SEM CONDUCTOR DEVI CE, METHOD OF MAKI NG THE SAME, CIRCU T

BOARD, AND FI LM CARRI ER TAPE Technical Field Thi s
invention relates.to a semiconductor device, a 5 met hod of maki ng the
sanme, a circuit board, and a filmcarrier tape and, in particular, to
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and-a filmecarrier tape whi ch the package size is close to t e chip

Si ze. Background of BomﬂoloAND FILM CARRIGR- dapgi ty nmounting of
sem conductor devices is to continue, bare-chip nmounting woul d be

| deal . However, quality assurance and handling are difficult in the
bare chip state ackagi ng nethod called CSP (Chip Scal e/ Si ze
Package) ha§9Chn104ﬁxﬁﬂ% el oped to provide a bare-chip package which has
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tape and, in particular, to a semiconductor device, a method

of making the same, a circuit board, and a film carrier tape

in which the package size is close to the chip size.

Background of Art N
10 If high-density mounting of semiconductor devices is to
continue, bare-chip mounting would be ideal. However, quality
assurance and handling are difficult in the bare chip state.
A packaging method called CSP (Chip Scale/Size Package) has
been developed to provide a bare-chip package which has a size
15 when packaged that is close to the chip size.

In one of the vértous forms of CSP semiconductor device
that have been developed, a flexible substrate is provided on
an active surface side of a semiconductor chip, and a plurali-
ty of external electrodes are formed on this flexible sub-

20 strate. With this CSP semiconductor device, the external
electrodes are provided within the area of the semiconductor

chip. This means that there are no "outer leads," which are
leads that extend from the side surfaces of the actual
package, as in QFP (Quad Flat Package) or TCP (Tape Carrier

25 Package) .
In a CSP semiconductor device using a flexible substrate,

a known method of absorbing thermal stresses is to inject
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ty of external electrodes are formed on this flexible sub- 20 strate.
Wth this CSP semiconductor device, the external el ectrodes are
pravi ded mﬁthin the area of the sem conductor chip. This means that
there are no "outer |leads,” which are |.eads that extend fromthe side

surfaces of tdeimdddieen the am@k/@g@uraacerb%e( Qe corfucitaikanagb fhd TCP

(Tape Carrier 25 Package) . In a CSP sem conduct or device
~using a flexthde ﬁhbxnbhee substrata,knasn ridwibssd absor binget het frehal
stresses is to inj resin between the active surface of the
sen1conductcﬁUQﬁﬂ?ﬁEﬂﬂﬂ W095/0&ﬂﬁ§ flicax ieagp lsubdifr atld, ofathedcenneebdonun

I nt ernati onal atio 95/ 08856, for exanple. all of the
connectlon port1orb%rg‘95n q’Y ?ﬂg\?é?gﬁﬁ&fes the ﬁﬁ@‘ﬁ@ﬁﬂ@ﬁﬁ@uct%ﬁfbhflbeare
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t he E¥Hé“§¥%6%ﬁ6dé@'p S nDunted onto the flexible substrate,
handling is even easier and mass productivity is also excel -

In addition, if a film carrier tape is used when the
semiconductor chip is mounted onto the flexible substrate,
handling is even easier and mass productivity is also excel-

10 lent. With this method of using a film carrier tape, individu-
al semiconductor devices are separated from the film carrier
after the semiconductor chips have been sealed in resin.

In this case, the wiring formed on the film carrier tape
is 'go1d—pjated. This gold-plated 1is implemented by an

15 electroplating (otherwise called "e1ectro]ytic plating")
method. In the electroplating method, it is usual to make all
of the wiring conductive and extend the wiring out of the
region on which the semiconductor chip is to be mounted. The
extended wiring is used as electrodes for the electroplating.

20 Note that in the prior art there are outer leads, and these
outer leads are used as wiring for the electroplating, by
extending them without further modification. If an existing
type of flexible substrate is used, plating leads for the
electroplating are necessary. The plating leads are usually

25 provided connected directly to the connection leads, and a
substrate for TAB (Tape Automated Bonding) is known in the art
for use in TCP.

However, if an attempt is made to apply this existing TAB

substrate without modification to a CSP type of semiconductor
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10 lent. Wth this nmethod of using a filmcarrier tape, individu-

. al sem conductor devices are separated fromthe filmcarrier after

| the. seniconduct or .chi ps have been sealed in resin. In this
~case, the wiring forned on the filmcarrier tape is gold-plated. This

gol d- pl at ed g% i) eﬂmﬂf‘t@%ﬁé/c?fbn 15ead§| a¢kr %%'n'?\te'c%d ((Prirenys 6y By €d

"electrolytic plating”) . Inthe electroplating nethod, i1t is

| usual to makedilflication @b the watmgcmwhu@;lsm ot eneesddt Ser PacesmoUL
of the regi on on which the sem conductor chip is to be nounted. The

ext ended wi rtieg 1eadssadeasxposedrboes the andke Sellré@ice@pbdt thg. package Nk
~that in the pI’IOI’ art there are outer |eads, and t out er_ | eads
| are used as tRUS; nE}"‘P oﬁnf’hes”é]fea&er opP &t 190S SSf the éﬁ@@ﬁdlar’fﬁ t e i athbit
further nodificati existi

used. B ati REPORREE gy o R8P SeRibifiguerar B¥PRg8. IAERAEMT HBGF g
S5 S ke, U SR SO, S A0, O
the art *  potwe®dn pi5c igutEsP-form of the diPMEVEd tHe BURIH enim iGF Maske to
~apply this existing TAB substrate wi thout nodification to a CSP type-
. of sem condpeickage is extremely small. Therefore, even if the semiconduc-
tor chip is protected by packaging it, it is necessary to make
10 the reliability of the semiconductor chip higher under any
surroundings than that of the prior-art package. In particu-
lar, if the previously described prior-art configuration is
used without modification for -a CSP type of semiconductor
device, the configuration is such that the distance from the
15 cut surfaces of the leads to the electrodes of the semiconduc-
tor chip is extremely short and, moreover, .the end portions of
the leads are not covered by anything to be exposed, so that
corrosion can easily progress along the leads to the elec-
trodes. 1In addition, the pitch between adjacent 1leads 1is
20 becoming increasingly tight, so it is inevitable that causes
such as the presence of conductive impurities on the exposed
cut surfaces will result in short of the leads, deStroying the
functions of the device.
On the other hand, this problem can be avoided if the
25 semiconductor devices are separated individually from the film
carrier tape and then resin is injected therein. However, this
means that loose semiconductor devices have to be handled
individually, so that the advantages of the method of using a

film carrier tape cannot be realized.

_3._.



- 2- device, the connection | eads are connected directly

. Wi t hout nodi fication to the plating | eads, so that the end surfaces

. of the | eads are exposed fromthe end surfaces of the package and

" thus the,end surface portions of the |leads are inevitably 5 exposed In

a CSP seni conductphiglevheentibe RE5eHBI séhaﬁ‘ﬁ Qirder %%k 9%056
- to 4he chip size, so that the distance bet ween t e outer ?

" chip and t hedesg efbddrprefléms and h@acaagetssoezéceWéytﬁ@aMovT@eéﬁf@fe
even if the sem conduc- tor chip is protected by packaging it, it is

necessary taoangeicanductoe devicdimadg by waensea1tohMUcaor1eh|paheghen
under any . surroundi ngs than that of the prior-art package. In
particu- whigh  the (Peckagei §iae d8s@1arR) BRI okh@r chdenf$ iR at iidn @s

: d h f f CSP f d h
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| eads to th f sefn C L\ S, extr
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the leads to the el ec- rodes. In addition, the p
adj acent | eadsfitmZarrbecotape. i ncreasingly tight, so it is inevitable

t hat causes
Disclosure of Invention |
10 A method of making a semiconductor device in accordance
with this invention is a method of making a resin-sealed type
semiconductor device in which a flexible substrate having a
plurality of connection leads is used, where one end portion
of each of the connection leads is used for connection to one
15 of electrodes of a semiconductor chip and the other end
portion thereof is used for connection to an exterior, the
method comprisihg:
a first step of positioning a part of a film
carrier tape corresponding to the flexible substrate above the
20 semiconductor chip, and also positioning the one end portion
and the other end portion of each of the connection leads
within a region of the semiconductor chip;
a second step of connecting the one end portion of
each of the connection leads to one of the electrode of the
25 semiconductor chip, after the first step;
a third step of sealing in resin an active surface
of the semiconductor chip that comprises the connected

electrodes and an area that comprises the one end portion of
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such as the presence of conductive inpurities on the exposed cut
~surfaces will result in short of the |eads, destroying the functions
of the device. . On the other hand, this problemcan be avoided
if the 25 sem conduct or devices are separated individually fromthe film

carrier tapgaH dhethd esdihdct idH edadh | @Flﬁéér”ndﬁﬂ'é"’?é’c?dnd tﬂdépw and v means

that | oose sem conductor devices have to be SO

~that the advantages ofa tfloes it BQepodf Uusépr &t ing an f1ln|dﬁ\/(i%hﬂeb1éél@efﬁ&ﬁm0t
be reali zed. - 3- hi s

i nventi on waheaddvildeddnm wrerape, s ter tthe afoMed step. descri bed probl ens
and has as its o%gfctlve t he provision of a sem conduct or devi ce made
by using a filmd rt%}stﬁééeu the fouki chtene igadiaferably ipertorred o

JI[‘2|eI SBHOl flyze"g'f nﬁw i res%rﬁ%&rﬁf{; ?%’r ({fﬁlr p. plrﬁsga\é: tnigon, t |hte provi des a
gﬁéhOd of . f.|nﬁ§§F??£ﬁhq”§aq%@ hetotcbul 2 artRE reBEMBFL B 4 NSt S5
forming the film carrier tape, before the first step.
This step of forming the film carrier tape could com-
prise: '

10 | a step of forming a conductive pattern on a film,
the conductive pattern electrically comprisfng all of the
connection leads, a plurality of connection portions, at least
one plating lead and a plating electrode in an electrically
conductive state, the connection leads being formed within the

15 region to be sealed in the resin and electrically connecting
the electrodes to the exterior, each of the connection
portions being connected to one of the connection leads and
extending to outside the resin-sealed regioh, the plating lead
being connected to the connection portions outside the resin-

20 sealed region, and the plating electrode being connected to
the plating lead;

a step of performing electroplating on the conduc-
tive pattern, through the plating electrode; and
a step of punching out at Teast part of each of the

25 connection portions.

