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package in which the . package size is the sane as or only very slightly
| arger than the chlmpngED hQ&B@ev%NBpﬁbﬁeTB@NESPIN§IHH ENdy is very

i mportant for inproving packagi ng density. CSP differs froma quad fl at
package (QFP) having outer |eads only around the periphery of the package,

I n havi ng I ction termnals arranged in a plane, and capable
of beipglggﬁ$§@gﬂﬂbdﬁﬁgg? More specifically, a conventional CSP conprises
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connection termnals are forned and the wiring is connected to the

el ect r odemani flalvet Lreim g ontheet osamda!. p. mbundeder baetdier amdi selectrapiki ed
to the surface of the wiring, and oxidation of the wring is prevented. 2
APR 20 04instrument, and part1cu1ar}y to chip size package (CSP)

fabrication technology and mounting technology for CSP.

BACKGROUND ART

There is no formal definition ¢f chip size/scale package
(CSP), but generally this refers to an IC package in which the
package size is the same as or oniy very slightly larger than
the chip size. The development of CSP technology is very
important for improving packaging density.

CsSp differs from a quad flat package (QFP) having outer
leads only around the periphery of the package, in having
external connection terminals arranged in a plane, and capable

iﬂ of being surface mounted. More specifically, a conventional
CSP comprises a polyimide substrate on which wiring is formed,
external connection terminals formed on this wiring, and a
semiconductor chip attached on the surface of the polyimide
substrate opposite to that on which the external connection
terminals are formed, and the wiring is connected to the
electrodes of the semiconductor chip. Moreover, solder resist
is applied to the surface of the W1ring, and oxidation of the

wiring is prevented.



2 \Wen sol der resist adheres not only to the wiring but also to ZqufR a }
external connection termnals, during nounting bad electrical connecti @]
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and electronic instrunent to which CSP technol ogy is appli
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termnal. According to the present invention, since an opening IS
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electronic instrument to which CSP technology is applied, but
in which the application of solder resist to the surface is

avoided.

DISCLOSURE OF THE INVEﬁTION

The film carrier tape of the present invention comprises:

a substrate material having flexible and insulating
properties; and

a wiring pattern formed on one of sides of the substrate
material, the wiring pattern including a plurality of leads

‘ connected to a semiconductor element and a pad integrally

formed with each of the leads for an external connection
terminal formed thereon, each of the leads being adhered to
the substrate material on a whole surface facing the substrate
material, and the substrate material having an opening at a
position corresponding to the pad for forming the external
connection terminal.

According to the present invention, since an opening is

provided beforehand, external connection terminals can be



2004 3 provi ded on the surface opposite to that on which the wiring
pattern is formed, connected to the wiring pattern through the PppniPm.200h
Therefore, it is not necessary to apply solder resist to the wiring
pattern ile. i di t 0 ' term,nals. Moreoyer, i.f a
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on which the wiring pattern is formed, and a structure for connec to
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ul traconpact sem conductor device can be obtained. The opening is forned to
cor responderminad spaMoreandr ,t hérafaami condycids aremendeisndéspoakdt be
substrate material. Therefore, the_ incidence of stress between the pads
and the $hBsEHATACRaPBr WANCRakNBeWi EAN8eBattarnhes pteemed. i thenwi omngt he

connecti on gﬁrtion with, the seaicond c{or e#enen% by thﬁ-le%ds, bej ng the
most i npoPRAREIN ('S JfMEr E4PPEeHMe stHeRer O et aPPldceddo® 9t ofh t he
tinme mheg ﬁH@rf¥5 i%qukﬁrb%aBﬁii fabricated until the subsequent
processes ?sen1con uctor assenbly fgbfication, sem conduct or devi ce

fabrication), thakhiis Waysaw sehiiordif: tdrm1@nepat tiey raiép%:ﬂ@&i@ﬂ,thé a
| ead is subjected to an external load, it is supported by the substrate
‘material sgdfheedofigthé tbesteate materbel poewdniad. tHdaserisgtpeteépre the

advantage that the positioning of the |eads and the bonding pads of the

seni condudsofoenedenand s g usdiied agucoapeataosl y0 the mounted board
is provided on the opposite surface, and thereby an
u]tracompacf semiconductor device can be obtained.

The openjng is formed to correspond to the pads, and
therefore.the pads are independent of the substrate material.
Therefore, the incidence of stress between the pads and the
substrate material can be reduced.

In the present invention, the connection portion with the
semiconductor element by the 1eads, being the most important,
is adhered to the substrate material. Therefore, from the time

ﬂ, when the film carrier tape is fabricated until the subsequent
processes (semiconductor assembly fabrication, semiconductor
device fabrication), that is to say, after the timé of pattern
formation, if a lead is subjected to an external load, it is
supported-by the substrate material and bending of the leads
can be prevented. There 1is therefofe the advantage that the
positioning of the 1leads and the bonding pads of the
semiconductor element can be carried out accurately. 1In

particular, i1n an embodiment in which very fine processing
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technology is required, such as CSP, the |arger the free region 8 2004
| eads the nore likely bending is to occur, but if as in the present

i nvention the cqonnection portjon, of th | eads i s adhered to the substrate
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and the | gkgjegvenly, and an |nprovenent in the rellablllty of t he
connection portion can be achieved. In the present invention, since a

sem conduct or €luetbetrmoire ,connéhtepré¢seprinwgnt hen wthegipatigepa tftermed on
the sub- strate material, the ingress of noisture can be prevented,
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the wiring pattern by a separ at e nenber filled wth resin.
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i surface of the substrate material, so that compared with the
structure in which the connection portion only is a separate
member, it is possible to apply thermal stress and the 1like
evenly, and an improvemént in the reliability of the
connection portion can be achieved.

In the present invention, since a semiconductor element
‘is connected to part of the wiring pattern formed on the sub-
strate material, the ingress of moisture can be-prevented,
compared to the case in which the semiconductor element is
connected to the wiring pattern by a separate member and
filled with resin. In particular, for a CSP, since the package
is close to the electrodes, the present invention is effica-
cious.

The film carrier tape may further comprise projections
formed on the wiring pattern on the substrate material, of the
same material as the wiring pattern and used for connection to
the semiconductor element.

Through the projections formed on the wiring pattern on

the substrate material, an electrical connection between the



Through the projections formed on the wiring pattern on the SUb?giaﬁﬁh ?
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formed on the sem conductor elenment and the wiring pattern can be
obtai ned, and as far as possible a conventional TAB (Tape Autonated

Bondi ng) Br8&IdOARS Ifiafdesh@netNst SR COREMES IOy P 1688 Nie anskdheewablingg t he
bur den of i t and .bur.den of the devel t, of i al
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sem conductor assenbly or sem con evi ce or med" usl

have its ther nglrdehi ai liHy déveTepRent SigTCespaei % dachRIrIRAUCES OB
potential is the same, even if humdity stress is applied, no’local cells
form andlighdgreefcale the reliability with respect to humdity can al so be
improved. The filmcarrier tape of the present invention conprises: a
substrate nmateSiiAice athd rp Myl gt tens aodnwd rangoma tdfe rei daece ofothed of
substrate nmaterial; angﬁi stress reljeying portion provided on the one of

t
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g tape and a semiconductor assembly or semiconductor device
formed using the same can have its thermal reliability
improved. Since the oxidation-reduction potential is the same,
even if humidity stress is applied, no local cells form, and
therefore the reliability with respect to humidity can also be
improved. |

The film carrier tape of the present invention comprises:

a substrate material;

a wiring pattern formed on one of sides of the substrate
material; and

a stress relieving portion provided on the one of sides
of the substrate material, in a region corresponding to a
position for forming at least an external connection terminal
and avoiding a connection portion of the wiring pattern for
connection to a semiconductor element.

In this film carrier tape, a conductive resin may be
provided at least on the connection portion. By means of this

conductive resin, the electrical connection with the

semiconductor eltement is achieved.



provi ded at | east on the connection portion. By nmeans of thiﬁ cgndgc%ive

resin, the electrical connection with the sem conductor el #PRs £00

achieved. 2UJ 6 particular, it is preferably a filmcarrier tape such

that the connection portion is of confex form The semiconductor assenbly

of the presentlmnW%ﬁEﬂ@H1aéonﬂ¢iéés@f%f%U@BiYa@efh%me¢aar1aavtagefSe&hble

and insul ati ng ﬁrogerties; a mAan% pattern formed i n adherence with one
Ehds p

of sides th&k PRPECAL LB PR IQN 1§ AITi CPNYEXsdM@bnduct or el enent s

di sposed on a _surface. of the bst rat teridal ., on which the.wirin
pattern i folRed;SemLERRAUE LB AT ¥ i ng Barkf 8FeDke HiYeRETon
pattern, céﬁfpgéégally connected to each of the sem conductor elenents,
and adhere 0 e substrate material; a plurality of pads form ng part of

the wring patéersrubsﬁagheofméf@rpaaﬂsnla%iign@ PE PukeBd of ganaormgamﬂing

external connection termnal thereon; and a portion of the substrate

materi al glejpot tegn opening corresponding to each of the pads. By neans
of this structure, there is the benefit that a sem conductor assenbly can
be obt ai ned suaiwihang azaf ternsfopessiitl adheremeenwiidikabnEABT( Sages of

Aut omat ed Bondingé produc- tion line and existing technol ogy can be used,
enabl i ng the sukgtieatef mageirpadnt and the burden of the devel opment of

speci al teChnOAO%%t}fé¥$iJi%ﬂlegggiconductor elements disposed on a
surface of the substrate material on which the wiring pattern
j is formed;

a connection portion forming part of the wiring pattern,
electrically connected to each of the semiconductor elements,
and adhered to the substrate material;

a plurality of pads forming part of the wiring pattern,
each of the pads being proQided for forming an external
connection terminal thereon; and

a portion of the substrate material defining an opening
corresponding to each of the pads.

By means of this structure, there is the benefit that a
semiconductor assembly can be obtained such that as far as
possible a conventional TAB (Tape Automated Bonding) produc-
tion line and existing technology can be used, enabling the
burden of equipment and the burden of the development of
special techno]ogy‘to be lightened.

Furthermore, the connection portion to the semiconductor
element which is most important is not within a hole, but can
be formed on the substrate material, for which reason there is

the benefit that a semiconductor assembly can be Qﬁtained such



Furthernore, the connection portion to the sem conductor el efrehtApphigis i s
nost inportant is not within a hole, but can be fornmed on the substrate
material, for which reason there is the benefit that a sem conduct or
assenbly can be obtai ned such APR 2U 77 that during sem conductor assenbly
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result of ackusataiy.sem conductor el enent from any nmanufactur- er can be
adopted, and the nunber of different sem conductor elenents to which
appl i cation i sQposat bileasd iaidhedseaf TAesdrpdepeati ohlse nepmbeohdutd ron
the el ectrodes of the sem conductor elenent. By nmeans of this structure,
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sol der or %old on ectqgﬁ;s n be selected, the formati on of
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By means of this structure, bumps are not required on the
semiconductor element, and therefore a semiconductor element
having genera}?purpose aluminum electrodes can be used. As a
result of this, any semiconductor element from any manufactur-
er can be adopted, and the number of different semiconductor
elements to which application is possible is increased.

These projections may be formed on the electrodes of the
semiconductor element.

By means of this structure, 1in the case where a
semiconductor element having bumps {projections) of solder or
gold on the electrodes can be selected, the formation of
projections on the film carrier tape used is not required.
Therefore, since a normal TAB film carrier tape (film carrier
tape with finger leads only, without projections formed} used
conventionally can be used, there is the bhenefit that the
number of different types of film carrier tape which can be
used 1s increased.

The semiconductor assembly may further comprise an

insulating resin between the semiconductor elements and the



conventionally can be used, there is the benefit that the nunﬁeé Eﬁ
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t he sem conductor el enents _and the 8 ubstrate material facing the

seni conduH8e tEdpeMad e 3@ Indasi ng the sseRteRrdvetof helementee of active
el ements of the sem conductior, elenment is covered by the insulating resin,
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i nproved. Projections may be formed on at |east either of electrodes of
t he seni coadpecdr tol bumndd tand st hepwioMedy pattern in such a manner as to
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: tocation 1s also covered by the insulating resin, moisture
does not accumulate, so that there is the benefit that the
reliability of the semiconductor device with respect to
humidity 1s improved.

Projections may be formed on at 1least either of
electrodes of the semiconductor elements and the wiring
pattern in such a manner as to face the other thereof; and the
insulating resin may include conductive particles at least
between the electrodes of the semiconductor elements and the
connection portion.

By means of this structure, the interval between the
semiconductor e1ementAe1ectrodes and the wiring pattern, which
is required to be electrically conducting, includes conductive
particles. As a resuit of this, even if there are surface
irregularities, the conductive particles absorb these
irregularities to provide a stable electrical conduction, and
therefore there is the benefit that the electrical conductivi-

ty reliability between the electrodes and the wiring pattern

is improved.



irregularities, the conductive particles absorb these irreqularities to
provide a stable electrical conduction, and therefore there fks-the-béenefit
that the electrical conductivi- ty reliability between the el ectrodes and
the wiring pattern is inproved. 9 Thé& insulating resin may be an
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of this structure, between the.sem conductor elenent el ectrodes and the

wiring patt el Of c20nARKSOEMBRIF| caNFYCEIRGuadNesiyei-s required to be

W ring patte, ofc ETee17: eanpycésn yei-s required to |
T or ani sot 151 MCBBRGUL | Y61 S0RBLFE Ul phRLaser heb Sem HmguC or

conduct | or { st { €L olss AT OPn@N! ¢ Ak | o pLOPH POLLL Olg ag, T or

t he ani sottopi ¢ conductive filmwor anisotrop

ot v Pt $68%1 97 CooRBUCRIO3RGC. (KherEQiProd Nera: ' Wifarteq, |

conductiv m or ani sotropi c conductive adhesive functions a
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active elenents of the sem conductor el enment being covered by an
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el ements, so that the reliability of the sem conductor device wth respect
to huni di t3talsl e npepdealipor tsedfracted mBaddicr rate wn sondppi @nd in
conductive film or anisotropic copductive adhesjve equivalent to_an

i nsul ati nd® tN&Ssi ROBAIREEN 2 he T@&ni ERRA T 0H0 | Uit CORGUCHE VeubEi 1Bt ©F
there s d1E e O Tl TANRNEAR (0 SdndBBTe B tes e,
respect t hdWpAbE¥elS THYTRYREY e ,BYtAEaBA 190 thrbbS cStdondwE €ive hihfctort hat
anisotropic conductive adhesive functions as a stable
insulating adhesive, and the effect is the same as of the
surface of active elements of the semiconductor element being
covered by an insulating resin. Moisture does not accumulate
on the surface of active elements, so that the reliability of
the semiconductor device with respect to humidity is improved.
Furthermore, by means of the anisotropic conductive film
or anisotropic conductive adhesive equivalent to an insuiating
resin between the semiconductor element and the substrate
v material, moisture does not accumulate on the wiring pattern,
so that there 1is the benefit that reliability of the
semiconductor device with respect to humidity is improved.
By means of this structure, the fact that the above
effects can be obtained simultaneously and simply, 1is a
benefit of great excellence.
The semiconductor device of the present invention
comprises:

a substrate material having flexible and insulating



effects can be obtained sinultaneously and sinply, is a benefi
excel |l ence. The sem conductor device of the present invention
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substrate material having flexible and insulating 2 APR 2004 10 properties;
awiring pattern formed in adherence W@ h one of sides the substrate

mat eri al ; P4oP&FtcBluct or el enent di sposed on a surface of the
material on which the wri at ern(£s fo

d;
formng part ofd tHd YRRt B didrme I‘&?F’HEQPWGCUMQCPBG 26

substrate

a connection portion

$hdes of

' d dtoth bstrat terial; I lit
of pade. P Ao tate TR BISTRG part orm - a portion of the subSiraie
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external connect on term nal ecting on Surf ace

materi al @PE%%irtaecéQnéf@rﬁéle@l‘?ewﬁ’i‘cMh{ﬁ@ &hgméem?a%ﬂig tfg'r It 1S

di sposed, e external connection termnal beinhg connecte

pads through thecoorarsiion Bomeans riiie psrudfuntthe Wi Mihd
descri bed sem conductor assenbly, an opening is forned in the

eacH of the

t])glugstra’te

mat eri al ahdetmdaEhl the awinneog giht tter nthandsdniireouydud ber opbemeawt , t Rd
external connection termnals are connected to the wiring pattern. The

ext ernal ddRREET 3@ ittt 1RYR deateriahi t he surface of the
mat eri al opposite.to t

substrate

a p]uraf¥¥y(g¥ pads forming part of the wiring pattern;

a portion of the substrate material defining an opening
i corresponding to each of the pads; and
an external connection terminal projecting on a surface

of the substirate material opposite to the surface on which the

semiconductor element is disposed, the external co

nnection

terminal being connected to each of the pads through the

opening.

By means of this structure, using the above‘d

escribed

semiconductor assembly, an opening is formed in the substrate
material underneath the wiring pattern, and through the
opening, the external connection terminals are connected to
the wiring pattern. The external connection terminals project
from the surface of the substrate material opposite to that on
which tﬁe semiconductor element is disposed. In this way, a
semiconductor device having an area approximately equal to
that of the active surface of the semiconductor element can be
obtained 1immediately beneath the active surface of the
semiconductor element:

On at least one of the wiring pattern and the electrodes,

projections may be formed in such a manner as to face the



whi ch the sem conductor elenent is disposed. in this way, a sem conductor
devi ce having an area approxi nately equal to that of the active, surface of
t he seni conductor el enent can be obtained i mediately beneath:theactive
surface of the sem conductor elenent.1n at | east one of the wiring
pattern arthéwe theteobdes, projections may be formed in such a manner as
to face the 11 other thereof. By neans of this structure, electrical
connection of tB¥ MeARs @ pkt terst At Wi Rct @ tRIRES 162 hatnvedt bynt be the

projections. .If the exterq?l conneg#%gn_terninals are fornmed of sol der,
mounti ng YA &1 RY RA L 20T G &L TP RS n! HoAchi evedityt e iy aiteations.
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i nvention conprises: a substrate material having a w ring pat

on one of(surfamesmolinitee stdsicesp mats althaandt eyt eoFal theoHassd PR
termnals forned on anot her surface of the substrate material; and a

sem conducitrorersl wrerhy hSNT ngser ace onewnsnngnéesbnbdogy )of ante there is

sem conduct or el ement, khe one of surfaces of the substrate material and
the one oftr!:,%ref"é@gg‘ eyt pepetddnithahawdthr resereht to athegneurhing ef thah a
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3 required to be invested in.

The semiconductor device of the present invention
comprises:

a substrate material having a wiring pattern formed on
one of surfaces of the substrate material, and external
connection terminals formed on another surface of the
substrate material; and

a semiconductor element bhaving electrodes on one of
surfaces of the semiconductor element, the one of surfaces of
the substrate material and the one of surfaces of the

! semiconductor element facing each other with a certain spacing
therebetween, the wiring pattern and the electrodes being
connected through a conductive resin, and a stress relieving
portion being provided between the substrate material and the
semiconductor element in a region avoiding the electrodes.

Since the wiring pattern and electrodes are connected by
a conductive resin, special jigs and mechanical equipment are
not required. Between the substrate material and the

semiconductor element, a stress relieving portion is provided,



: : Y| ﬁﬁ.gw% :
connected through a conductive resin, and a stress relievin %NWJ| bei ng
provi ded between the substrate material and the sem conductor elenent in a
regi on avoi ding the el ectrodes. Since the mﬁring pattern and el ectrodes are

connected b a conductive resin, spe&%a i gs and mechani cal equi pnent are
not requi r%’gd Bt &R rteiﬁe SUIRS T att@Ritedt | ép ahfet Rxteengtormhrnection
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The stress relieving portion may be provided only in a region
correspondifng tsubstrakeer matesdadsct itendievgri nbd s andt t hbevi @xtdnhal
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j The stress relieving portion may be provided only in a
region corresponding to the external connection terminals and
the vicinity thereof.

The stress relieving portion serves to relieve stress
applied to the external connection terminals, and therefore
even if only provided in a region corresponding to the
external connection terminals and the vicinity thereof, is
able to function.

The semiconductor device of the present invention
comprises:

! a substrate material having a wiring pattern formed on
one of surfaces of the substrate material, and external
connection terminals formed on another surface of the
substrate material, the substrate material also having a hotle
in a region for forming each of the external connection
terminals, the wiring pattern having a three-dimensionally
bent portion entéring the hole, and each of the external

connection terminals being formed on the three-dimensionally

bent portion;



one of surfaces of the substrate material, and external connection
termnals forned on another surface of the substrate nateri Q@ﬁ n
substrate material also having a hole _in a region for form % gg t he

external connection .terminals, the wit¥ng. pattern having a
t hir ee- di mensi ona|$‘§/m1%w{m%9f|%hef@emerf&rgmmethﬁnlwe afdsusaénces ohethe
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and by thi gemptbHELEEErSkNemEn®PPl ied to the external connection termnals
can be absorbed. The sem conductor device of the present invention

conprises: a supmteetdimeherbahihgvbeatapeirtiioaspatriee’dbiPrmMiske s@ngs of
surfaces of the substrate material, and external connection term nals

formed on tmotteer ablef ate dfe t ldefosmesk r antonatiee i &olade andi npy patha n
havi ng a pl ane bent ortion bent along the surfaces of the substrate
materi al ; St EYSTUORCREE®$S ARMMETR i et it bifcanngeicen dre kminals
substrate naterial. and ving el ectrodes connected to the wring pattern;
and an adHedh Jie | ahReT %%ameen the substrate material and the

: The semiconductor device of the present invention‘
} comprises:

a substrate material having a wiring pattern formed on
one of surfaces of the substrate material, and external
connection terminals formed on another surface of the
substrate material, the wiring pattern having a plane bent
portion bent along the surfaces of the substrate materiail;

a semiconductor element facing the one of surfaces of the
substrate material and having electrodes connected to the
wiring pattern; and

an adhesion layer between the substrate material and the

" semiconductor element.

