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meeting multi-termnal requirenments, a ball grid array (BGA) type of
package has been devel oped recently. On a substrate of the BGA type

package, external term nal ghexRRodid 8F' REECENvENTRIOMI €2 array to permt
surface nounting. A flexible package substrate is used in one kind
of BGA Field of the Invention
The present invention relates to a semiconductor device,
a method of fabricating the same, a £ilm carrier tape, a circuit
board, and an electronic apparatus.
Description of Related Art
In the pursuit of microminiaturization of semiconductor
devices, a bare chip mounting arrangement is regarded as an
ideal form of assembling. However, since quality assurance of
a bare chip and the handling thereof are practically difficule,
it is assembled in a package in semiconductor device fabrication.
As one of package forms meeting multi-terminal requirements,
a ball grid array (BGA) type of package has been developed
recently. On a substrate of the BGA type package, external
terminal bumps are arranged in an area array to permit surface
mounting.
A flexible package substrate is used in one kind of BGA
type package. In fabricationof such a kind of BGA type package,
a tape automated bonding (TAB) technique is practiced since it
satisfies a need for mounting a semiconductor chip having
narrow-pitch pads and allows a continuous flow of production.
In Japanese Patent Ap§1 ication Laid-Open No. 8-31869, for
example, there is disclosed a method of fabricating a BGA type

package using a film carrier tape. On the film carrier tape,
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‘package. In fabrication of such a kind of BGA type package, a tape
aut omat ed bondi ng (TAB) technique is practiced since it satisfies a need
for nmounting a sem conductor chip having narrowpitch pads and allows a
continuous flow of production. I n Japanese Patent Application

Lai d- Open No. 8-31869, for exanple, theRe is disclosed a nethod of
fabricating a BGA type package using a filmcarrier tape. On the film

carrier tapéndividyal leads are formed for each package, DdeV| dital aleagse are
formed for each package, i.e., not all the |eads are forned to have

conducti vi t yledds | ré Es@Red &o NMeRRSs sahduteipioyi datelisc ttheylefoirey on
I ndi vidual |eads for each package, resulting in a burdensone step in

fabricati on.nedassaiy b |prdeideadectrepiating to hedividualuckeads yfaomn t he
filmcarrier tape, the end face of each lead is exposed after the film

carrier tapeeach mawkseye ouxesuiiiingginta rrdansope: stepake £alr sgleion .
measures for preventing | eakage on insul ation, degradation of npisture
resi stance revempbif g}l tdie leads are formed to haveURRRRNCBEVIHE PRVENT| ON

Th r nt invention Vi h Y nti on .
© Present L ey tape, the end Facs o 8 1ead is exposed after

the film carrier tape is punched out, making it necessary to
take any special measures for preventing leakage on insulation,

degradation of moisture resistance reliability, etc.

SUMMARY OF THE INVENTION

The present invention obviates the abovementioned
disadvantages, and an object thereof is to provide a
semiconductor device which can prevent degradation of
reliability even if the end face of a lead is exposed on the
outline edge of a film, a method of its fabrication, a film
carrier tape, a circuit board and electronic apparatus.

(1) According to a first aspect of the present invention,
there is provided a semiconductor device comprisings:

an insulating film having a device hole;

a plurality of external electrodes formed on the
insulating film;

a plurality of first leads having end faces exposed on
an outline edge of the insulating £ilm, each of the first leads
being electroplated and connected with one of the external
electrodes, and the insulating film being outlined to have a

cut in a region including each of the exposed end faces of the



di sadvant ages, and an object thereof is to provide a sem conductor device
whi ch can prevent degradation of reliability even if the end face of a

| ead is exposed on the outline edge of a film a nmethod of its
fabri.cation, a film carrier tape, a circuit board and el ectronic

appar at us. (1) According to a firs§ aspect of the present invention
there is provided a sem conductor device conpri sing; an insul ating

filmhaving a;deyvi g8,89!l €; a plurality of external electrodes forned
on the insu?ét?ng ???n{ a plurality of first |eads having end faces

exposed on an outiigrupdierPiof RRdonaulidaiaeOnbviny eaghpoftidesfirst |eads
bei ng el ectropl ated and connected with one of the external electrodes, and

the insul ati pgotrtdikgiiidcothéidedd ceOhd By £ eachColf the fedEii QeadsChelthdd
each of the exposed end faces of the

3 first | eaebectroplated pdnd atdrinecifeds edahdoheads hhgi egtermiaporti ons
protruding into the device hole, each of the second | eads bei ng

el ectropl at egllegredesecandl with one of the external

a semiconductor element connected with the end portions
of the second leads in the device hole.

In the semiconductor device of the first aspect of the
present invention, surface mounting can be made using the plural
external electrodes formed on the insulating film. The leads
are electrecplated. Although the end faces of the first leads
are exposed on an outline edge of the insulating film, the
insulating film is outlined to have a cut in a region including
each of the exposed end faces of the first leads. Therefore,
even if the outside edges of the insulating film are held with
fingers, the end faces of the first leads do not come into contact
with fingers, thus preventing degradation of moisture
resistance reliability due to accidental intrusion of moisture
into the inside part.

(2) The first leads may be formed so that the exposed end
faces are gathered at a plurality of points.

Since the first leads are disposed to circumvent the
external electrodes, the first leads are formed closely on
predetermined regions in most cases. Where the exposed end
faces of the first leads are gathered at certain points, the
insulating film can be cut at respective regions corresponding

to the gathering of the end faces of the first leads. Thus,

.........



el ectrodes; and a sem conductor el enent connected with the end
portions of the second |leads in the device hole. In the

sem conductor device of the first aspect of the present invention, surface
nounting can be made using the plural external electrodes forned on the
insulating film The leads are electroflated. Al though the end faces of
the first leads are exposed on an outline edge of the insulating film the

i nsul ati ng tid RunbeRUDr Roest Ballaye PedlitedN @ region including each of
t he exposed end faces of the first |leads. Therefore, even if the outside

edges of the ingyphtBerdih§ ¥y & sarbidvddpgect bfaeSpréden€ihvientasngf the
first leads do not conme into contact wth fingers, thus preventing

degr adat i oRhefrediss ipHo® ideds kS baft€oh@bd ey | ddvicdiednprdedndent al i ntrusion
of noisture into the inside part. (2) The first |eads nay be forned
so that the expoaseadiasdlatingsfale lgatirey ed deivieephodal;ity of points.