This ensures that the connection leads for connecting the
electrodes of the semiconductor chip to the exterior are
formed within the resin-sealed region. The package size can

therefore be made to be close to the chip size. Since it can

-5-



Di scl osure of Invention 10 A method of making a sem conduct or
device in accordance with this invention is a nethod of making a
resi n-seal ed type . " sem conductor device in which a flexible substrate

having a,

plurality of connection |eads is used, where one end portion

. of each of t [ | is d Af ' . .
: ﬁg@@ggﬁ'w th%a%bdgﬁtgg%ﬁ al 8bmGeBRALLBR Egﬁ“ﬁsﬁrgoarltf’i]nm

- el ectrodes

onduct or I and the other en

thereof is usadt forr tpwectt ofad 01 Pty efh@rnandieing themgithod conpri sing:
a first step of positioning a part of a film carrier tape

correspondi ng

t o When fellexitvlop Iatkisigr asepabboemeticon Zhe ceanecandncteadshi p,

and al so positioning the one end portiagn and the other end portion of

each of the Yuhnetaibmg| teads and plating glesdirodes: anee usad colyuetioer

chi p;

each ofS t he Wihect tBR 1 GRACE L Yhe 16RShe CPTE

a second, step.of connectingBthe one .end port{gpigé
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el ing in riadde bl flat (fy 4180t P88 re a1l in ca conduf PiVe SHEEe

conprises t
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10

15

20

25

C?ﬂﬁﬁcbqutrop1a?ﬁﬁ§t%ﬁdeﬁuﬁnéoﬁﬁeéf?@nth@hd%oﬁﬁﬁi%ﬁ§ p&e-one
formed through the connection leads.

Note that if portions other than those to be electroplat-
ed are covered with resist, making it possible to reduce
wastage of the plating materials. The portions to be plated in
this manner are, more specifically, the connection leads or
lands.

In this case, at least part of each connection portion is

~ punched out within the resin-sealed region. Therefore, if

resin-sealing is performed, the end surfaces formed by this
punching will be covered with resin. This prevents corrosion
of the connection leads from these end surfaces, and also
makes it possible to prevent corrosion of the electrodes of
the semiconductor chip. This means that {he package has
éxce]]ent capabilities even in a high-humidity environment,
improving reliability.

Since the film carrier tape is eventually punched out at
a position outside the resin-sealed region, there are no
protrusions of the resin along the outer periphery of the
completed semiconductor device. This makes it possible to
ensure straight 1lines for the external form.

A plurality of these connection portions could be punched

out in a single batch, reducing the number of steps.

-6



-4- each of the connection | eads, after the second step; and

~a fourth step of separating an individual piece from the film
~carrier tape, after the third step. In this case, the fourth
~step is preferably perfornmed 5 outside the resin-seal ed region.

. |n addi tion, theeﬂ‘ﬁtegc?\g)oc%' @ak:ﬁ'pghérf Fﬂmdrsrel@r Sllae‘p‘éT% ac?ordéﬁég‘ W9tk he

;flln1carr|er tap ormng
the filmcargnps tiaRRnIdWnd 66Mbrises é”lsft%p 69 forming a é‘oﬁ&@é’tWe

formng a conductive pattern on a film t he conductive pattern
el ectrical | ypaobgarn siorg & | fdflm, t ke condoonneeti patteads,ebeptoicdily of
connection portions, at |east one plating lead and a plating

el ectrode i rcQmp el Qe‘tﬂg‘l%lﬂ I 9f a plugedddyt iofe caniestitome TradRectabnl¢aatls

b f d withi | h
ef'eg?r, 8;?&&%&1% lead and® ! Oqatt(% n%e eslee%terdo ¢ in Gn eéSJlec?rwaHy

conductive state, the connection leads being formed within a
region to be sealed and electrically connecting electrodes of
a semiconductor chip to external electrodes, the plating lead
being connected to the connection leads formed to outside the
10 sealed region, and the plating electrode being connected to
the plating lead.
Alternatively, the method of making a film carrier tape
in accordance with this invention comprises:

a step of forming lead holes in a film;

15 - a step of providing a metal foil over a region of
the film comprising the lead holes;

a step of forming a conductive pattern comprising
pad portions, connection leads, a plating lead, a plating
electrode, and connection portions, from the metal foil;

20 a step of plating the conductive pattern through the
plating electrode; and

a step of processing the connection portions to form
a wiring pattern.

In this case, the step of forming the wiring pattern
25 could be performed by punching out the connection portions.
In addition, a plurality of these connection portions
could be punched out in a single batch, reducing the number of
steps.

Alternatively, this punching could be performed for each
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~the electrodes to the exterior, each of the connection portions being

- connected to one of the connection | eads and extending to outside the
resin-seal ed regian, the plating |ead bei ng connected to the
. connection portions outside the resin- 20 seal ed region, and the plating
el ectrode bel dﬁﬂ {n. the plating | ead, a step
. of performng e ectroplatlng on the conduc- tive pattern, through
the plating el ectEaule; comthection portion ceultiem®f punvHidgoot By | gast
part of each of the 25 connection portions. Thi s ensures that
t he connect imirdwkads Hoke connecting t he el ectrodes of the
sem conductor chip to the exterior are formed wthin the resin- sealed

regi on. The pack 'btesr'taetb\éﬁﬂys thigh&gitdtl@ hehghe aad Ik B@%@eatno oyl
chip size. Since it ¢

be appﬁled t%hqqﬁyrﬁﬂﬁ FRAt sthe i 11 i eetion %ﬁft??nova] shape

is aligned substantially perpendicular to a side forming the
outer periphery of the semiconductor device.
A protective film could also be provided on a region of
the conductive pattern that excludes fegions to be subjected
10 to the plating, before the step of executing.plating.
A resin could be used as this protective film.
A solder resist could be used as this resin.
A semiconductor device in accordance with this invention
comprises: a semiconductor chip having a plurality of elec-
- 15 trodes; a flexible substrate positioned above the semiconduc-
tor chip, at a predetermined distance therefrom, and also
overlaying the semiconductor chip; and resin positioned
between the semiconductor chip and the flexible substrate and
sealing a surface of the semiconductor chip having the
20 electrodes; and
a plurality of connection 1leads on the flexible sub-
strate, one end portion of each connection lead being connect-
ed to one of the electrodes of the semiconductor chip and the
other end portion thereof being used for connection to the
25 exterior; wherein:
the connection leads are positioned such that the one end
portion and the other end portion are within a region sealed
by the resin, one of the end portions is positioned close .to

the outer periphery of the semiconductor chip, and also the
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carrier tape, it facilitates the handling thereof. VWhen

“electroplating is performed on the connection |eads, the plating.
| eads and pl ating el ectrodes are used. In other 5 words, the
connection |eads, connection portions, plating | eads, and
plating el ecigofies canp18ke1yn o ?PQUO(tHever%b%ﬁi up to §°st1'?l%t surfac
el ectroplating of the connecCtion |eads can be per- or ned roug%
t he connect iport f@dls. Note that if portions other than those to
be electroplat- 10 ed are covered with resist, making it possible to
- reduce wast alye tdfig leage ,ahioigsnafeei ther ahwi moutdorshape oe phadealin
t hi s manner are nore specifically, the connection |eads or | ands.

In this caseS %ReIQﬂkﬁd @&rPF6V1§§€h1@dHW%é&hQﬁﬂqﬁﬁtﬁuﬁ$tﬁételgt PR&iht heas out
wi thin the re se Therefore resrn sealin

per f or rfed, Hcguiﬂﬁcéﬁa(ﬁQﬁi1QRﬁtﬂf the CO"W&&ﬁd d 4ads %é§069@red
with resi n.lf;rpéjeeweé/ (rjgrs?&%{ml% resin. of the connectlon | eads from

these end s aces es it possible to prevent corrosion
of the el ectrodesy®fa ¢4 rcuitebodf @l $ANELES Pdansdivi th HNiS "(ﬂ@@ﬁhbhatthéhe

package has excel l ent capabilities even in a high-humd
envi ronnment ,above sempcovdugtoel debitetys electr1ca11y5tunnechedfthereto
carrier tape is eventually punched out at a position outside the

resin-seal ey pdrRorhiors a0 & Hee semiconductor device.

10 A film carrier tape used in a resin-sealed type of
semiconductor device in accordance with this invention
comprises:

pad portions on which external electrodes are formed
within a region to be sealed in resin, the pad portions being

15 electroplated;

a plurality of connection leads disposed within the
region to be sealed in the resin, each of the connection leads
connecting each of the external electrodes to each of elec-
trodes of a semiconductor chip, the connection leads being

20 electroplated;

at Teast one plating lead formed outside the resin-
sealed region, the plating lead being electroplated;

a plurality of connection portions electrically
connecting the plating lead to ones of the connection leads

25 = excluding at Tleast one, the connection portions being
electroplated;

at least one ho]é providing electrical insulation
between the excluded one of the connection leads and the

plating lead; and



25 protrusions of the resin along the outer periphery of the

conpleted sem conduct or device. This nmakes it possible to ensure
straight lines for. the external form A plurality of these
connection portions could be punched out in a single batch, reducing

the‘nunber of steps. plating electrodes connected to .th-platin
~ A nethod of making a.fEIn1cé%r|er tape In accorgance MA'L P at1t%igead,

i nvention coihy iskst ingteleof rddysnibwi rig corebiictdprated. pattern on a film
t he conductive pattern electrically conprising all of a plurality of

connection | eads,Thasd dwdtes Bouldohe péatamgulanchalas 4 hatatiregfermedr bae

in an electricalhy conductjve state, the connection |eads being
formed withigxtend oveled &11li'@bbtlée%ﬂ eﬂ‘%rﬁpfﬁl%&?%d}qmmﬂﬁwect i ng

el ectrqdes of tor, chi |
plating tead  ATUTAT LA A Wi AT oTaBel Br1Bacaeufd hedt abned,

?gts' de t?ﬁe %&aetl Se%:cgggﬁ‘e%%nhowg §8% P! AWML AECEHARE BF 89 FOsgss €d
and is formed to correspond to one of the connection portions.

Alternatively, these holes could have an oval shape, such
that the major-axial direction of the oval shape is aligned

10 substantially 'perpendicu1ar to a side forming the outer
periphery of the semiconductor device.

The formation of the above described holes ensures that
the end surfaces of the connection portion are exposed from
the holes, and the thus-exposed end surfaces of the connection

15 portions are covered by the resin. This makes it possible to
prevent corrosion of the connection leads from the connection

portions.