By means of the plane bent portions, stress applied to
the external connection terminals can be absorbed.

The substrate material may have a hole 1in a region
corresponding to the plane bent portions. In this way, the
plane bent portions are more easily deformed into the holes,
and the stress absorption i1s improved.

The wiring pattern may have projections, and the

projections and the electrodes may be connected through the



sem conductor elenment. By neans of the plane bent portions, stress applied
the external connection termnals can be absorbed. The substrate .nmterial
may have a hole in a region corresponding to the plane bent” portions:in
this way, the plane bent portions aré4nore easily deforned into the holes,
and the stpedsicdbyer gteisom.i s i nproved. The wiring pattern may have
projections, and the projections and the el ectrodes may be connected

t hrough the coAdudhingevaysi RY the gonRes tigy ody thge PEGdRsdtions dio ttihe

projections to the electrodes, with a certain spacing between the
subst r at eE?ﬁﬁgépﬂgls sanif? %he Zefeddrdlict BP2ET Bﬂeng‘?t‘éegﬂr dde r supstirage
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mat eri al ?B?tﬁ%ﬁ.%ﬁﬁi% qqﬁ%ﬂﬁ%glenent; and conductive particles included

in the anl'sotropi ¢ conducting tilmnmay be pressed between the projections

and the el ectrqggs déhdigdt V€ rediRUGiayOnbe TaA adH %Pcceaﬁaﬁbg\mgfi I'm

conprises a resin in sheet formwth a conductive %lfler di sperse

therein, andmgaandbmayatle appddied g plaphy byrhebegweensttd. slibstrate
conductive resin may be provided only in a region corresponding to the
proj ect i omatandatlhe agidecthhedessamicc anic Warci ré tgmemt; eondThcendopdisei ve
resin serves to_provide conduction between the projections and the

el ectrodeBaripg 18y peclydeskbdn il am SHL AR 1 nepnduglii PedT §l@nbayy bgl | ows
?he naterbgggsed between the prdjections and the electrodes to achieve
3 conduction.

The anisotropic conductive film comprises a resin in
sheet form with a conductive filler dispersed therein, and can
be made conducting simply by being pressed.

The conductive resin may be provided only in a region
corresponding to the projections and the electrodes and the
vicinity thereof.

This conductive resin serves to provide conduction
between the projections and the electrodes, and by being used
only in the minimum required quantity allows the materials
cost to be kept low.

The semiconductor device of the present invention
comprises:

a substrate material having a wiring pattern formed on
one of sides of the substrate material, and external
connection terminals projecting from another side of the
substrate material;

a stress relieving portion provided on the one of sides

of the substrate material;



cost to be kept |ow The semiconductor device of the presentZi BvARR i2684
conprises: a substrate material having a wiring pattern forned on one of
sides of the substrate material, and gﬁ%ernal connection termnals
projecting from another side of the strate materjal; a stress relieving

portion provi ded oHEMHOMHEC T si@kamenhe RUMSId e Yt & | M195 TR PR D04
15 a sem conduct.or osltLoqg%P s?ndmﬁch with the
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connectHuht;f$$&ri%ﬁbpattern and the sem conductor elenent. Since the
W ring pat‘%r *provided on the opposite side to the external connection

ternmnals, the é{\ﬁ'vﬁirrg;quctterﬁf&g]? ybgg%m%&% dthe \f{?gaﬁﬁ;ﬁ%{%rn-rﬁ% the

relieving of stress Is achieve e stréess re ayer.

substrat e JEEfdrfdud®yr "evénénpole in a region for formng each of the
external connection termnals, the wwiring pattern may have a

t hr ee- di mensi orgd e bigng wiaritigopaditieam 18 ptbeibebieon artie egspo it heide
external connection termnals may be forned on the three-dinensionally
bent portitm.tiBy ewbesnal cohnaecdtiopsstaraireflsy the wihiag- partdesinoned | y
bent portions can be even nore so achieved. The nmethod of nmaking a film
carrier tdpd ofXPRECHr ekentthg nG&ALIrdATconPie se¢lieving of stress is

achieved by the stress relieving layer.
The substrate material may have a hole in a region for
) forming each of the external connection terminals, the wiring
pattern may have a three-dimensionally bent portion entering
the hole, and each of the external connection terminais may be
formed on the three-dimensionally bent portion.

By means of this, stress relief by the
three—-dimensionailiy bent portions can be even more S0
achieved.

The method of making a film carrier tape of the present
invention comprises:

a step of providing a metal forming a wiring pattern on
a substrate material having flexible and 1nsulating
properties;

a step of forming the wiring pattern from the metal,
including a plurality of leads; and

a step of forming a separate opening in the substrate
material in at least a portion of a region overlapping each of
the leads.

According to this method, there is no difficult step of

handling the tape with the unhardened adhesive attached, but



a step of providing a metal formng a wring pattern on a substrate
materi al having flexible and insulating properties; a step of fofrhingithe
wiring pattern fromthe netal, incluqkﬂg a plurality of leads; and a step
of formn n.t he strate .material in at |east a

t tal,

portion o&hg fe %%ﬁ1§vggﬁ§3% ;f%%&% ﬁge REAPBARY. OAccheii AghesivRi §s
thod, t i i £fj f,_.h i ng t i th th

Unhar dened IR el 404 after BhEP st B W faPou s far Pagern

har deni f e d th i sing th

he i, oot bRepadiRsictrd B THRATIAET @8 YebTec! 1T oM hatbiR e ah no”

can be upedusead bhel RHeopsRdesndls hotl afhiteel ! B! thAer trletdl NS dhgnel it

that the process freedom of the process formng holes is increase I'n this
way, the pbpedidestaitbathel prvceds ifereeldame ofanhef phbeaked ormi nghfoneihod
of making a filmcarrier tape, the step of formng the wiring pattern my

i ncl ude aist apcoiealsald. etchin the wiring pattern excluding at |east a part
of the leads. If the portion of the wiring pattern excluding a part the
wiring patternlfvéhishwayubtbeadovetdeseribed sibimcadd e tadler cancbieng,
the excluded part remains as.projections. In this way, in a single

operati onT2PRAC8tRY -t he benefit that projections can be easily formed on
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step. forming the wiring pattern may include a step of half etching
i the wiring pattern excluding at least a part of the leads.

If the portion of the wiring pattern excluding a part of
the wiring pattern over the substrate material is subjected to
half etching, the excluded part remains as projections. In
this way, in a single operation, there is the benefit that
projections can be easily formed on the wiring pattern.

The method of making a film carrier tape may further
comprise a step of gold-plating the projections after the half
etching step.

According to this method, at the time of bonding with the
bonding pads (aluminum electrodes) formed on the semiconductor
element, the gold plating formed on the projections can act as
a gold supply material for the gold-aluminum ailoy which is
the bonding material without providing a bonding material.
Therefore, there 1s the effect that the subsequent bonding
process is greatly simplified.

The method of making a semiconductor assembly of the
present invention comprises:

a step of preparing a film carrier tape, the fiilm carrier



According to this nmethod, at the tinme of bonding with the bonding pads
(&l um num el ectrodes) forned on the sem conductor el enent, the2g | PR 2004
plating formed on the projections can_act as a gold supply material for

t he gol d-al um num al oy which is thelﬂonding material w thout providing a
bondi ng nieeei tompTheiBfore, suhefrate madedfifadct 20lata twer s paddetrn

bonding process is great]y sinplified. The nethod of making a o
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connection portion of each of the eads with the sem conductor el ehent

bei ng adhebagelca itdre pdultsionabe satrroflthe TmadswoinaT @ semdcbhausdbstrate
mat eri al having an opening for formng the external connection termnal at.

a positionlementespendigng adbetried pdd; dhet epubfs tpadiet | maiteg iallecttbodee of
the sem conductor elenent in a nmounting region of the wiring pattern on a
surface oSupperdeskt rand e esubstboatenmeretrrialnwihdavigipatn eepenisgf doed

and a step of electrically connecting the wirin attern and the_ .
el ect r ode$OTRAAGr dithi§ t@xﬁﬁfgaﬁetHBBBEPﬁéP@ i§egﬁarﬁgne@ﬁt £haPOo8§ tiehhod

Qf obt ai nkﬂgr%s%%'ﬁidqq{bdl{%t qrhea%%%r&‘ol y can be obtained

& a step of positioning electrodes of the samiconductor
element 1in a mounting region of the wiring pattern on a
surface of the substrate material on which the wiring pattern
is formed; and '

a step of electrically connecting the wiring pattern and
the electrodes.

According to this method, there is the benefit that a
method of obtaining a semiconductor assembly can be obtained
such that as far as possible a conventional TAB (Tape
Automated Bonding) production tine and existing technology can
be used, enabling the burden of equipment and the burden of
the development of special technology to be lightened.

Furthermore, the connection portion with the
semiconductor element by the leads, being the most important,
is not within a hole, but can be formed on the substrate
material, for which reason there 1is the benefit that a
semiconductor assembly can be obtained such that during

semiconductor assembly fabrication, even 1f an externatl load

is applied to the 1leads, bending of the 1leads can be



such that as far as possible a conventional TAB (Tape Autonated Bondi ng)
pfoduction |ine and existing technology can be used, enabling fhe'tburden
of equi pnment and the burden of the dggel opnent of special technology to be
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benefit that a sen conductor assenbly can obtain such t hat during
sem condugiosyi teisaeiry v dlabrileat iwadseveaind f e edotdidlg | gas | SRPRIHeLd to
the | eads, bending of the |l eads can be 18 prevented. Therefore, there is
t he benef isemitcatnduats: tholl enien bbi i ¢éd ngi ad seut canclucabeigassenbl y can be
obt ai ned such that.  positioning of the | eads and the bondi ng Pads of the
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on at |east one of the mﬁring pattern and the el ectrodes in such a manner
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step of epeotjicddlonsannection, an insulating resin may be provided between
the wiring pattern and the semnm conductor elenment facing the wiring
pattern; and For exampie, if ultrasound is used for bonding the wiring
pattern and electrodes, the damage to the semiconductor
element and substrate material by heat and pressure can be
"very greatly reduced. In this way, a semiconductor assembly of

high reliability can be fabricated.

Before the step of electrical connection, an insulating
resin may be provided between the wiring pattern and the
semiconductor element facing the wiring pattern; and
after the step of electrical connection, the insulating resin
may be hardened.

According to this method, since an insulating resin can
be provided beforehand by a method such as painting or
printing on the opposing surfaces of the film carrier tape and
semiconductor element, an optimum 1insulating resin and an
optimum application method can be selected. Then there is the
effect that the effect according to the objective (for
example, putting emphasis on reliability or putting emphasis
on reducing cost) can be selected beforehand.

After the step of electrical connection, an insulating



after the step of electrical connection, the insulating resin my be
hardened. According to this method, since an insulating resin? canPbéid’
provi ded beforehand by a net hod such %f pai nting or printing on the
opposi ng surfaces of the filmcarrier %pe and seniconductor el enent, an
opti num i wesiat imay besiim J&ed egh anshthangenssh biedaeieon tivet Mod icewn plaet tern
selected. Then there js the effect that the effect acgording@to t he
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el ectrical connection may be achieved by the application of heat and

pressure Hetweuitrieel W ring pattern and the electrodes fromthe side of .
the wiring pattern or the side of the sem conductor elenent. According to
t hi s net hod, tAdepsdepso fok ielcddticiadalcontecidon oAy bealwbste viete byarteas
the process in conventional TAB nounting. Therefore, where the processing
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! side of the semiconductor element.

According to this method, the process of electrical
connection 1s almost the same as the process in conventional
TAB mounting. Therefore, where the processing equipment for
TAB mounting is already installed, no new investment 1n
equipment is required.

An insulating resin may be provided between the wiring
pattern and the semiconductor element facing the wiring
pattern before the step of electrical connection; and the
insulating resin present between the wiring pattern and the
semiconductor element may be hardened simultaneously with the
electrical connection by the step of electrical connection.

According to this method, by the process of electrical
connection, the insulating resin is simultaneously hardened,
and therefore a separate step for hardening the insulating
resin is not required. Therefore, by reduction of the number
of steps, the ease of fabrication is 1improved, and the
semiconductor assembiy cost can be reduced.

The method of making a semiconductor device of the



pattern and the seniconductor elenent facing the wiring pattern before the
step of electrical connection; and the insulating resin present et vieen
the wiring pattern and the senicondu r el ement may be hardened
S|nultaneousl el ectrical connection by the step of electrica
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step of preparing a filmcarrier tape, the filmcarrier tape conprising a

substr at e padtterinal camgra svingi ng pplteahityorotd vadse einmeciesd oftd he
substrate material, the wiring pattern conprising a plurality of I|eads
connectedSem1aonﬁuﬂﬁ@dn@d@mme@HﬁwbﬁtPaddhavpaa gV iexd eamadxtcennaction
connection term_nal and f or med |ntegrall y with each of the | eads, a

connect i ok eFBANRdn MMd edOMed ¢ ABTRBAAL 1M M thhee36R Bhdddeorl eadenent

b dh d to.th trat to.b d, dth bstrat

matori a ﬁég‘ﬂﬁ&%zlﬂngfkélﬁ 36neeT SR6EPtind SadS P ¢hion o8 GANBUBIORal ar
t t | d

N R

e S o e o
forming the external connection terminal at a position
corresponding to the pad;

a step of positioning electrodes of the semiconductor
glement in a mounting region of the wiring pattern on a
surface of the substrate material on which the wiring pattern
is formed;

a step of electrically connecting the wiring pattern and
the electrodes;

a step of providing a conducting material in the opening;
and

a step of stamping out the film carrier tape into a
piece.

Since there is a step of providing a conducting material
within an opening provided 1in the substrate material
underneath the wiring pattern, a method 1is obtained of
tabricating a semiconductor device having an area
approximately equal to that of the active surface of the

semiconductor element, directly below the active surface of

the semiconductor element.



the el ectrodes; a step of providing a conducting material in the opening;
and step of stanping out the filmcarrier tape into a piecélz dPRc her e
is a step of providing a conducting material wi thin an opening provided in
the substrate material underneath thélwiring pattern, a nethod is obtained
of fabricatindha sdeipcanidueteyideve céhaaconguant iavgeaa tegapraolkimay ebg aqual
to that of the active surface of the sem conductor elenent, directly bel ow
the activeteprfiacehdeh fhexstfriamdrd dic dhendrenimor 3g1ger pad st gpeof

provi di ng the conducting mater.ial my, he step in which flux is applied to
t he openi ﬁg?pgéﬁgepnbélhl%s 0&’@@‘%156‘6@3‘%% the aRRh18d. and heat is
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sem conductor device of high reliability. The step of providing the
conduct i ngjjamegeiral camy blee Pormé@p Thishi £ 9dindeyd cteamricrcapingdthe the

opening, and then heat is applied. According to this nethod, since after

appl yi ng sekbén iter @dmtthe tdvet @peml nforineatf itheappém econdyc tonpdeivson,with

sol der balls, inexpensive solder creamcan be used, resultin )
and results in a method of fabricating a sem1conducgor device

- : of high reliability.

} The step of providing the conducting material may be a
step in which solder cream is applied to the op2ning, and then
heat is applied.

According to this method, since after applying solder
cream to the opening, heat is applied, by comparison with
solder balls, inexpensive solder cream can be used, resulting
in an inexpensive method of fabricating a semiconductor
device.

Projections may be formed on at least one of the wiring

{ ' pattern and the electrodes in such a manner as to face the

? other thereof; and the step of electrical connection may be
achieved by the application of ultrasound to the projections
from the side of the wiring pattern or the side of the
semiconductor element.

For example, if ultrasound is used for bonding the wiring
pattern and electrodes, the damage to the semiconductor
element and substrate material by heat and pressare can be
very greatly reduced. In this way, a semiconductor assembly of

high reliability can be fabricated.



i n an i nexpensive nmethod of fabricating a sem conductor device.
Projections may be forned on at |east one of the wiring pattern and the
el ectrodes in such a manner as to face the other thereof: and theé st/ép of
el ectrical connection may be achieveddy the application of ultrasound to
t he projections'hg rBaunkedsib@arer athethg rp RSt t EnWedt i Ohe haisdmonsn tidte
seniconductorﬁﬁ;enen . For I f ultrasound is used for bonding the

_ eaangle,
wiring pdfheerdPotfl ¢escliibadssenpeonduatert@eyheesen conductor el ement

and substrate terial by reisure can _be . very greatly reduced.

I .and
Tt hi s vy, a BerMEBRGUA by CAsSe I YCIhreni gn POATdbMIKY aRnbe o176
fabri cat edq. T . t ' ti h ted th
above. des AGKAPE SETOh At LroHdh e 'y RENBUN Y AY P ord Y Burd”
ith hi g ! . 4 : :
\élmensi ?yci lg%l?bﬁgﬁdn'gg, ang e((aven) Fﬁﬁﬁgﬁncg%g%g@égggfgﬁut%gﬁbﬁvﬂ“h%th

el ectroni @ 1QYMUIETY Scammpovi €dt Saflobietéghé eyese dbigielegtronic instrunent of

the present invention incorporates the above descri bed nounted board. By
means of this Stheuctedres t rorboar di vg triumercthi pfsi 2depaphagentCSRhvention

i ncorporated, instrunment or achieved. sem conductor device nounted at
hi gh densiingorporate Haihe cabeye ydeser tbedroewt tedl keardni c ke, an
uItraconpactIié¥n¥§é Qto%aﬁﬂ%sigtructure, a board with a chip size
¢ package (CSP) semiconductor device mounted at high density is
incorporated, and particularly for a portable electronic
instrument or the 1ike, an ultracompact 1ightweight result is
achieved.
| The method of making a semiconductor device of the
present invention comprises:

a step of forming a wiring pattern on a substrate
material having holes, the wiring pattern passing over the
holes;

a step of opposing the wiring pattern formed on the
substrate material to electrodes of a semiconductor element

oo with a certain spacing therebetween, and connecting the wiring
pattern and the electrodes through a conductive resin;

a step of 1injecting a resin between the substrate
material and the semiconductor element, in a region avoiding
the electrodes, to form a stress relieving portion; and

a step of forming external connection terminals on the

“opposite surface of the substrate material from the wiring
pattern, connected through the holes to the wiring pattern.

By means of the conductive resin, the facing wiring



the 1 The nethod of making present invention conprises: sem.conductor
dévice of the a step of formng a wiring pattern on a substrdté APtk al
having holes, the wiring pattern paSS|n over the holes; a step of

opposing the wirin attern fornmed on 4 substrate material to el ectrodes
of a seni PARABEN0ATE enlaftr Q§1%{QEQQ%P%CE%QC|ﬁ%siﬂeﬂébéﬂdééﬁedan@nd

connectlng the wri é§1t attern and the e ectr des through a conductive
t C

resin; éﬁ 8§S|ﬂ Ef%iqq{ }PQmﬁ%e %FT% substrate nmaterial and the
' duct d to f

Stress reli evi nGepolErbEd o fei"a?{‘erﬁgvﬁk t 5P kRl EPho 08B Rt B The

t I 99Q9ﬂ th bstr at t | f th
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means of the cgndgekbveg¥esigrmini faacwrigmgrlﬁgt@e?nAF’d% 2004 5B s thaltker n

and el ectrodes are connected, resin is injected, and a stress relieving

portion imafterrad. Haeimgt hodesf e ngimi ngerrpaa:mdunt pagieMigeoobrt hée
present invention conprises: a step of formng a wiring pattern on a
subst rat ehofrasgri al having holes, the wiring pattern passing over the

hol es; a step of prOV|d|ng aresinin regions corresponding to the holes
and t he vi ci ni By Sttiedr &FF RIAWIdiNg @A TP STRt HesEeI1DS$ eGP REEEBPNNAAIOR Ot he

wiring pa&he moles and the vicinity thereof only, forming a stress

( relieving portion on the wiring pattern;
' a step of providing a conductive resin on a portion of
the wiring pattern; _

a step of connecting the wiring pattern and electrodes of
the semiconductor element through the conductive resin, with
the stress relieving portion interposed between the wiring
pattern and the semiconductor element; and

a step of forming external connection terminals on the
opposite surface of the substrate material from the wiring
pattern, connected through the holes to the wiring pattern.

Since the stress relieving portion is formed only in the

?- region of the external connection terminals and the vicinity
thereof, the materiais used can be kept to a minimum.

The conductive resin may be provided only in a region of
the connection of the wiring pattern and the electrodes and
the vicinity thereof.

Since the conductivg resin is used to connect the wiring
pattern and electrodes, by providing it only in the region
where i1t is required, waste of materials can be avoided.

The method of making a semiconductor device of the



a step of providing a conductive resin on a portion of the wiring pattern;
a step of connecting the wiring pattern and el ectrodes of the .~ =77

sem conduct or el ement through the conductive resin, with the stress”’
relieving portion interposed between tafe wiring pattern and the

sem conduck bR S@enéndAYENahaNacemMBp 18R Stor m ng external connection term nal s
on the opposite surface of the substrate material fromthe wiring
pattern, connecledt®h o®fn fREMIAResat o¥ihENY Mald &t t @n. aSisidest hate

stress reljievin ortiaon ig formed, only .in the region of the external
connect i o4 ¢ Fn?‘ﬂil i‘aéfﬂﬁ'gtﬁ@&%’i nFB? ﬁ‘ﬁéﬂ’@of‘?aﬁé%%?ﬁéﬂg @¥&d chhebe
kept to a $$ﬁ%gun1 The conductive resin may be provided only in a region of
t he connec of the wiring pattern and the el ectrodes and the vicinity

t hereof. Since éhgtggngycﬁéﬁgjbsskﬁﬁi?gyﬁﬁg %%5ﬁgqgeq%t%h%dgy”d¥bspattern

and el ectrodes, by providing it~ on n - where I'S required,

waste of material $tep §f JPodshg TeReMBfNOThPT pARKLPH ﬁéﬁﬁ@’&%ﬂ“cfﬁé

device of the 24 present invention conprises: a step of formng a wring
pattern orsghstbsteanetembdrital diadtvpded esf hheewiciond ueaidrera gimest Ng

over the holes; a step of bending the wiring pattern into the holes; a
step of oppoth ray cetdam spgcpact éhartderimeéern ahd cenhsctang time ewiming o
el ectrodes of a sem conductor element wth a certain spacing therebetween,
and conned®3hkeEmeaR r 1hg € hagt epdeandhfALIBI accPPEES tiNRolES 18 ic@fdlict i ve
r(,eSi_”; and a st 2P Qhp G MraFmiNe® M e GOATCEENRECE FORT 18 RiRR1E DN the

; opposite surface of the substrate material. from the wiring
pattern, connected through the holes to the wiring pattern.

