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- 1 - METHOD OF CONNECTI NG TAB TAPE TO SEM CONDUCTOR CHI P, AND BUWP SHEE%
AND BUMPED TAPE USED | N THE METHOD BACKGROUND OF THE | NVENTION Field of the
| nvention The present invention relates to a nmethod of connecting a
sem conductor chip such as ICor LSl to a wring tape or so-called TAB
(Tape Automated Bonding) tape used for_cgnnection of the sem conductor chip
to a substrate or a lead franme and also relates to a bunp sheet and a

Related AL Conveh Biod 197 QRNETE RN A L PSR BRBEERR: Chp such
as IC or LSI is supported by @{/{Iﬁa%{g %g%&fh%ﬁ%ci rcuit is connected

to the |l ead frame by neans of bondi ng wi res  or like. In recent

years, however, as sem congiuaisyy TapHlmNtr heig RE-sfoper f or mance, a
demand for remarkably high density in asseﬁ%lylng has been increased.

Nanely, as a result of higher density in integration of elenments in an
Integrated circuit and a greater demand for highly

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a method of
connecting a semiconductor chip such as IC or LSI to a
wiring tape or so-called TAB (Tape Automated Bonding) tape
used for connection of the semiconductor chip to a
substrate or a lead frame and also relates.to a bump sheet
and a bumﬁed tape which are used in such a connection
method.

Description of the Related Art

Conventionally, 'as a common practice, a
semiconductor chip such as IC or LSI is supported by a
lead frame and a chip circuit is connected to the lead
frame by means of Au bonding wires or the like.

In recent years, however, as semiconductors
implement their high performance, a demand for remarkably
high density in assemblying has been increased. Namely,
as a result of higher density in integration of elements
in an integrated circuit and a greater demand for highly
developed assembly technique associated therewith, it has
followed that the conventional wire bonding technique in

wiring of a chip circuit cannot cope with such a demand in

many cases.



devel oped assenbly techni que associated therewith, it has followed that the
conventional wire bonding technique in wring of a chip circuit cannot cope
wi th such a demand in many cases. -2- A TAB systemis a bondi ng net hod
whi ch copes with the above-nentioned recent demand and hence has w dely
been put to practical use as a nethod of honding the el ectrodes of a

sem conductor chip. In a bondi ng net hod b&sed on the TAB system a TAB tape

having | ead patterns faqr in series thereon . is used instead of the |ead
frames used in the w rgA %lﬁ?’g‘smh’oﬁ 3 RP Bhpe ‘B‘Fg‘q?ﬂiﬁ FFPyCPBFRed in

ith | ead ' h bondi ' h i de of th
chi perageeiub%"{%ﬁﬁ% A el e cRht dendde afonfichoRed general Iy
[ t ' [ d L1k ith
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figure, reference
method based on the TAB system, a TAB tape having lead
patterns formed in series thereon is used instead of the
lead frames used in the wire bonding method and bumps
preliminarily formed in either lead portions on the TAB
tape or bonding portions on the side of the chip are
substituted for the bonding wires. The actual bonding is
generally carried out by means of a thermocompression
bonding method or the like with the chip ahd the TAB tape
being superposed on each other.

Fig. 12 is a schematic view showing one example
of the TAB type of bonding. In the figure, reference
numeral 1 designates a semiconductor chip on which a
plurality of bumps 6 are preliminarily formed. Numeral 2
designates metallic leads which form a TAB tape 12
together with a tape-like resin film 3. The chip 1 is
placed on a bonding stage 4 of a TAB bonder with the bumps
6 upside and the TAB tape is placed above the chip 1. 1In
this state, the bonding is carried out in such a manner
that a bonding tool 5 having a proper heat is pressed down
from the upside in a direction indicated by arrow.