Since the first |eads are disposed to circunvent the external el ectrodes,
the first |eads arplugaldtiycbfsekyerral mlatdirodesnédrmedi onsthe nost cases.
Wiere the exposed end faces of the first leads are gathered at certain

poi nts, thdnsudaming £41M:l m can be cut at respective regions corresponding

to the gathering of _the_end faces of .the fjrst |eads._ Thus,
a plurality of first leads having end faces exposed on

an outline edge of the insulating film, each of the first leads
being electroplated and connected with one of the external
electrodes, and the first leads being formed so that at least
the exposed end faces are arranged in a mutually dispersed
fashion;

a plurality of second leads having end portions
protruding into the device hole, each of the second leads being
electroplated and connected with one of the external
electrodes; and

a semiconductor element connected with the end portions
of the second leads in the device hole.

In the semiconductor device of the second aspect of the
present invention, surfacemounting can be made using the plural
external electrodes formed on the insulating film. The leads
are electroplated. Although the end faces of the first leads
are exposed on the cutline edge of the insulating film, the
exposed end faces are arranged in a mutually dispersed fashion.
Therefore, since adjacent end faces are spaced widely, an
electric field between them can be reduced. Reduction of the

electric field makes leakage unapt to occur even if moisture



4 the nunber of cuts can be reduced. (3) According to a second
aspect of the present invention, there is provided a sem conductor device
conpri si ng: an insulating filmhaving a device hol e; a
pkurality of external electrodes forned on the insulating film a
plurality of first |eads having end faceS exposed on an outline edge of
the insulating film each of the first |eads being electroplated and

connect ed widdhe¥® o e italinel edgkestrelesinuthiiing fiinst, lerdebyei ng
fornmed so that at |east the exposed end faces are arranged in a nutually
di spersed fiagvowing reliabdlhyr alfi tlieoéembecamihdtanrsidwideng end portions
protruding into the device hole, each of the second | eads bei ng

el ectropl at ed and (é¢9nThet £drstt heade nafy blecarxépged|with eppumdemataly

a sem conductor el ement connected with the end portions of the second

| eads in theqhal c@aeding. In the sem conductor device of the second
aspect of the )

In this way, the exposed end faces of the first leads can
be arranged in mutually dispersed relationship.

('5) According to a third aspect of the present invention,
there is provided a method of making a semiconductor device,
comprising steps of:

providing a2 film carrier tape having,

a plurality of device holes,

a plurality of external electrodes,

a plurality of leads having the end portions protruding
into the device hole, each of the leads running through one of
the external electrodes,

a plating lead connected with all the leads, the leads
being electroplated via the plating lead, and

a semiconductor element located in each of the device
holes and connected with ones of the end portions of the leads;

‘ and

stamping out from the film carrier tape a shape having
a cut in a region in which the leads are formed.

In this aspect of the present invention, each
semiconductor element is mounted on the filmcarrier tape having
the external electrodes and leads, and then the film carrier

tape is punched out for semiconductor device fabrication. At

this process of semiconductor device fabrication, the film

" nntnaE '.*!;g;e:‘w:-"'



present invention, surface nounting can be nade using the plural external
el ectrodes forned on the insulating film The |l eads are electroplated.

Al t hough the end faces of the first | eads are exposed on the outline edge
of the insulating film the exposed end faces are arranged in a nutually
di spersed fashion. Therefore, since adjacent end faces are spaced w dely,
an electric field between them can be reduced. Reduction of the electric

field mkeéakﬁﬁgeg@ajts@ap& PhHEd ouRVEB thatliSliy Bonfigured to have
5 adheres to the outline edge of the insulating fil hereby 1 nproving

reliability eatt iR SeIeQPEVERE HYiciR. A semicdréau&*@: fddwicd aads My be
arranged with approxi mately equal ‘spacing. In this way, the exposed

end faces eébibeatéddHad @adatcin a beqgbeh dngaddingneicldy thieSerpseed
rel ati onshi p. (5) According to a third aspect of the present

I nvent i on, end hgaees vipthe dledds. ndheréforepadvery if the semilcohducteyi ce,
conprising steps of: providing a filmcarrier tape having,
device is held with fingers, the end faces of the leads do not
come into contact with fingers, thus preventing degradation of
moisture resistance reliability due to accidental intrusion of
moisture into the inside part.

(6} The leads may be formed to gather at a plurality of
points.

Since the leads are disposed to circumvent the external
electrodes, the leads are formed closely on predetermined
regions in most cases. The number of cuts can be reduced in
such a manner that the insulating film is cut at regiocns
corresponding to the gathering of the leads.

(7) According to a fourth aspect of the present invention,
there is provided a film carxier tape comprising:

portions defining a plurality of device holes;

a plurality of external electrodes;

a plurality of leads having end portions protruding into
the device holes, each of these leads running through one of
the external electrodes; and

a plating lead connected with all the leads;

wherein the leads are electroplated via the plating lead,
and are formed to be arranged in a mutually dispersed fashion
in a region between the external electrodes and the plating

lead.



a plurality of device holes, a plurality of external electrodes,

a plurality of |leads having the end portions protruding into the device
hol e, each of the |eads running through one of the external el ectrodes,

a plating lead connected with all the |eads, the | eads being el ectropl ated
via the plating | ead, and a sem conductor elenent |ocated in each of
the device holes and connected with ones of the end portions of the |eads;
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a |l ead-forned region. A sem conductor device thus

plating lead. Therefore, when the film carrier tape is punched
out, exposed end faces of the leads are arranged in mutually
disperéed relationship. Since the end faces of adjacent leads
are spaced widely, an electric field between them can be reduced.
Reduction of the electric field makes leakage unapt to occur
even if moisture adheres to the outline edge of the insulating
film, thereby making it possible to attain a semiconductor

device having higher reliability.

(8) The leads may be arranged with approximately equal
spacing.

In this way, the exposed end faces of the leads can be
arranged in mutually dispersed relationship.

(9) According to a fifth aspect of the present invention,
there is provided a circuit board on which is mounted the
aforementioned semiconductor device.

(10) According to a sixth aspect of the present invention,
there is provided an electronic apparatus including the
aforementioned circuit board.