Since the wiring pattern 1is subjected to bending
processing so as to enter the holes, and since the externai
connection terminals are formed on these bent portions, stress
applied to the externai connection terminals can be absorbed
by these bent portions.

The method of making a semiconducfor device may further
comprise a step of forming projections on the wiring pattern
for connection to the electrodes of the semiconductor element.

By using these projections to connect to the electrodes,
between the substrate material and the semiconductor element
a gap for forming the stress relieving portion can be formed.

The conductive resin may be an anisotropic conducting
film, and conducting particles included in the anisotropic
conducting film may be pressed between the projections and the
electrodes.

The anisotropic conductive film comprises a resin 1in

sheet form with a conductive filler dispersed therein, and can



opposite surface of the substrate material fromthe wring pa}&ern
connected through the holes to the wiring pattern. Since the W iA%RﬁQﬂiern
is subjected to bending processing so as to enter the holes, and since the
external connection ternmnals are ford%®d on these bent portions, stress
appli ed t bd hedxtermilc compeximphy tiey nbedhg peesbedabsorbed by these bent
portions. The nethod of nmaking a sem conductor device may further conprise
a step of fornmThe psehetradesmaietrnalnimangbpafoemad for cwhhengi ontt & t he
el ectrodes of the sem conductor elenment. By using these projections to
connect td ik Gctdbdedhe; bEhewdRi sAEr90bSt ﬁaﬂguﬁﬁﬂ ¥ei & T@nMayhde in
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pressed. Thapsuhstiriade tw@gerial may be formed by cutting out a film
carrier tape; the anisotropic conductive filmmy be in tape form and

attached al ong Byhe mearg t uei nath s y ecitonisf pbossibiém tarragtachpe;thand

the semi conductor elenent nay be aligned and connected along the

| ongi t udi RaAl1 sditrregtioafdutiengd ifnimadioey thepeloBgi hwdmnpadf diimiestiion is

possi ble to attach the anisotro?i% conducting fil malong the |ongitudinal

directionof the substrate materival, and therefore the process can be

5 automated. The semiconductor device can also be connected
aligned along the 1longitudinal direction of the substrate
material, and therefore waste of the anisotropic conductive
film is reduced.

The circuit board of the present invention has the above

described semiconductor device and a substrate on which a
desired wiring pattern is Tormed; and external connection
terminals of the semiconductor device are connected to the
wiring pattern.

( ' The electronic instrument of the present invention has

T the above described circuit board.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an explanatory diagram showing characteristics
of the method of manufacture of a film carrier tape (method of
manufacture of a semiconductor device) of the present inven-
tion; i
Figs. 2A to 2C are explanatory diagrams showing further

characteristics of the method of manufacture of a film carrier



of the substrate material, and therefore the process can be auto ﬁﬂ’ gﬁi
sem conduct or device can al so be connected aligned along the Iong?ﬁ Fndhl
direction of the substrate material, and therefore waste of the

ani sotropic conductive filmis reducé® The circuit board of the present
“inventionthas t{hethiodvef deswifialdd reewifcandent condeitos aey iTeguldst take on
which a desired wiring pattern is formed; and external connection

t er mi nal sPEESERd J&vY 'dUtt or device are connected to the wring pattern
The el ectronic _instrunent of the=%%§sent | nvention has, _the above descri bed

circuit board. FBRI-EP DESER PTG B THNDRNTME Ei . T11mscafrags daaeory
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further cteristics of _ ture of a fi!n1carrier 26
ape (nmethod of pygnufgaGture G fs-Sdp WeWlSYF C8 PhERE Br!rri'lé?mt?PE?
Fig. 3 is a cross-sectional viewof a filmcarrier tape show ng a rst

step in tgaowdhaoda ofsemdf astupe af 2hesand prsdlueifor mgauiraetatet NeF ppesent
invention; Fig. 4 is a cross-sectional view of a filmcarrier tape show ng
a second sempcionduicd oretderd cef afarifea@neserdf imveretri @onduct or devi ce of
the present invention; Fig. 5 is a cross-sectional view of a filmcarrier

tape showing &18hi Bd i$t & GrP YIS aft B bfviem bcd uf d1Bfcarrier tape

( showing a third step in the method of manufacture of a
) semiconductor device of the present invention;

Fig. 6 is a cross—-sectional view of a film carrier tape

showing a fourth step in the method of manufacture of a
semiconductor device of the present invention;

Fig. 7 is a cross-sectional view of a film carrier tape

showing a fifth step in the method of manufacture of a
semiconductor device of the present invention;

Fig. 8 is a cross—-sectional view of a film carrier tape

showing a sixth step in the method of manufacture of a
( semiconductor device of the present invention;

! Fig. 9 is a cross—-sectional view of a fiim carrier tape

| showing a seventh step in the method of manufacture of a
semiconductor device of the present invention;

Fig. 10 is a cross-seciional view of a film carrier tape

showing an eighth step in the method of manufacture of a
semiconductor device of the present invention;

Fig. 11 is a cross-sectional view of a film carrier tape

showing a ninth step in the method of manufacture of a

semiconductor device of the present invention;



sem conductor device of the present invention; Fig. 6 is a cross—sectlonal
view of a filmcarrier tape showing a fourth step in the nethod of< ="
manuf act ure of a seniconductor devi ce,.pf the present invention; Fig. 7 is
er t shq¥n %:a fifth step in the
4 Hel

a Cross- sectio In1carr

met hod of nanuf 1:? ur@No S f Cse‘?ﬁ%o?ﬁ%ﬁ‘ﬂ?aﬁe‘(/]%"é ‘b bR &5t 1€ fvkane on;
Fi 8 | f h th
Stop in cRNGERTEBThEATR BHEK, T “the E BT tor RapyT B8t et present
'”Ve”t'0”1séﬂﬂcor9duc§t@rc(ﬁﬁ§§céeﬁ¥'?H?ap}’b@&’n?fﬂvghlt%ﬁa”'er tape show ng

a seventh step in the nmethod of manufacture of a "seém conductor device of

the present invengiors #§ & dibds- Sodt R5rsa BOSidw Y a/'feiWnPfcaarrfiérmPa%é' er

tape show ng an eighth step in the nethod of manufacture of

sem conducdrat skwicendidctde ehéseshowinmgnai eenthi gtepl jins tmecrrrﬁﬁt%f@cdf onal
viewof a filmcarrier tape showing a ninth step in the nethod of

manuf act umanff ac twdr cohdust oseffidvionsusitarhe geebemt ohverthieon;p serft 0.
12 is a cross-sectional view of a filmcarrier tape showing a ninth step in
t he net hod ™feaflfiacture of a semiconductor device of the present
invention; Fig._13 |s a Cross- sectlor%F9rl view of a f|In1carr|er fape and

sem conduct or ¢hi% o v@asné‘ & OSF1PeG & HEAThEd Tdm ed{urigt dPeof a
cr oss- seot B #WIC&?& Y A7 vl BB Wy 3ef S Mo b ng
?Ree:ore\éggw shaRuifactheeneshoc %fenf’f%@a‘r'lfd%‘i:ttlbrre Bbv3ceerh FONEt o R ce of
) invention;

Fig. 15 is a plan view of the film carrier tape in the
step of Fig. 4;

Fig. 16 1s a plan view of the film carrier tape in the
step of Fig. 8;

Fig. 17 is a plan view of the film carrier tape in the
step of Fig. 12;

Fig. 18 1s a plan view (transparent view) of the film
carrier tape in the step of Fig. 13;

Fig. 19 is a plan view (transparent view) of the cut-out
semiconductor of the present invention;

Fig. 20 1s a cross—-sectional view of a variant example of
the semiconductor device of the present invention;

Fig. 21 shows a variant example of the method of
manufacture of a film carrier tape (method of manufacture of
a semiconductor device) of the present invention;

Fig. 22 1s a cross-sectional view of the mounted board of
the present invention;

Fig. 23 is a plan view of the electronic instrument of



invention; Fig. 15 is a plan view of the filmcarrier tape in the step of

Fig. 4, Fig. 16 is a plan view of the filmcarrier tape in thg »t QfpLFi g.

8, Fig. 17 is a plan view of the filmcarrier tape in the step o lg. 12;

Fig. 18 is a plan view (transparent vie®) of the film carrier tape in the

step of Filge PFesEnd Vet ¥0IHl an vi ew (transparent view) of the cut-out

sem conduct or of. thé present inventiaon, Fi 20 i% a Lgss-sectional Vi ew
Pol hé %r]

, Fig. .
of a variant exd 4 HS 2 HrOSTIREG AN Vd o O fefR MM eEntiage,
Fig. 21 sh .3 vari I [t h nyf re.of .a fi
carrier tfg'\é%‘(@é’[ ﬁ%d%ﬁﬁ rﬁiggﬁaé%rpe ni gﬁ%n @gﬁﬂggt g’rfaé'i?\l%l&")‘cwr? h@rfnpraesent
I nventi on;g His ' WYcs t{ | 5 nted board the
present i r?\?@_r}tg‘Féﬁﬁ’;_d&?’g'é % 'S Z(_?ﬁl gﬁ@\%reév(vé%\t t _ne\;églﬁltec_ ’#bni C instrument 28
the present inyenti o ifd G c#bdsS ot ATRIS]GlWOBR avifaWnPload rfildrmiapkr i er
tape showing a thirtieth step in the nmethod of manufacture of a
sem conducing slewicendlictbe pteigenshowveat isonthfi ty-2Prss @& tepossn segkl onal
view of a filmcarrier tape and sem conductor chip showing a thirty-first
step in timethost hddmahufanduaet af ea o emi cemdwoiaiucienri cevd ta hef preseptesent
i nvention; Fig. 26 is a cross-sectional viewof a filmcarrier tape and
seni condudt¥endHiod ;ishowi ng a thirty-second step in the

Fig. 26 is a cross—-sectional view of a f1Im carrier tape

and semiconductor chip showing a thirty-second step in the

Lx method of manufacture of a semiconductor device of the present
invention;
Fig. 27 shows a seventh embodiment of the semiconductor
device;
Figs. 28A to 28C show a fabrication process of an eighth
embodiment of the semiconductor device;
Fig. 29 shows a variant example of the fabrication
process of the eighth embodiment of the semiconductor device;
Fig. 30 shows a fabrication process of a ninth embodiment
( of the semiconductor device;

f Figs. 31A and 31B show a fabrication process of the ninth
embodiment of the semiconductor device;

Fig. 32 shows a variant example of the ninth embodiment;

Fig. 33 shows a variant example of the ninth embodiment;

Fig. 34 shows a variant examplé of the ninth embodiment;

7 Fig. 35 shows a film carrier tape used in a tenth
embodiment of the semiconductor device;

Fig. 36 is a partial enlargement of the film carrier tape

shown in Fig. 35;



met hod of manufacture of a semiconductor device of the present ¢isvention;
Fi'g. 27 shows a seventh enbodi nent of the sem conductor device; Figs. 28A
to 28C show a fabrication process of ei ghth enbodi nent of the

sem conductor device; Fig. 29 shows a“variant exanple of the fabrication
process of the Fdightd ShSwEi AeheMdLondUcieni dendoet babarsated s yng Aheshows
a fabricati.qn process of a ninth enbodinent __the sem conductor device;

Figs. 31ATAdM $88 IsHw T2RLshewri 4R bi98esdSofPE#had0ni nth enbodi ment of the

sem conduct or vice,, Fl.9. .32 sh variant example.of the ninth .
enbodi ment ; Fiq:g.g 2 P& i %a‘(?ﬁ?ﬁéxﬁﬁﬁ%t‘& 0Fha Rilang g’r%ﬁdipr{-bfn‘il;on Fig.
34 shows | & e . of the ninth enbodinent; Fig. 35 shows a film
carrier t%ﬁ%ﬁﬁggg{in aanﬁth enbodi ment of the sem conductor device; Fig.

36 is a partialggpl aggergiywof at hei fdd 78 CBHAYET drPRNiEROWY | Rolh¥eddS 29
Fig. 37 shows a sem conductor device fabricated using the filmcarrier tape

shown in Kiggl.cotnt B&evFde 38 PPong theyapresetnexanpkatdbna pingne bent
portion shown in Fig. 36; Fig. 39 shows a circuit board on which is
mounted a senmFdgndutl oshowsi aa @d@oftinog itchel ips tsemeént nequtipped andh B g.
40 shows an el ectronic instrument equipped with a circuit board on which is
mount ed acdériuddndbeabdl dHVi wB1Cappl §i MPUWHEDhr 8seFMi ¢RRAUE BAr RBIEST OVODE

FOR CARRYI NG_OUT TH% | NVENTI . .
applying the present invention.

o BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is now described in terms of a
number of preferred embodiments, with reference to the

drawings.

First Embodiment

In this embodiment, tape automated bonding (TAB)
technology is used in 1implementing the fabrication of a
chip-sized semiconductor device. In the process of this
embodiment, as far as possible an existing TAB production line
and existing technology are used, reducing the burden of
equipment and the development burden of special technology,
and fabricating a chip-size package with high reliability,

while increasing the yield.

Principal characteristics of the embodiment
Before discussing the embodiment in detail, principal
characteristics thereof are described with reference to Figs.

1 to 2C.



The present invention is now described in ternms of a nunber QprﬂpEegmgd
enbodi nents, with reference to the draw ngs. First Enbodi nent IS
enbodi nent, tape automated bonding (TA® technology is used in

I npl enenti ng tgfs f%}gﬂg;am CF”igOf 18 Oﬁhhpsabﬁgfﬁsrrb?ogldblﬂﬁ{mﬁ%@m t he

process of thi ment, “as far as posSible an ex I on

line and xiwitidig 408 Pitle R USETh dRehi g9 tshfcrb Qefblofexa%g}"lé)”éem

and the devel opnment burden of speci al technology, and fabricati

chi p- S|zernﬁmkagenmeth1bnghoﬂé|Hamﬂndblesydhﬂfalnﬁu?aﬁb9gbbhﬁd¥wgdjas
Princi pal characteristics of the enbodi nent Before discussing the

enmbodi mentrequidetdil | , apdi ridinsaigh chatest dopsniiog ther edbraiagdescighen with
reference to Figs. 1to 2C._ 30 As shown in Fig. 1, on a substrate of a
pol yi ni de GANNACIO! ¢t it ars »pﬂ@vp(ﬂ@m@@ldt ai pabvpennntermedidiy a&tdhimg
exanpl e a e5|n I nj ect.i.on nge 42 % b entlal but Wﬁi be forned as
reqwred)0 aRd CORPEIGH 1H8)-ed ThEpERT OPO BEnPRG BRI FRAWN Whrritt ilon
termnals), is Vi t ching a copper f.i (The
through ol es mﬁ%ﬁf&%ﬁ%ﬁ%@ﬁ frﬁ%f@gpép?er ﬁgg’om&fﬁd 5@ MRS Soa.
59b, ~and 3G, | eads (AR 3y Y o?@ﬂ éﬁ§h%6 Fin d1 ting
conducti ng prOJectlons (‘externa connec ternlnal f I ther

i nt egral | yrerj exetpiasred el(se,xt@rrnlaurabtheefcibhnkﬁe(rﬁmm§7X f&ﬂrﬁed @ﬁ@trfeq
forth) nmutually linking the | eads (and pads), and suspension leads (TRl to

TR3, and g te@ran)i ylogciseipagilte 1 ygoaneturaditiheof rbimkantbTeadsdx, 57y,
(

and so forth) mutually linking the 1leads (and pads), and
suspension leads (TR1 to TR3, and so forth) electrically
connecting the frame and leads.

It should-be noted that it is not essential that the pads
are Tormed with electrically conducting projections (external
connection terminals), and according to requirements projec—
tionsAmay equally be formed on the mounting side, that is, on
a motherboard, for example.

Even 1in the case that the 'pads are formed with
electrically conducting projections (external connection
terminals), they may equally be formed in advance when the
tape is formed, or at a later stage, such as for example
during the formation of the package, or at a later stage.

. The extremities of the leads (54a, 54x, 54y, and so
forth) are arranged to connect to the IC chip (semiconductor
element), and are sometimes termed “"fingers." It should be
noted that the fact that the lead is connected at 1its
extremity to an IC chip is not an essential part of the

present inventicn, and the connection may equalty be made at



I't should be noted that it is not essential that the pads areZ?fQrgpp MQih
electrically conducting projections (external connection terninalg?, and
according to requirenments projec- tions may equally be fornmed on the
mounting side, that is, on a notherbd&rd, for exanple. Even in the case
that the Fadordier @hethed téadedbtieri thahythendutremdtpr,oj ections
(external connection, ternmnals), they may equally be forned in advance
when the tape is 1Biged®mbadment | aeachstfaiggesuth defuimabedpbe € i ng

t he fornatiqn kagpe.ﬁack e, %L.at a | ater stage. The extremties of the
| eads (5489 yaMiagf i d Go angy i) direeenthgdd odhegnmedds:,o tftroudh chi p

o e hat e L8 e Rof BRSPS TR o o REER apa s 1 ¢
my cqual 1y BEaRE oy % BRS 7 56n, BF CEGRheLEXBR: tBhant by Bincr Whean
the extreminger id iy ﬁﬁﬂxgﬁrﬁﬁﬂthéﬁﬁﬁuijﬂg@é F$1hermnated on the

polyimde film10, and is a free end. In other words, through the whole
process from bdinoroetHdre wdews ] nthbi pbraibnneadr tirfe fégdreplfp,ﬁlgél-?]aftberbet he
step of connection to an I C chip, the finger is supported on the polyimde
film In 6ORBRCKECdstOt Hah pdFt i onipf ales tiramie (fisngsuppootdd monbedired to
an | C chi | ectrqode .is supported by being adhered to the polyimde film
Si nce eve%dﬁﬁrﬁﬁe%Qtéﬁeopoﬁdﬁﬂﬂékﬁd%‘wﬁ-the lead to the 1C chip the

ELgV: g;zl gngefhgﬂﬁg %M&gxelrwogc | tsgs%neé)i. ot SRR OB an GFeEht ?eggsi‘ttoi C’%Weng of
3 ~ IC chip the previously designed finger position is maintained,
accurate positioning of the lead and the IC chip is possible.
As described below, it is not essential that the finger is a
free end, and it may extend outward from a CSP end 27 (this is
the boundary for cutting away from the polyimide film) for
direct individual connection to the frame 59b.

However, in the case of this embodiment, in order to
carry out electroplating in a single operation on all of the
plurality of leads (54a and so forth) which are formed on the
electrically insulating film of polyimide or the like, it ié
‘necessary for all of the Teads to be connected to the frame
(59a, 59b, and 59c). Here, in this embodiment, the plurality
of links (57a, 57x, 57y, and so forth) are disposed within the
area of mounting the semiconductor chip, and 1ink a number of
leads (at least two leads) within the area. of mounting the
semiconductor chip, and through the links (57a, 57x, 57y, and
so forth) electrical connections -to the frame 59a, 5%, and
59c are made. By this means, by connecting the frame 59a, 59b,

and 59¢ to a cathode of for example a battery 29, electroplat-



As described below, it is not essential that the finger is a -free end, and

it my extend outward froma CSP end 27 ( this is the boundary«foricutting

away fromthe polyimde film for di& ct individual connection to the

el cotr opl Ameng s rine foliie EEE et o BFFOG AF ke TRRAR (946 Ak (54a
d f ' e I ' Ly i | fil f
pol yi i do "8 Yo GF B Gt St 8, o3y B ¥ atd Uil agd Rl Be

connect ed noq o1& Ha @Mhe (SPPea 3PL. maidt ﬁ%)m@fﬁ?m £8nllER o2 MRRdE RNy | e

plurality of links (57a, 57x, 57y, and s©O are disposed with he
area of nynet i Ngouhe iBgN gpeguetfor achiing BNAICI Nkh #p NUTHELH Oo ! t

| east two | eads) within the area of nmounting the sem conductor chip, and

t hr ough t Iseiblsitraleet i(B7ky tB7theSCEP end 23w bringd dhed dodtatdasmrieiaid dms -t o
the frane 59a, 59b, and 59c are made. By this neans, by connecting the
frame 59aF189b,}. and 59c to a cathode of for exanple a battery 29,

electroplat 32 ing of the conductor pattern_including the Ie%ds (54a and
so forth) can M&efarEhed lJaKS nla!&i ngi& opehiati 8RD 130 sHGEIt Ihearl fotnéd

Lnat Lo MBRERMCndRIBY, MenkC 3BT URLY” o6 P [RemiNE 9 o
outiined GXtA d¥e IANUIAOME NriTho. sd. (HARN the Iddis (543, 82%, kY, and
so forth) ‘are no |onger needed, they are cut away by die sfanpi g,

t oget her awdt-Bot hertAFuapsidmedtd 18a By tivd 1401 | eafis B4 s tahpinyttanand
¢o forth) are electrically isolated. This die stanping can be carried out
ip a singbe operdeidooutarid dossngde opephitiene and does not complicate
the fabrication process. It should be noted that without
cutting out the insulating film, 1in order simply to provide
electrical isolation of the leads, it is sufficient to cut out
the 1inks. The 1links (57a, 57x, 57y, and so forth) are
disposed within thé mounting area of a single IC chip kept
inside the area, and are therefore away from the extremities
(fingers) of the leads positioned at the boundary of the chip
mounting area. As a result, cutting of the links (57a, 57x,
57y, and so forth) has no effect on the lead extremities
(fingers).

As described below, 1in the case of carrying out
electroless plating, the 1links, frame, and 1links are not
required.