Usually, the TAB tape used in the above method,
is fabricated by providing sproket holes and a device hole
in a film made of a synthetic resin such as polyimide or

polyester, laminating a metal foil on the f£ilm and



nuneral 1 designates a sem conductor chip on which a plurality of bunps 6
are prelimnarily fornmed. Nunmeral 2 designates netallic |eads which forma
TAB tape 12 together with a tape-like resin film3. The chip 1 is placed on
a bonding stage 4 of a TAB bonder with the bunps 6 upside and the TAB tape
is placed above the chip 1. In this staté, “the bonding is carried out in
such a manner that a bonding tool 5 having a proper heat is pressed down
from t he lup§haeeiaf t& rdifogdiingn a Adiadateat tRrmrhpweansuadf ya phetJAB t ape
used in the abgve nethod, is fabricated by providing sproket holes and a
devi ce hol e*PA1& MeR¥8de of a synthetic resin such as polyinide or
pol yester, lam nating.a tal foil on the filmand . -3- 1 thereafter
fornming a | ead patterlqnbg?’ﬁegrrr €5t N2 0Ghotdie rRUUTRT TR HANN]RSF 1% ®f her
hand, the bupps.fLar n [ f. the TAB tape and. el ectrodes of the
seni conduct gggcﬁﬁ% st%g)% gghl %rig(r%tlfﬁ%egré’ oa}ﬁ%ase_?r?\l% TSNP appfYing a
plating on AL ¢keql 984S a0k FRem@MitONIMNS Yadkll Ry 3% p1ving a

plating on Al electrodes of the semiconductor chip, as

disclosed by Electronic Parts and Materials, July 1989, P.

71. However, the formation of bumps on the Al electrodes

of IC or LSI through the plating method is high in cost

and involves a damage of the semiconductor chip circuit

during the bump forming work and hence is not necessarily

recommended.

Also, as a method of forming bumps on leads on

the side of a TAB tape, there is a method disclosed in

JP-A-62-28623 or a "transferred bump TAB method” disclosed

in National Technical Report, Vol. 31, No. 3, June, 1985,

pp. 116 - 124. 1In the transferred bump TAB method, bumps

are preliminarily placed with a predetermined pattern on a

glass substrate and are transferred to leads of a TAB tape

in which a lead pattern is formed. But, this method, too,

involves a complicated work and a problem in cost.

SUMMARY OF THE INVENTION

As have been mentioned above, the conventional
TAB system involves the problems that the bump forming
method is too expensive, the bump forming work is compli-

cated and there is a possibility of the bump forming work



di scl osed by Electronic Parts and Materials, July 1989, p. 71. However, the
formati on of bunps on the Al electrodes of I1C or LSI through the plating
met hod is high in cost and invol ves a danage of the sem conductor chip
circuit during the bunp form ng work and hence is not necessarily
reconmended. Al so, as a nethod of form-ngt bunps on | eads on the side of a
TAB tape, there is a nethod disclosed in JP-A-62-28623 or a "transferred

bunp TAB netdwmbgshi¢ctioseshim. Nati onal Techni cal Report, Vol. 31, No. 3,
June, 1985, pp. 116 - 124. In the transferred bunp TAB net hod, bunps are
prelimnarily placed vithimstpreoipéet o nechpaptesBneniavehassnsulst rate and
are transferred to leads of a TAB tape in which a |ead pattern is forned.
But, this mattdsy toEoiveoihase o compémeat esl wor krandda pr olklc@md @ fcost .
SUMVARY OF THE | NVENTI ON As have been nentioned above, the conventional TAB
syst em i nvolSPENadfe it dol M §3RR the? bismicordnagorechdd Whitdo isxpensi ve,

the bunp formng work is conpli-, cated and there is a gossibility of the
bunp fornin&ﬁﬂﬂ in work and high in reliability with less

probability of the semiconductor chip being damaged.

A second object of the present invention is to
provide materials used in the above-mentioned method of
connecting the TAB tape to the semiconductor chip,
especially, a bump sheet and a bumped tape.

According to one aspect of the present
invention, there is provided a method of connecting a TAB
tape to a semiconductor chip, comprising the steps of
preliminarily locating and fixing ball-like bumps at
positions corresponding to a pattern of electrodes of the
semiconductor chip to be connected, and bonding the bumps
by thermocompression to the electrodes of the semicon-
ductor chip and leads of the TAB tape, respectively, so
that each electrode of the semiconductor chip is
electrically connected to the corresponding lead of the
TAB tape through a corresponding one of the bumps.