Brief Description of Drawings _
Fig. 1 is an i]]ustrétive view of the method of making a
20 semiconductor device in accordance with this embodiment, Fig.
2 is an illustrative view of the method of making a
semiconductor device in accordance with.this embodiment, Fig.
3 is an illustrative view of the method of making a
semiconductor device in accordance with this embodiment, Fig.
25 4 1is an 1illustrative view of the method of making a
semiconductor device in accordance with this embodiment, Fig.
5 is an ijllustrative view of the method of making a

semiconductor device in accordance with this embodiment, Fig.
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Al ternatively, the nethod of making a filmcarrier tape I n accordance
wth this invention conpri ses: a step of formng | ead hol es
inafilm 15 : a step of providing a netal foil over a region
of .the filmconprising the | ead hol es; - a step of

forning a CQﬁdqu'%% pﬁﬁﬁ%@ﬁr%ﬁqﬂ%'SWH%w of gﬂ@ pﬂg%hSHS foqﬂgﬁfh n

| eads, a plating |l ead el ectro connecti on por |ons

fromthe rmﬂsﬁmﬁdvdducﬁﬁ} dev1ce in aceosdapcef wiltat tAgst BRbeaNHLSE ] VIRig .
pattern through the pl ati ng el ectrode; and a step of

processi ng the icon@ct iidd usdmraitdve t iter mof thea methad paftemaking a
In this case, the step of formng the wring pattern 25 coul d be

per formed byE SRR Tt QWe‘Q%ﬁrﬁ‘e@tclc@lﬁd}@@ﬁtel wigh this embodimentaddigi on,
a plur%llty of. these connect.i.on hed out_in_a

21 ol e Toat 1 TeedudrB e GRIpe yiew takengaaghd theTiRe VITT-Vi1r'ox
Alternativelgsy thiseqynchi ng £a4 &y ML %4 ri8ht°8%"this embodiment,

Fig. 10 is a view showing a variant of this embodiment, and
"Fig. 11 1s a view showing a circuit board on which a
semiconductor device made by the application of this embodi-

10 ment is mounted.

Best Mode for Carrying Out the Invention
A preferred embodiment of this invention is described
below with reference to the drawings.
Steps in the making of a film carrier tape used in the
15 making of a semiconductor device in accordance with this
invention are shown in Figs. 1 to 7. In particular, Figs. 1 to
5 illustrate the process of making the film carrier tape and
Figs. 6 and 7 show steps after the bonding of a semiconductor
chip to the film carrier tape made by the steps of Figs. 1 to
20 5, which do not necessarily follow immediately (sequentially)
after the steps shown in Figs. 1 to 5
First of all, a film 10 that is to act as a base member
is prepared, as shown in Fig. 1. The fiim 10 is in the shape
of a tape (long shape) and is formed of a resin such as a
25 polyimide or polyester, with the width thereof being deter-
mined by the size of a semiconductor chip (not shown in the
figure) that will be mounted thereon. A material that has

electrical insulation properties and is a]éo flexible is
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connection portion. Each connection portion could be punched out
by a circul ar hol e. Alternatively, this circular hole could
have an oval 5 . shape, such that the major-axial direction of the oval
shape ~ is aligned substantially perpendicular to a side formng the

out er peri ptw13ztaqﬁet t@rse(rﬁf‘é)qdium ofg devi ce. A protective film

coul d al so be provided on a region of the conductive pattern that

excl udes regi ons gpr deketuicarised 21@nd fleadh@onkat ag, abeshornt he Bigp f
executing plating. A resin could be used as this protective film

A sol der redrd fooned bien usketlsasiimi 40r byi 2 known ho 1e-Mmaleing otetlen baue
device in accordance with this invention nprises: a _sen conductor
chi p havi ng suqfl @sapunghdnge| baser1guttingdecar thmkgﬂ1bPéC§GB§trﬁhé Tead
posi ti gned above the sem_co

ther ef fom A% 96 T8 fG\Fé“teIdaQPn699H8”§eﬁPEgﬁﬁBBPaPP‘Ehget Slehtraesyhanee
OoSI 11 one

and s i I ETTAdEEaf PhEBSEY Bt He i g gyPeiaste
el ect rodes; in Fig, @ BhuGahorywgrasonsae! 188al RBYBSON4t Ao HGHibY €

sub- rate one en ortion of each connection |ead being connect-

ed to one Oftd et a1 tthed BB nafi nghet seonmeettion oreads 24and the electrodéer
end portion thereof being used for connection to the 25 exterior;

wher ei n: 42. t he connection | eads are positioned such that the one
end 10 An adhesive 1is then applied to the film 10, and a
material that facilitates electrical conduction, such as a
metal foil which in this example is copper foil 16, is affixed
thereto while being pressed by heat- and pressure-application
means such as heat rollers that are not shown in the figures.
15 Fig. 3 shows the state after the copper foil 16 has been
affixed to the film 10.
A desired conductive pattern 20 is formed from the copper
foil 16 by wet etching, as shown in Fig. 4.
The conductive pattern 20 comprises pad portions 22, the
20 connection leads 24, plating leads 26, plating electrodes 28,
and connection portions 29, which are all in an electrically
conductive state at this conductive pattern 20 stage. The pad
portions 22 are to be provided with bumps, such as solder
balls, so that they can function as external electrodes.
25 Therefore, if the pad portions 22 are viewed in plan, the
outer surfaces thereof are flat and have a predetermined
surface area (which is usually wider than the connection leads
24). Note that the pad portions 22 themselves could be formed

to be convex, so that they already function as bumps. These
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pprtion and the other end portion are within a region seal ed by the
- resin, one of the end portions is positioned close to the outer

_ perlphery of the sem conductor chip, and also the

- 8- . resin conpletely covers the region up to a side surface

~portion. pad port'ﬂnﬁé'“@ GAfd Pl 5 1 ﬁdﬁd@r

™
. oval shape could be provided in the erX|b e sJ%strate at p03|t?@%s 5

| at which thefigurearfitemstind sdmei ot orddeisls s anaden However £URd be
" covered with the resin. In a circuit board in accordance w th

~this inventitdrat the such aboveaseniidondodidr bkevheoessasyecto | padee a
. connected thereto . bﬁefad ortions of the sen1conductor devi ce.

A film carritnnaciyye $%%|na§e§9é€ert9ﬁet@ﬁ side Qﬂﬂﬂhﬁﬁﬂhﬁﬁ%r

pad pobtf onc Pt tuba kAt WL aptaqlfdonen AN
Lo pe seal crith 1 hed AR AT i ol (W, od P io P! £438 oA g 1),

a plurality of "connection leads disposed W
seal ed in thag epad. perthonk (42 geENAGEDOReLEARXhin theC@@@%h' R eged Of

the external electrodes to each of elec-
semiconductor chip 40 and within a region that will be resin-
sealed by a molding material 36.

10 Each of the connection leads 24 has one end portion
connected to a pad portion 22 for forming an external elec-
trode, and is designed to be electrically conductive with
respect to the pad portion 22. Note that the connection leads
24 are formed to be narrower than the pad portions 22.

15 Consideration of the narrow pitch inevitably reéu]ts in the
narrow connection leads 22, because only good electrical
conductivity is required of their width. This apply not only
to the connection 1leads 24, but also to the connection
portions 29 that are on the extended lines along the connec-

20 tion leads 24. The other end portion of each connection Tead
24 is passed through (straddles) one of the Tead holes 14, as
shown in Fig. 4. The parts of the connection leads 24 that are
positioned within the lead holes 14 will be connected to the
electrodes 42 of the semiconductor chip 40. The connection

25 leads 24 are disposed within the region that will be resin-
sealed by the molding material 36 as described later, in the
same manner as the pad portions 22 (see Fig. 7). The connec-
tion leads 24 are e]éctrica]]y connected to the plating leads

26 through the connection portions 29 that 1ink the sections
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trodes of a sem conductor chip, the connection | eads being 20
electroplated at |l east one plating | ead forned outside the
resin- seal ed region, the plating | ead being el ectropl at ed;
a-plurali;ty of connection portions electrically connecting the

pl at'i ng | eadf ¢ 6m OPRE @Egégeo$oﬁﬂécﬁb%@'H%W3%5¥ﬁ oﬁxfﬁédbﬂ5t1ﬁé 16588t 26

one; the connection portions bei ng el ect rop

at |east onestué® fheviedifngte! eneriplaltimpull @htsn 26. In hﬁh\@emé@e the
excl uded one of the connection | eads and the platlng | ead; and

-0- plating leads 26phaei i@ relesc ttroodess mmswmmnmﬁutautﬂedalaflmge
| ead, the plating el ectrodes being el ectropl at ed. These

hol es coul d FRSIRTsed bR aFeabrRs IRaPtheE worded the connechoen906téana
rnatj vel

b 1t 40 SR S s s s BT 8
e oo o S CELORE roaion Whg, OEFTHY) Po gL ATRURI RS RE,
an oval shapggsfncéealed region. Each of these p1at1ng leads 26 is formed

in the short-lateral direction of the tape-shaped film 10 and

is connected to the plating electrodes 28. The plating

10 electrodes 28 are formed in the long-lateral direction of the
tape-shaped film 10. Note that there are a sequence of same
conductive patterns connected to the plating electrodes 28 on
both sides of the conductive pattern 20 of Fig. 4, although
they are not shown in the figure.

15 The entire conductive pattern 20 is then gold-plated by
an electroplating (electrolytic plating) method, through the
plating electrodes 28. Note that a plating process using tin
or solder other than gold could be used as this plating
process. A known method can be used therefore, depending on

20 conditions such as the connections. At 1east part of the
connection portions 29 positioned between the connection leads
24 and the plating leads 26 (in other words, between the edges
of the lead holes 14 on the plating-lead sides thereof and the
plating leads 26) is then cut out, as shown in Fig. 5, to form

25 a wiring pattern (circuit pattern) 30 from the conductive
pattern 20 of Fig. 4. It does not matter whether the cutting
method is a mechanical method or a chemical method, and any
known technique can be used therefor. In addition, the thus-

cut poftions need not be completely punched out; 1t 1is
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that the mpjor-axial direction of the oval shape is aligned 10

- substantially perpendicular to a side formng the outer

peri phery of the sem conductor device. The formation of the
above descri bed hol es ensures that t he end surfaces of the

connecti on RYTHiQTedte BXPPEEd ttHeoNtonnectidhe 18akas, 2angnihe nehustLxqnsed
end surfaces of the connection 15 portions are covered by the resin.
 This makes iltegusssi®l ent an electmirca/keht mcon+oshduc bive hetabtenedtiadn 1eads
- fromthe connection portions. Brief Description of Draw ngs
C Fig. 1 is artunn e #ndePeibipns efethet BoANECtiQRI 1gads 23 alone into

. seni conductor device in accordan?e wth this enbod

an i |1 ust r dtfi8fe SRF2w TOF CXABP IRet ROW 1011S AR nbgeg%helzib%‘ s%{ﬁl%ﬁfﬂﬁ l)f
TV st Pat i va R R sifond, (BT (RERAT CERe; pptRern at thdse dogffionsk fo
device in acffaqrfd%ﬂ%i}ﬁgt Ibrt Ring 97Rkedi TANbthBY9words, it4is!fot Hbcessary

illustrative view of "~ the nethod of making a . sem conduct or
devi ce in aceorcdmpde twityh rieioveerthedifidmt 10Fagting as aSass. Hme result
illustrative view of the nethod of making a sen conduct or

~device in adsoedanbe Wiin ¢af &ienbiaiendd: onFWgich predetermined circuits

| are formed. Once the wiring pattern 30 has been formed, the

10 connection Teads 24 include the sides of the connection

portions 29 that are still electrically connected to the pad

portions 22, that is, they include the wiring at positions

between the lead holes 14 and the holes 32. Note that after

the step of forming the wiring pattern 30, the simple term

15 "connection leads" also includes the wiring at positions
between the lead holes 14 and the holes 32.