In this way, without making the fabrication process more
compiicated, a film carrier tape for which lead bending 1s
prevented, and reliable bonding is made possible can be

provided. When electroplating is used, it can be carried out

in a single operation.



the fabrication process. It should be noted that without cuttihg Emﬁ
insulating film in order sinply to provide electrical isolation of the

| eads, it is sufficient to cut out the links. The links (57a, 57x, 57y,
and so forth) are disposed within the3founting area of a single IC chip
kept inside tfdger.ea2handoar @& h&hémor @ndadger oRPIrkd 08%t r & t iféngers
(fingers) of the |leads positioned at the bgundary of the chi nount i ng

area. As SOr&QEPONAING | kg BPNCHEY ikads (8¥aans7AL cBP, s®Sf SNOWN has
Case of chirgingoirded: erFo1 bSSPAMd WAEN Ve RaSRcrons Sife then Hordiins ar e
Compl | car BATS, o0& G el AL IR Qo 8Rep oBty ARk (68 hBBeRSRE ST ol a1
used. 1t BINTEIALD (0RO O an EETpC (1R 8 ot e ol 58 T e

2A t0 2C phawisrdie® BOE§hEME Pfnbi NBEF Sexans Bspasligrmvim irpwdigng 2pads of
an | C chip, and as showmn here, in order to correspond with the positions

of the bondinag ngoadssof2 theand: 2hd pof i theob® clhtes(CP) rayebenndébessame f or

a plurality of the extremties (fingers) of the |eads to be positioned on
a single Niime. For exanple, as shown in Fig. 2A, bonding pads 21c-and 21d

of the I1C chip (CP) are on In a case s

necessary for tifed E3§§ SAHC hgsggﬁﬁﬁ,gH&gaﬁap ﬁ&Sﬁé(§e3ﬁ¢a3%§agkﬁﬁﬁk%ﬁ;;.
%B’ or tOt%ebe in a radiatina pattern as shown in Fig. 2B, or to be
 ; bent as shown in Fig. 2C.

In the conventional technology, the fingers are formed in
holes (openings) formed in the polyimide film 10. In this
formation, a radiating pattern of leads does not fit with a
rectangular coordinate system, and led to problems 1in the
fabrication of the film carrier tape. Again, if within an
opening the ends of the leads are bent, there is an unwanted
moment due to gravity, and twisting of the leads was liable to
occur. In the present invention, the fingers are all formed on
the polyimide film, as a result of which without special

i design, according to the forms described above, the fingers
can be formed to correspond with the positions of any fofm of

bonding pads.

Detailed description of the embodiment

Next this embodiment of the method of manufacture of a
semiconductor device is described specifically, with reference
to Figs. 3 to 14 (sectional views) and Figs. 15 to 19 (plan

views). Fig. 15 corresponds to Fig. 4, Fig. 16 corresponds to



bent as shown in Fig. 2C. In the conventional technology, the fingers are
formed in holes (openings) formed in the polyimde film10. In-this e
formation, a radiating pattern of |eads, does not fit with a rectangular
cqordinate-sgstenl and led to Problens In the fabrication of the film
carrier taptd-Adai F19i-f W t$0hM @APOBABNitAY At ehéls 8Pdt Rd9ledds eeereent
there is an unaan%ed . D t due to gravity, and twisting of the | eads was
liable to SBRRAP. ?nFlﬂenEEesent invention, the fingers are all formed on
the polyimde film as a result of which w thout special design, according
to the forns described above, the fingers can be formed to correspond wth
t he positigﬁé of any formof bonding pads. Detailed description of the
enbodi nent Qt this enbodi ment of the method of manufacture of a

semi conduct or dgyi gRoivp digsCcEifedaspe fhgabkyvewith f@fsﬁg!i"?@d 4o FiRs- 3
to 14 (sectional views) and Figs. 15 to 19 (plan views). Fig. 15
correspondgetverbegside &fgthdbpodyimspendiimo1®4 Fig. 7, Fig. 17
corresponds sponds to Fig. 13. Step o Fig. 12, and Fig. 18 corre As shown
in Fig. 3, an adhesive 12 is applied to the reverse side of the polyimde
film10. Step 2 Using a neans such as press cutting, |aser machining, or
chenical ePtE®Pnd, as shown in Figs. 4 and 15, openings are selectively

§

;S:Pﬁ? | RI :i.ge g éﬁ%‘ﬁﬁ@%&%gg@% f,f.?s pﬂipé/sigecdtifaingh,mFassesro ngascq'lai’nfgr(l)ﬁ(,’ &nd S0

( chemical etching, as shown in Figs. 4 and 15, openings are

5 selectively formed in the polyimide film 10, to provide via
holes 30 (30a, 30x, and so forth). Also, as required, a resin
injebtion hole (42), and resin stopping holes (44a, 44b) are

provided.

- Step 3

As shown in Fig. 5, a copper film 50 is applied to one
side of the polyimide film 10. The copper film 50 is later
used as a metallic material for a wiring pattern, bumps, and
S0 on.

Here, in step 2 before applying the copper, film openings
are formed, but the process is not limited to this, and the
openings may equally be formed after applying the copper film.

According to this method, there is no longer a step of
handling a tape to which is applied not yet hardened adhesive,
which is troublesome, and the step is one of handling a tape
for which the adhesive hardening has ended and the application
of the metal wiring pattern has ended, so that to a certain

extent the handling may be rough. Moreover, the process 1s not



i njection hole provided. and resin stopping holes (44a, 44b arg ét)e 3 @
shown in Fig. 5, a copper filmb50 is applied to one side of th w$ﬁn2

film10. The copper filmb50 is later wused as a netallic material for a
w.ring pattern, bunps, and so O Here, 3m step 2 before applying the copper,
film openﬂrigBT tette adnéherputist tté\gor@t:ﬁsst i sBhabt the nideqd eeo afhipsromrek t he
openi ngs may equal ly be fornmed after applying the copper film According to
this met theecctfé!i é’\ysﬂi‘ﬁ) PRRABERIaterBpNGf PrAGAERI A§ dNCdmases wHirchthiss
applied not yet hardened. adhe which is troubl esone, and the step is
one of haf@S&rg H 1%He W}g}ﬂ \th ﬁﬂf‘i‘hﬁgaﬂﬁﬁgﬂOﬁshépdénlcﬁ@ﬂ%& fe‘n]dbcﬂfafrﬂj'the

appllcatl sq that to a.certain

extent th ’t‘?anSPtpﬁ%' Ifqltlgl ri)% ﬂaﬂjﬁ) eg‘i)cerrg’%%trﬁg%%?o@efs TOTRSE 2B Abre 2001
lim t?‘i’ﬂﬁm&é}e"f?]hs teh%@éﬁﬁ“sdchﬁ % %%gr %ﬁaé’ﬁtﬂﬁﬂ gzsctwf reeﬂcjl;)m of

the openi orm ng proceéss i s I ncreased. case,
form ng opaRiNIGRy, Nop &PRPETKd | What:herdoééﬂ%&epa%efc'ﬂ %tﬁefpﬁh'aﬁd the

openings are forned in the polyimde film a means such aser

machi ni ngpodlyemicid fEknehisigised. t he |i ke which does not affect other than
the polyimde filmis used. Step 4 As shown in Fig. 6, a photoresist |ayer
62 is formed on the copper film50.

Step 4
( As shown 1n Fig. 6, a photoresist layer 62 is forméd on

i the copper film 50.

Step 5

As shown in Fig. 7, the copper film 50 s etched to form
a particular pattern, after which the photoresist layer 62 is
removed. For the etching, a known etchant (for example, ferric
| chloride, or cupric chtoride) is used. This state is shown in

plan view in Fig. 16.
As shown in Fig. 16, the pattern of copper comprises a
frame 59a, 59b, and 59c, leads (54a, 54b, and so forth), pads
1 (55a, 55x, and so forth) for <connecting conducting
projections, and links (572 to 57j). In Fig. 16, portions
being the same as portions already described in Figs. 1, 2A to

2C, and 21 are given the same reference numerals.

Step 6
In order to make the extremities (the portions connecting
to the IC chip, the fingers} of the leads 54a and so forth

project, and to form bumps for connection (Fig. 10), first as



Step 5 As shown in Fig. 7, the copper film50 is etched to form a
particular pattern, after which the photoresist layer 62 is renoved. For
the etching, a known etchant (for exanple, ferric chloride, or cupric
chloride) is used. This state is show36in plan viewin Fig. 16. As shown
in Fig. 1ehavie patfegn 8f obpperesorprisyeras 70r amd 523, 8%, f e $Oc,

| eads (54a, 54b, and so forth), pads (55a, 55x, and so forth) for
connecting conducting projections, and links (57a to 57j). In Fig. 16,
portions Ic;bein the sane as portions already described in Figs. 1, 2Ato
2C, and 2 L8R Gi ven the sane reference nuneral s. Step 6 order to nake the

extremties (the.p i Qns_C ecg i e 1.C chi he fi ) of the.leads
54a and so fort Sp o{’%@t ?naﬁg&t oéfgl%'neiF &ﬂ#%e'fggﬁaokgéh%cﬁ g??e(%%tc'l@?,”ﬁ rst
as 36 shawm [ ' ot st e nd ./ o] ep, . As
shown in Fi'g. Epg?ﬁgeggpper‘%gfﬁérh t@¥hgifﬁgpghgé;ﬁ%a@{ﬁ%éthggkﬁggsth?
direction.gahite vd¢haggdihsseapr 6edwpth tRet i§meSa@RURRY .S in step 5, with
the tine reduced. Step 8 As shown in Fig. 10, the photoresist |layers 70 and
72 are renoved. As shown in the drawing, at the extremties (the portions
connecting to the IC chip, the fingers) of the leads 54a and so forth are
formed pr@teitibns 56a. It should be noted that at this tine, portions

other than the fingers yay .al sqg _have projections formed appropriately
(not shown in t4ﬁ3éﬁhﬂﬁrﬁﬂ.FTﬁheég’pFBFeE?PBH§e§ﬂ§tu§€Mef§ 70 ana 72 are

( removed. As shown in the drawing, at the extremities (the
| portions connecting to the IC chip, the fingers) of the leads
54a and so forth are formed projections 56a.

It should be noted that at this time, portions other than
the fingers may also have projectioﬁs formed appropriately
(not shown in the drawing). These projections are used to
ensure a gap between the copper pattern and the IC chip for
fi1ling with the resin.

In the normal TAB step, for connection of the TAB leads
and the semiconductor chip, metallic bumps (projections) are
formed on the semiconductor chip, but the formation of these
bumps is considerably troublesome, and has moreover generally
tended to lead to a high manufacturing cost.

This embodiment is one in which, in place of forming
bumps on the semiconductor chip, bumps (projections) are
formed on the TAB leads. The technoleoagy for forming these lead
extremities, in the conventional technology in which fingers
are formed in openings cut out from the polyimide film, is an
established technology already developed by the present

applicant, and allows an existing TAB production line to be



ensure a gap between the copper pattern and the I1C chip for filling with
the resin. In the normal TAB step, for connection of the TAB Iﬁﬁgs gnd t he
sem conductor chip, metallic bunps (projections) are for dzo h@m

sem conductor chip, but the formation3¥ these bunps is considerably

troubl esorse AN hag VO IR i MERE] athy téEMPLd P 1P AR SN these
manuf acturing cost. This enbodinent is one in which, in place of™ formhng

bunps on tlemdeaktoadittos cihe pdebaippedpr enecttifons)tecienoiogyed o ids TAB
| eads. The technology for forming these | ead extremties, in the

convent i orgfp texthniad ddye i feads odn fimgep sy EmEdd of il i Im deins nggss e Ut t gt
fromthe polyimde film is an established technol ogy, al ready devel oped by
the preserd!UmdHIn Eads odndhgl BeMd CaMAMGtNT a1 FABRYrdHRTY e léxmosed pe 2
AA PR 2 00 4 37 wused. In this enbodi.nent, the technol ogy.for processing
These I oaNtb e RTOUESS SaT08l S04 14140 A BopethhAvRRy] 1 56 UHDS ak? | od
to the leads o £ | yi | this, case,. the aluymn pads on the
sem condud.{ogtr %#LEI rr‘é‘i/)’ s"‘li'ﬁ)Idﬁ](i)éeé‘i,nxib%g"éd1é SR B St (Yémé"gke a
sinplifi.ed . si ) C4+ hu requicg.ad 4N this, is
Fechnol ooy TG T ToaRoh 1o FRE ZeRuct3bp! B1ChEB RyBPR I IHREY oY Bhe

overal | cogdnidormiusEest cgsnied or device. Step 9 As shown in Fig. 11, after
resist layers 80a and 80b are formed on the surface of the copper pattern,

el ectroplating is applied to the reverse surface of the copper pattern,
and nickel/gold plated layers (90a to 90b) are formed. The nickel
fluncti ons E<$Pa Sarrier metal. Wien there is a requirenent for

As shown in Fig. 11, after resist layers 80a and 80b are

formed on the surface of the copper pattern, electroplating is

. applied to the reverse surface of the copper pattern, and

nickel/gold plated layers (90a to 90b) are formed. The nickel

. functions as a barrier metal. When there is a requirement for

reliability or in the case of assembly and mounting processes

in which copper diffusion is not a problem, plating with gold

only may equally be wused. This electroplating, as also

described in Fig. 1, is carried out by applying a voltage to

{ the frame 59a to 59c. For example, one electrode (generally

| the cathode) is connected to the frame to aliow a unified
operation.

It should be noted that this 1is not restricted 1to

electroplating. For example, electroless plating may be used

to carry out the plating of the conductor pattern.

Step 10
First, as shown in Fig. 12, the resist 80 of the previous

step is removed, and next as shown in Fig. 17, die stamping of



reliabilit
copper dif

y or in the case of assenbly and nounting processes in mhic?%%

fusion is not a problem plating with gold only may kcﬁJélPRy

used- This electroplating, as also described in Fig. 1, is carried out
applying a voltage to the franme 59a 583590. For exanple, one el ectrode
(general | ythehtiglgshbda) to ssTbnhect2ar iedt tiet f rByrethbs ahdams a time f | egds

oper ati on.

It should be noted that this is not restricted to

by

el ectropl a?#Ag@NEoP0 ek@fph ear & @L2G bY £631 pyal saha heg - bht utetls peimtrtiye out

the plating.of the conductor, pattern.. Step 10 First, as shown in Fig. 1
Péﬁ" §P §ﬁ@b%§§

the resist
17, die st

r

ofathiephr kAR AEnG0BA)eLRE hekS - ab7 bhoWhthough

in f 2 APR .38 .the d.inks 57a t.g 57j,..4s carried out.
this neansﬁg?hegvgggs ]E4aaggg1§o f rtlluz11 e éﬁéctﬂﬂhal”}ﬁsuﬁ@ﬂ imeqt

poi nt the
not shown
fornmed on

el ectroless plating is used, the |leads nmay be electrically I'so

therefore

prﬁQ&E??ﬁ%ﬁSﬁ?SQ?if?Btha GAP the gg%a%e%%dd%%bgpiﬁ7>w t hou

I n detal 7, 1n thi's enbodinent, rojecti’ons B6a ar

the | padghpdiGsee hb¥edl®hat! ti fSRAWE A 1 94 dthalg iﬂfsatue%ed
the leadliss man be lectei qwly edgbladedandiridietRbeEEorRe Ehe
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By
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e

and

stanpi ng need not be carried out. Step 11 Next, as shown in Figs. 13 and
18, the al Unikeamd7e@l ete r 6das gMondotg eaisirad, (and tth&aeformdthe faid h)

of an IC

chip 15 are connected to {he connecting portions of the |ead

This connettdMING Beed; ot Be BITEPPAYPHE Ul trasound vibration while
appl ying pressure fromthe bonding tool 53 to '

¥

Step . 11

Next, as shown 1in Figs. 13 and 18, the aluminum
electrodes (bonding pads)_21 (21a to 21d, and so forth) of an
IC chip 15 are connected to the connecting portions of the
leads. This connection is carried out by applying ultrasound
vibration while applying pressure from the bonding tecol 53 to
the projections 56a of the lead extremities, to create a
gold-aluminum alloy (application of fusion.energy). It should
be noted that in this embodiment, a BTAB type tape is used, in
which projections 56 are formed on the leads 54 of the film

carrier tape, but a tape without the projections 56 may also

.be used. In this case, bumps of gold soider or the 1ike may be

formed on the aluminum e1ectrbdes (bonding pads} 21 of the IC
chip 15. Both the projections 56 of the leads 54 and the

projections (bumps) of the aluminum electrodes 21 may be

“provided.

In Fig. 18, a heavy line indicates the IC chip 15 shown
in Fig. 13. The application of ultrasound vibration may be

carried out from the reverse side of the IC chip.

S.



the projections 56a of the |lead extremties, to create a gold- alunlng@
alloy (application of fusion energy). It shoul d be noted that 4n“ t‘hf‘§
enbodi ment, a BTAB type tape is used, .in which projections 56 are forned

on the Ieads 54_of éhe film .carrier :%be, but a tape w thout the
proj ections 56 FUGTOPLPOrBe (dede N?Qqﬁss@ﬁﬁeasb@ﬂngﬁagﬁpddsoHUerthe t he

ik I d di ds) 21 of the IC
chip 15 Borke L nlF i Bas o By R g, ERe 355 3206 S Ns” B br 6 porthe

b f 18, h

e’ nat ot ot MR o ﬂ*%"@*nﬂaéa?%) ARTPAL S UIRTTINE - T il
uItrasoundfmrﬂﬁ)atrmeﬂayh@een@,ag* suc éa{{@,r;ndﬁ‘ﬂe Hﬁvr?(?ﬁc?é)%ﬁff the | C

chip. 39 Furthernore, if a net as sol ol'd i ch

has good lappE!hgathanaatfer psessares ashenedton ke tﬁe‘JWhBH"ﬁEh%%fw
(bonding pads) 21 (21la to 21d, and so forth) then the energy application

may be pr|lnb‘ﬁIb%1$¢h}'n®w1bfeatprlu&:atortomeqmpedssureomhxd ek arﬂﬂ'ﬂrdahﬁon
application of ultrasound vibration is not required, or only weak
appl i cati &Y nR§ HéeGseE)’ Bjrer R b a than ofpff oan aexéxemertyl \shadTdr tt imere

(for exanp 2 seco of a hjgh t rature (for exanple at [|east 500
degr ees C)(Ifch tHERMR, t?er%""cf’% fﬁ{g?\a’c&'} deawerajdie i Yadnamnlle at

connect i on g’@ I gbot (ﬁéJ}aéeéj ﬁdtﬁgfépﬁﬁ%ﬁgﬁ. c lw{lﬁlg 'glut?n]‘ St e 2 As

descri bed above, wth respect

el ect r odeg pyhPfnd hﬁab@)crﬂﬂo 15 %’bq\ﬁé?ﬁ dif Ok HQPS tﬁwt%tt s q'aig%dgll o

NEtaI bonded, as shown in Fig. resin, r exa an epoxXy r
i nj ect ed Eﬂnnughmy be carried out.

Step 12

As described above, with respect to the material having
the aluminum electrodes 21 of the IC chip 15 and the
projections 56a of the leads 54 metal bonded, as shown in Fig.
14, a resin, for example an epoxy resin, is injected through
a resin injection hole (reference numeral 42 in Fig. 18). It
should be noted that in the above described step, the case in
which ultrasound is used on the metal bonding of the aluminum
electrodes 21 and the projections 56a is also similar. Also,
in the case in which the resin injection hole is not present
(not provided), the gap existing between the IC chip and the
film may be used for resin injection.

The resin covers the whole of the portion of connection
of the IC chip 15 and the leads (54a and so forth). On the
other hand, the resin stopping holes 44a and 44b by their
existence restrict the lateral spread. In Fig. 14, reference

numerals 23a, 23b, and 23c¢ indicate a resin coating. If an



a resin injection hole (reference nuneral 42 in Fig. 18). It should be
noted that in the above described step, the case in which U|t%anHmPZNﬁ
used on the netal bonding of the alun198n1 el ectrodes 21 and the ’
pr.oj ections 56$_i% al sa siniufr.,Adgot in the case in which the resin
:Egeﬁplon %%@E |§fﬁ?ﬂ dﬁ%éﬁﬂ% r(EB; ) oQP&EdfPP@ﬁ?PQ§p3$E@ﬂJ1@ﬁmkameﬂg Eﬂe
chip an .M. A .used.faor resi.n .injection. e resin covers e
whol o of 178 b erbiBaT BgnRASH 6185y BRa" e Wer 1Bh shanant e ket ¢saa
and so for G r .hapd resin _st.opping hol es 44a and 44b by
their exi%@%n%égﬁezpﬁFE?bﬁﬁeapa eﬁéfggﬁrgiéPrﬁH%Eid?%fi; ref erence

nureral s 23a. 28b. sRad1d3. M ERithat BeSitRe"PaLIAT othofNs Raf TR 200N/

epoxy resin is used, It not on functions as an I Asu

exhi bi ti ngrdsPh, el eghdt6eéns NBiv At RpdEctes{ st i ; I nct k ons
as a stress absorb?ﬁg | ayer. It sﬁggPé be not%% fhéfgﬁk]f¢g9§2§§hé*¥fﬁ%r
than an emmxlyimeédenresipharoespusivt inesipgl yirnhdei T some dersd il c@depoxy
denatured polyimde resin, an epoxy resin, or a silicone denatured epoxy
resin, or kewinjker bbBendikepabeinal awnatesiaflr eddhr al isdviess rfeiniadv iomyg
having a | ow Yoqu's mpdul us_(not exceeding 1 x 10" Pa) when solidified,
may be usedHN®ek@NtRAVIRJecat bow, ¥QYRI | § Raduduad (nat enceediimg, 1t ke 10101 es

di e st ampita) MY cpb 8607 hhg¥ acp Uy ¥ete Cape. hot es for steamand the
(el tani 1ty of \het EhedndborbllrBTATAS, IVNARY S AL nohTR RARE 8
nat holes formed in the polyimide film 10 when the links (57a to
57j) were formed by die stamping in step 10, may act as gas-
escape holes for steam and the 1like generated by heating of
the package, and assist in improving the reliability of the
package. However, if the die stamping of the links is not
required, for exampie because electroless plating is used,
then this is not a limitation.

