
applying the present invention described above, it is also possible to
fabricate surfacelhountTheynethod|ak madHing ¢ ReyHaenducsiopthdevies @& or
passive parts), having a plurality of bunps as in sem conductor devices, for
exanpl e, s bnedt 3y Fa et s as resistors, capacitors, coils,

oscillators, filters, tenperature sensors, tgﬁrm.stors vari stor.csi, yvari abl e
resistors. and f ther comprising a step of a ering a plate to said'film

carrier tape on a side on which said wires are formed and at
a position avoiding said semiconductor element,
said plate having plane maintenance strength higher than

the plane maintenance strength of said insulating film.

12. A circuit board on which a semiconductor device as

defined in any one of claims 1 to 8 is mounted.

13. An electronic instrument which has a circuit board

as defined in claim 12.

o



16 WHAT IS CLAIMED I S: 1. A sem conduct or device conprising: an
insulating filmon which wires are formed and in which a through-hole is
formed; a sem conductor el ement connected to said wires; a resin provided
in a connection portion between said seiqi,conduct or elenent and said
insulating film and a supporter adhered to said sem conductor el enent,
said insulating filmand said supporter defining at | east a part of a
space, and SKBSIRACE OBMEIHE) DISTIISURE sai d t hrough-hole for ventilation
from outside. 2. The sem conductor device as defined in claim1l, wherein
said resin is provided to avoid said through- hole. 3. The sem conduct or
devi ce as JdSBMEGONDRUGTQR REVICIE .2 MERHOR OF IHNUVRAGIVRING TiHFc SAMEat es

di ffusi on of CTRGUIT (ROARR ANR FIEGRRONYT? INETRIMENT, The seni conduct or
device as defined in any one of clains 1 to 3,

A semiconductor device comprising an insulating film on
which a plurality of bumps and wires connected to the bumps are.
formed, a semiconductor chip connected to the wires and mounted
to the insulating film, an epoxy resin provided in a connection
portion between the semiconductor chip and the insulating £ilm,
and a radiating plate adhered to the semiconductor chip, wherein
a space is formed between the insulating f£ilm and the radiating
plate, and holes through which ventilation can be performed are
formed in the insulating film at the positions corresponding

to the space.

FIG. 1



further conprising a plate with plane mai ntenance strength hi gher than the
pl ane mai ntenance strength of said insulating film adhered to a position
in said insulating film 17 avoi di ng sai d semi conductor el enent; wherein
contours of said insulating filmand said supporter are forned to be |arger
than the contour of said sem conductor elenent; and wherein said space is
formed in an area defined by opposite siggﬁ5of said insulating film and
sai d supporter, outer peripheral end siJ s of said sem conductor el enent,
and end sides of said plate on a side of said sem conductor elenent. 5.
The sem conductor device as defined in claim4, further conprising externa
el ectrodes forned on a first side of said insulating fil mopposite to a
second side of said insulating filmon which said wires are fornmed, said
external el ectrodes being connected to said wires through said insulating
filmat positions outside of said sem conductor elenent;

FIG. |
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wherein said sem conductor elenent is adhered to said wires of said
insulating filmwth an active surface of said sem conductor elenent facing
said wires; wherein said plate is adhered to said second side of said
insulating filmat a position outside of said sem conductor el enment; and
wherein said supporter is adhered to said sem conductor el enent on a side
opposite to said active surface and al s@tdgsaid plate on a side opposite
to a side to which said insulating filmi’s adhered. 18 6. The

sem conductor device as defined in any one of clainms 1 to 3, wherein
contours of said insulating filmand said supporter are fornmed to be | arger
than the contour of said sem conductor el enent; wherein said supporter has
pl ane mai nt enance strength hi gher than the plane naintenance strength of
said insulating filmand is adhered to said insulating filmand said

FIG. 2




sem conductor elenent; and wherein said space is forned in an area defined
by opposite sides of said insulating filmand said supporter, outer
peri pheral end sides of said sem conductor elenent, and end sides of said

supporter on a side of said sem conductor elenent. 7. The sem conduct or
device as defined in any one of clains 1 to 6, wherein a rectangul ar device
hole is formed in said insulating film Bein said wires are fornmed on

said insulating filmavoiding the vicinit'y of corners of said device hole;
and wherein said through-hole is formed in said insulating filmin the

vicinity of corners of said device hole. 8. A sem conduct or device
conprising: an insulating filmon which wire are formed; a sem conductor
el enent connected to said wires and nounted on said insulating film 19

aresin provided in a conn??tl%g portion between said




sem conductor elenent and said insulating film and a supporter adhered to
sai d sem conductor elenent; said insulating filmand said supporter formng
at least a part of a space; and said insulating filmhaving a portion
allowing ventilation into said space from outside. 9. A nmet hod of making
a sem conductor device conprising the steps of: preparing a filmcarrier
tape having wires, a device hole, and a4 Gugh-hole other than said device
hol e; connecting.a sem conductor elenment to said wires; providing a resin
in a connection. portion between said sem conductor elenent and said film
carrier tape; stanping out fromsaid filmcarrier tape an insulating film

| arger in size than said sem conductor elenent; and adhering a supporter

| arger in size than said sem conductor elenent to said sem conductor

el enent, allow ng a space to be defined at a position corresponding to said
t hrough-hol e, at |east a part of said space being defined by said
insulating filmand said supporter. 10. The nmet hod of naking a

sem conduct or device as defined in claim?9,

FIG. 4

200
214 5

212 ) 20 212
{ AN -
NN SN 4

14 14 ]/18 16
12 20" 20b 20b 20 26
i2a 12b _ 32 12q

R ————————
DL BE N
2 X\




wherein said resin is provided to avoid said through- hole. 20 11. The
nmet hod of making a sem conductor device as defined in claim9 or 10,
further conprising a step of adhering a plate to said filmecarrier tape on
a side on which said wires are forned and at a position avoiding said

sem conductor elenent, said plate having plane nmaintenance strength higher

than the plane mai ntenance strength of &ajfi&G nsulating film 12. A
circuit board on which a sem conductor device as defined in any one of
claims 1 to 8 is nounted. 13. An el ectronic instrunment which has a

circuit board as defined in claim 12.

FIG.5
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