It should be noted that the step of punching out the

conhection portions 29 is performed after the plating step,

but before a step of bonding with réspect to the electrodes 42

20 of the semiconductor chip 40 (see Fig. 6). In this example,

the holes 32 are formed by punching out the connection

portions 29. These holes 32 are shown in the figure as being

long, narrow rectangular holes, but their shape is not limited

thereto. One of a pair of long-lateral edges forming each hole

25 32 is positioned within the resin-sealed region and the other

is positioned outside the resin-sealed region, as shown in

Fig. 7. The end surfaces of the punched-out connection

portions 29 form surfaces thét_are positioned at longitudinal

edges of the holes 32, so that these end portions are exposed
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- 10- 6 is an illustrative view of the nethod of nmaking a
sem conduct or device in accordance with this enbodi nent, Fig. 7 is an
illustrative view.of the method of making a sem conduct or device in
accordance with this enbodi ment, Fig. 5 _ 8is a cross-sectional view
taken al ong gheHd Aandlr! kiMbk! 0ffthe holdd B2.7.THdsE eXpo3ed éh@“éﬁh?&b@?.a
vardi ant of this enbodi nent, Fig. 10 is a view showng a variant o
thi s enmbodi nehtth@ndonnectibdhgpottibnsa29i e isShos nebvedd By ttHear s PR,
whi ch a sem conductor device nmade by the application of this enbodi-
10 nent isThelunigdto say, iBesddviddenf dio Gomying the désitedenirounit,
A preferred enbodinent of this invention is described, bel ow wi th
reference tothhdQitesidgsform a structgfepkoy ninsel abknagtle exposedcendier
tape u%Fd 'rkﬁg¥ices of the connection portions 29.
Next, as shown in Fig. 6, the film carrier tape 34 is
placed on top of the semiconductor chip 40. More specifically,
the part of the film carrier tape that corresponds to a
flexible substrate is positioned above the semiconductor chip
10 40. In this case, when the individual semiconductor device is
' eventually separated from the film carrier tape 34, the
remaining part of the film that acts as a substrate corre-
sponds to a flexible substrate.
The electrodes 42 of the semiconductor chip 40 are
15 positioned to be visible through the Tead holes 14 of the film
carrier tape 34. The size of the semiconductor chip that is
used in this case is ~irrelevant, provided that the end
portions of the semiconductor chip are positioned at locations
that are outside the edges that form the inner sides of the
20 lead holes but within the lead hole 14 side of the holes 32,
as shown in this figure. The arrangement 1is such that a
predetermined gap is formed between the semiconductor chip 40
and the film carriér tape 34. At this point, the connection
leads 24 are positioned so that they are disposed above the
25 electrodes 42 of the semiconductor chip 40. The plurality of

electrodes 42 are then bonded to the plurality of connection
leads 24 either in a batch or one by one. For this bonding, it
is preferable that bumps are formed on either the electrodes

42 or the connection leads 24.
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15 making of a sem conductor device in accordance with this
~invention are shown in Figs. 1 to 7. In particular, Figs. 1 to 5
illustrate the process of nmaking the filmcarrier tape and Figs. 6
~and 7 shqw steps after the bonding of a sem conductor chip to the

filmcarrier tapeygegle fhat hewhbapPstRé @eﬁﬁcohd&to%o ch§p Wi C 40 QE%\%

necessarily fol l ow i nredi at’el y (sequenti al | ter the steps

in Figs. 1 twrﬁanged on theFfidhm careiér aabe|341®nthnﬁslémb@dﬁmén@§ ghbase
menber grepared as shown in Fig. 1. The film10 is in the shape
of a tape (|@mg1 hepeatanhich ﬁbenwﬁrdnganaiﬁefmn&ﬂ1ts tormEd 1@ooy|hhde

or pol yester, v%th th wi dt h Iﬂgreof bei ng dete y the size
of a seni condHictare chj pt(h?ot sHewhN2 g 18e on thefPBBPé?t?heﬁﬂdﬁl IVQJ@; the

mount edf) t herﬁ)rn%% %({'I tth"%[ r%%?ﬂ'l(}()l"l(’il;l(} | ECt Iblhc:i%l | ri%m_ a I_ Oghgre gll:él ©s

and is ‘al so
suitable forptdtsrdhldn 18- apply a resin, such as solder resist, to the

outer surface of the wiring pattern 30, to .insu1ate and
protect it. Note also that it is possible to cover portions
other than those that are to be electroplated with the resin
10 as described above. In this case, the portions to be
| é1ectrop1ated are, more specifically, the connection leads and
lands. Since this ensures that plating is not applied to
unnecessary portions, it makes it possible to reduce wastage
of the plating materials. Alternatively, if the wiring pattern
15 30 is disposed on the side of the film carrier tape 34 facing
the semiconductor chip 40, it is possible to omit this step of
applying solder resist or the 1like.
Next, the semiconductor chip 40 is sealed in with the
molding material, as shown in Fig. 7. Note that reference
20 number 36 denotes a region in which the molding material is
positioned. A cross-sectional view taken along the 1ine VIII-
VIII in Fig. 7 is shown in Fig. 8.
More specifically, the molding material 36 is injected
from the Tead holes 14 into the gap between the semiconductor
25 chip 40 and the film carrier tape 34. The molding material 36
~covers the electrodes 42 of the semiconductor chip 40. |
The molding material 36 is injected so as to cover end
surfaces 29a of the connection portions 29 (that is, the end

portions of the connection leads) that are exposed in the

B Y



Sprocket holes 12 and | ead holes 14, as shown in Fig. 2, are formed

in this film210 by a known hol e- maki ng t echni que such as punchi ng,

| aser-cutting, or chemcal etching. The |ead 5 holes 14 are formed in

rﬁglonslfogreSponding to el ectrodes 42 of a sem conductor chip 40

that w Jient e N¥ 3 rrierS laa Fiqghi 0. r

the | ead ho?‘es 14 ?;eredﬁ‘oflﬁ]’%’dflm cartrgegngg e tsﬁe' gg‘r?dsfﬁgd%l%r%%ﬁ{]%aé?igﬁe

|l eads 24 todre supehteges29a of 42he dnnectiornpadiéshge 29 s (then end

applied to the film 10, and a material that facilitates
~electrical pomuicriomf stitdr asnaection lesdal) fthialt wrieclcdnnadtied ebanphe is

copper foil 16, is affixed thereto whil e being pressed by heat- and

. presaurs;apmﬁaﬁﬁﬁQﬂes 42 of nbhpssendRORFUREAT £HITPeAY talh GReiRA Whbhn
in the figures. .15 Fig. .. .3 sh th t at £ N f Qi

has bedn O the EpRTReAn® tAEST ATR 190t oXPSsEd: “Tnide, Fen Brannee: i

pattern 20 is f f 4 r i b t Rk NG5

Bhown 1 n-Fi §TEYUTE CorYRId dIORAEY connoct o} 1eaBs ¥4 FEofi SR N6ia8%r

portions 2212t§{é1ecoaﬂec§ﬁ§'ﬁne§6i’?'l"(_)h§ad§9 24,0 PkBbI NG deBLSIES. 42 abifndthe

el ectrodes connection portions 29, which are all in an
el ectrical | ysemiconduworgiucthie 40at enak dTec tosdiate véhpmit son st tloe.

The pad

' reliability of the semiconductor device is increased.

10 Once this sealing by the molding material 36 is complet-
ed, the regions outside the molding material 36 are separated
from the film carrier tape 34 that acts as the base material.
This separation is done by a batch type of punchihg; and the
portions of the film carrier tape 34 used in the package (in

15 other words, the flexible substrate part thereof) are punched
out from the base material of the film carrier tape 34. There
are some embodiments with respect to the position of the
punching. For example, if the cutting position is within the
region of the holes 32 and also outside the resin-sealed

20 region, processing has already been done in the direction in
which the wiring pattern extends (the long-lateral direction
of the film), so no external force is put during this punching
step.

It is also possible to perform the punching further

25 outside than the holes 32, at positions that do not involve
the holes. This manner of punching that does not cut through
the holes 32 ensures that the eventual outer shape of the
semiconductor device has straight 1ine§. This has the advan-

tage of facilitating checks on the external appearance of the
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portions 22 are to be provided with bunps, such as sol der balls, so

that they can function as external el ectrodes. 25 Therefore, if the
pad portions 22 are viewed in plan, the outer surfaces thereof are
flkat and, have a predet erm ned surface area (which is usually w der

than the Coné'eﬂﬁié@r’iblh@?&ﬁddevice ir?f%-%%’é@q@éﬁf $tgppad portions 22

~thensel ves could be forne e-convex, so that they already
- function as bunpsFigdies® and 10 are views showing variations oflZhe above

' pad portions 22 could also be |ands as they are shown in the figure
- after the seembaththenby deviresppsdinde.toHotleeepartoad enlargedatviewsuth a
' case it would, be necessary to provide a connective material such as

' sol der on thel$i dé on which the 5 conponent (substrate) will be
aLtacheg hen s SETHOBSHR Barrigr EAPE BB I "SI RIS oA e
129 n o Moot G BSCEIYE 92 9 Buinglott 8y T IR Hoto W4l Lobe

that they are separated from corresponding plating leads 56.
In other words, this circular hole has a diameter that is
larger than the width of the connection portion 52. The step

10 of punching out the connection portions 52 is performed after
the plating step but before the step of bonding to the
electrodes of the semiconductor chip. A circular shape is
selected from consideration of the flow characteristics of the
resin as well as the adhesive capabilities thereof.

15 The resin sealing extends as far as the position of a
single-dotted 1ine 58, in such a manner that the end surfaces
of the connection portions 52 that are exposed from the
circular holes 54 are covered by the resin. After that,
punching is done at the position of a double-dotted 1ine 59,

20 to compiete the semiconductof device. The end portions of the
connection leads <connected to the electrodes of the
semiconductor chip are completely covered with resin. The
semiconductor device, thus obtained, achieves the same effects
to those of the previous embodiment.