According to another aspect of the present
invention, there is provided a bump sheet used in a method
of connecting a TAB tape to a semiconductor chip, compris-
ing a substrate made of a synthetic resin, and ball-like
bumps which are made of a metal and are fixed on the
substrate at positions corresponding to portions of

electrodes of the semiconductor chip to be connected.



-4- damaging the chip. Afirst object of the present invention, in order to
sol ve those problens, is to provide a nethod of connecting a TAB tape to a
sem conductor chip which is sinple in work and high in reliability with

| ess probability of the sem conductor chip being danaged. A second object
of the present invention is to provide-naterials used in the

above- nenti oned net hod of connecting the TAB tape to the sem conduct or

chip, especially, a barposddelg andaathutped taapctAcOrthidap idsome aspect
of the present invention, there is provided a nmethod of connecting a TAB
tape to a semveonilast othelmiepiscomprigiedgwie st epsnpafd mald Mdwddd ¥ing

| ocating and fixing ball-1like bunps at positions corresponding to a pattern
of el ectrodesTaB tapessaideonduet synthiepito rles iooramel tpadh v iatedl boindi ng t he
bunps by thernoconpression to the el ectrodes of the sem con- ductor chip
and | eads ofeade JABaANGRE, craspeeprndénglyssot hat agacngeimestty e of t he

sem conductor chip_is electrically connected to the corresponding | ead of
the TAB tapl@®FeeRSaCEorr 88PoRANPAYCEAE hiph&ohuiish AdeoMdihg & dtanot her

aspect of the present
P be égnnected, and bumps made of a metal and fixed to

respective end portions of the leads, portion of each
bump, which portion is to be connected to one of the
electrodes of the semiconductor chip when the lead to
which the bump is fixed is connected to the one electrode
through the bump; having a shape like a part of spherical

ball.

" BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view showing an embodiment of a
method of connecting a TAB tape to a semiconductor chip
according to the present invention;

Fig. 1A is a perspective view of a bump sheet
used in the method shown in Fig. 1;

Fig. 2 is a view for explaining an embodiment of
a method of fabrication of a bumped tape according to the
present invention;

Figs. 3A and 3B are views showing the structure
of a jig used for fabricating the bump sheet shown in Figq.
1A and the bumped tape shown in Fig. 2;

Figs. 4A to 4D are views showing various shapes
of a bump arranging through-hole provided in a plate of

the jig shown in Fig. 3A;



invention, there is provided a bunp sheet used in a nethod of connecting a
TAB tape to a sem conductor chip, conpris- ing a substrate nade of a

synthetic resin, and ball-1ike bunps which are nade of a netal and are
fixed on the substrate at positions corresponding to portions of electrodes
of the sem conductor chip to be connectesl. - -5- According to a further

aspect of the present invention, there is provided wth a bunped tape

conprising a TAB taperpgdesof saasyathekhewiag B anhdy O dedumigd h | eads
arranged correspondingly to an arrangenment of electrodes of a sem conductor

chip to whisécthed TAB éscholbedcofinacbeaehpeand apenis rada tefd ayeirad and
fixed to respective end portions of the | eads, portion of each bunp, which
portion is methedconmect ol Fdbgond;of the el ectrodes of the semni conductor
chip when the lead to which the bunp is fixed is connected to the one
el ectrode through thefFbasp, 6habPn§Paaskapéekiskshawiagt tdfe sghrardteae bal |
BRI EF DESCRI PTI ON OF THE DRAW NGS

of another jig which is used for provisionally arranging

bumps at regular positions in a method of fabricating a

bumped tape.