The injection of the resin may be carried out after the
adherence of the IC chip and the film carrier tape described
above, or an epoxy resin may be previously applied to the film
carrier tape and the IC chip adhered. The application of the
resin may equally be carried out on the IC chip. In this way,
since the injection of resin is no longer necessary, a general
purpose material may be selected not having special
characteristics of injection, and this may be 1inked to a cost
‘reduction in the semiconductor assembly and semiconductor
device. Again, since the resin injection hole (reference
number 42 1in Fig. 18) 1is rendered unnecessary, the die

stamping of the polyimide tape 1is not required, and the



required, for exanple because electroless plating is used, then this is

not a limtation. The injection of the resin nay be carried .out ;aft ekt he

adherence of the IC chip and the filnyfﬁrrier t ape described above, or an
.the film carrier tape and the IC

epoxy resin may b revi ousl pplied s

chip adher§8m1¥ﬂagﬁgﬁpfcéﬁﬁ8ﬁb3ﬂ ghe seBICANAHG tefudevycremair beefoomedon
the IC chig gg tEégtmay, since the injection of resin is no |onger
necessary, 5 He ‘purpose material may be sel ected not havi ng speci al

characteri stics,f k0] | gn, d.thi y. b i nked to a cost reduction
in the senicondﬁgtgpaggggi ymggdbéeéﬁ%%ﬁd%cgghy‘ﬂé&?c@?sﬂ&aﬁﬁj §7 hieohhe
resin inj ' r @fa814 e kN ,Fl i der ed .
unnecessa?@?sﬁﬁethgn(s?gﬁgﬁﬁgq%fﬁf e %gféﬁﬁiggbgggéﬁ%seﬁg% qéquf?e&b‘ﬁnd
the 41 segasendied ohaasianiny anRg SAB COAAETEPT ARV 68 TR N fqérreg eat
| ow cost. As the resin may be used a polyi mde based or silicon as B
resin, havhapdenhngmethasssmbsbriieagaffianilad relshing adaspyt bR Bagdepi ng
may nme carried out according to the hardening nmechani smof the particular
resin, andtihg aptivet sprfacee active IQrthde,oftheha Iu@ichinp,e 1det pbgas pum
el ectrodes and sp forth, which are nechanically and chem cally weak
portions a#id c@x?erg‘?jrt)?' r ¥ 1Eh 5818 (meenan¢ahhy cland r ahepacaddyorweak ween

Process SUgRer Al A BTl BB BB CByo ZastR S Shhed SHasilE Yir uioer "
A e L R s R R S
alium num electgadeind anditso sy, anhitsherelr eisf Fofoerred to as a
"semiconductor assembly". The formation of external connection
terminals carried out in this and the following steps carries
a high risk of contamination of the active surface of the IC
chip, aluminum electrodes, and so forth, and therefore if the
semiconductor assembly is moved to a different process the
reliability of the overall semiconductor device completed
hereafter can be improved. By means of the above process, a
semiconductor assembly using a film carrier tape to which are
adhere a plurality of IC chips is fabricated. It goes without
saying that shipment to a customer can occur in this state.
Next, within via holes 30 a metal (nickel or the like) 98
is inserted by plating, printing, or another method, and next
external connection terminals (solder bails) 11 are formed. It
should be noted that in order to obtain height precision, the
nickel or other metal 98 is inserted in the via holes 30, but
from the point of view of reducing the number of fabrication

steps, it is possible to fill the via holes 30 with solder and

form the external connection terminals 11 in a single opera-



sem conductor assenbly is noved to a different process the reliability of
the overall sem conductor device conpleted hereafter can beingqwgpgmﬁy
nmeans of the above process, a seniconductor assenbly using a filmcarrier
tape to which are adhere a plurality®f ICchips is fabricated. It goes
wi t hout $a9nngINhah1sheaRent Of othe cerpRere p atdre e ourt i im tthes wsitzahe.] ajext ,
within via_holes 30 a netal (nickel or the like) 98 is inserted by
plating, PPintifg, 1or RIEHED Wt Hd@m attenero 1néxtef nari @wnmdct isorider

termnal s % %Iﬂﬁr. aII§% ﬁl are fornmed. It should be noted that in order
to obtain¥ ziﬁ Tt GHHeT RV IRBc e Btous hier FaBpXedodhes resestedni n
the via h i pt .of vi.ew,of reducing.the nunber of
fabricati hgasﬁgbsﬁﬁttﬁéﬁp éEF5P§h?ot @I@]@H§R9Q§41WQ%QE@ Mer 80l dsr and
formthe ter ti ' ks, [ ' I I, 2. APR_200L 42
thon I FEroTe SeT0eF, Attt TeBBINIE \F1dk D tBlEF Rt 4n b i

f bl egf t [ f oY f by , t '
pref er abl gofigem the1 pei nir Of pyhewdo tﬁ@l’é‘@ﬁto"éftitd aRphitky g{) ﬁ]oel}?r?wtﬂg

previously renmoved the resist in step 10, en carry o

el ectropl ekitegnzl sbepe8tibs téomihhass¢bdeterabhensapphyi AYtErHEtEQeLhe
via holes_ 30, solder balls are placed thereon, and heated to formthe
external ¢¥nndédtiedn s$@tde harseadoliderappl ied 10. e evimat inoded y30 af ber

sol der creami.s age@ied to the via holes 30, by heating the externa
connect i oREREFABNAINE IR hafoyee i 10n, sef@ARads I(sakder wegl1si 14 no

ontri but & £or ¢ HEbfont ot S adhe orhic BRaLCrBP ARG FEESATY £R; RUABY2SEhe | C
chip 19 ggfég%}gg; VNI A T4 FNahl® thiddeat GOt PBuLE Y Pere 64 -
cost of the semiconductor device.
In this way, the IC chip 15 and the connection portion of
the teads 54 and the IC chip 15 are covered by epoxy resin or 8
other resin before the external connection terminals 11 are
provided, so that during the formation of the external
connection terminals 11 there is no worry of the chip area
being contaminated, and therefore the beneficial aspect that
the reliability is increased. | ‘
( It should be noted that in the above example, as shown in
Fig. 14, before the external connection terminals 11 are
formed, the semiconductor device is fabricated through the
steps of Figs. 12 and 13, but this is not a limitation.
For example, before the resin sealing step of Fig. 14
(step 10 and so forth)}, the external connection terminals 11
may be formed. (The method of formation as previously
described.) In this way, a semiconductor assembly with the

external connection terminals 11 or a flexible tape for a

semiconductor assembly can be shipped to a customer.



ot her resin before the external connection termnals 11 are provided, so
that during the formation of the external connection term nal's:11:thep ng. S
no worry of the chip area being contam nated, and therefore the Benefi ci al
aspect th thﬁgreliability is increas®d. It should be noted that in the
above exa shown in Fig. 14, before the external connection

Eﬁ;em' 2?L§sléf Ui gsff’fliif‘f At 8, PEIRCTRCYS! BUsCpY. 8Fe, B bR hr%risi‘;tﬁn‘é ‘
before thedesdy FAdMMs (S Hufdy tgf'af a]s?tr e Sl Fid) 1d NSy o

external connection term na

as previ oug{ds mléjﬂ}ﬂp_lgh génsse cgjxéﬁFeW% Qe sts Qﬁplays 5{?&%%

external connection termnals 11 or tape for sen1co

assenbl y cian ey shi ppiesl ¢ma1@u5§oneh F$§ep193 ﬂﬁeﬂiﬁtbﬁ%@' alrigag sfd | elo i's
cut by die stanping along the CSP end 27 shown surrounded by a dot -

line in Hq}eauhowafedrbﬁ InE@ivs. a chi p-size sem conduct or device (CSP) 33
as shown in Fig. 19 is conpleted. In Fig. 19, the hatched area is the
area cover ed bfﬁ%ﬂﬁ?MnAéhsm@ﬂ1ﬁﬁﬁﬂ?ﬁgﬁrammhgsthenpwurﬁutﬁaceuofa¢maﬁ
t he suspension | eads R2 re, exposed, and the dam, resistance is

excel | ent S %ased’sdé’dau-s{@aidr‘ tgérés I 1 8fea PHRREGE; bRAG- | Hhandadeher

Li;h;?g I%ﬁﬂﬂ%ﬁgﬂééﬂ:%N1(ﬁ f%$fnnéiéﬁi%$@%%%£ t£ thg%eﬁﬁﬁggpbg % s %been
descr bed paiadell DATRAH I PlndMerddd EaTS iffssibie.

j : It ;hou1d be ncted that in the above axamp]e an oxampie-
ot the fabrication of - film carrier tane using an adhes1ve ‘?
has been described, but this.embodiment of the film carr1ar
tape may equally be fabricated to form the already known a s .
film carrier tape without using an adhesive, using the =«
- so—called two-layer TAB technology. A film carrier tape using =
a two-layer conductor layer may equally be used. In this case,
if one layer 1s usea as a ground plane layer, a package
supporting high frequency characteristics can be provided.
In the above embodiment, the copper pattern is formed on
/ the reverse side of the insulating film 10, but this is not
limitative, and application of the same method of manufacture
is also possible when formed on the front side of the insulat-
ing film 10, and moreover a similar benefit is obtained.
As described below, a can container may be used to
improve the heat radiation and reliability characteristics.
Second Embodiment

As shown 1in Fig. 20, not only the external connection



tape may equally be fabricated to formthe already known a filmcarrier
tape without using an adhesive, using the so-called two-layer TAE APR 2004
technology. A filmcarrier tape using a two-layer conductor |ayer may
equal |y be used. In this case, .if ond¥%ayer is used as a ground plane

| ayer, a ﬁﬂ%ﬂﬁb@a]§ubbérﬂﬂn§hﬂlghtﬁféq09ﬂﬁytbﬁafacmhtpstﬁcsbuhnebEerna]
provided. |n the, above enbodinent, _the co attern is forned on the
reverse siTRMBFCTHRN; ﬁgﬁméﬂﬁhé {sphdep, b%ﬁﬁsghﬁébi@aho@]SDihetémfmed amd
applicati f met hod of manufacture is also possible when forned
on the frdﬂh& ?%Egrngﬁe insulat ing film 10, and noreover a simlar

benefit is Obta%ﬂegglgA§m98§9@5R$d Qﬁbo%/ %@ﬁgn g?gﬁfl er nﬁé@@%ﬁﬁ$ﬁg a

i nprove the hea tron and reliabrl

Erbodi mentoAif sbRYA;her Fog, 2R N8hadnky bhte fif Ht tgrﬂ.ﬂ e Lot PR

20h 44 tern1na S 11a In the interior of the

connecti orp3 ernf nabs (sel @%rn bedr 58 nd f@yuééQOabﬁ:aft@rr%q t

exterior. In this enbodinment, the IC chip 15 is di sposed wit |ﬂ4453900d
cont ai ner. Q% rieant Ioes:dm&m\ew)e,ndoumer dde fean eaainpileera Zpppgdrimdsdde
can container is used a material having good thernmal conductivity, such as
for exar‘rpl"é"leﬁ’rcbﬁ)perﬂb‘@@edsh&@%r|tz§\19 t G@h- Siofde itned chs cotherietr tbs tHdher ed

to the reverse s de. pjéﬁh 15 heat emtted by the 1C chip 15 can
be con(; udtBFYF HET %iﬁ QBﬁ“anBeéf-nﬁ'@’fEPﬂhﬁy theelerefbimide of
the -1 C chi S al.l Y4 rot ted, this is,ysed for. .heat l.ation
and rel i ath |tyA|%%$ﬁgggéﬁ to S Ehntdivel S2458dni0med FRdia,

i - the reverse side of the IC chip 15 is mechanically protected,
|  Lh1o is used for heat radiation and reliability improvement.
Then metal electrodes 98b are formed within the via holes
30b, and -solder balls 11b are connected to these metal
electrodes 98b. Naturally, formation in a single operation
using only solder balls as described above is also possible.
In Fig. 20, an example in which the same leads 54 are
connected to inner and outer external connection terminals
(solder balls) 11a and 11ib is shown in the dréwing, but of
( course according to the requirements for the aluminum
; electrodes (bonding pads) 21, may be connected only on the
inner side or may be connected only on the outer side. In this
case, as in Fig. 20 the leads 54 may intersect the connection
portion with the aluminum electrodes 21, and as in the first
embodiment may be terminated on the polyimide film 10, as free

ends {from both inner and outer, or one only thereof).
According to this embodiment, with no restrictions from
the size of the IC chip 15, the number of external connection

terminals (solder balls) can be freely increased.



Then netal el ectrodes 98b are fornmed within the via hol es 30b, and solg
balls Iib are connected to these netal el ectrodes 98b. Nat urald y AP L“
formation in a single operation using gnly sol der balls as descrlbed above
is al so possiblﬁ. In Fig. 20, n exanpﬂ i n_which the same | eads 54 are
connected to i nh8r SANE &G8&r dEeGRA) qgﬂﬁﬁ&ﬂﬁ&w?@é?%ﬁH%TSCOQééed@BthBIs)

112 0 1105k HBIRo T hRCAPIRRs B Oh s BRRFRESCa TR o
comnect e otk Oaobe; ehiCEe) U5 SpgFe BIBHCS Al Ao 140 511

connection portion wi-th the alunlnun1electrodes 21 and as in the flrst
enbodi ment may be term nated on the polyimde film10, as free ends (from
bot h i nnerTaRgdoEmBbdimenane only thereof). According to this enbodi nent,
wWith no restrictions from the size of the I1C chip 15, the nunber of
external connecwhen therdémahds(sbl peckhgk! sjzeaarberéleeiyelpcmergedasss
To save cost, the can container 23 may of course not be used. As for the
fabrlcatloﬁh@wna1@eﬁiQonahct%hea%%bh@dyoftﬁebrfcatloenoadlhenadcahede1n

appl i ed al npst mn%hout alteration. Third Enbodi nent Wien the demands of
package si¥R1GPeaf Lpht 1R GONNPETIQR ofnbhA 16 ehip 29, andethetr hoadsr 54

and the 1 ehncconBpEe8s 8ie: BratBils oo, i BR G ¥ Tl the “enberde”
outside oftt RgLOBRRAEERNOROIZY it t hitthe SRLP c(rh'b F'(QHeZF:Lrg di 2 4st&%@' ng

6f the CSP end 31 shown by a dot-dot-dash |ine), and | eads are” cut
away from & tiemp i ageo SOt hSyCSreansd a1 téh@mﬁrm)hqﬂ dﬁt-rm#@ﬁwrﬁ n&) Ncgnghe

| eads
the leads 54 are cut away from the frame 59.

By means of this method of manufacture, since the leads
54 are connected rindividua11y to the frame 59, at an
intermediate stage measurement pads (not shown in the drawing)
may be provided, and after the leads have been separated from
the frame in the last step of the process at points beyond the
measurement pads, a weli-known TAB test procedure may be used
to carry out electrical tests, and without requiring
investment in testing devices such as a special-purpose
socket, good semiconductor devices (CSP) can be shipped.

As for the fabrication of a semiconductor assembiy, the

first embodiment can be applied almost without alteration.

Fourth Embodiment

Fig. 22 shows an embodiment of the present invention
having the chip-size semiconductor device (CSP} 33 implemented
on a printed wiring board 37. The benefit of the present

invention is the ability to be mounted together with a



54 are connected individually to the frame 59, at an inter isat &nS e

nmeasur enent pads (not shown in the drawi ng) nay be providegﬁpéﬁgpgfg%g t he

| eads have been separated from the frgge in the | ast step of the process
of

e bsed tAeLLrRobRR, I3l En BEf oo GidE . SHBT: " ehuinanmp T8 niesoEnt

in testing£$§y#g@@_ﬁgﬁﬂFgﬁggrgggﬁ?gbbggéggjﬁpw§ocket, ood sem conduct or

devi ces ( can be s &% 55 -a seni conduct or
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Fourth Enbodi nent Fig. shows an e
havi ng thet ¢hi po®i Zehe coripnauiaieor sétiicomdife¥Bdr SdchTRLCTRRSRY 83 251

printed wiring board 37. The benefit of the present ‘invention is'th

ability tocheneotededot agetdnaiuctidm pa Rt APEPa 28R4 46b Wol It WPinted
surface-nmounted device (SMD), for exanple in SMI (surface-nounting

t echnol ogywi F &g oRoBI dc dsiumtiesl exoarahl 3Zonrddatdeont her phoRhge( Pl deris
ball's) 1la and 11b of the chip-size sem conductor device (CSP) 33 are
connect ed 1R SHFRIuEdrepbtans 1 Jub9 e Wk g dens vy niedoss b he. bbar d

ted b 37, Si h k ize i hi p. si ze, t l'y high
ount i ng g1y e ool o SR 3ho.Fibbe 201 oof CrateRGR Ringmepal 17 O

f _possit PR,
board 35 TRIRESLes fand Bb LA EMmARRL AT on tABLBESHLBY MAFiRRLBOS el cr
bal I's) 1la, 1lbrmrenfigbrdaeat,eds isé@dtReghr I Med Bt 8pBnes P HRT tdMifi Hﬂﬁsggt_
out™ by

ils preserved unchanged, and the soldering (connection) is carried

ngans of sidafkderrahisil 11a, 11b are fabricated using high-temperature
solder, the height is preserved unchanged, and the soldering
(connection) is carried out by means of solder cream 41
(eutectic solder) applied to the mounted board.

In this way, if high-temperature solder is used for the
external connection terminals (solder balls) 11a and 11b, even
with reflow mounting the external connection terminals do not
melt at the melting point of the eutectic solder, and the
height 1is maintained, as a result of which short-circuits
caused collapse of the external connection terminals can be

prevented. This technology can also be applied to other

embodiments.

Fifth Embodiment

Fig. 23 shows the interior of a camcorder incorporating
a mounted board having mounted the chip-size semiconductor
device (CSP) of the present invention.

A camcorder 43 incorporates two mounting substrates 37a

and 37b, and on each of the mounting substrates are mounted



(eutectic solder) applied to the nmounted board. In this way, if

hi gh-tenperature solder is used for the external connectionstermnals:
(sol der balls) 11a and 11b, even with ref |ow nounting the éexternal 7'
cannecti on terngnals do_not . nelt at tﬁ@_nelting poi nt of the eutectic

sol der, arftPRhed3 nagnedi eTndNAt AIrgS@Ntadnyep&d@Nt: of which short-circuits

caused col | apse, of the external .connection termngls.can be prevented.
This technol ogylrgarrt%ﬁ so e appif PEENCE o?%?rag‘nﬁgédi HOISatest t o Ehewsli ment

Fig. 23 | ' . ' ' ted board
navi ng Ut 8 He° CheER1 4101 FRIRARERCH ' TR0 RELT, i e imatal

' ti . 3 ' t | . 3 d
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of the presesdtiewgntion. In Fig. 23, reference nuneral 45 indicates a
|l ens, reference nuneral 47 indicates a lens unit, reference nuneral 49

i ndi cates a batlreryhboxwaynds irdertne esemicsradudtlo f rdb ep¢@s(CSP Padt efye | N
this way, since the sem conductor device (CSP) of the present invention is
chip sizephiasayzh benepltien tbS ceimtRr deize andi bt fean pdre atdpp Elett riani ¢
instruments in which ¢ act and lightweight design is of the essence.

Fur t her noiG@MCQ e rs%rﬁr&‘g%m P HehARke (@dsmt I the N ledEmn i sivigntwhoichas

high reliaghility,i f Jts resistance to noisture d  .resi stance
fo heat, - mnact ahd iBRTe Yot Besin ErEh ik, Tashotes Fatharmaie o

?ortable ArRCISARN CondsétuPeRby i SX (@ SPTPAH "B present invention has
E high reliability in respect of its resistance to moisfure and
resistance to heat, and as a result has a role in increasing

the reliability of a portable electronic instrument.

Sixth Embodiment

Figs. 24 to 26 show a method of making another chip size
semiconductor device (CSP) and semiconductor assembly of the
present invention. At the same time, the construction is also

shown.

N Process A |

Over the whole surface of the Tilm carrier tape
fabricated in step 9 shown in Fig. 11 is temporarily applied
a conducting adhesive material 25, as shown in Fig. 24. As the
conducting adhesive material 25 may be preferably used a film
(sheet} of anisotropic conducting film fabricated by
well-known technology. "The anisotropic conducting film is
fabricated by the dispersion of particles having electrical

conductivity 1in an unhardened insulating adhesive (often



Figs. 24 to 26 show a nethod of nmking another chip size se 'c%ngpqmﬁ
devi ce (CSP) and sem conductor assenbly of the present invention. At the
same time, the construction is also shown. Process A Over the whole
surface of the filmcarrier tape fabr#8ated in step 9 shown in Fig. 11 is
t enpor ar i | e pt ddtoa asortdgct iBng tagredi.vd hetehard, 19 poss stiovming hg.
24. As the conducting adhesive material 25 may be preferably used a film
(sheet) ofcaifiuetippi adbgsdyet magefilph R&baincdthey Tyl m wanrigiovkape and

i TS A A BN Bl v
Ther ef or 6 P4t ost 1 BAVAEC fEs CLTRAER, e ccfaEl WEOACL Tl (Bt taWidsi )
carrier tang Aide Sﬁgltﬁb”%a%‘é”blfef%?ticattq dfgﬂ;ftb‘?natfrﬂ%orc?drléé’nfrdﬁ‘ﬁ d.

The particies may | I'stributed over the iI'm°(at” ['ow CosT ause
of the easg, ofhbalpidraditdPra 1046t taRYhBe prU Tdi$ds6a D THE thA'S | Qs &) ose

to the projections 56a. In this case, short-circuits caused by cohesion of

particles dHbpp+réippaitet karusdmrny heohestionn ol oserticids phojmnti Parss 56a
are conpletely avoided, and as a result the reliability of the finished
seni condudtdre msdda@n y tbe spod toonluctiosedetocetfeCSPY o jeart ilogsf us6aerare

i nproved. An anisotropi¢ conducting filmis already conmonly used in an
LCD panel cafP e 1 vndvedRed  afdhth @ 2 cresuitti nkhe sbeliali takysoifngthe

e(_qw prent and LechnolRPYo580c 6 3PP diish § % f "femiconductor device (CsP)

) can be further improved.