25 In a film carrier tape 60 shown in Fig. 10, each of
connection portions 62 is punched out by an elongated hole 64
so that they are separated from corresponding plating leads
66. The elongated hole is, in other words, an oval shape. The

resin sealing extends as far as the position of a single-
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10 Each of the connection |eads 24 has one end portion

connected to a pad portion 22 for form ng an external elec- trode,
and is designed to be electrically conductive with respect to the pad
portion 22. Note that the connection |eads 24 are fornmed to be

nar rower th%tttfé% na@hep@rstlensSaan allhann&PNehaer ahé 08n@fslineaded roM fHd ch
Inevitably results in narrow connection | eads 22, because only

good electrw@ﬂnect1on(nnnmmnnylsa mhamewmewwkpﬁse@eWromndmm eorg el y
not only to the connection | eads 24, but also to the connection
portions 29 hoiss éﬂaaﬁet¢QN@Re@ndﬁﬂelpﬂeitaobngftﬁ@ecéﬁm@d purghing cis

| eads 24. The other end portion of each connecti.g

through (st Sh@dnedy hedibieedokiRAnbive 832, tpnn tgﬁoﬂn‘?”ierf djepass :

parts qf th con ct on 4.th t t d
hﬁles40 Ll h%ma I %gﬁgiegh§4 : ré%%% r%%PQEI &gge 24 Hﬂgﬁﬂ§UL 0
chip tion d

will be efe“scu V00 PRyt 0aY, Breh ey CLapTETeD %522“8223?%%3”5“5%?

in the co%m%anheasSédn¢c0ﬁduo@btl ofev e (setd gthax. The cioimeek-
tion leads 24 are electrically connected to the plating |eads 26

t hr ough t he paovoieictg qro gidritarenssSP a9 Ishﬂwn Hen sfeicg$ ors and 10 are not
e limited thereto. This point will be described below.

10 ' In Fig. 10, the major-axial direction of the elongated
hole shown in this figure is provided in a direction that is
substantially perpendicular to the edge that forms the outer
periphery of the package. With this configuration, the
boundary surface of the connection portions is positioned

15 further inward from thé outer periphery of the package than in
the example shown in Fig. 9. The distance up to contact with
the atmosphere is therefore further increased, which enables
an increase in the effect of preventing corrosion of the
leads. In addition, the elongated hole makes it possible to

20 widen the contact region with respect to.the resin, further
increasing the adhesive strength between the resin and the
substrate. In this case, the major-axial direction of the
elongated hole is provided in a direction that is substantial-
ly pérpendicu]ar to the edge that forms the outer periphery of

25 the package, so that the pitch of neighboring connection Teads
can be made tighter. However, if the pitch restrictions are
relaxed to a certain degree, it is not necessary to be
concerned about the direction of the major axis of the

elongated hole, so it makes no difference whether it is
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fromthe edges of the |lead holes 14 on the plating | eads 26 si des
thereof to the plating leads 26. In this case, the pl ati ng | eads 26
are formed to be positioned outside of the resin-sealed region. In

ot her words, the connection portions 5 29 are fornmed to extend fromthe

- connection ImaAs dd Wit Rfhe directtib@ tRaitniseslbgtanei &Ny pdheemd Péd T@r

| eads 26 outside of the resi n-seal ed region. Each of these plating
| eads 26 is ffoorthed edge thiat tfleemshdhe- batterapediipbetriyoafothe headtlkepge shaped
film10 and _is connected to the plating el ectrodes 28. The plating
10 el ect r digse idet @forawed® i nin R ¢iIohgs 14 edhreqt jeet { bh @theheavords,

t ape- shaped fjiJm 10.. Note that, th . :
conduct 1 vo. (ERIAEE Wb LD HH oS A GRTF LAILY ARG 101 to the,

:Ihg\insw ?’];1 tﬂge(fqo%ﬁ’r”bgrlnhvrﬁgaqaﬁet edd]t%ﬁenééernﬁ'?eerygbonﬁljﬁhw%bpka%ggee)r'nt ggyi Srte h(ra](r)\t
Phrough the b A e "8 B SR %G R nee s hcees 09 g
tin positions 58 and 68 are placed at a different position from
the final punch-out (cutting) positions 59 ahd 69, more
specifically, the cutting (punching) positions are placed
10 further outward from the resin-sealing position as seen from
the package, so thét the external appearance of the final
semiconductor device is straight. This makes it easy to check
the external appearance of the semiconductor device in a
subsequent step. There is also no danger that the cutting step
15 will damage the resin-sealed portions.
On the other hand, this does not mean that the cutting
(punching) position has to be placed at a different position
from the resin-sealing position; they could equally well be
the same. In addition, the cutting could be done, within the
20 holes, further outward from the position of the resin in the
holes. Note that even if the punching position and the resin-
sealing position are the same, the punching action is not
necessarily done along the outline of the resin drawn into the
holes, and the punching can be done along the outermost
25 straight 1ine of the resin-sealed portions. In any case, the
end portion of the connection portion connected to the
connection lead has a hole (a circular hole, an elongated
hole, etc) formed therein, and is provided at a position

inward of the end portion of the substrate (film carrier
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or solder other than gold could be used as this plating process. A
kfiown met hod can be used therefore, depending on 20 conditions such as
t he. connections. At |east part of the connection portions 29
pesitioned between the connection | eads 24 and the plating Ieads 26

o PhaC] cactdife) Pddetiat "EhEIGRE portichl dManeAbiReSiot Qi ifth is

pl ati ng- Iead si des thereof and t atlng out,
as shown in it dovdred onth 2%sim W|r|ng pattern (circuit pattern) 30

“fromthe conductive pattern 20 of Fig. 4. It does not matter whether
“the cutting Whett pdd i ina ireecdoamel dal tivet Abdver daschibéd aémbed froeint snd
any known techni que can be used _therefor. In addition, the thus-

cut porti ons? M ACNE 1eGENdYd I PlRdHES Bgithod: cpyld be used instead

f t.h | ead d h |
oads J6 in O theCBIPEErBYYASR Biianitia velhrabtTenge Roe’ A {SEr PIEEL
end port'onstﬁ]e 1htesé:1°fm”i%0tn'o°cn11‘ﬁﬁct%d24toaltﬂ@eth%8—1ayerftﬁﬁeegﬁscoﬁé’uc—

exanple and I s can be done by subject
tive pattern, adhesive, and f11m as in these examples; a two-

layer tape without the adhesive of the above structure could
also be used therefor.

10 Note that a chip formed to have electrodes along its two
sides is used in the above embodiments, but it should be
obvious that this invention can also be applied in the same
manner to a chip in which electrodes are provided along its
four sides. In such a case, the rectangular holes would be

15 provided in four directions on the tape. _

The above examples were described as relating to a fan-in
type of structure in which the external electrodes are drawn
inward towards the inner side of the semiconductor chip
region, but it is also possible to apply this invention to a

20 structure that combines the fan-in type with the opposite
thereof, a fan-out type. In such a case, these examples can be
used for the fan-in type, and prior techniques can be used for |
the fan-out type. |

Fig. 11 shows a circuit board 100 on which a semiconduc-

25 tor device 110, made by applying the above embodiment, is
mounted. Although not shown in detail in the figure, pad
portions 22 of the semiconductor device 110 and connection
portions (such as lands) -formed on the circuit board 100 are

electrically connected. Well-known solder, for example, is

-22-



5 these portions (or rather, the pattern at those positions) to

hdl f-etching or the like. In other words, it is not necessary to
conpletely renove the film 10 acting as a base. The result is a long
fi.lmcarrier tape 34 on which predetermned circuits are formed. Once
the ‘wiring Rf’ééc?rQS3QH@SCSRRQCE%H‘9%aﬁé‘r@ia]40 whPBRECd an% gﬁ@'& t%4
incJude the sides of the connection portions 29 t are stl

el ectrical | yi retmvpoget] bied wicher padh (the pad tooamsiohid otfhahel §emid§l@tydud9t3d>ﬂde
the wiring at positions bet ween the | ead holes 14 and the hol es 32.
Not e t hat afdeance 110taedstté1|@ cﬁorfrteoﬁ'r@tmermagomartm rc B uitthessb+pl e
term 15 "connection | eads also includes the wiring at positions

bet ween the3?&&*&Kﬁ@§)14tﬂume@3%BIé@eQZ Materials OFBGShdmamtﬁph@@éd

t hat t t hi t th t L 29 f d
biter the. pichd i B VB s, dnger 6onREBETED ofaB8harng webRNy cABectn o
th | t 4 ]
(e ot i oo B FELSE, Y APIAa T, ond 10k

portions 29.pmeHisdiPlEeDa3s8®. shown in the figure as being | ong,
narrow rectangul ar holes, but their shape is not limted t her et o.
One of a pair of long-lateral edges form ng each hole 25 32 is
positioned within the resin-seal ed region and the ot her is positioned
outside the resin-seal ed region, as shown in Fig. 7. The end
surfaces of the punched-out connection portions 29 form surfaces

that are positioned at | ongitudinal
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edges of the holes 32, so that the e exposed
-15- on the inner sid alﬂi S!WE ﬂt These exposed end
surfaces of the connection po

That is to say, in addition to form ng the desired CII’C i kHIS SHEET HASBERN ¢
32 forma structure for insulating thecgsamged end 5 sur f BERIAGED t he

connection portions 29. Next, as shown in Fig. 6, the fTIrm
carrier tape 34 is pl aced on top of the sem conductor chip 40. More
speci fically, the part of the filmcarrier tape that corresponds to a
flexible substratle is hasithoshed ra@bmgtawereﬁm—cs@ad@@t dwpehﬂsmulmndueﬂf’oorl n
this case, en. t he. i ndj vi dual en1co duct or device i eventual |y
separated fr k9ﬁa?nIWh&8 rider 1%%%? sghgtrate hPEﬁHBm@nPk%ﬂ%1kﬁyt%E

LTt A S DEAAR S BOHERR, e TBTESEhE BTN Wk gk
5 said connection 1leads is used for connection to one of
electrodes of a semiconductor chip and the other end portion
thereof is used for conhection to an exterior, said method
comprising:
a first step of positioning a part of a film
10 carrier tape corresponding to said flexible substrate above
said semiconductor chip, and also positioning said one end
portion and said other end portion of each of said connection
leads within a region of said semiconductor chip;

a second step of connecting said one end portion of

15 each of said connection leads to one of said‘e1ectrode of said
semiconductor chip, after said first step;

a third step of sealing in resin an active surface
of said semiconductor chip that comprises said connected
electrodes and an area that comprises said one end portion of

20 each of said connection leads, after said second step; and

a fourth step of separating an individual piece from

said film carrier tape, after said third step. '
2. The method of making a semiconductor device as
defined in claim 1, wherein said fourth step is performed
25 outside a region sealed with said resin.
3. The method of making a semiconductor device as
defined in claim 1, further comprising a step of forming said

film carrier tape, before said first step.