Fig. 7 is a view showing a substrate used in
another embodiment of a method of fabrication of a bumped
tape according to the present invention;

Figs. 8A to 8E are views showing a method of
fabricating a TAB tape by use of the substrate shown in
Fig. 7;

Fig. 9 is a view showing a substrate énd a
synthetic resin film used in a further embodiment of a
method of fabrication of a bumped tape according to the
present invention;

Figs. 10A to 10F are views showing a method of
fabricating a TAB tape by uselof the substrate shown in
Fig. 9;

Figs. 11A to 11D are views showing various
manners, for comparison, in which the bumped tape of prior
art and that of the present invention are each connected
to a semiconductor chip.

Fig. 12 is a view showing the conventional
method of connecting a TAB tape to a semiconductor chip;
and

Fig. 13 is a view for explaining the conven-



Fig. 1 is a view show ng an enbodi nrent of a nethod of connecting a TAB tape
to a sem conductor chip according to the present invention; Fig. 1Ais a
perspective view of a bunp sheet used in the nethod shown in Fig. 1; Fig. 2
is a view for explaining an enbodi rent of a nethod of fabrication of a
bunped tape according to the present invention; Figs. 3A and 3B are views
showi ng the structure of a jig used for fabricating the bunp sheet shown in

Fig. 1A and iQSaQqu@goha@% S dalt ;5 ggng%¥h ough % to 4D are views

showi ng varlous Shapes of a bunp arran e provided in a plate
of the jig shown in Fig. 3A Fig. 5is a view show ng a shape of a bunp
secured to each | ead of a bunped tape fabricated by the nethod shown in

Fig. 2, Figsps6RAIP2ION dFe THECWRESRQWEN st siMiptgire of another jig which
is used for provi sionally arrangi ng bunps at regular positions in a nethod
of fabricating a An embodiment of a method of connecting a TAB

tape to a semiconductor chip according to the present

invention will now be explained with reference to the

accompanying drawings.

As a material of bumps in the present invention
is used a ball-like (or spherical) or massive {(or block)
electrically conductive material such as gold, aluminum or
copper having a uniform particle size or diameter. The
bumps are preliminarily arranged at positibns correspond-
ing to the end portions of leads of a TAB tape and there-
after fixed by a tape-like resin f£ilm so that the bump
arrangement is not disturbed. A resin tape having the
bumps arranged at proper positions is called a bump sheet.

The bump sheet is fabricated by the following
method. Polyester, polyimide or the like is suitable as
the material of a resin film 14 (see Fig. lA) in which
bumps are to be fixed. Bumps are fixed in a tape-like
film preliminarily made of such a resin in a predetermined
arrangement. As an alternative method, a bump sheet can
be fabricated in such a manner that bumps are arranged and
provisionally fixed on a mold or substrate, a solution of
the above-mentioned resin is poured in the mold and
solidified to a predetermined thickness and the solidified
resin is peeled off together with the bumps from the

mold. In the case of the latter method, there is a



bunped tape. Fig. 7 is a view showi ng a substrate used in anot her

enbodi nent of a nethod of fabrication of a bunped tape according to the
present invention; Figs. 8A to 8E are views showi ng a nethod of fabricating
a TAB tape by use of the substrate shown in Fig. 7; Fig. 9 is a view
showi ng a substrate and a synthetic resi® filmused in a further enbodi nent
of a nethod of fabrication of a bunped tape according to the present

i nvention; EQﬁﬁiHHWiQX)QKﬁieﬁhﬁ\ﬁégﬁttﬁmwﬁﬁgrash@tman obvéabppcaipng a TAB
tape by use of the substrate.shown in Fig. 9; Figs. 11A to 11D are views
showi ng var iGusthtadieiRs §Qreedipndedomich sieekdthe euppeedt apénof prior
art and that of the present invention are each connected to a sem conductor

chip. Fig. £2G% % GA%w shovihg THE Vet | ohafO htehbdSeEncdfnddting a TAB
tape to a semcqnductor, chin; and Figs 35158, vigw for; explaining the
portions of the bumps, thereby exposing metal surfaces.