An anisotropic conducting film is already commonly used
in an LCD panel and TAB, and panel and bump IC mounting, so
that existing equipment and technology can be applied to the
process, and therefore the investment and technological risk
can be kept to a minimum.

when an anisotropic conducting film 1is used as the
conducting adhesive material 25, as shown in enlargement in
Fig. 25, the relation between the original thickness of the

.(‘ conducting adhesive material 25, the height t of the leads 54,
* and the height h of the bumps (projections 56a + plating layer
90b) is preferabtly such that:

original thickness of conducting adhesive material 25 2

t + h
In general:

t 25 pgm



process, and therefore the investnent and technol ogical risk can be kept
to a mnimum Wen an anisotropic conducting filmis used as the APR dlu
conducti ng adhesive material 25, as shown in enlargenent in Fig. 25, the
rel ati on between the_ori gi nal t hi cknes&90of the conducti ng adhesi ve
material 25, thB hel@htM™t of the | eads 54, and the height h of the bunps
(projections 56a + plating layer 90b) is preferably such that: original

t hi ckness of conducting adhesive material 25 genera t > 5 pm2 APR 2004 49

h ? 15 pm And there referable t gi nal thickness of
conduct i ng adhe8$9e{ﬁgf% %5? }g 28 Rf@ﬁe§a&§§ tg fce the conducting
adhesi ve material (anisotropic conducting film 25 is thicker thant + h
it is harder for a gap to be forned between the polyimde film10 or

chip 15 to whi chriienadineRivkndds! & raRRndtd 13 ta%es‘%‘?r‘%d"%fdé}qaaﬁﬂ'ﬁ' Ve

material 25. By this nmeans, the anount of bl es I's reduc

amount of 2@mcimded noisture reduced, so that corrosion is less likely to
occur, and the npisture resistance and insulation reliability is inproved.
Since the conducting adhesive material 25 al so passes around to the side
surface 15a of the IC chip 15, the side surface protection of the IC chip
15 can be achi elied,tharkd ways hl%m(F%sﬂ‘ehﬂ angducmengelamswg ima i evpral ed.

It should pe noted that in th e
an{gotrop1c conduc%fngnp??m 25 is th{hker than t + h, it is

( harder for a gap to be formed between the polyimide film 10 or
) IC chip 15 to which the adhesive 12 is applied and the
conducting adhesive material 25. By this means, the amount of
bubbles 1is reduced, and the amount of included moisture
reduced, so that corrosion is less likely to occur, and the
moisture resistance and insulation reliability is improved.
Since the conducting adhesive material 25 also passes around
to the side surface 15a of the IC chip 15, the side surface
protection of the IC chip 15 can be achieved, and in this
respect also the reliability is improved.

( It should be noted that in this embodiment, by the
\f formation of projections 56a on the leads 54 and the plating
layer 90b, bumps are formed, but bumps may equally be formed
of gold solder or the 1ike on the aluminum electrodes 21 of
the IC chip 15. In this case again,.if the thickness of the
conducting adhesive material 25 is arranged to be more than
the total of the height of the leads and bumps, the same

benefits as described above will be obtained.
As the conducting adhesive material 25 may be used 1iquid

or paste form anisotropic conducting adhesive or anisotropic



formati on of projections 56a on the | eads 54 and the plating Igyﬁg 9?@4
bunps are forned, but bunps may equally be forned of gold sm%jr B e

| i ke on the al um num el ectrodes 21 of _the IC chip 15. In this case again,

i f. the thickness of the conducting adﬁ@sive material 25 is arranged to be
more than COMAUEEEAN BASTRAe Wi tdtalblanise trapdc aoddboiing tidmsageeasy
benefits as described above.wi ||l be obtained. As the conducting adhesive
material 259 45Cpetl8eMakPhuRdS BR phRF®INGr hn bdi & of T bpi ar eonelsitt i oted,
adhesive or_anisotropi c 2. APR 2004 5q conductin% paste. \Wile an

ani sot r opi ¢"¢oh db%iﬁhf??ﬁQﬁq dddF Ut tesachigyena: epmbi Batdpnf of nivigh i nt o
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be easily podi@vedn Abet Ha PPaRid obrussastd Bbafme ofnd evReTRTY rat t@p&}{rea nt,

they can be applied to the whole surface of the filmecarrier tape

di spenser .rélralhet imbyeanghéowoodett tap dahesbee cd@ltiqyi dchieved NAt the
restricted to a material having anisotropic conductivity, and a material
havi ng i sRQUpt cOEoH8Ect i1V P atwy ol stemreo uzeyl. atthobvent , Wwtbrya omt ard al
havi ng i sotraopic cgnd% tivity is used, it nust be used partially, to
prevent adiPRERY affm mwr@%@cﬁ‘brdfe%c@lofr dhebdiing stFtfierr tapeedy a

Process B shown in Fig. 25, the alum num el ectrodes (bonding
ﬁads) Zl(ﬁ*aﬁﬁp§§?bhip 15 are connected to the

i Furthermore, the conducting adhesive material 25 is not
restricted to a material having anisotropic conductivity, and
a material having isotropic conductivity may also be used.
However, when a material having isotropic conductivity is
used, it must be used partiatly, to prevent adjacent aluminum

electrodes 21 from being short-circuited.

Process B
Next, as shown 1in Fig. 25, the aluminum electrodes
( (bonding pads) 21 of the IC chip 15 are connected to the
? projections 56a at the extremities of the leads 54. These
connections are carried out by the application of heat under
pressure to the projections 56a at the extremities of the
leads by the bonding tool 53, and by the expression of the
adhesion of the conducting adhesive material 25 (application
of bonding energy}. 1In particular, when an anisotropic
conducting film is used, in addition to the adhesive force,
this 1s carried out by expression of the anisotropic

conductivity. In other words, mechanical support of the



projections 56a at the extremties of the | eads 54. These connfc?gﬁ?fzmme
carried out by the application of heat under pressure to the proj ons
56a at the extremties of the |eads bé.the bondi ng tool 53, and by the
expression of the adhesion of the confllicting adhesive material 25

(applicatipatysmidendidy ¢0eamg)IC Ichizarits byl dhe waedean ngNsAPE hRBGe of
conducting filmis used, in addition to the adhesive force, this s
carri ed outh®yadkpraysi.olner exd esd igot radpitthe comtlee tiviyy omlpt hgr tyer ds,
mechani cal  support of the Z 2 APR 2004 51 polyimde film10 and IC chip 15
by the har%bhggﬁ‘gﬁrpﬁkéﬁ% R0 194k oith il ) @ndaiad usipiugs siles toodelse 21 by
conductivi{gﬂonl¥ I.n .t he dirﬁggion of the Qro'ections 56a and al um num
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i ndi cates cdde 6€ &hi aniBottbp3BoLbAdhe tingeddhdatiywahen a material having
ani sotropic conductivity is used as the conducting adhesive material 25,

other than in the thhsewayonwhent sees, inhelaan® idwisWil i SimdrePitt eps are
shown as a resin éan insulating resin being forned), and therefore it is
not necessHria bl nast dni hj@et 1Besiln. FTger 8Bor dhei meazhiys e i cates
{hi o meansNG HE GELiF o r J4dSRPUN O HE BPSBESIRAbIWBenhtatak ta hehaving
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material 25, other than in the connection portions, the same
insulation properties are shown as a resin (an insulating
resin being formed), and therefore it is not necessary again
to inject resin. Therefore, in this case the resin injection
hole (reference numeral 42 in Fig. 18) need not be formed. By
this means, the design freedom of the disposition of the
external connection terminals (solder balls) is increased, and
a smaller semiconductor device can be achieved. In particular,
( the necessity of providing resin stopping holes (44a, 44b in
\ Fig. 18) because of the unfortunate tendency to leakage of the
resin under the effect of the pressure adhesion of the
anisotropic conducting film also disappears, and in both cases
the die stamping of the polyimide tape is no longer required,
and the semiconductor assembly and semiconductor device can be
‘formed at a low cost.
The application of heat and pressure may be carried out
from the reverse side of the IC chip, or may be carried out

from both sides.



the necessity of providing resin stopping holes (44a, 44b in7 Fig:" 18).
because of the unfortunate tendency to | eakage of the resin under the
effect of the pressure adhesion of the__ani sotropic conducting filmalso
di.sappears, and_ in both cases the diesgtanping of the polyimde tape is no
| onger requirednc@ndhiife S@feoRaschBennseeatngd andnsdifiecosamet oaydeas ce

can be forned ﬁ&?g l.ow cost. The,.application of heat and pressure may be
carried ofteS¢% hé Ny e¥EPRe 1 diNoftheet i Esthigibastimast .he tbar ractsi vait

fromboth sides. 52 ce I s, stage has peen reached, in the sane. way as
describedﬁq{€§%$ % %ﬁ%réﬁ%??%P’e (ﬁqiyﬁlnwmeeg%?t9%39§urﬁa&aQﬁthe I C
chip, the ] g " 0 r i hysi cal | y and
chen cal |y 4ol AT AT B33 630y ane anBBT b LTY SENEAE e iy dréd
ani sot r opig, coRd ' el RAY Yal t QragQnis l:ng '
thereforet@%igﬁ Pgﬁﬁ??;ﬁagg Egh ed_éﬁﬁaﬁggﬁiggngngggykgéggmﬁﬁﬁﬂqk;éﬁg

vari ant exaiAd®ive edies Sttt shown iAsHiatiagd rében, Cw%éf@f@fi@em’se
mat eri al 25 havi ng ani sotropic conductivi- ty nay be applied by transfer or
painting tfomhecaambddtanthedthe propmitdondacbba asdemblgi.num el ect r odes

21, thus providing conducting particles, and after the application of heat
in the step showgivamrF ant 2sxampeconbuthevstgpnapons drpFdgse®4onlthe in
the direction of the projections 56a_and al um numelec- trodes 21, and in
other T egiGMAUGEANE AEpasd vienMageEda | A5t i €1RAAN1 SATRARC SN TN 1 adi um

br 11 aui d Gnibr b e R Y Pt PaRREer Br et inonty"sbe W8k, Faradh, |

conduct i NG IRABTS jiet tYDHS 58aNSRA%A 1 6hiABR! ¥1d@trodes 21, thus providing
conducting particles, and after the application of heat in the
step shown in Fig. 25, the conductivity may be expressed only
in the difection of thé projections 56a and aluminum elec-
trodes 21, and in other regions resin may be injected.

In this case, silver, silver palladium paste, or a

similar conducting paste can be used, or alternatively, a film
or 1iquid anisotropic conducting adhesive material may be
used. When a conducting paste is used, since after applying

(. heat and before injecting and hardening resin an electrical
test can be carrijed out, a reworking step for bad samples is
possible. In other words, since the adhesive strength of the
conducting paste is relatively weak, it 1is mechanically
possible to remove the connections to bad samples. In this
way, before the added value accrues, bad samples can be
rejected, and therefore it is possible to reduce the cost of
rejects. It should be noted that the conducting adhesive -
material 25 may equally be provided only between the projec-

tions 56a and the aluminum electrodes 21, and may also project



heat and before injecting and hardening resin an electrical test can be

carried out, a rewrking step for bad sanples is possible¥azq%g%93 wor ds,
since the adhesive strength of the conducting paste is re [ ak, it
i s. mechanical |y, possible to remove th&3connections to bad sanples. In this
way, befor 8hehefigfedovd ¢ rded XY sanpl es can be rejected, and
therefore it is possible to reduce the cost of rejects. It should be noted
that the conducting adhesive naterial 25 may equal ly be provided only

bet ween thg @E%EQCC tions 56a and the al um num el ectrodes 21, and may al so
project 2 b h1°53 therefromto a certain extent. Process C Next, as

shown in Fig. 2 he s\ S; 130 e bRl 1:t.h { (ni ckel .or .the
like) 98 by pl atfﬁfétgt,’ as ﬁstrfbﬁ'}gr? inOrBc ph ?rgteh\gd,% INOPLERET R S T
connecti onytepMan@bsat( A ERE1DBE! $helliR rpgd s shoul d: be.not ed t hat
to obtain height precigion the via ﬁolésézoégrg?f?r+£aﬁ§ithpén%ﬁﬁﬁalgguch
as nickel eimtihearl meedhoyt dricddnméxe, pehst eXftevindW nd@ItFdMat & AR RaTRer
of fabrication steps the via holes 30 may be filled with solder, thus
formati on {aodderndlad iwlocess ans t fiorinedt orlntat sbouddl tbee matednahat to

connection ternmnals 11 being possible. In this way, the IC chip 15 and
the connec®PbA1PolEitght MiteAds ametheaddashodes t3He acecHiig 188 avidthtoxer ed

by an anisotropic gonducti filmor the |like before the external
connect i onm?t?ﬁi R4P gﬁenbpggﬂd&ﬁ, tg‘ﬁd n&e it hlust Mt h P 1N heo b xY EoWal
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3 may be filled with solder, thus formation in a single process
with the formation of the external connection terminals 11
being possible.

In this way, the IC chip 15 and the connection portion
between the leads 54 and the IC chip 15 are covered by an
anisotropic conducting film or the like before the externaf
connection terminals are provided, and for this reason when
the external connection terminals 11 are being formed there is
no conhcern about contamination of the chip region, and
therefore there is the advantage that the reliability is
improved. It should be noted that as described in the first

“embodiment, in the step shown in Fig. 24 or the like, external
connection terminals 11 may previously be provided. Further,
through the steps from step 13 of the first embodiment, a
semiconductor device (CSP) is finished.

In this embodiment, the conducting adhesive material 25
positioned between the IC chip 15 and the leads 54 forms a
stress absorbing layer. In other words, after this embodiment

of the semiconductor device is mounted on a mounting substrate



therefore there is the advantage that the reliability is inprowed; 1
shoul d be noted that as described in the first enbodinent,”in the step
shown in Fig. 24 or the like, external_ connection termnals 11 may
previously be provided. Further, throthh the steps fromstep 13 of the
first enbotherershown Werd et .ot hgeopoductsny adhesnveheatet nal Bs s
enbodi nent, the conducting adhesive material_ 25 positioned between the IC
chip 15 aPl®e t@addPSATP or Hkr &55e% r ARCWHSNDI heiwgen . tihe otdre muaids,
after this enbodtnent of 'cq?qﬁ%%or devjce is nmounted on a npunting
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pl ace of the conducting adhesive material 25, if an insulating adhesive
not i ncl udihatheobnthetdondyet tngelathdsi ves eth t d i Bff%cits @n pindserttriopd ¢
corrosion of the |eads. 54 and reducing the amount of bubbles is enhanced,
and as a re@ifyct g nbl Y upe a'és@mmgreop}@e%ductynanadhﬁsmvau on
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conducting particles is used, the effect of preventing
corrosion of the leads 54 and reducing the amount of bubbles
is enhanced. and as a result the moisture resistance
reliability and insulation reliability can be improved. By an
insulating adhesive is meant an anisotropic conducting film or
anisotropic conducting adhesive from which the conducting
particles have been removed, in film or liquid form.
In this case, in order to maintain the state of
C connection between the aluminum electrodes 21 of the IC chip
! 15 and the projections 56a of the leads 54 formed on the
polyimide film 10 (and the plating Jayer 90a}, it s
preferable a hardening resin is used. In more detail, it is
preferable to use an epoxy resin or the 1ike which does not
soften at a high temperature. By this means, between the
aluminum electrodes 21 and the projections 56a, even without
a conducting junction materiat, an electrical connectiom

between the two is possible.

Even in this case, since the leads 54 formed on the



connecti on between the al um num el ectrodes 21 of the IC chiE 15 ;ﬂ he
projections 56a of the |leads 54 fornmed on the polyimde fi n21@P§ Q t he
plating layer 90a), it is preferable a hardening resin is used. In nore

detail, it is preferable to use an epoXy resin or the |ike which does not

sof ten at ®aiyghn taampler tm uirte.a M@y poisiis iearts atbeheeduntchd orlsi@eN Y face

el ectrodes 21 and the projections 56a, even without a conducting junction
material, #7 ethei d& @%Medﬁi,ortheoei oeda e 2D hetpesgidiel EyeRhien
this case, since the |leads 54 formed on the 2 2 APR 200" 55 polyimde film
10 are posPUGHEE atTHHELTUR i YRS dbs stihe agEfeqt t thahethe apppitativhe

| eads 54 ar ot e he_ outside. - Therefore, there is the effect
that the aS&:%xﬁfﬁﬂgﬁoEeg?ﬁtlﬁap BESPEFté&ﬁlbénﬁﬁﬁﬁmﬁta$héns&h§ above t he
above desg%%%qqﬁﬁﬁﬁgﬁéyﬁipﬁﬁ{[the above described first to sixth

enbodi nents, an exa escri bed of using polyimde as the substrate

material, but otfhertwe! hpkPeWyoERir§Hed Sfﬁhlgp 25 Iglﬂ;,thglﬁ,ﬁéo%ﬁrﬁgﬁgaufﬁaéhe

I'i ke may equal ly be used. Since a very hig t enpeératur e 1

for the juexiampn ebei weeaiegdreibedl ObeCtiTg SBB19RMIHEE 24 UfF]HbU”hngﬂsgges
21, the range of materials which can be chosen is extrenely wde, and'the
substrate materiiall,cdrutbeo thws ewe htelonowngmaaerialbasueh efd i PEF, glass

Furthernore, the projections 56a are formed on the wring pattern of the
filmcarri BPO¥Ype,0buthehild keaynastequgl 1 pe ber adedbd SEnbas abewsr yahi gkd
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} projections 56a and the aluminum electrodes 21, the range of
materia]s which can be chosen is extremely wide, and the
substrate material can be chosen according to particular
objectives. Furthermore, the projections 56a are formed on the
wiring pattern of the film carrier tape, but this may equally
be provided as has been carried out for conventional TAB by
forming bumps on the aluminum electrodes of the IC chip. Since
the junction with the wiring pattern is on the tape, the
effect that the problems of lead bending and the l1ike brought
&J ' about by conventional TAB are solved is unchanged. In this
? case, since a special tape with projections which has been
described is not used, but rather an ordinary tape, a stable

market supply can be obtained.

Seventh Embodiment

Fig. 27 shows a seventh embodiment of the semiconductor
device. This semiconductor device 110 includes a semiconductor
chip 112 and an insulating film 114, and the insulating film

114 has formed external connection terminals 116. The



the junction with the wiring pattern is on the tape, the effe@ MRatllihe
probl ens of | ead bending and the |Iike brought about by conventional TAB
are solved is unchanged. In this case, since a special tape with

pr.oj ecti ons which has been_ descri bed 2& not used, but rather an ordinary
tape, a st$@MECORGUEERTrschppyl tAnhade dbp Wi reti t Sevfere e Entadi srent 3 Fi The 27
shows a seventh enbodi nent of the.seniconductor device. This sem conduct or
devi ce 11218t (RRRS s kbhi SHOWIct P figp 272 aFel dwnmesll anilvg ohl nmiwd 4,
and the insulating film 1%4 has forned external connection termnals 116.
The 2 2 APIPRRDUE6S 14071 BWELRES oF S R bl Kowhday Rdu3dl iy P aff elirerd remes
113. The F%@Ftéﬂﬂ§ 113 shown in Fig. 27 are fornmed only on two opposing
sides, but as is Welrl known may equally be formed on four sides. In nore

detal ! e, IS Afd g dtan 1Luhe TRl {0 Ay PO U 0% (84 T Pl 41

| i ke, and on one surface has a wiring for med
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these hol es 114a external connection termnals 116 are forned on the

Wi ring patgerienisi18 Thermedr e Int tdeexiresuilad t icanneicim on1 4 earenFlormbkp 2r e
arranged to project fromthe surface opposite to that of the wiring
pattern 1i8lunal sihowfd hed esotiddat, handt hler exgkerite se drodexs ildta teertameds 116
are formed of solder, copper, nickel, or the like, in a ball shape. On

each of tHOMELIEODtaMbNG 1S g Bpareefarned or ths wid ing madjtetn drl 8L18a.
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3 to project from the surface opposite to that of the wiring
pattern 118. It should be noted that the external connection
terminals 116 are formed of solder, copper, nickel, or the
like, in a ball shape.
On each of the traces of the wiring pattern 118 is formed
a projection 118a. The projections 1182 are formed to
correspond to the electrodes 113 of the semiconductor chip
112. Therefore, when the electrodes 113 are arrayed on the
four sides of the periphery of the semiconductor chip 112, the
( projections 118a are also formed in arrays on the four sides.
The -electrodes 113 are electrically connected to the
projections 118a, and are arranged to conduct through the
wiring pattern 118 to the external connection terminals 116.
By the formation of the projections 118a, it is possible to
provide a wide gap between the insulating film 114 and the
semiconductor chip 112 and between the wiring pattern 118 and
the semiconductor chip 112. -
The etectrical connection between the etectrodes 113 and

the projections 118a is achieved by means of an anisotropic



112. Therefore, when the electrodes 113 are arrayed on the néour si des of
t he periphery of the sem conductor chip 112, the projectio A¥6R 0B al so
formed in arrays on the four sides. The electrodes 113 are electrically
connected to the  projections 118a, aﬁﬁ7are.arran ed to conduct through the
wiring pateeiidtatigng o tHe 12&.efh8 apdsrdcoPin cenauﬁ&nsgms]m B0 tire in

' ssihle to. provide a w de ga

formation of the projections 118a, it.isS pao > p
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ani sotropic conduct- ing film2120 Is pressed between t el ectrodes fB and
the proj eeiritonsl éslBaarehe medsdd j cahdnetmag t eGke rGeanduséndac t Pow t 16l es)
are pressed, and thus electrical conduction is established between the
two. When etstebdniishwd dps tweemdtine i tgo . f When 126ei andsedropliectondakting
conductivity is established only in the direction in which the netallic
fine partifdll@s 120cdsd¥&eidng egecttirdicad) candugsitdysddy, isne@sttiadd shednonly

el ectrical. conductian in .other. dirﬁction% Thergfgre, if .a sheet  of

ani sot r opii® cdMGucEIR§CHTOR 138 | ¥hichac kb oMetRrd 116 ufdne: yPaf ticdesr odes
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bet ween t g ¢@lt3Gicaadesoddde BENt HA THACLdPPEctions. Therefore, if a
sheet of anisotropic conducting ¥ilm 120 is attached on the
plurality of electrodes 113, there is no electrical conduction
between adjacent electrodes 113. |

In this embodiment, the anisotropic conducting film 120
is formed only between the electrodes 113 and the projections
118a and in the vicinity thereof, but it may equaily be formed
only between the electrodes 113 and the projections 118a. In
the gap formed between the insulating film 114 and the

( semiconductor chip 112 is formed a stress absorbing portion

} 122. The stress absorbing portion 122 is formed by injecting
resin through a gel injection hole 124 formed in the insulat-
ing film 114,

As the resin forming the stress absorbing portion 122, 1is
used a material with a low Young’s modulus and good siress
“absorbing effect. For example, polyimide resin, silicone
resin; silicone denatured polyimide resin, epoxy resin,
silicone denatured epoxy resin, acrylic resin, or the 1ike may

be cited. By formation of the stress absorbing portion 122,



118a and in the vicinity thereof, but it nmay equally be formed onl y.
bet ween the el ectrodes 113 and the projections 118a. In the~gap foriee
between the insulating film 114 and th sem conductor chip 112 is forned a
stress absorbin ?ortion 122. The streSs absorbing portion 122 is forned
by i nj ecti%tefgéi hYt hABAdACH g8ItrPESEsti M hdihe 12xtegmedd ioonrec i homl at -
ing film2114. As ﬁhe rgsin f rnigg hBe stress absorbing portion 122, is
used a mat E¢§MINA $n149 64N yBBnAPSORBAAIus and good stress absor bing
effect. For exanp i | icope denat ured
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manuf acture this enbodi nent of the sem conductor device ed-
First, in the dxsatmed] ngrirdobibiv telraliem 16l 4a of @hdPaoye Hi g ed o Higraal
connection termnals 116 and a gel injection hole 124 are fornmed. Then a
copper filtd4 sarppidened o Tthen inswppter ifrighnf i 1snakipd, i echd doythet dimisidl 4 the
wiring pattern 118 is fornmed, and further, the region of formation of the
proj ect i oL gl M i Is! 4ya H0Ed DY aRECRT BRI Hhei Wi Eangi Rt bRiEN t bl § ddude rotebr
portions to,a thin staje. By renoving the nask, .the projectiqgns 118a can
be fornedﬁ"H%'ﬁ%%{m%gult??nbgq1??n°%hgoéﬁP§6PFochtg&n&ﬁ@ﬂﬁﬁé‘ﬁﬂsnﬂ11%0 is
appl i ed ov 0j ' -118 L, t.he pluragl.ity of
IPPILS0, OV Rl Ol ROBR AR 44 PRER SR o4h D iR B Aidn o
ani sot r opitp PNEehi Batkl MBI2QGemoving the mask, the projections 118a

can be'formed.