_24_

This Sheet Has Been RTlaced




15 positioned to be visible through the |ead holes 14 of _
carrier tape 34. The size of the sem conductor chip that Hl"‘l”l"ﬂ“H“ll‘lH“l '
this case is irrelevant, provided that the end porti ons ©f the s =

" sem conductor chip are positioned at |ocations that are outside the
edges that formthe inmes sicdeddf of hanakihg heagempt&sdleH oM fdé'vric@eaéead
hol-e 14 side of the holes 32, as showmn in this figure.

arrangenment défimegthinhaflaim 3, whqnemhﬁsmndnedegapf|§dﬁmwngié&ﬂmeﬁﬂ1mhe
sem conductor chjip 40 and the filmcarrier tape 34. At this point,

the connecti®drrier taQQKEPMPWtﬁ%SpOS|t|oned so t hat they are di sposed
above the 25 el ectrodes, 42 of %pe sem conduct or, chip The plurality of

el ectrodes 42 are ther b®R8RdAf o ﬁ@‘Bﬂu@aﬁQﬂPQQtRMﬁnﬂﬁﬁﬂQﬁﬂ on a feh@s 24
: th f bl
el T B B A DA b 40 BELHERL

leads 24.  connection leads, a plurality of corfiection
t hat, when the seﬁ%conductor cth 40 hag %een tion portions, at Meast

one plating lead and a plating electrode in an electrically

conductive state, said connection leads being formed within
said region to be sealed in said resin and electrically

10 connecting said electrodes to said exterior, each of said
connection portions being connected to one of said connection
leads and extending to outside said resin-sealed region, said
plating 1lead being connected to said connection portions
outside said resin-sealed region, and said plating electrode

15 being connected to said plating lead; |

a step of performing electroplating on said conduc-
tive pattern, through said plating electrode; and

a step of punching out at least part of each of said
connection portions.

20 - 5. The method of making a semiconductor device as
defined in claim 4, wherein said connection portions are
punched out in a single batch.

6. A method of making a film carrier tape, comprising
forming a conductive pattern on a film, said conductive

25 pattern electrically comprising all of a plurality of connec-
tion 1eads; at least one plating lead and a plating electrode
in an electrically conductive state, said connection 1leads
being formed within a region to be sealed and electrically

connecting electrodes of a semiconductor chip to external
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arranged on the filmcarrier tape 34 in this enbodinent, the
~at which the wiring pattern 30 is forned is on the surimlmml")muullrn‘llll
- filmthat is on the opposite side fromthe 5 surface faci*nge¢ th s
sem conductor chip. It is therefore preferable to apply a reS|n

such as sol Qﬁrecrﬁ%ld‘és 52 ild®1ating 26har b&Yh aésnﬁécftea ¥h T $4d REdRd L 30,

§t0|nsulate and protect it. Note also t It 1s possible to cover

portions t1onnTEﬁdshaormbdsadPWMtsneetsahdeﬂeziéwpkegédnw1dmdfsaT¢SIn
10 as described above. In- this case, the portions to be

el ectropl at éd adrieng redree twats fhieciang ;cortne@tcaﬂ\rtebtsamrd Indaadsirndead. | ands.
- Since this ensures that plating is not applied to unnecessary
| portions, it makés it ‘b(ﬂ@stihcﬂdeOtfomﬁgdﬂéeamééﬂﬁg@ar”er HF’@heCQﬂ“%lHﬁ]U‘g

| t I Al 't t I f di d
Side of the 111m carr et BF TG To8d Rdles A& didist or chip 40, 11
3, possible Lo omt th s aiemploroyigi APhYhBIATONAIT RISt dpdit ke

t he sen1conductor §O%eE! 'n W h t he
materi al, asaSpPwy 1inh c'anq)rﬂs”{\gotg%itdwqted@frﬁﬂ@‘sce 20 nunber 36 denot es a

region in which the nolding material is p05|t|oned A cross-sectional

; view taken along the ld netapp 16f forming a conductive pattern comprising

| pad portions, connection leads, a plating lead, a plating

10 electrode, and connection portions, from said metal foil;

a sfep of plating said conductive battern through
said plating electrode; and B |
| a step of processing said connection portions to
form a wiring pattern.

15 8. The method of making a film carrier tape as defined
in claim 7, wherein said step of forming said wiring pattern
is performed by punching out said connection portions.

9. The method of making a semiconductor device as
defined in claim 8, wherein said connection portions are

20 punched out in a single batch.

10. The method of making a semiconductor device as
defined in claim 8,'wherein said punching is performed for
each of said connection portions.

11. The method of making a semiconductor device as

25 defined in any one of claims 8 to 10, wherein each of said
connection portions is punched out to form a circular hole.

12. The method of making a semiconductor device as
defined in claim 11, wherein said circular hole has an oval

shape, such that a major-axial direction of said oval shape is

_26._
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VIIl in Fig. 7 is shown in Fig. 8. More speci fical
nol ding material 36 is injected fromthe | ead holes 14 “IIII“@EI@“!!HI'I "|“| :
between the sem conductor 25 chip 40 and the filmcarrier tapec es *
mol ding material 36 covers the el ectrodes 42 of the sem conductor

hi p 40. : : o136 1ias kB : d
chi p aligned.sUms tEH i W%b%'e?ﬂm%@(ﬂaﬁa;tfﬂi gféf(ﬁeeﬁg)nr@ﬁ ne® ahO¥ e PN

sursf aces 29a of the connection portions 2 t

- portions of péeisoanecét o semilsondletonrgeekpesed in the
-17- holes 32 of the filmcarrier tape 34. This ensures that

t he end surfacesT®amefthode obnmeaking porséemisoduéthe aevice as
portions of the connection |eads) that are connected to the i
el ectrodes 43256tNeGheiReh] 2HNdlct WRCERID AoPEREeebive efii lint hs Brovided on

(oSt D N S LS oo PXRETAL coniy i, PALERTEC otore BREEMismuceton
DO o e R o BRIRG, 2% #fa ' PEgion o BLIA"VEHARI IV §8118PH
excluding a region to be subjected to said plating.

14. The method of making a semiconductor device as
defined in claim 13, wherein a resin is used for said protec-

10 tive film.

15. The method of making a semiconductor device as
defined in claim 14, wherein a solder resist is used for said
resin. |

16. A semiconductor device comprising:

15 a semiconductor chip having a plurality of elec-
trodes;

a flexible substrate positioned above said
semiconductor chip, at a predetermined distance therefrom, and
also overlaying said semiconductor chip;

20 _' resin positioned between said semiconductor chip and
said flexible substrate, said resin sealing a surface of said
semiconductor chip, said surface having said electrodes; and

a plurality of connection leads on said flexible
substrate, each of said connection 1leads having one end

25 portion being connected to one of said electrodes of said
semiconductor chip and the other end portion being used for
connection to the exterior, said connection Tleads being
positioned within a region where said one end portion and said

other end portion are sealed with said resin, one of said one
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~reliability of the sem conductor device is increased. 10

~sealing by the nolding material 36 is conplet- ed, th*llllm“mﬁm"“mmm
outside the nolding material 36 are separated fromthe*fikmetar%ier

tape 34 that acts as the base material. . This separation is done by a
bat ch type GnPyitith @idl dd4d other POSEL PHS @ém@epésifﬁ&ﬁéa'@ioéélp?o34
used in the package (in 15 ot her words, the flexible substrate part

t hereof ) arerpuocited peripberyf rom Bhedbasemmabﬁduatoof dhip f iahieh clag fhgr

tape 34. There are some enbodi nents with respect to the position of
t he puramh Tefe Ror cevameide, witht hea tdit triesg nposibt i bo it sni shide tface
regi on of the holes 32 and al so outside the resin-sealed 20 regi on,

~ processing R W19ady been done in the direction |n whi ch the wiring

Ext erndi orce i & put TUF: RGN FpRopGReh vice agcdptined iR oTEig e,
2150, PSS! Difnd s I {IER {4e PHIEA0NA TS 11801018 S hgEr 4100 44y ot e
punchi ng t haja APeso TES &Hé bbE9Hgbned wherkhaaliel @he3dErEnd aso f Hadnd her
eventual outer shape of the sem conductor device has straight |ines.-
This has theszidtVagennection leads which is completely covered with said
resin are positioned, each of said holes having one of a

10 circular shape and an oval shape.

18. A circuit board on which the semiconductor device as
defined in claim 16 or 17 is mounted, and to which said
semiconductor device is electrically connected through pad
portions of said semiconductor device.

15 19. A film carrier tape used for a resin-sealed type
semiconductor device, comprising:

pad portions on which external electrodes are formed
within a region to be sealed in resin, said pad portions being
electroplated;

20 a plurality of connection leads disbosed within said
region to be sealed in said resin, each of said connection
leads connecting each of said external electrodes to each of
electrodes of a semiconductof chip, said connection Tleads
being electroplated;

25 at least one plating lead formed outside said resin-
sealed region, said plating lead being electroplated;

a p]ura11{y of connection portions electrically
connecting said plating lead to ones of said connection leads

excluding at Tleast one, said connection portions being
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tage of facilitating checks on the external appearance of the

-18- sem conductor device in a subsequent step. HIII!IJI"!“I""!I"I"l"l |
Figs. 9 and 10 are views show ng variations of the above =empodt nemt,s  +
corresponding to the partial enlarged views in Fig. 7. 5 In a
filmcarriergtaperdPisfeyn in Fig. 9, each of connection portions 52
I s spunched out by a circular hole 54 so that they are separated from

correspondi ng pl ati ng datisas6. one holle qirwaridiorgse1ddt si®aT cihau1aetenhas
a dianeter that is | arger than the width of the connection portion 52.

The step 1etwserpusahd ngxoludedeovenndcisiadd pomnientsi P Teadserdmd nealid
after the plating step but before the step of bonding to the
el ectrodes cf?]attf%é‘gse]rﬁ%noéjﬁq or chip. A circular shape is sel ect ed

the adRes ve capapi 11t LCt {EreEFEE AEAEE ' EohRSefea B8, saig £ AL METIFRY 12°
far as the pgsig imp]fnogae[ ectriddyd %@ﬂ%ée@]édﬂ%&ﬁaﬁdﬂ such a nmanner that

the end surfaces e connection portions 52 at are exposed from
t he circul ag hol®se S4iame eaveied bhagde asesgefinédierin hatlaim 19,

punching is done at the position of a double-dotted line 59, 20 to
conpl et e t hevheard doneachowofdesd k. hdhesehdsp@ t reatanful ae shape and is
formed to extend over a plurality ones of said connection

10 portions.