.Next, an example of a specific method of bonding
a semiconductor chip to leads 2 on a TAB tape 12 by use of
the bump sheet thus fabricated will be explained with
reference to Fig. 1. A bump sheet 11 fabricated by the
above-mentioned method includes a synthetic resin £ilm 14
having bumps 6 arranged at predetermined positions, as
shown in Fig. lA. The bump sheet 11 is inserted in an
accurately registered condition between a semiconductor
chip 1 placed on a bonding stage 4 and lead portions 2 of
a TAB tape 12. By subjecting the resultant assembly in
such a state to thermocompression bonding by a bonding
tool 5, electrodes 7 of the semiconductor ch;p 1 and the
leads 2 are bonded to gach other through the bumps 6 fixed
on the bump sheet 11. A heating temperature in the
thermocompression bonding is 350°C to 550°C and a pressure
thereof is 10 to 50 g/lead. For the purpose of the
bonding, the existing TAB bonder can be used as it is.

In the embodiment shown in Fig. 1, the bonding
between the leads and the bumps and the bonding between
the bumps and'the semiconductor chip are carried out en
bloc. However, in the case where the attainment of both
the positional setting between the leads and the bumps and

the positional setting between the bumps and the semicon-



7 tional nethod of fabricating a bunped tape. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS An enbodi nent of a nethod of connecting a TAB tape to a

sem conductor chip according to the present invention will now be expl ai ned
with reference to the acconpanying drawings. As a material of bunps in the
present invention is used a ball-Iike (o9 spherical) or massive (or bl ock)

electrically conductive materi.al such as gold, alum num or copper having a
uni f or m par tdudte Sicrel Pri sli dief &ful Then boepst 268 poebbRiikabnky arranged at
positions correspond- ing to the end portions of |eads of a TAB tape and

t here- afterrdgbsatdhyian tapeche keikesitthd i tomsecthanh bliethenmeadsagggnent
I's not disturbed. A resin tape having the bunps arranged at proper

posi tions i $healdueb s dnthpt dheeanngdiel drunpt shieet bumpkabnidcahed by t he
follow ng nmethod. Polyester, polyimde or the like is suitable as the

mat eri al of s@miesgnduqdlan hiRdeaFike ¢ayried whitthsboapstaly oo be tiwmed.

Bunps are fixed in a tape-like filmprelimnarily made of such a resinin a
predet er mi né§ePS - Namely, the bumps and the leads are first bonded

with the TAB tape and the bump sheet being superposed in
registration with each other and then the bumps and the
electrodes of the semiconductor chip are bonded while
positioning them in registration or the order of the above
two steps of bonding may be inverted.

Next, explanation will be made of examples of
the fabrication of a bump sheet and the connection of a

TAB tape and a semiconductor chip using the bump sheet.

(Example 1)

Gold having a purity of 99.99% or more was used
to form balls having a mean diameter of 80 um, thereby
providing bumps. The bumps were obtained by cutting a
wire of 25 um diameter made of a bump forming metal
(gold in the shown example) into fragments of a predeter-
mined length and heating the wire fragments upto a
temperature higher than a melting point while separating
them from each other so as to allow them to take spherical
or ball shapes by virtue of the action of surface tension
of the metal. The length 0f each wire fragment was
selected such that the diameter of its ball-shaped version
is 80 um. The diameters of the actually formed balls

falled within a range of 75 to 85 um.



arrangenment. As an alternative nmethod, a bunp sheet can be fabricated in
such a manner that bunps are arranged and provisionally fixed on a nold or
substrate, a solution of the above-nentioned resin is poured in the nold
and solidified to a predeterm ned thickness and the solidified resinis
peel ed off together with the bunps fromite-nold. In the case of the latter
net hod, there is a -8- possibility that the solution of resin may cover

portions of the bunps X mbsp hanstes M&mﬁﬁﬂ&ft&@brbeb@xp@ssdrah@eéum a case,
it is required that a solvent such as an alkali solution is used to

di ssol ve t he ergdis tom tairo s wr iftac et tpordd Dinsi @is tde s, 14 5es eby €xposi ng
nmetal surfaces. Next, an exanple of a specific nethod of bonding a