The above and other objects, features and advantages of
the present invention will become moxe apparent from the

following description of embodiments with reference to the

accompanying drawings.



fabricated has a cut in a region including each of the exposed end faces
of the | eads. Therefore, even if the sem conductor device is held with
fingers, the end faces of the | eads do not conme into contact with fingers,
t hus preventing degradati on of nnistureifesistance reliability due to
accidental intrusion of noisture into the inside part. (6) The

| eads nay be fornmed to gather at a plurality of points. Si nce the

| eads are di sposed to ci IBROBFeDESCREPEION' OF| THE | PRAWINGSS, the | eads are
formed closely on predeterm ned regions in nost cases. The nunber of cuts
can be reduced i nFISuch dsmandéagramt shdreinqg sallseminpnduchkors deyticat regi ons

corresponding to the gathering of the | eads. (7) According to a
fourth aspediabsfiqatdmme peocessyaactoning theetde §ipst\enketiingny @b er

t ape conpri sing: . portions defining a plurality of device holes;

a plural ity eS8 dnyentigdr odes; a plurality of |eads having end

portions protruding into, the device holes, each of .these | eads running
t hrough one of tlﬁgeextzel"ﬁala égéﬁf?’ﬂ OWiRg 2 m"s"&gpﬁgf“i"ﬁﬁn%B&&or

connected wigh .all .the |eads; .Wherei.n the |.eads are el ectropl ated
via the plat erngleefé:,corgﬁ&gaFg FB?n%ﬁr?g %@boér%er{] ed in a nutually

di spersed fashiongyg, 3 354 diagram showing a film carrier tape according
to the second embodiment.

FIG. 4 is a diagram showing a circuit board in accordance
with present invention;

FIG. 5 is a diagram showing an electronic apparatus
containing the circuit board on which the semiconductor device
fabricated according to the method of the present invention is

, mounted.
FIG. 6 is a schematic diagram showing a2 film carrier tape

examined for the present invention.

DETATLED DESCRIPTION OF THE EMBODIMENTS

The conventional art examined for the present invention
will now be described before proceeding to detailed description
of the embodiments of the present invention. Referring to FIG.
6, there is shown a schematic diagram indicating a £ilm carrier
tape examined by the inventors. As shown in this figure, a
device hole 102 and sprocket holes 104 are formed on a £ilm 100
made of resin in a tape shape. On the film 100, copper foil
is etched to form a land 106, leads 108 and 110, and a plating

lead 112. The land 106 is a region where a bump (not shown)



in a region between the external electrodes and the plating | ead.

7 Since all the |leads are connected with the plating |lead, they are
el ectroplated via the plating lead. On the film carrier tape, the | eads
are arranged in a nmutually dispersed fashion in a region between the
external electrodes and the plating |ead. Therefore, when the filmcarrier
tape i s punched out, exposed end faces of the |eads are arranged in

mutual 1y  dijgpeyeRd ded .at fRASHERG :lﬁié‘%é i geetioh adbaegpt |eads

are spaced wdely, an electric field between them can be reduced.

Reduct i on ofpridtgudieef intof t Bé HawEilRs hb@ekbgP dHtRhet OLREE Udnd @6t ijohn
noi sture adheres to the outline edge of the insulating film thereby
maki ng it padsiddof ¢onmédtadiwithamechartit06r Ifevhednbddergf hhglievice

reliability. (8) The leads may be arranged with approxi mately equa
spaci ng. hole 1192, hithenwepd phetéspostdtiedldat dPfofist hondeddsocan be
arranged in nutually dispersed rel ationshi p. (9) According to a

fifth aspectelgctnedey(asenshpynenef on semiconductor chip 114. The lead

110 provides connection between the land 106 and the plating
lead 112.

Since each land 106, leads 108 and 110 have conductivity
via the plating lead 112, it is possible to perform
electroplating on them. In other words, for carrying out
electroplating, it is required to form them in conducting
relationship.

After the semiconductor chip 114 is mounted, the film 100
is punched out into a shape indicated by a dot-dot-dash line
120.

On a semiconductor device thus fabricated, the end face
of the lead 110 is exposed on the outline edge of the punched-out
film 100. Hence, if the exposed end face of the lead 110 is
held with fingers, it may result in sweat or moisture on fingers
intruding inside through corresion of the lead 110, thus causing
degradation of moisture resistance reliability.

Still more, as shown in FIG. 6, in a region 130 where a
plurality of 110 aregathered, an electric field becomes intense
since the leads 110 are disposed closely. Hence, if moisture
adheres to the exposed end face of lead 110, leakage is prone
to occur.

The present invention is intended to solve these



there is provided a circuit board on which is nmounted the aforenentioned

sem conduct or devi ce. (10) According to a sixth aspect of the
present invention, there is provided an electronic apparatus including the
af orenmenti oned circuit board. The above and ot her objects, features

and advant ages of the present inventi d® wi || becone nore apparent fromthe
follow ng description of enbodinents with reference to the acconpanying
drawi ngs. disadvantages in the art mentioned abow. The followingBRI EF
DESCRI PTI ON OF THE DRAW NGS FIG 1 is a diagramshowi ng a

sem conductd@scydpiescthe preseat nvantdeasin desaidihyway afhexamplbe wdirbodi ment
of the present invention. FIG 2_is a diagramshowi ng a finished
seni conduc &L ergagec &0 &her aragmpany hed f4Fayingsoodi nent . FIG 3is a
di agram showing a filmcarrier tape according to the second enbodi nent.
FIG 4 is a diagramshowng a circuit board in accordance wth present

i nvention; _, .
First Embodiment

FIG. 1 is an explanatory diagram concerning a
semiconductor device fabrication process in the first
embodiment of the present invention, and FIG. 2 shows a finished
semiconductor device according to the first embodiment.

Referring to FIG. 2, there is shown a cross-sectional view
of a semiconductor device 10 assembled in a BGA package. As
shown in this fiqure, the semiconductor device 10 comprises an
insulating film 12, a plurality of bumps 14 formed on the
insulating film 12, and a semiconductor chip. With the plural
bumps 14, surface mounting can be implemented.

Referring to FIG. 1, there is shown a long film carrier
tape 30, which is punched out to provide the insulating film
12. The size of the insulating film 12 is larger than that of
the semiconductor chip 16. The film carrier tape 30 is made
of such a material as polyimide resin. On the insulating film
12, adevicehole 24 is formed, and there are arranged a plurality

of leads 20 and 22 and a plurality of lands 21 ocutside the device

hole 24.