21. The film carrier tape as defined in claim 19,
wherein there are a plurality of said holes, and each of said
holes has one of a circular shape and an oval shape and is
formed to correspond to each of said connection portions.

15 . 22. The film carrier tape as defined in claim 21,
wherein each of said holes has an oval shape, such that a
major-axial direction of said oval shape is aligned
substantially perpendicular to a side forming an outer

periphery of said semiconductor device.
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connection | eads connected to the el ectrodes of the sem conduct or chip

are conpletely covered with resin. The sem conduct or device, thus
obt.ai ned, achi eves the sane effects to those of the previous

enbodi nept. 25 In a filmcarrier tape 60 shown in Fig. 10, each of
conrection portions 62 is punched out ABgt23c¢l ongated hol e 64 so that
they are separated from correspondi ng plating | eads 66. The

el ongated hole is, in other words, an oval shape. The resin sealing
extends as far as the position of a single-

-19- Thilg t @6 |8 neeB8¢conduston alewiroesrmatet byheushng sar fhtls of
t he connection portions 62 that are exposed fromthe el ongated

hol es .64 ar €aldviilediaPRe 3| Medhogk Ohe MaKIAY plineni $aNe s whereignothe by
a doubl e-dotted |ine .69, .w thin tﬁﬁ tﬂner si des of

5 t he.el ongat ed
hol os 64. 1 PARHASE rads 15 RAoBRnES HARGNThy'ST2¢ andcgppaesign et blans
snore Y oy o SBIBRIT AR S0P 2 4R igonaustBTE| EHES % SRELCCARHELES,
'Figs. 9 and gb@®pting is performed in a state where connection leads

24, plating leads 26 and plating electrodes 28 are all
conductive, the connection leads being are formed within a
region to be filled with a molding material 36 and being

10 connected to electrodes 42 of a semiconductor chip 40 and pad
portions 22, the plating leads 26 being connected to the
"connection leads 24, and plating electrodes 28 being connected

to the plating leads 26. The connection portions 29 are
punched out into the region to be filled with the molding

15 material, the connection leads 24 and the electrodes 42 are
connected, and the molding material 36 is poured in. The end
surfaces of the connection leads 24 that are exposed from the

holes 32 are also covered by the molding material 36 so as not

to be exposed.
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limted thereto. This point will be described below. 10 In Fig: 10,
the major-axial direction of the el ongated hol e shown in this figure
is provided in a direction that is substantially perpendicular to the
edge that-forns the-outer peri phery of the package. Wth this
configuration, the _ boundary surface of the connection portions is
positioned 15 further inward fromthe oputé€Q periphery of the package
than in t he exanple shown in Fig. 9. “The distance up to contact with
the atnosphere is therefore further increased, which enables an
increase in the effect of preventing corrosion of the | eads. In
addition, the elongated hole nmakes it possible to 20 w den the contact
region with respect to. the resin, further i ncreasi ng the adhesive
strength between the resin and the .substrate. In this case, the

maj or-axi al direction of the el ongated hole is provided in a
direction that is substantial - | y perpendicular to the edge that
forns the outer perjphery of 25 t he package, so that the pitch of

nei ghbori ng connection | eads rght eryn However, if the
pitch restrictions are rgl axed to a certay dodree, it is not
necessary to be concern about the directfon of the major axis of
t he el ongated hole, so it kes no differencq whether it is

FIG.|

F1G.2
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- 20- provided in the direction that is substantially

péer pendi cul ar . to the edge that forns the outer periphery of the
package, as descri bed above, or in a crossing direction (in other
wards, . aligned in a direction that is substantially parallel to the
5 ' edge forming the outer periphery of the package). In
addition, in Figs. 9 and 10, the refip#a-9ealing positions 58 and
68 are placed at a different position fro -the final punch-out
(cutting) positions 59 and 69, nore specifically, the cutting
(punching) positions are placed 10 further outward fromthe
resin-sealing position as seen.from - the package, so that the external
appear ance of the final sem conductor device is straight. This nmakes
it easy to check t he external appearance of the sem conductor device
in a subsequent step. There is also no danger that the cutting step
15 w || damage the resin-seal ed portions. . On the other hand,
this does. not nmean that the cutting

FIG.3




(punching) position has to be placed at a different position from

t he resin-sealing position; they could equally well be the sane. In
addi tion, the cutti'ng could be done, within the 20 holes, further _
outward fromthe position of the resin in the hol es. Note that even
i f t'he punching position and the resin- ' sealing position are the
sarme, the punching action is not 'ngggzggrily done al ong the outline
of the resin drawn into the - . hol es, 7and the punching can be done

al ong the outernost 25 straight line of the resin-sealed portions. In
any case, the . end portion of the connection portion connected to the
connection |l ead has a hole (a circular hole, an el ongated - hole, etc)
formed therein, and is provided at a position i nward of the end
portion of the substrate (filmcarrier :

-21- '~ tape), so that the end portion of the connection portion
is kept covered with resin. FTJ S%n c%hen plating is done in the
above descri.bed enbodi nents, a Kn non-el ectrolytic plating nmethod

could be used instead 5 of the electrolytic plating. 1In addition, the
filmcarrier -
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tape itself is not limted to the three-layer tape of conduc- tive
pattern, adhesive, and film as in these exanples; a two- | ayer tape
wi t.hout the adhesive of the above structure could - al so be used
therefor, 10 Note that a chip forned to have el ectrodes along its
two* sides is used in the above enbodi nents, but it should be

obwi ous that this invention can also be agp d in the sane manner to
a chip in which electrodes are provided aléng its four sides. In such
a case, the rectangul ar holes would be 15 provided in four directions on
t he tape. - The above exanples were described as relating to a
fan-in type of structure in which the external electrodes are drawn
inward towards the inner side of the sem conductor chip regi on, but
it is also possible to apply this in{iﬁl(gn f§ a 20 structure that
conbines the fan-in type with the opposite ° t hereof, a fan-out type. In
~such a case, these exanples can be used for the fan-in type, and
prior techniques can be used for t he fan-out type. Fig 11
shows a circuit board 100 on which a sem conduc- 25 tor device 110, nmde
by applying the above enbodi nent, is mount ed. Al t hough not shown in
detail in the figure, pad portions 22 of the sem conductor device 110
and connecti on portions (such as |ands) formed on the circuit board
100 are electrically connected. Wll-known sol der, for exanple, is

-22. _
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used as the connection material, which is designed to be I nt er posed
bet ween both (the pad portions of the sem conductor ' device 110 and

t he. connection portions of the circuit sub- strate 100), to connect
them Materials other than solder 5 could be wused as the connection
material, such as an ani sotropi ¢ conductive adhe5| ve, Or various

ot her connection nmeans coul d be used5/9

FIG.6
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-23- Cl ai ns L REPLACED
1. A nmethod of making a resin-seal ed type sem conductor: device in
which a flexible substrate having a plurality of connection leads is
used, where one end portion of each of 5 said connection leads is
used for connection to one of el ectrodes of a sem conductor chip
and- t he other end portion ' 6/9

FIG.7
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thereof is used for connection to an exterior, said nethod conpri si ng:
afirst step of positioning a part of a film10 carrier tape
corryesponding to said flexible substrate above . said sem conduct or

chip, ,and al so positioning said one end portion and said other end
port’ion of each of said connection | eads within a region of said

sem conduct or chip; a secopd ep of connecting said one end
portion of 15 each of said connection |eads-to one of said el ectrode of
.said sen conductor chip, after said first step; . athird
step of sealing in resin an active surface of said sem conductor chip
t hat conprises said connected el ectrodes and an area that conprises
said one end portion of 20 each of said connection |eads, after said
second step; and a fourth step of separating an individua
pi ece from said filmcarrier tape, after said third step.

2. The nmet hod of naking a sem conductor device as defined in claim
1, wherein said fourth step is perforned 25 outside a region sealed with
said resin. 3. The nethod of meking a sem conductor device
as defined in-claim1l, furt r!(gmfasing a step of formng said
filmcarrier tape, before said firs tep. 4. The net hod
of making a sem conductor device as defined in claim3, wherein said
step of formng said film carrier. tape conprises: a
step of formng a conductive pattern on a film

29a
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; :
'5 said conductive pattern electrically conprising all of said
cohnection |leads, a plurality of connection portions, at |east one
plating lead and a plating electrode in an“electrically conductive
state, said connection |eads being formed within said region to be
seaied in said resin and electrically 10 connecting said electrodes to
said exterior, each of said connec%%gnsportions bei ng connected to
one of said connection | eads and extefiding to outside said
resin-sealed region, said pl ating | ead bei ng connected to said
connection portions out si de” said resin-seal ed regi-on, and said

pl ati ng el ectrode 15 bei ng connected to said plating |ead;

a step of performng electroplating on said conduc- tive pattern,

t hrough said plating el ectrode; and a step of punching out
at |l east part of each of said connection portions. 20 5.

The method of nmking a seniconductor d@9ice gg defined in claim4,
wherein said connection portions are K puhched out in a single batch.

6. A nmethod of nmaking a filmcarri = onpri sing formng a
conductive pafrgr@yoOa film S%};F‘dm\ 54 _

52
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25 pattern electrically conprising all of a plurality-of connec-

'ti*on leads, at |least one plating | ead and a plating el ectrode in an
electrically conductive state, said connection |eads bei ng forned
wi.thin.axregion to be sealed and el ectrically connecting el ectrodes
of @ sem conductor chip to external - 25-
el ectrodes, said plating | ead being conneyygdgto sai d connec- tion

| eads fornmed to outside said seal ed region? and said pl ati ng el ectrode
bei ng connected to said plating | ead. 7. A nmethod of nmaking a
filmecarrier tape, conprising: 5 a step of formng | ead hol es
inafilm a step of providing a netal foil over a region of
said filmconprising said | ead hol es; a step of formng a
conductive pattern conprising pad portions, connection |eads, a
plating lead, a plating 10 electrode, and connection portions, fromsaid
netal foil; ' a step of .plating said conductive pattern

t hr ough said plating el ectrode; and

FIG. 11




a step;of processing said connectionJ.ﬂﬂilﬂl lﬂ'l u{ml form a aB6RRV -2
pattern. 15 8. The net hod ;ofl!i | arrier ta

| | 8 ofl | PR def i ned
in claim7, wherein said step of formng sard wiring pattern S
performed by punching out said connection portions. 9 The

met hod of making a sem conductor devi @4 as - defined in claimS8,
wherei n said connection portions are 20 punched out in a single batch.