On the insulating film, the anisotropic conducting film
120 is applied over the projections 118a. In more detail, when
the plurality of projections 118a forms rows on two opposing
sides, two parallel strips of anisotropic conducting film 120
are applied, and when the projections 118a are arrayed on four
sides, the anisotropic conducting film 120 is applied in a
corresponding rectangle.

C Ih this way, the above described insulating film 114 is
pressed on the semiconductor chip 112 with the projections
118a and the electrodes 113 corresponding, and the anisotropic
conducting f11m 120 1s pressed between the projections ti8a
and the electrodes 113. In this way, the electrical connection
between the projections 118a and the electrodes 113 can be
achieved.

Next, from the gel injection hole 124, a resin 1is
injected, and the stress absorbing portion 122 is formed

between the insulating film 114 and the semiconductor chip



are applied, and when the projections 118a are arrayed on fou si des e

r h
ani sotropi c conducting film 120 is applied in a correspondi ng? rZeéPBngﬁﬁé.
In this way, the above descri bed insula%ing film11l4 is pressed on the
sem conductor chip 112 with the projec? ons 118a and the el ectrodes 113
correspond?ﬁﬁ; and the anisotropic conducting film 120 is pressed between
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and the sepgopductarmei P R2 G U, I' 112. 59 Then solder is provided on
t he mﬁringv%gt?ern %18 through the holes 114a, 116 are formed. d
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sem conduct or dezice 110 can be ogggined. It shoul d be n§?§355h330i§§?his

embodi mentpet dbtadaniesot Idpishoednd bt inog eld that20 A gt Hise dambad i mén ®| agge of
this an anisotropic adhesive nay be used. Except that it is not in sheet
form an amnte0toppdcadnsducding &f imhé28aihe wsed rimet inoplasetde this

ani sotropic conducting_film 20, Eighth Enbodiment Fig. 28A to 28C show an
ei ght h enb@@i dRhe0bFOPhE afBBEI ¥t May e Jésed. oEXfaerégnti&@hdut:tm Riebi te. In

these fi gSL»ll’I;eeeSt %Q?m?ng%dyrﬁ\gtot'r%pqgsg%g%qerO(%%S qu:g t?'l% asasnllengéoenstruc—

( tion as the anisotropic conducting film 20.

;
Eighth Embodiment

Fig. 28A to 28C show an eighth embodiment of the

fabrication process of a semiconductor device. In these
figures, the embodiment is described focusing on a single
package, but normally the semiconductor devices will be
fabricated continuously (in tape form (integrally)). The
finished semiconductor device 130, as shown 1in Fig. 28C,
includes a semiconductor chip 132 and an insulating film 134,

Kﬂ and on the insulating film 134 are formed external connection

terminals 136. This semiconductor device 130 is fabricated as

follows.

First, in the insulating film 134, holes 134a are formed
for forming the external connection terminals 136, a copper
film s applied, and this is etched to form a wiring pattern
138. In the wiring pattern 138, by etching other portions
relatively thinner, projections 138a are formed. The projec-
tions 138a are, as for the projections 118a in the seventh

embodiment, formed in positions corresponding to electrodes



package, but normally the sem conductor devices wll be fabricated
continuously (in tape form (integrally)). The finished semz:%]% tQ@[}h
device 130, as shown in Fig. 28C, includes a sem conductor 32 and an
|nsulat|ng f|| on the insul8ing film 134 are forned external

1 an
connect i on' Q 'ﬁ%?SSQ@BCOWHPEtQEnFBdedé or device 130 is fabricated as

follows. First ﬁhe I nsul tlnqg&h:n1134 hol es_ 134a are forned for
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relieving portion 42 is forned on the wiring pattern 138. In nore detail,

the strescommdspondingoteite Welées (B4wigiell torl yiendntity tirda &t t e
wiring pattern 138 of the insulating film 134, in the region correspondlng
to the hmaifmﬁﬂarahathégwnﬂﬁﬁtqnthé2eos fuﬂme¢nobsaIRHSEW|agcpommlon
142 is formed of a resin such as, Teflon, silicaone, polg1n1de or the Ilike,
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relievingused in the seventh embodiment (polyimide resin, silicone
resin, siticone denatured polyimide resin, epoxy resin,
silicone denatured epoxy resin, and so forth) may be used.

Next, as shown in Fig. 28B, over the stress retieving
portion 142 and wiring pattern 138, an anisotropic conducting
film 140 31s applied to the whole surface of the insulating
film 134. The anisotropic conducting film 140 1is similar to
the anisotropic conducting film 120 in the above described
first embodiment. Alternatively, in place of the anisotropic
conducting fi1im 140 an anisotropic adhesive may be used. It
should be noted that the anisotropic conducting film 140 may
equally be provided only in the vicinity of the projections
138a forming the junction portion, as 1is the anisotropic
conducting film 120 shown in Fig. 27.

Next, as shown in Fig. 28C, the insulating film 134 to
which the anisotropic conducting fiim 140 1is applied, is
applied to and pressed onto the semiconductor chip 132. In
more detail, the insulating film 134 is pressed onto the

semiconductor chip 132 so that the anisotropic conducting film



portion 142 and wiring pattern 138, an ani sotropic conducti ng 5%@@&@@ S
applied to the whole surface of the insulating film 134. The an t I C
conducting film140 is simlar to the anisotropic conducting film 120 in
t he above described first enbodinent.shlternatively, in place of the
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APR 2004 61 140 is pressed between the projections 138a ‘and el ectrodes

133. In tharsd Vg1 1 tdteamed sextectal adnrantieh | tariiaeen 3d e r L5 rafdd ons
138a and el ectrodes 133 through the anisotropic conducting film 140.

Furthernore, asAGeouhing F»gthessemiobdductps peedcded 30hifabgh chiteddyes
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termnal s ﬁﬁﬁi%ﬂQ&?cﬁ?ﬂﬁﬁsﬁmc%tﬂﬁﬁﬁ appdnedséni ¢badesternadvicoane@tion

torm nal o iAo T B EALEF Bl Rl P tawtny Tanevans paztion
e SF e BReF S B 4 BEFRAED B i BELATR Tl L05 be
kgpt down.prividenieediyrdnt theyrbgigar i 80waschk Prnid dfubiredP toFreiieve
stress, materials costs can be kept down.
This émbodiment may be varied as shown in Fig. 29. Fig.
29 shows a variant example corresponding to Fig. 28A.
Comparing Figs. 29 and 28A, the insulating film 134 and wiring
pattern 138 with:the projections 138a are the same, but the
stress relieving portion 144 shown in Fig. 29 is different
from the stress relieving portion 142 shown in Fig. 28A. _
The stress relieving portion 142 shown in Fig. 28A is
K: formed individually in positions corresponding to the holes
¥ 134a and the vicinity thereof. On the other hand, the stress
relieving portion 144 shown in Fig. 29 is formed as a single
sheet over a region corresponding to a plurality of or all of
the holes 134a. By means of this variant example again, the
stress relieving can be achieved.
According to the variant example shown in Fig. 29, the
- position of the stress relieving portion 144 need not be
precisely aligned to correspond with the holes 143a for

forming the external connection terminals, and therefore



29. shows a variant exanple corresponding to Fig. 28A. CorrpaZmanPﬁl 8y 29
and 28A, the insulating film1134 and wiring pattern 138 wth the
projections 138a are the sane, but the stress relieving portion 144 shown
in-Fig. 29_i stre reli-eving Rortion 142 shown in
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stress relpevengocashlhevaghi eved. According to the variant exanple shown in
Fig. 29, the position of the stress relieving portion 144 need not be
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as is the anisotropic conducting film 120 shown in Fig. 27. Ninth
Enbodi nent Figs. 30 to 31B show a ninth enbodi nent of the fabrication

p(r ocess of NPnERERBHAVRERE device. The finished
' Figs. 30 to 31B show a ninth embodiment of the
fabrication process of a semiconductor device. The finished
semiconductor device 150, as shown in Fig. 318, includes a
semiconductor chip 152 and insulating film 154, and on the
insulating film 154 are formed external connection terminals
136. This semiconductor device 150 is fabricated as follows.
First, holes 154a are formed in a strip-shaped (before
cutting into individual pieces) insulating film 154, a copper
film is applied, and this is etched to form a wiring pattern
158 passing over the holes 154a. In_the wiring pattern 158, by
. etching other portions relatively thinner, projections 158a
are formed. The projections 158a are, as for the projections
118a 1in the seventh embodiment, formed in positions
corresponding to electrodes 153 of a semiconductor chip 152.
Next, as shown in Fig. 30, the wiring pattern 158 is
subjected to bending so that it enters the holes 154a, and
three-dimensionally bent portions 162 are formed. The
three-dimensionally bent portions 162 are bent in a rounded

manner, so that there is no concentration of deformation



sem conduct or device 150, as shown in Fig. 31B, includes a seg%ipgggcﬂm@
chip 152 and insulating film 154, and on the insulating film

fornmed external connection termnals 136. This sem conductor device 150 is
fabricated as follows. First, holes 1%8a are formed in a strip-shaped
(before @itneswy, iand ¢ naigksddal nptetesd tostbeming film 154, a copper
filmis applied, and this is etched to forma wiring pattern 158 passing
over the hol es Is4he bendinhaionard par,eanptbeh by tkechikeg mihdre paeld ons
relatively thinner, projections 158a are forned. The projections 158a are,
as for thedGrbPEBt thRs threwrdimemsl enaldit nbemboaPidionss crfkedone pbsiat i ons
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one at a tinme, but in this enbodinent, the die 151 shown in Fig. 30 is
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bent portions 162, by being formed concavely into the holes
154a in a three-dimensional shape, are allowed to deform in
the direction along the surface of the insulating film 154.
When the three-dimensionally bent portions 162 are
formed,'the ends 158b positioned on the periphery of the holes
154a in the wiring pattern 158 may possibly be dragged
somewhat into the holes 154a. Therefore, in order that the
ends 158b do not fall off inside the holes 154a, the height H
(- of the three-dimensionally bent portions 162 and the original
'JWV length d of the ends 158b should preferably be considered in

the design. Specifically, it is preferable that:

In particular, when S, the total of the punching
tolerance for the holes 154a and the pattern positioning

tolerance is considered, it 1s even more preferabie that:



bent portions 162, by being fornmed concavely into the holes 154a- |nq

t hr ee-di nensi onal shape, are allowed to deformin the di recti-om al ong t he
surface of the insulating film 154. Wen the three-di nensionally bent
portions 162 are formed, the ends 158%%ositioned on the periphery of the
hol es 154a in Bhé @|F|ﬁg pattern 158 may possibly be dragged somewhat
into the holes 154a. Therefore, in order that the ends 158b do not fal

of f inside the holes 154a, the height H of the three-dinensionally bent
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and the pattern positionin ance i's condtid,
preferabl epfbpbhtdd64 I n th|s way, when the three di nensi onal | 'y bent
portions 162 are formed, falling off of the wring pattern 158 can be

prevented. It speul shbeldotbd thated thgt UPPEr Masd wﬂm@osfoumm@aeof
the three-dinensionally bent portions 162 (the lower side in Fig. 30) is
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ize, a stresSs absSo
} from the insulating fiim 154, and therefore transport of the

insulating film 154 in the form of a tape 1is easy. The
insulating film 154 generally has a thickness of approximately
75 um, and if the three-dimensionally bent portions 162 are
made to be of approximately this size, a stress absorbing
effect can still be obtained. On the other hand, if the
three—dimensionally bent portions 162 are formed to exceed the
insulating film 154 upper surface, more effective stress
absorption can be achieved.

k; Either before or after the process of forming the
three-dimensionally bent portions 162, the wiring pattern 158
is plated.

Next, as shown in Fig. 31A, over the wiring pattern 158
an adhesive layer 160 is applied on the insulating film 154.
The adhesive layer 160 serves to adhere the insulating film
154 to the semiconductor chip 152, and preferably has proper-
ties which absorb stress. Alternatively, if the adhesive layer
160 is liquid, it can be provided by printing.

In this embodiment, as the adhesive Tlayer 160 an



effect can still be obtained. On the other hand, if the 22 pPﬁ.ﬁMé
three-di nensionally bent portions 162 are fornmed to exceed the i nsul a I Ng
film 154 upper surface, nore effective stress absorption can be achieved.
Eit her before or after the process of é®rmng the three-dinensionally bent
portions 1®&2jsoheomi¢i raprpkic bimg 158 Tm sigl atsxtt, Nant, tisush@wdit

31A, over the wiring pattern 158 @ an adhesive |ayer 160 is applied on the
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insulating film 154 to the senic?nductor chip 152, and preferably has
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ani sotropi ¢ adhesive may be used. Next, as shown |
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to and pressed onto the sem conductor chip 152. In nore detail, the
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adhesive layer 160 being the anisotropic conducting filmis pressed
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conduction_between the projections,158a and el ectrodes, 153 through the
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as the adhesidfcd @V s 1R TBY phes¥eGd bRtween the projections 158a and
electrodes 153. In this way, there is conduction between the
projections 158a and electrodes 153 through the adhesive layer
160 being the anisotropic conducting film.

Alternatively, as the adhesive layer 160 may be used an
insulating material, and a conducting material may be provided
between the projections 158a and the electrodes 153 to achieve
the conduction between the two.

Furthermore, as shown in Fig. 31B, on the

(. ~ three-dimensionally bent portions 162 solder is provided, and
}- ball-shaped external connection terminals 156 are formed.
Testing can be carried out when required.

According to the semiconductor device 150 fabricated by
the above process, even if the adhesive layer 160 does not
absorb stress applied to the external connection terminals
156, the stress applied to the external connection terminals
156 can be absorbed by the three-dimensionally bent portions
162. It should be noted that if the three-dimensionally bent

portions 162 are bent in an angular shape, although the



insul ating material, and a conducting material may be provided 7 bptpRRe@{fihe
projections 158a and the el ectrodes 153 to achieve the conduction between
the two. Furthernore, as shown in Fig. 31B, on the three-dinensionally
bent portions 162 solder is provided, 8%d bal | -shaped external connection
term nal s deeakt bityrned. beTerfentoEanabefaaraseabsurbhgntheostreds ig
According to the sem conductor device 150 fabricated by the above process,
even if tHeOREHERRGe KHPcpamEoeHibes th6an biesebladnedss applied to the
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~portion 122 in the sgventh enbodi nent. The resin 163 is provided by
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) The resin 163 is provided by printing using a mask 165.
An opening 165a in the mask 165 is formed to be larger than
the three-dimensionally bent portions 162. In this way, the
resin 163 can be contacted with the wiring pattern 158 before
entering the concave side of the three-dimensionally bent
portions 162. Therefore, stab]e'printing is possible, and the
yield of the printing process can be improved. Thereafter, an
anisotropic conducting fiIm is provided over the whole surface
of or the projections of the semiconductor chip to carry out

( mounting in the above described mounting step.

i In this embodiment, the electrodes 153 of the
semiconductor chip 152 and the projections 158a of the wiring
pattern 158 are connected by a conducting material, but the
present invention may equally be applied if the two are
connected by wire.

For example, the semiconductor device 200 shown in Fig.
33 has the wiring pattern 202 and semiconductor chip 204
connected by wires 206. In more detail, on the surface of the

wiring pattern 202 formed on the insulating film 208, a stress



entering the concave side of the three-dinensionally bent portions 162.
Therefore, stable printing is possible, and the vyield of the;pqut@n@m%
process can be inproved. Thereafter, an anisotropic conducting filmis™
provi ded over the whole surface of o7t he projections of the seniconductor
chip to catsprdutng nbayef iy 0 i s heraedveaddsthi besit nosstamgosh epg 1aydhi s
enbodi nent, the el ectrodes 153 of the sem conductor chip 152 and the
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A1fernat1ve]y, the semiconductor device 300 shown in Fig.
34 also has the wiring pattern 302 and semiconductor chip 304
connected by wires 306. In more detail, holes 308a are formed
in the an insulating film 308, and in these holes 308a a part
of the wiring pattern 302 is bent to enter therein, forming
three-dimensionally bent portions 309. The side on which the
three—-dimensionally bent portions 309 are concave is filled
with a resin 310 to achieve a stress relieving effect. On the
( | opposite side, bumps 320 are formed on the three-dimensionally
: bent portions 309. In more detail, the three-dimensionally
bent portions 309 have bumps 320 formed to project on the
surface opposite to the surface of the insulating film 308 on
which the wiring pattern 302 is forked. Then on the surface of
the insulating film 308 having the wiring pattern 302 formed,
with an adhesive 312 interposed, the surface of ‘the
semiconductor chip 304 opposite to the surface having the
glectrodes 314 1is adhered. Then the periphery of the

semiconductor chip 304 and the surface of the insulating film



in the an insulating film 308, and in these holes 308a a part of the
wWring pattern 302 is bent to enter therein, formng three- dQn@nAPR

bent portions 309. The side on which the t hr ee- di rensi onal |y bent portions
309 are concave is filled with a resi®8 310 to achi eve a stress relieving
ef fect. OBQhdavhpdbsing wildd9 Parkie PrBad areosaadedrwihb a resin 316.

t hr ee- di mensi onal | bent ortlons 309. In nore detail, the
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vari ant exanples also, the wiring pattern 202 or 302 is forne t he
surface ofomiigtadsul ating film 208 or 308 opposite to that fromwhich the
bunps 220 or 320 project, and therefore the wiring pattern 202 or 302 is
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Tenth Embodiment
Fig. 35 shows a film carrier tape used in a tenth
embodiment of the semiconductor device, and Fig. 36 is a
partial enlargement of that figure. The film carrier tape 170
shown in Fig. 35 1s used in the well-known TAB (Tape Automated
Bonding) technology. For example, it has sprocket holes 172
and a plurality of wiring patterns 174 corresponding to
individual semiconductor devices formed continuously. For the
- purposes of electroplating, all of the wiring patterns 174 are
3 connected together, and similarly other matters the same as in
the conventional case. It should be noted that Figs. 35 and 36
are seen from the side on which the wiring patterns 174 are
formed.
Fig. 37 corresponds tora section along the line 37-37 in
Fig. 36, and shows a semiconductcr device fabricated using
this film carrier tape 170. The semicvonductor device 180 shown
in this figure comprises a semiconductor chip 182 and

insulating film 184 punched out from the film carrier tape



partial enlargenment of that figure. The filmcarrier tape 170 shown in
Fig. 35 is used in the well-known TAB (Tape Automated Bonding) tectngiBgy.
For exanple, it has sprocket holes 172 and a plurality of wiring patterns
174 corresponding to individual seni &hductor devices forned continuously.
For the plfBes@8dobetyeen ridjf famigonduciair wid pnilBicngndatber iissUv4t ane
connect ed gogethgr,.and simlarly other matters the sane as in the
conventi onall TBad&4 18 RReYIIdeHcaRoRBHSOhEEP FE geonaEC hhag 361 Imr £86 e i th om
t he side op_which the w.rin tterns 174 ar f.ormed. Fig. 37 corresponds
to a sectigﬂealagﬂéotqﬁé’pﬂicné%g&f%ﬁ?\g %i‘ ym 336 dﬁ'&esrr%\ﬁ@(g RIA bR D
devi ce fabtigat Usihpg . sthis fi ri ta 170. .The, sen} condyct or
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an ani sotr pRi ¢heondyeki aAbbHMeA%6. Wth the anisotropic conducting film
186 interposed, projections 174a of the wiring pattern 174 and el ectrodes

183 of the senfhendnisotrobip d8Adaceinyetimcrdd yisommerdms fdhe, Safe as
in the above enbodi nent. The ani sotropic conducting film186 is in tape
form and aassBewnnbyythedaiotdabtdaskhl ineein F H g.385,7 s apgiplédbvaver
the wiring g&ttern 174 to the filmcarrier tape 170 along the |ongitudinal
direction. tHReWi FARBsPRHETRHR W4 kg PRetbrin carrige tars W0 glanalthe t he

§mol v appl ST ELEERLAEE G rbEFibh TET G5B eeo ARy % P3G et 174
strai oht 14Ag #14o of1idrie W Tdry AR LRI el R BF QUETG of Lerdl i h Pe
carrier tape 170, and therefore by simply applying the tape
form anisotropic conducting film 186 in a straight line all of
the wiring pattern 174 can be covered. It should be noted that
in this embodiment, the wiring pattern 174 is arranged as a
row of parallel traces, but may equaliy be arranged in a
plurality of rows. In this case to cover the plurality of rows
of the wiring pattern, it is preferable that an anisotropic
conducting film wider than that of this embodiment is used.
( A characteristic of this embodiment is the form of the
) wiring pattern 174. As shown in Figs. 36 and 37, the wiring
pattern 174 has projections 174a connected to electrodes 183,
pads 176 for forming external connection terminals 188, and
plane bent portions 178. The plane bent portions 178 are
formed to connect the projections 174a and pads 176 while
being bent in the plane. By the provision of the plane bent
portions 178, even if étress is applied to the external

connection terminals 188, this stress can be absorbed.