sem conduct @O 0ctpim tTAB datse vam adriR depk U bye use of j 1dieabusposheet
thus fabricated will be explained with reference to Fig. 1. A bunp sheet 11
fabricated by tHHagsabde-anehtiBhnediamglod d niudest al sled hesteeteslatéi I m 14
havi ng bunps 6 arranged at predeterm ned positions, as shown in Fig. 1A
The bunmp sheéét frirmed jwisdy tdirquitarholes 24 having a diameter of 70

pum slightly smaller than that of the metal bump ball at
positions corresponding to the inner leads of the TAB tape
was placed on the upper surface of a vacuum box 21 having
a cross section as shown in Fig. 3B and the bumps were
distributed on the thin plate 22 while sucking the air in
the vacuum box b} means of a vacuum pump (not shown)
connected to a suction hole 23. Thereby, the bumps were
attracted to the positions of the through-holes 24 so that
they are provisionally fixed at those positions., Next, a
solution of polyimide dissolved in a solvent was poured to
cover the thin plate 22 and solidified to a form of a bump
sheet shown in Fig. 1lA. The thickness of the polyimide
film was 40 pm; After the polyimide was completely
solidified, it was peeled off from the thin plate 22,
thereby obtaining a bump shegt which has the bumps fixed
at predetermined positions.

The thus fabricated bump sheet was placed under
a 200-pin TAB tape including inner leads having the same
arrangement as the bumps in the bump sheet in a regist-
ration with each other, and a 200-pin Si chip was placed
under the bump sheet. In such a state, the assembly was
subjected to a batch thermocompression bonding by use of a

TAB bonder the conditions of the thermocompression bonding



accurately registered condition between a sem conductor chip 1 placed on a
bondi ng stage 4 and | ead portions 2 of a TAB tape 12. By subjecting the
resultant assenbly in such a state to thernoconpressi on bonding by a -
bondi ng tool 5, electrodes 7 of the sem conductor chip 1 and the |eads 2
are bonded to each other through the bunps 6 fixed on the bunp sheet 11. A
heating tenperature in the thernoconpression bonding is 350[err]Cto
550[err] C and a pressure thereof is TOo~50 g/lead. For the purpose of the
bondi ng, the existing TAB bonder can be used as it is. In the enbodi nent
shown in Fi g"e€ 359eTp8ALi AgSBEt™E®en the | eads and the bunps and the
bondi ng between the b%ggs a m conduct or are carried out en

th i
bl oc. However, in the casguage?%f%ﬁgghafPﬁi%ﬁ%ﬁ néﬁniiﬁﬁf Fﬁ@ 2% 1 i onal
setting betwesgn they gadsoangnd heiuves and émﬂ%o%ieta!doeakt%tggﬂg bet ween

t he bunps and the sem con- -9- ductor chipis difficult inrelation to
posi tional reg JABatkaer.orNahely, ke, whbeceoMietdd Mhadf thBend/dddsy and the

bunps and the connection of the bunps and the
has a sufficient strength.

(Example 2)

Balls having a mean diameter of 90 um (87 to
93 um in measured values) were produced using gold of
99.99% purity as a raw material. Holes of 80 um diameter
were preliminarily provided at predetermined positions of
a polyethylene sheet of 40 um thickness by means of a
laser and the gold balls heated to a certain degree were
pushed into the holes. The gold balls were fixed at a
central portion of the sheet, thereby forming a bump sheet.