10. The netgpdIMs:meki ng a sem conductor device as defined in claim
8, wherein said punching is perforned-for each of said connection

portions. Eh‘? _Bki., ' ?{Eﬂ!ﬂ& r ice as
25 defi nedl'l n a%ymg%léo%fo o %&%’{g&%%é?ﬁ% §e§§%ﬁ) 0 stg?cflevqgé/
connection porti ofs wisichuaciiedbls substite havitigr & upleirality ®f connection  12.
The met hod of making a sem conductor device as defined in claim1ll,

wherei n sai d ci r clgrds iRdieechaghere englend portien s each pfsaidgonneatjon - axi al

direction of sai | .sh S . : - 26-

al i gned- subst ant ﬁlggﬁ?} 6§r Sfegﬁea# c{?farcopgegugpdetof o AT n8f aﬁlegHoec}es of §
periphery of a segdm@rshdiictordehipCend the other eAd. partreheLsbIdk ASEd Ny a
sem conduct or device as defined in claim7, wherein a protective film

i s provided on 5 forgonmscsiomio an @d@ﬁiﬁu@@id/mqﬁhpdmpri@mgire said step
of a first step of positioning a part of a film carrier tape
corresponding to said flexible substrate above said
semiconductor chip, and also positioning said one end portion
~ and said other end portion of each of said connection leads
within a region of said semiconductor chip;
a second step of connecting said one end .portion of each of
said connection leads to one of said electrode of said
semiconductor éhip, after said first step;
a third step of seéling in resin an active surface of said
semiconductor chip that comprises said connected electrodes
and an area that comprises sa.id\one end portion of each of
said connection leads, after said second step; and
a fourth step of separating an individual resin-sealed

semiconductor from said film carrier tape, after said third step.

2. The method of making a semiconductor device as defined in
claim 1, wherein said fourth Step is performed outside a region
sealed with said resin.

3. The method of making a semiconductor device as defined in
claim 1, further comprising a step of forming said film carrier
tape, before said first step.

4.  The method of making a semiconductor device as defined in
claim 3, wherein said step of forming said film carrier tape

comprises:
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exeout ing plati ng, said region of st ol |EHNBMIIRE e o nod St Ve, 2

a sem conduct or device as defined in ©ldi m"13° wherein a resin is used
for said protec- 10 tive film 15. The nethod of meking a

senm conductor device as defined i @8l aim 14, wherein a sol der resist
I's used for said resin. 16. A sem conductor device
conprising: 15 g step of forgeiig adyehdiucEié Ppadteriy oh PhUffiddn,t waitf el ec-
t r odes; a flexible substrate positjioned above said

seni conduct or chi gonductver epatterni nelectieallincccamprisingmalhnef  saidy so

overlaying said sem tQr. chip; . I es| Lti et ween
sai d sem conducto °%‘§?€'S‘§ﬁd‘%ad%’ %&’,lﬁpﬂ%’xP£|an§{f§§’t°?‘ak’§f8§§%u a?glg,lgﬁp _
seal ing a surfacepfé phitéhg leaclS%ﬁcPOéldyl@tﬁfgf edrrodai th san f aletHeallyg said
el ectrodes; and . a plurality of connection |eads on said
flexible subeendustive sstates said cameassion deads ringaformedwithin 25

portion being conp ed .o _one S i%glectrods of .sai .
sem conductor chi f)a_ o' 8ot _ e(r)'g;eenge glt i151n %%llangret?ér_éd_ eleetng%lmect i on
to the exterior, sghAec@ngeshidnecleebrildacitdd said eRfstidr, OR@EhW dfhisaid

regi on where said one end portion and said ot her end portion are
seal ed with sai d ¢emnectioneastions hesigeconnected to one of said commectienti on

and said other pojltifn,By E‘:‘Ete%?ﬁh&i %n%gltgil_ 2°8ald resin-sealed region, said

plating lead being connected to said connection portions
outside said resin-sealed region, and said plating electrode
being connected to said plating lead;
a step of performing electroplating on said conductive pattern,
through said plating electrode; and
a step of punching out at least part of each of said connection
portions.

5. The method of making a semiconductor device as defined in
claim 4, wherein said connection portions are punched out in
a single batch.

6. A method of making a film carrier tape, comprising:
a step of forming lead holes in a film;
a step of providing a metal foil over a region of said film
comprising said lead holes;
a step of forming a conductive pattern comprising pad
portions, connection leads, a plating lead, a plating electrode, |

and connection portions, from said metal foil, one of said pad

portions connected to one of said connection leads, one of said

connection leads connected to one of said connection portions,

said connection portions connected to said plating lead, said

plating lead connected to said plating electrode;
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an outer periphery of said seni clj'ﬂ’ﬁﬂimwmmlﬁmj & CEMENTOSHEET L v
covered with said resin up to it ornft 1 on. 17.

The sem conductor device as defined in claim 16, q/vg W
hol es™ are po

formed in said flexible substrate, each of saifd
where said one of end portions of 26i d connecfi

conpletely covered with said resin are positigned, each of said} holes
having one of a Istel Idf%lhﬁhgsgﬁaecaﬁdueﬂve\ﬁ&tt&bﬁ@ﬁrough said g A
circuit board on which the sem conductor device as defin d I'n cI aim
16 or 17 is nountedectradd; andwhi ch said sem conduct or device is

electrically connect ed thro tions af sa em conduct or
devi ce. 15 b of citfihgl Shid, consfetipbedorpny e Jpis BaPGHIE pe
seni conduct or de aQc@erﬁ;.orrprl si ng: pad portions on which

external electrodes are forned within a region to be sealed in resin,
said pad pofti onﬁ‘l‘tm'mﬁgf,hod of n'xall«:éngla)ﬁlmt@d'rie?(tape as defined in glhimab, ty of
connecti on Teads s%se th| n fal . fegion to be seal egc?hn sai d
resin, each of sdfd€ ﬂn%%’\fq S OE er nal
el ectrodes to eaghjaf wiring €b §&E{~ﬁ?d%§ g)Terﬁ)rﬁ?éHCBS}d%iﬂéhlﬁ@ Ry abgid
connection | eads being" el ectropl | east one

pl ating | ead f or wethmeatkindposdms.r esi n- seal ed region, said plating
| ead bei ng ectr Iat X . a plurality of connection
portions ol Fhétiod of, malsing  serafcpPatiofyr (dextre 85 Aekned owi o

C QPQS‘“ on 1 eads cla1m 7 LriHerein'Saitf chRABLLIBACpoRRI P8 NRAJHY B! #ONS

sjt oned

a single batch.

9. The method of making a semiconductor device as defined in
claim 7, wherein said punching is- performed for each of said
conne-c;ion portions. ' |

10. The method of making a semiconductor device as defined in
any one of clajms_'_7_ to _9_, wherein each of said connection
poftions is punched out to form a circular hole.

11. The method of making a semiconductor device as defined in
claim }9, wherein said circular hole has an oval shape, such
that a major-axial direction of said oval shape is aligned
substantially perpendicular to a side forming an outer
periphery of a semiconductor device.

12. The method of making a semiconductor device as defined in
claim 6, wherein a protective film is provided on a region of
said conductive pattern, before said step of executing plaﬁng,
said region of said conductive pattern excluding a region to be
subjected to said plating.

13. The method of making a semiconductor device as defined in
claim 12, wherein a resin is used for said protective film.

14. The method of making a semiconductor device as defined in

claim 13, wherein a solder resist is used for said resin.



or ovi ding el ect i cal e."EQSFL?T §ﬁlllll||l lllIlLIIIHHIIIMIIId’

connection | eads and said pl*at fng- | etad;s and
el ectrodes connected to said plating |ead, s i @ pl ﬁg ng%%el ect r odes
bei ng el ectropl at ed. 20. The 27I mcarrjfe tape [

claim 19, wherei n each of said holes has a | 10
formed to exgend Ao¥emicomiuEady aeme@%niﬁnéiﬁlgd porfti ons.

21. The fil+earrier tape as defined in‘claim-9, re are a
plurality of saie Sﬁ:ﬂnmnélndtoe'adhpdia\sagm plural!tyildslmom of a circular

shape and an oval dto corr ond t f said
connection porti @n@e’%ﬁe su%strat&posxﬁ%lmaf?. ?rY?:éPf mlFQBaucg Hﬁm’ned in
claim 21, Wagr §i Eré‘@éﬂ%r&fmé&' Ehéi&h@é ﬂf’e?eﬁ‘?on?v%cﬁ f@es oveitdyihgat a
maj or-axial direction of sard oval shape is aligned

substantial ly psaprérsandabaduct@r chip;side forming an outer

eri phery of said sem co uct devi ce
periphery resin posri] oned between ‘said semiconductor chip and said

ectlon 10

flexible substrate, said resin sealing a surface of said
semiconductor chip, said surface having said electrodes; and

a plurality of connection leads on said flexible substrate, each
of said connection leads having one end portion being
connected to one of said electrodes of said semiconductor chip
and the other end porﬁon being used for connection to the
exterior, said connectioh leads being positioned within a region

of said semiconductor chip, said one end portion sealed with

said resin, said one end portion being positioned close to an

outer periphery of said semiconductor chip and being
completely covered with said resin up to its side face portion.
16. The semiconductor device as defined in claim _15, wherein
holes are formed in said flexible substrate, each of said holes
are positioned where said one of end portions of said
connection leads which is completely covered with said resin
are positioned, each of said holes having one of a circular
shape and an oval shape. | |
17. A circuit board on which the semiconductor device as defined

in claim 15 or 16 is mounted, and to which said

semiconductor device is electrically connected through pad
portions of said semiconductor device. '
18. A film carrier tape used for a resin-sealed type semiconductor

device, comprising:
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pad portions on which external electrodes are formed within a

region of a semiconductor chip, said pad portions being

electroplated;

a plurality of connection leads disposed within said region to
be sealed in said resin, each of said connection leads
connecting each of said external electrodes to each of
electrodes of a semiconductor chip, said connection leads
being electroplated;

at least one plating lead formed outside said region of said

semiconductor chip, said plating lead being electroplated;

a plurality of connection portions electrically connecting said
plating lead to ones of said connection leads excluding at least
one, said connection portions being electroplated;

at least one hole providing electrical insulation between said
excluded one of said connection leads and said iolating lead;
and

plating electrodes connected to said plating lead, said plating
electrodes being electroplated. '
The film carrier tape as defined in claim 18, wherein each of
said holes has a rectangular shape and is formed to extend
over a plurality ones of said connection portions.

The film carrier tape as defined in claim 18, wherein there are
a plurality of said holes, and each of said holes has one of a
circular shape and an oval shape and is formed to correspond
to each of said connection portions.

The film carrier tape as defined in claim 20, wherein each of

said holes has an oval shape, such that a major-axial direction

of said oval shape is aligned substantially perpendicular to a

side forming an outer periphery of said semiconductor device.
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