More specifically, the film carrier tape 30 has a
plurality of device holes 24 pre-formed, and a plurality of
leads 20 and 22 and a plurality of lands 21 are arranged outside

each device hole 24. These leads 20 and 22 and lands 21 are



FIG 5 is a diagramshow ng an el ectronic apparatus containing the circuit
board on which the sem conductor device fabricated according to the nethod
of the present invention is nounted. FIG 6 is a schematic diagram
showing a filmcarrier tape examned for the present invention.

DETAI LED DESCRI PTI ON OF THE EMBODI MENTS 1 The conventional art

exam ned for the present invention wll now be described before proceeding

to detaile p%sg | obhnkh i : f2 §Be P L5R »l |
Referring ?% 6;?}64 t 'erferhi%sﬁé own 6{{383? gﬂgltzl éggﬁ%r am i ﬁg%lg'ﬁ%% film
carrier 1ape: eodl fedn Rakt e Bt 86s- As shown in this figure, a device

hol e 102 and sprocket holes 104 are forned on a film 100 nrade of resin in

a tape shape. On dyenddH BnléPenGRPNCE iRithe ifselSbEEy (G 1kQr 82 Iish 106,
| eads 108 and 110, and a plating lead 112. The land 106 is a regi on where

a bunp (not]s&heMiprmed so that it protrudes from the side oppo$itiestprigha ded.

The | ead 108 has one end portion thereof
leads 20 and 22 and the lands 21. Thus, on the side where each
bump 14 is formed, the leads 20 and 22 and the lands 21 are not
exposéd. Each bump 14 is made of such a material as solder,
for example, and the tip end thereof has a ball-like shape.
There may be provided such an arrangement that each bump 14 is
integrally formed of soclder to the inside of the opening l2a
or that any conductive material other than soldexr is provided
in the inside of the opening 12a and the tip end of each bump
14 made of solder is formed on it. As a material of the bump
14, copper or the like may be used in lieu of solder.

One end portion 20a of the lead 20 protrudes into the
device hole 24, and the end portion 20a is connected with an
electrode 18 of the semiconductor chip 16. More particularly,
on the side of the insulating £ilm 12 where the lead 20 is formed,
the semiconductor chip 16 is disposed so that the electrode 18
thereof is positioned in the inside of the device hole 24, and
the end portion 20a of the lead 20 is bonded to the electrode
18.

The lead 20 provides connection between the electrode 18
of the semiconductor chip 16 and the land 21. The land 21 is
connected to a plating lead 32 (see FIG. 1) through the lead
22. All the leads 22 are connected with the plating lead 32,

and these leads 22 are disposed to circumvent the lands 21. As



protruding into the device hole 102 and the other end portion thereof
connected with the land 106. In the inside of the device hole 102, the end
portion of the lead 108 is bonded to an electrode (not shown) of a

sem conductor chip 114. The lead 110 provi des connection between the |and
106 and the plating |ead 112. Sil#ce each land 106, |eads 108 and
110 have conductivity via the plating lead 112, it is possible to perform

| ectropl at i ~ d ' t | ng,
el ect 1 opl at igjgh fot:?frg.t [‘%2 nﬁéﬁ%}rﬁj épliz‘%ral%g[cl}@oggﬁ{l?%_zz Sk&‘i}éti@zaéd ng

it is require cti‘fng rel ter the

sem conduct gt @i ikt gartaoncednetbedfl ith 166k pratiifheRGOB2.i NtRea
shape indicated by a dot-dot-dash Iine 120. On a sem conduct or

devi ce thus fiafyimgpledd 3vhacadel anrelobtibslivadntlleads @manad2 darde
outline edge of the punched-out film 100. Hence, if the exposed end face

of the | ead th Ianddhedid with f ingers, it may result in sweat or noisture
on fingers intruding inside through corrosion of the |lead 110, thus
causi ng degradat iCoye of fimgitsinascof dhiespresant einbadineny consists B ithle nore,

as shown in FIG 6, in a region 130 where a plurality of 110 are gathered,
an el ectri c qutdigieodntbei kpepbating fddm he whidls is1puaskedi apo iy thieosel y.

Hence, if noisture . .. . .
film carrier tape 30. More specifically, the insulating film

12 is outlined to have a cut 34. The cut 34 is an indented part
on the rectanqgular periphery of the insulating film 12, and the
cut 34 is disposed in a region where the leads 22 are formed.
In the present embodiment, the plural leads 22 are gathered at
the joint part 40, where the cut 34 is formed.

Since the cut 34 is formed as mentioned above, an end face
22a of the lead 22 is positioned inside the periphery of the
semiconductor device 10. Therefore, when the semiconductor
device 10 is held with fingers, the end face 22a of the lead
22 does not come into contact with fingers. Since sweat or
moisture on fingers is not liable to adhere to the end face 22a,
it is possible to prevent accidental intrusion of moisture into
the inside, thereby improving reliability of the semiconductor
device 10,

In a potting process with epoxy resin 26, interstices
between the semiconductor chip 16 and the insulating film 12
are sealed. The epoxy resin 26 is also applied to the device
hole 24 and the periphery of the semiconductor chip 16.

Still more, in the present embodiment, a plate 28 is

provided on the insulating film 12 on the side opposite to the



adheres to the exposed end face of |lead 110, |eakage is prone to occur.
The present invention is intended to solve these

10 disadvantages in the art nentioned above. The follow ng describes the
present invention in detail byway of ex le with reference to the
acconpanyi ng dr aw ngs. First Enbodi FIG 1 is an explanatory
di agram concerning a sem conductor device fabrication process in the first

enbodi nent gimphe pr@ﬁ@'ﬁldﬂ@’?@"l‘s%d@@ﬂcﬁ?& n% st ed sfd tdesNedopp
sem conduct or device according to the firs odi nent . Re err| ng to

FIG 2, thea®log shae dikkegsandelt inasabtybefyth dapalsinogondintainileyi ce 10
assenbl ed in a BGA package. As shown in this figure, the sem conductor

devi ce 10 canplams®s confiiguyaltdbnng The mlaZe 28 plsuattathedftdhtimesiéadds or ned
on the insulating film12, and a sem conductor chip. Wth the plural
bunps 14, s2Pfamd 2band tiye dandse 2ilnky ereansedf insulatimef edhesdveol¥ G 1,
there is shown a long filmcarrier
Circumventing the semiconductor chip 16, the plate 28 is
attached to the entire surface of one side of the insulating
film. In this fashion, the leads 20 and 22 and the lands 21
are covered with the insulating adhesive 29 and the plate 28
for protection. The insulating adhesive 29, in particular,
sexrves as a protective layer similar to solder resist.