The thus formed bump sheet was bonded by thermo-
compression to inner leads of a TAE tape and was there-
after bonded again by thermocompression to Al electrodes
of a semiconductor chip. The bonding properties of both
the bonding portions were satisfactoryk

Since a tape {(or bump tape) having bumps for
connection preliminarly arranged at predetermined
positions is fabricated and used for connecting a TAB tape
to a semiconductor chip, as mentioned above, it is
possible to establish a TAB assemblying technique ;hich is
very low in possibility of the chip being damaged unlike
the conventional method of forming bumps at electrodes of

the chip and hence excellent in workability and low in



sem conductor chip may be carried out separately or in tw steps. Nanely,
the bunps and the |leads are first bonded with the TAB tape and the bunp
sheet being superposed in registration with each other and then the bunps
and the el ectrodes of the sem conductor chip are bonded whil e positioning
themin registration or the order of the above two steps of bonding may be
inverted. Next, explanation will be nmade of exanples of the fabrication of
a bunp sheet and the connection of a FAB2tape and a sem conductor chip
usi ng the bunp sheet. (Exanple 1) Gold having a purity of 99.99% or nore
was used to farsh.balls having a nean dianeter of 80 [err]m thereby
provi di ng bunps. The bunps were obtained by cutting a wire of 25 pm

di anet er made of a bunpnf BR%i fRFa%eian . (§bRdTAH tdre shdwhhexsemi-<) into

fragments of a predeter:.mned length and heating the wire fragnments upto a
t enper at ur e rﬁ°d1%r c?"toﬁaf“ihélp et ¥4 r?&egof:ﬁfmﬁm? @’eg‘éleaPFnE]h% H&HRE r om each

other so as tg ald owghhemto it,ﬂlé,erdggh%i 'gl'ﬁle‘pf{efﬁg%hl stlgga%ﬁn%trm rtue of the

action of surface tension of the netal. 8% r agnent

was sel ect ed pre@lestshat tt he ghiepmiagneotoi tiSe baldumphRaredsy &f$iat drs 280

[err]m The dianmeters of the actually fornmed balls
TAB tape and a bump sheet are integrated. As has already
been mentioned, the "transferred bump TAB method"” proposed
by the National Technical Report, Vol. 31 No. 3 (1985),
PP. 116-124 is known as a method of fabricating a bumped
tape. This method will now be explained with reference to
Fig. 13.

A TAB tape includes leads 2 formed dn a base

£ilm 3. This TAB tape may be one which is fabricated by a
usual method as will be mentioned in later. 1In the
“transferred bump TAB method", bumps are fixed to the TAB
tape as follows. As shown in Fig. 13, an electrically
conductive metal 42 is uniformly deposited through an
electroless plating method,.a sputtering method or the
like on a substrate 41 such as a glass plate. Next, a
surface of the deposited metal 42 other than portions
where bumps are to be formed is masked by an insulator
43. A gold plating is conducted in this state so that
gold is deposited on the portions which are not masked by
the insulator 43, thereby forming bumps 6. The thus
formed bumps 6 are heated and pressed while positioning
them in registration with the end portions of leads 2 of

the TAB tape so that the bumps are transferred to the end

portions of the leads 2.



falled wthin a range of 75 to 85 pm - 10 - A bunmp sheet including such
bunps arranged in registration with the positions of inner |eads of a
200-pin TAB tape was fabricated by use of a jig as shown in Figs. 3A and
3B. Nanely, a thin stainless steel plate 22 forned with through-holes 24
having a dianeter of 70 pmslightly smaller than that of the nmetal bunp
ball at positions corresponding to t_heli' nner | eads of the TAB tape was
pl aced on the upper surface of a vacuum box 21 having a cross section as
shown in Fig. 3B and,the _hunps di.stributed.on . the thin plate 22 while
sucking the air in tﬁgc\(/)é?ﬁﬁ B%ﬁé%l S mS%gngatEuﬁ piﬁ‘?ﬁr(ar]lg%’ shown)
connected t cd QN ohalen23s Jhef &Msudk S ttracted to the
?oﬁ?ﬁ‘e R%t p n€s @cprif udtlde gHg? £ Y5k S &

positions o rough-hol es 24 so that the e provi Si'onal | y fixed at
those positagnsgediend tha pebuksoNnc Ot POlatiBindes dbsHes Vedriftna S0l yent was

poured to cover the thin plate 22 and solidified to a formof a bunp sheet

shown in Figs 4N d THett khekress afmetiet gdlayi hheecdst nfommsEad@ipm- After the