Furthermore, as shown in Fig. 38, if holes 192 are formed



in this enbodinment, the wiring pattern 174 is arranged as a %C%NAﬁR 2004
paral lel traces, but may equally be arranged in a plurality of rows. In
this case to cover the plurality of rows of the wiring pattern, it is
preferabl e that an ani_sotropic conduct® ng fil mwi der than that of this
enbodi ment 1N sthgednsui@tdngctfarimsti%0 ofandi thenbdangements rare fasrsn 192 t he
pattern 174

has. B?o{p?c%FéR@cﬁrﬁ*ﬁ%ﬁﬁ}%é‘?@éﬁ‘?gﬁ%@@ﬁﬁaﬁgeﬁéJ%Qﬁaé“ér. l?%efmam@[]m?
| ! i , i 178. T
bont port 1 OAGE 10880, 82" PR uAPRR. sRRELYY: ARG, AEjtreltine, a5 thes perdn 176

o ConaciBg 8g8h hBrbNBoPLBRBruBY t 12 BRAIH 91 Hoddie ALY, the

portions 1 even If stress Is app 0 the extern

term-nals tlhgs stre r e 0 ' | g.
38, if ho|%§591%2mg?é f‘gr S&S’dcpg%ﬁsgq %Oﬁﬁ%nfﬂaghg”?,gg& Zf?isﬁg‘-f“ﬁém“&'géo?

and the plgaet bands f1or miagnsbé92ciBe@ figdidred disti rbe ulsle@rt fpg Wik s ihesdrol es
192, the plane bent portions 192 can deformfreely, and therefore the
stress canabberleiveg portisp 4d2oimetihe | sesbnthdemboddmed tt.hat within the
holes 192, it is preferable to Rrovide a soft resin. As the soft resin may
be cited the reEfnFiu8ed I%r1%hehavheds C HiRWHbi hgaper ti0 100 whiche is

seventh enbodipent. in Fig. 39 s shown a circuit board 1000 on which is
rounted s WO Eehadc Semigonduc kdng ey Wk ci1BRe 1 eedrieh | RonRisans

Sh e TOBGEEE s £t 0 LB Bl 5 0885 o PR LT U A
21; nL or Féﬁ&ﬁ(ﬁ&gﬁgpgsﬁlpbgndf BoArd ARRIN edls Chhadist .eptify bYoREEReNI G cuit
board 1000 is formed a wiring pattern of for example copper to
form a desired circuit, and by mechanical connection of the
wiring pattern and the external connection terminals of the
semiconductor device 1100, the electrical connection is
achieved. In this case, the semiconductor device 1100 is
constructed so as to absorb strain generated by differences in
thermal expansion with the exterior, and when this semiconduc-
tor device 1100 is mounted on the circuit board 1000 and
(\,A thereafter, the reliability can be improved. If appropriate
: attention is paid to the wiring of the semiconductor device
1100, the reliability during connection and the reliabiiity
after connection can he improved. It should be noted that the
mounting area can also be reduced to the area for mounting as
a bare chip. Therefore, when the circuit board 1000 is used in
an electronic instrument, the electronic instrument itsetf can
be made more compact. Within the same area, greater effective

mounting space can be made available, and it is possible to

design for greater functionality.



wi.ring pattern and the external connection term nals of the fbéhﬂcqnﬂuptor
device 1100, the electrical connection is achieved. In this case, the'
sem conductor device 1100 is construaied so as to absorb strain generated
by differences in _ther.mal, expansion it h the exterior, and when this

seni conduc- t or Adefc& VBLId TS Grol/nt LLUBRNt her @Y # dadt Widdr d hichoe el t

th ft habilit i ) f i at tt ti i
e To timotr . AB0baCF Yt Y 4R anaRs. AnnoYEbock’ pETReRA,E ot A0p. |
duri ti i iql i af tion he i d. It
Should bemnet ey PR, 8RByl 8obechbtRd thiar AnkCapbyR"HRST HE b ddTNENES | or
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an electronic instrunent, the electronic instrunment can

nor e sconpastesdMt hi mvdretigrane a1 ede gapplieedelf@Ctdime JIWHd G can
be nmade available, and it is possible to design for greater functionality.
71 As an electronic ¢omponemhtrquwivi eyl awhtinbe hi of & x el ia Py rthek%i®bn Fi g.
40 shows a not ebook personal conputer 1200. It should be noted that the
above desc¥gHetnahbotin nEhe sSamppwayt BS pr seBEohdushpiromevd c ,s evhiectretuct or
devi ce, but fhe n‘gresent,invention can be applied to any surface-nounted

el ectroni ACHhHS MtP3LRANG | P &Wé}"kﬁ RPNt orfrRicteXAMP tear MaYal s
el ect ron Seonbian ¢S FFEFPEafabac Ry S ebiTbeaepediesos o Hiacears,
o abl o T R T R o e RS S o et ARy o TR o
descri bed forg heangefggdd. to tenth enbodi nents may equal ly be used, as
descri bed
As the anisotropic conducting film described in the
seventh to tenth embodiments may equalily be used, as described
in the first embodiment, an anisotropic conducting adhesive,
an isotropic conducting adhesive or an insulating adhesive.
In the seventh to tenth embodiments, the example is given
of projections formed on the side of the insulating film, but
.as described for the first embodiment, bumps may equally be
formed on the electrodes of the semiconductor chip.
( Furthermore, in the first to tenth embodiments, a wiring
i pattern is formed to be opposing on the semiconductor chip and
insulating film, but the wiring pattern may equally be formed
on the reverse side of the insulating film, and connected to
the electrodes of the semiconductor chip by means of through

holes, bump, or the like.



in the first enbodi nent, an ani sotropic conducting adhesive, an isotropic
conducti ng adhesive or an insul ating adhesive. In the sevent hz'fjg W}t ﬁ@
enbodi ments, the exanple is given of projections forned the si g
insulating film but as described for the first enbodi nent, bunps may

equal |y ceAIMsned on the el ectrodes of the sem conductor chip.

Furthernore, in the first to tenth enbodinents, a wiring pattern is forned

to be opposin : cﬁ-oé‘é%é i .insulating film but the

W ring pgtter% %n}?&%%‘?ﬁ/ be %?%de%%rﬁgg'r everse side of the insulating
film and connected t the electrodes of the sem conductor chip by neans
of through  heISHLStEaHHMAEriahhaviRg Hexibleprd JpAapnEPrRmUcs: A

sem conductor assenbly conprising: a substrate nmaterial having flexible and
i nsul ating prapeitings pastexnr forgnpdt reradiaened withadher ehsides taf the of
sides of the substrate material; a plurality of sem conductor elenents

di sposedg@Bsfratdithaé&igf, the substrate material on which the wiring pattern
is forme a connection portion formng part of the wiring pattern,

Co the substr SULCRANEY L eAREOnRlicl e LA AEh S BrCA o B e 71 TG
Connect | SHOBERTF AHRCTREPRORIICR JUF PROREOPTHE SubuRebo mat or i al defi i ng
an opening corresponding to each of the pads; and '
( a connection portion forming part of the wiring pattern,
- electrically connected to each of the semiconductor elements, and
adhered to the substrate material;

a plurality of pads forming part of the wiring pattern, each of the
pads being provided for forming an exte.mal connection terminal
thereon;

a portion of the substrate material defining an opening
corresponding to each of the pads; and

an insulating resin between the semiconductor elements and the
substrate material facing the semiconductor elements, in which:

projections are formed on at least either of electrodes of the
semiconductor elements and the wiring pattern in such a manner as to
face the other thereof, the insulating resin including conductive

particles at least between the electrodes of the semiconductor elements

and the connection portion.



an-insulating resin between the sem conductor elenents and the? §uRBRrZNk
mat erial facing the sem conductor elenents, in which: projections are
formed on at | east either of electrodes of the sem conductor elenents and
the wiring pattern in such a manner as73o face the other thereof, the

i nsul ati @g r edihe sgalgendyctyndasenbly oflaim| bsimtwhishsthédénsrkatinge

el ectrodes of the sem conductor elenents and the connection portion. 2 2
APR 2 004edin i§hansanisaneict condseers! filf of | & ndisotfdpibi édhdh&tive
insulating resin is an ani sotropic conductive filmor an ani sotropic
conducti%ﬁhe%gngsive. 3. A sem conductor device conprising: a substrate

mat eri al having flexible and insulating properties; a wiring pattern forned
in adherence with one of sides .of the .substrate material; a sem conductor
el enent di'spo aeﬁﬁcgngHFﬁﬁb CHUFC CREIRUBYY  at e naterial on which the wiring
pattern is forne a connection portion formng part of the wiring pattern,

el ectrical |l y cosrbstrage mpateinldeaniogftaxibler and dneulating gpropésias) to t he
substrate material; a plurality of pads form ng part of the wiring pattern;

a portion of thevisithstpaatannidaned! irfleidhdresica nwithe dnkd of GEESJTOMKk Ng to
each of the pads; and an external connection term nal projecting on a

surface QfidstEateSiR3tsiai.e material opposite to the surface on which the
senmi conductor elenent I's disposed, the external connection terminal being

§2?3§Ztne?het aPenNGURIDRE SheprhariPhawd Shoa ieShal Rearubsgnlg the
em conductor _ el ement, _in which:
material on which the wiring pattern is formed;

a connection portion forming part of the wiring pattern,
electrically connected to the semiconductor element, and adhered to the
_ substrate material;

a plurality of pads forming part of the wiring pattern;

a portion of the substrate material defining an opening
corresponding to each of the pads; and

an external connection terminal projecting on a surface of the
substrate material opposite to the surface on which the semiconductor
element is disposed, the external connection terminal being connected
to each of the pads through the opening; and

an insulating resin between the semiconductor element and the
substrate material facing the semiconductor element, in which:

projections are formed on at least either of electrodes of the

semiconductor element and the wiring pattern in such a manner as to

face the other thereof, the insulating resin including conductive



projections are formed on at |east either of electrodes of the

sem conductor el ement and the wiring pattern in such a manner as: "0 ”t{;ace
the other thereof, the insulating resin including conductive 74 particles
at- | east between the el ectrodes of t he74em conductor el enment and the
connect i panpei¢s at. ledst Hedwseni dondletordaen! the ddemicanmh&;tor relednieait
projections are fornmed on at | east one of the wiring pattern and

el ectrodeg,d phé WolhrRctiBNpSFti&s. to face the other thereof. 5. A
sem conduct or device conprising: a subst rate mat eri al haV| ng a wring

pattern f n one. of rfaces of trat erl al .. and external
connecti on t e?m%aﬁeénlcﬁf’&qﬁaf n(gevfl?%rﬂ gf)s’frt é”e}'sl PEQIHHR: A fipst r at e
material, the substrate material also haV| ng a hol e which extends all the
way t hr ofgmedhensabdeast @nﬁe@fethfawlmapaé@mnandrelﬁgtr@dng imasHchf at he
external connection termnals, the wiring pattern having a

t hr ee- di maasinefrald o fahmnthqoothérotheeabéri ng the hole, and each of the
external connection termnals being fornmed on the three-dinensionally bent

portion; @ resA@eﬁglgghg@,@t&nd@wggwﬁngiﬂg of the three-dinensionally bent
portion; a sem conductor clenment facinhg the one of surfaces of the

substrate mat eri al ing_pat.tern_is, for d haV|n

el ectrodes whitH L};tbr gr%%\gnnrﬁlggﬁetrl{]ﬁt ]ﬁl@g\ﬁ Pm’f?&gpg tgfﬂ Oé-ﬁ‘ae(g A dits| (gn | ayer
bet ween t he substrct:b&rra eri aI and thg sem conductor elenment. A rret hod of
Takl ng a S|EEReHHGG fpratsi m@terab apdorxisraphcongestion tsrainalsr t ape,
he filmcarrier tape conprising a substrate material and a wiring pattern
for med orproteuding frompheoppdsite surface of the substrate material, the

substrate material also having a hole which extends all the way through
the substrate material in a region for forming each of the external
connection terminals, the wiring pattern having a three-dimensionally
bent portion entering the hole, and each of the external connection
terminals being formed on the three-dimensionally bent portion;

a resin provided on a concave side of the three-dimensionally bent
portion;

a semiconductor element facing the one of surfaces of the
substrate material on which the wiring pattern is formed and having
electrodes which are connected to the wiring pattern; and

an adhesion layer between the substrate material and the
semiconductor element.

6. A method of making a semiconductor comprising:
a step of preparing a film carrier tape, the film carrier tape

comprising a substrate material and a wiring pattern formed on one of



sides of the substrate material, the wiring pattern conprising a plurali of
| eads connected to a sem conductor el enent and a pad having aR 2eXPRr 70k
connection termnal and forned integrally with each of the |eads, a
connection portion of each of the | eadgswith the sem conductor el enent

bei ng adisédesiof the satstibster mia¢erial, aiticawiring patwrppoomedisiagd plibsilitt e

mat eri al having an opening for formng the external connection termnal at

a positi Qf eAHCEPRABERE 48 4 "R cAdt@hr ¥e eﬁttémif%ﬁpgﬁ\gg egnof the

sem conductor elenent 1n a nounting region of the wri on a

surface of  the substraj.e terial o ich.the wring .pattern i ormed; a
step of é?‘é%’?}‘f%&???eﬁéﬁﬂeg?arirﬂﬂ‘%hén\%i %} ¢ Engjé’ng”E ecach e%frtgﬁes; a
step of providing a conducting material in the opening; and a step of

st anpi ng leadst acoringativar postionaplecdch of dhpileads wibh whiecsemidomduetprof

provi ding the conducting material is a step in which flux is applied to

t he openielgmesit! dehghbattherad ecditapenbdtie thatapehid be @ﬁ?pbb‘éﬁ’d,h@@ﬂ I's
applied. 7. The nethod of making a sem conductor device of claim6, which

the step.at Rue:aited deEAN Gl HBbELRAl, if5: Afcthiie MnphGlspl der

creamis applied to the opening, he I's appll net hod of
maki ng a seni conduct or. dgvi.ce of.clai mwhich projections,are fornmed on at
| east -on*&o(r)‘fnc[cﬁlé)ﬁﬁfrmléﬁageﬂttaePﬁ’sfth%n ng&SP(?ngnglﬁo g'%}giPeéi’nanner as to face
the other thereof, the step o electrical connection being achieved by the
&ppl i cati on ofe §taR gk pgsiheringsclechodssoyiddie srmiqorsingtor demeidfirtfe
iring pattern or the side of the sem conductor elenent. A nethod of
maki ng a meuntiorgluecgion aévilee vdonyy ipsttegn bar ai sgriacei of nhepatibetraten a -
substrate material having
material on which the wiring pattern is formed;
a step of electrically connecting the wiring pattern and the
electrodes;
a step of providing a conducting material in the opening; and
a step of stamping out the film carrier tape into a piece, in which
the step of providing the conducting material is a step in which flux is
applied to the opening, solder balls are disposed on the opening, and
then heat is applied.
7. The method of making a semiconductor device of claim 6, in
which the step of providing the conducting material is a step in which
solder cream is applied to the opening, and then heat is applied.
8. The method of making a semiconductor device of claim 7, in
which projections are formed on at least one of the wiring pattern and

the electrodes in such a manner as to face the other thereof, the step of

electrical connection being achieved by the application of ultrasound to



hol es, the wiring pattern passing over the holes, the holes extending all
the way through the substrate material; a step of bending the wring.
pattern into the holes; a step of setting the wring pattern=fofredisn the
substrate material against el ectrode oféa sem conductor elenment with'a

certai n shagmgettiensfeoneehe sidé obnhecwimggt heettedn idigtipatsi@e rofatise t he
el ectrodes through a conductive resin, and a step of form ng external

connect i QptiebAHNRLST LRrhdgr.opposite surface of the substrate material
fromthe wring pattern, connected through the holes to the wiring

pattern. [10. The net hod. of .maki ng a.sem condugctor device .of claim?9,
further gorrpr}gfrwgﬁﬁgs‘%er&a%ng&%‘?rﬁﬁ“ﬁ? ‘j‘%‘i?ﬂ'ic%r‘(éc%ﬁomlwgi ng pattern for
connection to the el ectrodes of the sem conductor elenent. 11. The nethod
of making a senstemnalifvoningeiviriog patiém 00, aisubsitehmeiteriab heving ve
resin is an anisotropic conductive film conductive particles included in
the ani sobleyitiecondugtby@ctt MBRid Gver eBe atblbS! R RolheeRfidAakI ANS and
the el ectrodes. 12. The nethod of naking a seni conductor device of claim

whi ch they,subst bt 8, RkeLial- J-s forprd. hy cutting out a filmcarrier tape,
the ani sot ropi‘c 'c"ona%%’{ Ve Tilm ”‘éiqr%g“l’ﬁxt ape form and attaChe'g 2 APR 2004

77 along the |gngitudingl direction of the filmcarrier tapg, and the
sem conduct or aﬁ%m‘h&%@%ﬂ&-%ﬁw TAETERRIETh G g}be EP f¥g the -1 ongi'tudinal
direction of the filmcarrier Jltape. ,13. A circuit board having the
&em’ conduct or £d&FR RhfocaREofee oV Hang - RAteANb fFa @ noRhi dh Ak degRied
iring pattern is fornmed, in which external connection termnals of the
senm conducaterial degdinst arlecigodneaifed samidomdiatongiemtetyrwithl aAvergh2et r oni.c’
instrument having the circuit: board of claim13.
spacing therebetwéen, and connecting the wiring pattermn and the =~
electrodes through a conductive resin, and
a step of forming external connection terminais on the opposite -
surface of the substrate material from the wiring pattern, connected
through the holes to the wiring pattern.
10. The method of making a semiconductor device of claim 9, further -
comprising a step of forming projections on the wiring pattern for
connection to the electrodes of the semiconductor element.
11. The method of making a semiconductor device of claim 10, in
which the conductive resin is an anisotropic conductive film, conductive
particles included in the anisotropic conductive film being pressed
between the projections and the electrodes.
12. The method of making a semiconductor device of claim 11, in

which the substrate material is formed by cutting out a film carrier

tape, the anisotropic conductive film being in tape form and attached



ABSTRACT FI LM CARRI ER TAPE, SEM CONDUCTOR ASSEMBLY, SEM CONDUCT %I#RCIEBU!}
AND METHOD OF MANUFACTURI NG THE SAMVE, MOUNTED BOARD, AND ELECTRONI

| NSTRUVENT A semni conduct or devi ce which does not require solder resist to
be- applied to the surface. Leads 54 ar® fornmed on one surface of a

pol yi m dealppgmthe, lengidpdinal sliredtiomnof ethd s ¢drrigre thpepedndn thee

| eads 54 to project fromthe other surface of the polyimde film 10

through viembmabuder addmmnt! Gbeilbigd Afghed adhal edohethal f ialdhe SYREace,
so that the | eads 54 are covered by the I C chip 15, and the appfication of

a sol der 1LREiRIdiaaD di%ectid bethe filF chier tape.

13. . A circuit board having the semiconductor device of any one of
T gies 3y 4, .and 5 and a board on which a desired wiring pattern is
;-Vfo;*é;né;f‘;;—-n;eiﬁ?;{;-?{hich -external connection terminals .of the semiconductor
_ -Czvice are connected to the wiring pattern.
w214, An electronic instrument having the circuit-board of claim 13.
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ABSTRACT
FILM CARRIER TAPE, SEMICONDUCTOR ASSEMBLY,

CTOR DEVICE, AND METHOD OF
MANUFACTURING THE SAME, MOUINTED BOARD,

AND ELECTRONIC INSTRUMENT

A semiconductor device which does not require solder resist to be
applied to the surface. Leads 54 are formed on one surface of a
polyimide film 10, external connection terminals 11 are formed on the
leads 54 to project from the other surface of the polyimide film 10
through via holes 30, and an IC chip 15 is adhered to the first surface,
so that the leads 54 are covered by the IC chip 15, and the application

of a solder resist can be omitted.

FIG. 25