The insulating adhesive 29 may be prepared in a form of
thermosetting oxr thermoplastic film and pre-attached to the
plate 28. Thus, the plate 28 can be thermocompression-bonded
to the side of the insulating £film 12 on which the leads 20 and
22 and the lands 21 are formed.

Provision of the plate 28 also prevents the insulating
film 12 frombeing 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 28 may be attached via the insulating adhesive
29 after resist is provided on the leads 20 and 22 and the lands
21. In this manner, it becomes possible to prevent inclusion
of impurities when the plate 28 is attached.

On the side opposite to the mounting side of the
semiconductor chip 16, a heat radiating plate 27 is bonded via
thermally conductive adhesive such as silver paste. Thus, heat

dissipation from the semiconductor chip 16 can be made

e _..},{:,_.,E:.._. .
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tape 30, which is punched out to provide the insulating film 12. The size
of the insulating film12 is larger than that of the sem conductor chip
16. The filmcarrier tape 30 is made of such a material as polyimde
resin. On the insulating film 12, a dixice hole 24 is fornmed, and there
are arranged a plurality of |eads, 20 d 22 and a plurality of lands 21
outside the device hole 24. More specifically, the filmecarrier

tape 30 hagrficPenEByit tatlgedeUinCeibe! a4 Hy eehatbRancasg enpbur@) ity of
| eads 20 and 22 and a plurality of lands 21 are arranged outside each

devi ce hol ghd4hedbcpd] £Biksg 300 2t 272 camd beabdad@d woethe plate 28.

el ectroplated. The insulating film1l2 is attained by punching out the film
carrier tape 30.adhesive Tiw quuivisdedopetweegn ItZee iplatiec 2Bnsndathadgieat m each
bunp 14 is fornmed so that it protrudes fromthe side opposite to the

| eads 20 anadd2atind plate &Tds thoughimet shewnhénsTHe whePBdehbf PR 14 is
formed, the leads 20 and 22 and the_| ands_ 21 are not , exposed. .Each bunp 14
i s made of 28 RMA AheheatFadiatyigyplaterdt agehppded Hog L V52entf t her eof

has a ball-1ike_ shape. .
adhesive.p The heat radiating plate 27 and the semiconductor

chip 16 may be bonded via the same adhesive.

As shown in FIG. 2, in the present embodiment, solder
resist 36 is applied to the side of the insulating film 12 on
which the bumps 14 aie provided. The solder resist 36 may be
omitted, however. In case that the leads 20 and 22 are formed
on the bump 14 side, it is required to apply the solder resist
36 to cover these leads 20 and 22.

The following describes a method of semiconductor device
fabrication in connection with the embodiment mentioned above.

First, the filmcarrier tape 30 shown in FIG. 1 is prepared.
Its preparation process is briefed below: On a long film, the
device holes 24 and the openings 12a (shown in FIG. 2) are formed,
and copper foil is attached to it. By means of etching, the
leads 20 and 22, the lands 21, and the plating lead 32 are formed.
Then, using the plating lead 32, the leads 20 and 22 and the
lands 21 are electroplated. Since other steps of the process
are already known, description of them is not given herein.

Then, the following processes are carried out: The end
portion 20a of the lead 20 is bonded to the electrode 18 of the
semiconductor chip 16, the plate 28 is attached to the

insulating £ilm 12 (film carrier tape 30), the epoxy resin 26



There may be provided such an arrangenent that each bunp 14 is integrally
formed of solder to the inside-of the opening 12a or that any conductive
material other than solder is provided in the inside of the opening 12a
and the tip end of each bunp 14 nade oi solder is formed on it. As a
material of the bunp 14, copper or the Pi ke may be used in lieu of solder.
One end portion 20a of the lead 20 protrudes into the device hole 24, and

the end portikop 2Ppakd £PMREA4 iWeshhabuesh ogid Gdamikdnahucithe saipcopduct or
chip 16. More particularly, on the side of the insulating film 12 where

the | ead 20ahg tRenEfsulabengenin®dlctiileckiapri6ri sagesposediie fhat the
el ectrode 18 thereof is positioned in the inside of the device hole 24,

and the endapebiérovapdBmfist panthed Af iintboadsitap® dthehel usndadtings.
The | ead 20 provides connection between the electrode 18 of the

sem conduct éilmhilp, 16ndnthe heedtarmhiiat ifige plate 27 is beodedctedthe a
plating lead 32 (see FIG 1) through the lead 22. Al the |eads 22 are

connect ed weemichadprter mhipdd-35he gaguepesof EheseRreres RS Poyelct o

circunvent the | ands 21. As
altered.

When the film carrier tape 30 is punched out, the cut 34
is formed so that the end face 22a (shown in FIG. 2) of the lead
22 between the plating lead 32 and the land 21 is located at
an indented part of the cut 34. In the present embodiment, since
the plural leads 22 are gathered at the predetermined regions
40 as shown in FIG. 1, the cut 34 is formed in the regions 40.

Through these processes, the semiconductor device 10
mentioned above can be attained. According to the present
embodiment, the end face 22a of the lead 22 is located at an
indented part of the cut 34. Therefore, when the semiconductor
device 10 is held with fingers, the end face 22a of the lead
22 does not come intp contact with fingers, thus preventing
degradation of moisture resistance reliability due to
accidental intrusion of moisture into the inside of the

semiconductor device 10.

Second Embodimeﬁt

FIG. 3 shows a film carrier tape according to a second
embodiment of the present invention. On a film carrier tape
50 shown in this figure, device holes 64, leads 60 and 62, lands

61, and plating lead 66 are formed similarly to those on the



12 shown in FIG 1, therefore, a plurality of |leads 22 are gathered at a
joint part 40 connected with the plating lead 32. The plating lead 32 is
used to electroplate the | eads 20 and 22 and the |ands 21. One of
features of the present enbodi nent consists in the outline of the
insulating film212 which is punched out dP the filmecarrier tape 30. More
specifically, the insulating film 12 is outlined to have a cut 34. The cut

39 15 an | nEBELAALr PAOL ERGLANGLERE. ST BDEGhedkeliELgeHba (D T11m

12, and the cut S osed In a region where t eads 22 are forned.

In the presegirei@pdidpnto shewplin ficl a3dend % iamecant e athpy 50t dtoy®i nt
part 40, where the cut” 34 is forned. Since the cut 34 is forned as

nentioned abpyeri@h erdifpers A2arifangementadf22eids PO3i féLNEsShnesttkn t he
peri phery of the sem conductor device 10. Therefore, when the

senmi conduct opetwesn cehd QLasdded 1 amd heniel platdngt beaéndlé f ace 22a of the | ead
22 does not conme into contact with fingers. Since sweat or noisture on
fingers is not |iathee tspeaiificalily,t ke ehdwhair PPG, 3 taimlyxalsiiy @fio
prevent accidental intrusion of noisture into the inside, thereby
i mprovi ng r el¢ads 162t groprrragednincamitaadly daparsefofashion wikh eyt ti ng
process thr%sgggggre%&gnEGhsiEgeégéiégﬁzentional art, the film carriex

tape 50 is punched out into a rectangular shape of an insulating

fiim 52. Thus, adjacent leads 62 are equally spaced along a

punched-ocut line on the film carrier tape 50.

In the present embodiment, since the film carrier tape
50 is punched ocut along a line where the plural leads 62 are
equally spaced, end faces 62a of the leads 62 exposed on the
outline edge of the insulating film 52 are equally spaced in
mutually dispersed relationship. Thus, adjacent end faces 62a
are spaced widely, thereby reducing an electric field due to
a potential difference therebetween. Reduction of the
electric field makes leakage unapt to occur even if impurities
or foreign substances adhere to the outline edge of the
insulating film 52, leading to improvement in the moisture
resistance reliability.

Using the film carrier tape 50, a semiconductor device
simjilar to the semiconductor device 10 shown in FIG. 2 (except
the cutline of the insulating film 12) can be fabricated through
processes similar to those in the first embodiment (except the

punched-out shape of the insulating film 12).

According to the present embodiment, since the film



bet ween the sem conductor chip 16 and the insulating film1l2 are sealed.
The epoxy resin 26 is also applied to the device hole 24 and the periphery
of the sem conductor chip 16. Still nmore, in the present enbodi nent,
a plate 28 is provided on the insulatinq film12 on the side opposite to

t he 713 bunp 14. The plate 28 is
made of copper, stainless steel, copper alloy or the like, and it has

mde of tainl ess st 1oy or the ik .
2t 1ached (o (R i T2E8 0 A Durn UGt (R wOHS Mnalas, O i g

adhesi ve 29. thrfa' rc%;ﬂv%ﬂmlt hg-tSeq eoRGELL 6nsinbddl i idldhdd® toy
e entire

attached to t surface of one side of the insul ating film In this

fashion, the d&adse %m@;a%&o%nﬁpbﬁﬁataﬁdﬁaﬁlbe affod OMARIE byl erfigig

i nsul ati ng adhesive 29 and the plate 28 for protection. The insulating

adhesi ve 29, d'ﬁ;ﬁ@’ém'éhlﬂ JF theeneasdsagaa protective layer simlar to sol der
resist. The i nsul ati ng adhesive 29 may be prepared in a form of

thernosetting or ther isptadle andetrstood thae- ahé goteseenito ihent pbatis 28t
Thus, the plate 28 can be thernoconpressi on-bonded to the side of the
i nsul ati ng filimit2doanwiis appiddaddds L0 thedabovementioned embodiments,
 and many modifications and variations may be made therein. For
example, the present invention is applicable to a front-TAB
process in which the semiconductoi chip 16 is mounted on the
formation side of bumps 14 as well as a back~TAB process in which
the semiconductor chip 16 is mounted on the side opposite to
the formation side of bumps 14 as shown in FIG. 2. Further,
a B-TAB type of insulating film having integrally formed bumps
on the wiring side may be used instead of the insulating film
12. Still more, single-point bonding may be made using a film
carrier tape having no bumps.

Referring to FIG. 4, there is shown a circuit board 1000
on which a semiconductor device 1100 fabricated according to
the present invention is mounted. It is common practice to use
& circuit board made of organic resin material such as glass
epoxy resin, for example. Onthecircuit board, wiring patterns
made of copper or the like are printed to form desired circuits,
and bumps of a semiconductor device are physically connected
with these wiring patterns to provide electrical conductivity.
If the semiconductor device is structured to absorb strain due
to thermal expansion different from external thermal expansion,

reliability of the semiconductor device on the circuit board



22 and the lands 21 are forned. Provision of the plate 28 al so
prevents the insulating film12 from being distorted or warped. This
ensures uniformty in height of the bunps 14 to inprove planarity thereof,
| eading to enhancenent in yield of nmounti,ng on circuit boards. The
plate 28 may be attached via the insulating adhesive 29 after resist is
provided on the | eads 20 and 22 and the lands 21. In this manner, it
becones posscbhebeoepsaredt at nthestime af danmecittivesantebhheheaftare 28 is
at tached. On the side opposite to the nmounting side of the

seni conduct oMothppet ¢,ifiwhring codingcitignplal the pemicpoducgovideviaRral | y
conductive adhesive such as silver paste. Thus, heat dissipation fromthe
seni conduct orrrhhged6seibably nurkl iability at the time of connection and 14
efficiently. Larger in size than the sem conductor chip 16, the heat

radi ating pl &hereaften eanpvlERPe JMPREVEFat SHidl, a mounkdRgspyea; gay
Dot 02 et e el i 2o Bt e BT PREPLERI Fpffeabgousn o
bonded toget E‘ﬁ(raré grtebei:y using the circuit board, an electronic apparatus
can be made compact in size. Still further, since more mounting
space is available in terms of area, it is possible to
incorporate more functions in a certain area.

In FIG. 5, as an example, there is shown a notebook-type
personal computer 1200 containing the circuit board 1000.

In addition, by applying the present invention, it is also
possible to fabricate surface-mounting-type electronic
components (either active or passive parts) having a plurality
of bumps as in semiconductor devices, for example, such
electronic components as resistors, capacitors, coils,

oscillators, filters, temperature sensors, thermistors,

varistors, variable resistors, fuses, etc.



adhesive. The heat radiating plate 27 and the sen1ng_guctor chip 16 nay be
bonded via the sane adhesi ve. As shown in FI E!E"”l 2. Tn the—prese

enbodi ment, solder resist 36 is applied to the sid mg”lm’%’ ng film

12 on which the bunps 14 are provided. The sol der

omtted, however. In case that the |eads 20 and 22 are Torned on e bump
14 side, it is required to apply the solder resist 36 to cover these |eads
20 and 22. WHAT ISTHRLAIMEDDVISTg descri bes a nethod of sem conductor device
fabrication in connection with the enbodi nent nentioned above.

First, the film cdrrier & semigondietpri deH s CoNRrisid®ired. Its
preparatlon process is briefed below. On a long film the device holes 24
and the openi ngs B insdating £idm vaam Q(ﬁ%‘é’é’e r)§B’ld§;copper foi | is

attached to it. By neans .of etchin % the |eads Sp %éa t he nds 21,
and the plating Iébdﬂygaéﬂ§Yf8Fn§H erapbnel e RAghSPmad f§ t he
| eads 20 and, 22 and. t he ands 21 are electroplated Si nce ot her steps of
t he process ingylag JV‘ fown, description of themis not given herein.

Then, the follow re. ry (ﬁ td t he
lead 20 is bondedr%ggqtu%éigl%gcf?ogjé]?% lo%% _Sﬁl&uﬁ% %’gﬁ Qé ;ﬁ;bgé%gaq{ he
plate 28 is %&ﬂﬁ'ﬂfﬂet&g@@f shRAUMRIdING il 2140, £héR @f%id garsaaeea@ , the
epoxy resin
being electroplated and connected with one of said external
electrodes, and said insulating film being outlined to have a
cut in a region including each of said exposed end faces of said
first leads;

a plurality of second leads having end portions
protruding into said device hole, each of said second leads
being electroplated and connected with one of said external
electrodes; and

a semiconductor element connected with said end portions

of said second leads in said device hole.

2. The semiconductor device as defined in claim 1,
wherein said first leads are formed sc that said exposed

end faces are gathered at a plurality of points.

3. A semiconductor device comprising:

an insulating film having a device hole;

a plurality of external electrcdes formed on said
insulating film;

a plurality of first leads having end faces exposed on



15 I's provided in interstices between the sem conductor chip-36—and the
insulating film212 (filmcarrier tape 30), the film Lar w30 1S
punched out into a shape of the insulating film ]H“ M!%Mgﬁﬂmr adi ati ng
pl-ate 27 is bonded to the sem conductor _chip 16. I8 Gl these
processes nmay be altered. Wien tR8 filmcarrier tape 30 i s punched

out, the cut 34 is forned so that the end face 22a (shown in FIG 2) of
the lead 22 aJpesweriné edgelcd sagdlinsdl3Ringdilhe dautdofbaidl focat edads an

i ndent edpartofthecut34. In the presentenbodi nent,since the plural |eads
22 are gat hebedngt eflketpopdetednanédcomnparsd wikhaonehodnseidFegternathe
cut 34 is formed in the regions 40. Through these processes, the

seni conduct oeléetirodet( andradishfdrabderdsmhebagfarmmedgo eabradi A§as6 t he
present enbodinment, the end face 22a of the lead 22 is |ocated at an

i ndent ed par 8238 exposed snd fageefaFe axFangachdisénsHaddyofispeyped 10
Is held wwth fingers, the end face 22a of the lead 22 does not cone into
contact withI¥@SR3ORS thus preventing degradation of noisture resistance

reliability due toa plurality of second leads having end portiomns

protruding into said device hole, each of said second leads
being electroplated and c&nnected with one of said external
electrodes; and

a semiconductor element connected with said end portions

of said second leads in said device hole.

4. The semiconductor device as defined in claim 3,
wherein said first leads are arranged with approximately

equal spacing.

5. A method of making a semiconductor device,

comprising steps of:

providing a film carrier tape having

a plurality of device holes,

a plurality of external electrodes,

a plurality of leads having end portions protruding into
said device holes, each of said leads running through one of
said external electrodes,

a plating lead connected with all of said leads, said
leads being electroplated via said plating lead, and

a semiconductor element located in each of said device



accidental intrusion of noisture into the inside of the sem conductor—

devi ce 10. Second Enbodi nment FIG 3 shows ar”m,m”,mm
according to a second enbodinent of the present inve ﬂ”’ﬂﬂ@
carrier tape 50 shown in this figure, device holes 64, éads 60 and

| ands 61, and plating | ead 66 are forrrec?lslmlarly to those on the
16 filmcarrier tape 30 shown in FIG 1. As conpared with the film

carrier tapehé@e§hﬁﬂﬁcbﬁn5&€éd%uﬂHBhédbﬂkﬁi@%ﬁﬁ pbPREoRd oT UMY 16A3ELG 3
differs in arrangenent of |eads 62 for connectlon between the |ands 61 and

the plating gggd 66. More specifically, as shown in FIG 3, a
plurality of |leads 62 are arranged in a nutually dispersed fashion with

equal  spacing. Thegampsng ot Eroanyendidilad cakkietheape lanshapel Ravihgpe 50
i's punched out into a rectangul ar shape of an insulating film52. Thus,

adj acent | eadscG® anecaegeqloy iIpadeicinlsaigl deadsnatredfommedine on t he film
carrier tape 50.

6. The method of making a semiconductor device as
defined in claim 5,
wherein said leads are formed to gather at a plurality

of points.

7. A film carrier tape comprising:

portions defining a plurality of device holes;

a plurality of external electrodes;

a plurality of leads having end portions protruding into
said device holes, each of said leads running through one of
said external electrodes; and

a plating lead connected with all of said leads;

said leads being electroplated via said plating lead, and
said leads being formed to be arranged in a mutually dispersed

fashion in a region between said external electrodes and said

plating lead.

8. The film carrier tape as defined in claim 7,
wherein said leads are arranged with approximately equal

spacing.

9. A circuit board on which are mounted a

S S S



In the present enbodi ment, since the filmecarrier tapﬂm,mm - ut
al.ong a line where the plural leads 62 are equally s : lmﬁwmgl 2a
of the | eads 62 exposed on the outline edge of the insuld&tihg #ilsm are
equal ly spaced in nutually dispersed relationship. Thus, adjacent end
faces 62a are spaced w dely, thereby r etfici ng an electric field due to a
potential difference therebetween. Reduction of the electric field makes

| eakage unapsemnicondutteyedevice uuorndiar; tor ahgr engnofubbaimsel welhkre to
the outline edge of the insulating film52, leading to inprovenent in the
noi sture resistance reliability. Using the filmcarrier tape 50, a
sem conductor device simlar to the sem conductor device 10 shown in_FIG
2 (except the outl®ne dfntelectmovliatappprdtua inFledinga FABENARtRORY¥%r ough
processes simlar to those in the first enbodi ment (except the punched-out
shape of theat@endingngof¢ladmA. According to the present

enbodi nent, since the film 17

carrier tape 50 is punched out into a shape simlar to that in the
conventional art, a conventional nodel of sem conductor



device fabrication apparatus may be used just by altering arrangenent of
the | eads 62. It is to be understood that the present invention is
not limted inits application to the abovenenti oned enbodi nents, and
many nodi fications and variations may be made therein. For exanple, the
present invention is applicable to a frdmt - TAB process in which the

sem conductor chip 16 is nounted on the formation side of bunps 14 as well
as a back-TAB process in which the sem conductor chip 16 is nmounted on the

si de opposit e t i f bunps 14 as shown in FIG 2.
Further, a Eﬁgﬁﬁ{:{] Oﬁﬁiﬂi%ﬁ%ﬁmi | m having integrally fornmed bunps
ype— g g y np

on the wiring side nay be used instead of the insulating film 12. Still

nore, singl e-pol j be made using a film carrier tape having no
bunps. SB%E@’F&?& 6?80@{1 %?E'Af,mt‘ a%qu%%&%ﬁAgfIE’Fr CTHEt SBY¥Er dFiB%0 on
whi ch a seni EBRBLEROTARRY| CERQUIDD BOMRD .c MY EAEETRONAG ABPARREUSr esent
invention is nounted. It is common practice to use a circuit board made of
organic resin material such as glass epoxy resin, for exanple. On the
circuit board, wiring patterns nmade of copper or the like are printed to
form desired circldtsenicardiuahors devigesenipohdiineg idn dinswkatknd phidd cal | y
connected wth these wiring patterns to_provide electrical conductivity.

I f the semi CiARARI R %ﬂ%%%lest ruPLYradity absbymPstfermedRn the

insulating film, a plurality of first leads having end faces

C

thereof exposed on an cutline edge of the insulating £ilm, each
of the first leads being electroplated and connected with one
of the bumps, a plurality of second leads having end portions
thereof protruding into the device hole, each of the second
leads being electroplated and connected with one of the bumps,
and a semiconductor chip connected with the end portions of the
second leads in the device hole. The insulating film is

outlined to have a cut in a region including each of the exposed

end faces of the first leads.

FIG. 1



to thermal expansion different fromexternal thermal expansion,
reliability of the sem conductor device on the circuit board

18 can be ensured at the tine of connection and thereafter. Moreover, if
W ring connections of the sem conductor device are arranged suitably,
reliability at the tinme of connection and flereafter can al so be inproved.
Still, a nmounting area may be reduced do to that required for bare-chip
nmounting. Therefore, by using the circuit board, an el ectronic apparatus
can be made compact in size. Still further, since nore nounting space is
available in terns of area, it is possible to incorporate nore functions
in a certain area. In FIG 5, as an exanple, there is shown a

not ebook-type personal fgangef|1200 containing the circuit board 1000.
In addition, by applying the present invention, it is also possible to
fabricate surface-nounting-type electronic conponents (either active or
passive parts) having a plurality of bunps as in sem conductor devices,
for exanple, such electronic conponents as resistors, capacitors, coils,
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oscillators, filters, tenperature sensors, therm stors, varistors,

variable resistors, fuses, etc. 19
VWHAT IS CLAI MED I S: 1. A sem conduct or devi ce conpri sing:

an insulating filmhaving a device hol e; a plurality of external
el ectrodes forned on said insulating fg a plurality of first

| eads havi ng end faces exposed on an ou |ne edge of said insulating film
each of said first |eads being electroplated and connected with one of
said external electrodes, and said insulating filmbeing outlined to have
a cut in a region including each of said exposed end faces of said first

| eads; a plurality of second | eads having end portions protruding
into said device hole, each of said second | eads being electroplated and
connected with one of said external electrodes; and a sem conduct or

el ement connected with sajd e pottions of said second |ledads in said
devi ce hol e. [ %é
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2. The sem conductor device as defined in claiml, wherein said
fi‘'rst leads are forned so that said exposed end faces are gathered at a

plurality of points. 3. A sem conduct or devi ce conpri sing:

an insulating filmhaving a device hol e; a plurality of external

el ectrodes fornmed on said insulating fiIEy/6 a plurality of first

| eads havi ng end faces exposed on 20

an outline edge of said insulating film each of said first | eads being

el ectropl ated and connected with one of said external electrodes, and said
first |l eads being fornmed so that at | east said exposed end faces are
arranged in a nutually disFErFﬁg f &hi on; a plurality of second

| eads having end portions ‘prio udi:g into said device hole, each of said
second | eads being electroplated and connected with one of said external
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el ectrodes; and a seni conductor el enent connected with said end

portions of said second |eads in said device hole. 4, The

sem conduct or device as defined in claim 3, wherein said first |eads
are arranged with approximately equal spacing. 5. A et hod of
maki ng a sem conduct or devi ce, @ {Sing steps of: provi di ng
a filmcarrier tape having a pluréality of device holes, a
plurality of external electrodes, a plurality of |eads having end
portions protruding into said device holes, each of said | eads running

t hrough one of said external electrodes, a plating | ead connected
with all of said |leads, said |eads being electroplated via said plating

| ead, and - a sem conductor elenent |ocated in each of said device

21

FIG. 4
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hol es and connected with ones of said end portions of said | eads; and
stanping out fromsaid filmcarrier tape a shape having a cut in a region

in which said | eads are forned. 6. The net hod of nmeking a

sem conductor device as defined in claimb5, wherein said | eads are
formed to gather at a plurality of poi- 5/ 7. Afilmcarrier

t ape conpri sing: portions defining”a plurality of device holes;

a plurality of external electrodes; a plurality of |eads having end
portions protruding into said device holes, each of said | eads running

t hrough one of said external electrodes; and a plating | ead
connected with all of said |eads; said | eads being electroplated via

said plating lead, and said | eads being formed to be arranged in a
mutual Iy di spersed fashion in a region between said external electrodes
and said plating |ead. 8. The filmcarrier tape as defined in

claim?7,
FIG. S
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wherein said | eads are arranged wth approxi mately equal spacing .

9. A circuit board on which are nounted a
T Ul i, 11111111111121111 22
sem conduct or device according to any one of clains 1 to 4. 10.

el ectroni c apparatus including a circui rd according to claim?.
g

FIG. 6
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