pol yi m de was conpl etely )
tion of a bumped tape is low since the bump forming
substrate can be used repeatedly. In this method,
however, the bump forming work {tself is complicated, as
is apparent from the process steps shown in Fig. 13.
Also, since the bump forming substrate is damaged more and
more progressively with the repeated use thereof, careful
management of the substrate is required in order to always
form satisfactory bumps. Further, since the bumps are
once subjected to deformation when they are transferred
from the bump forming substrate to the leads and the
deformed bump portions are necessarily bonded to the
semiconductor chip, it involves a problem that the bonding
is made with less reliability and/or less stability.
Moreover, since the bumps are formed by plating, there is
a great restriction in that the composition and shape of
the bump cannot be selected freely. Especially, as to the
composition of the bump, though an alloy added with a
special element is superior to pure gold in many cases
where the property of bonding between the pads or
electrodes of a semiconductor chip and the bumps is
especially important, it is not possible to form such
special-alloy bumps Dy the conventional method using the
plating technique.

As regards the fabrication of a TAB tape itself,



solidified, it was peeled off fromthe thin plate 22, thereby obtaining a
bunp sheet which has the bunps fixed at predeterm ned positions. The thus
fabricated bunp sheet was placed under a 200-pin TAB tape including inner
| eads having the same arrangenent as the bunps in the bunp sheet in a
regist- ration with each other, and a 200-pin Si chip was placed under the
bunmp sheet. In such a state, the assenbly was subjected to a batch
t her moconpr essi on bondi ng by use of a tAB-bonder the conditions of the
t her noconpr essi on bondi ng were 350[err] C and 2 seconds. The pull
strength was? e%édiietdd O&f MEENed® Mned-2lirrgdy Apgeroras wibltikbepi asd was cut  at
the | ead portoioo Qfodturc’n: Té? ta e, iN%g\el é It was confirnmed that the bonding
has a suffic]¥it P$OFETgEhS ?E‘?("Eﬁrpllee ) BaFYe-eXAndaRen@af @i aneter of 90
[err] m (87 t10, 33 heklklMbBe "BAS W c\@lltf?s% r&dy adyced using gql d of
. ; u ! . . . .
99.99% purity as a raw naferi al. les o ‘I:)’Y\%m iamet ggnale?%e'grel"ﬁ mnarily
provi ded at qufdeleace® Bedwposi tHdNwoflayer and three-layer tapes is
as follows. Namely, the two-layer tape is one in which a
metal (copper in many cases) is plated on a film base of
the tape, so as to form a lead pattern directly. On the
other hand, the three-layer tape is one in which a metal
foil is covered on a film base through an adhesive and a
lead pattern is thereafter formed by etching. A synthetic
resin such as polyimide or polyester is used as a base
£ilm of the TAB tape. Also, a product of such a film
having sproket holes and a device hole preliminarily
formed therein is available as a base film for a TAB tape.
A bumped tape according to the present invention
is fabricated in such a manner that preliminarily prepared
ball-like bumps are provisionally arranged on a substrate
at positions corresponding to electrodes of a semicon-
ductor chip. The substrate and a TAB tape are thereafter
superposed in positional registration with each other and
then the bumps provisionally arranged on the substrate are
transferred to the end portions of leads of the TAB tape.
Therefore, portions of the bumps to be bonded to the
semiconductor chip are subjected to no deformation so that
each bump keeps substantially its original spherical or

ball shape. As a result, satisfactory bonding to the

semiconductor chip is attainable.



a pol yet hyl ene sheet of 40 pmthickness by neans of a |laser and the gold
balls heated to a certain degree were pushed into the holes. The gold balls
were fixed at a central portion of the sheet, thereby form ng a bunp sheet.
The thus formed bunp sheet was bonded by thernp- conpression to inner |eads
of a TAB tape and was there- after bonded again by thernoconpression to Al
el ectrodes of a sem conductor chip. The bonding properties of both the
bondi ng portions were satisfactory. Sipge a tape (or bunp tape) having
bunps for connection prelimnarly arranged at predeterm ned positions is

fabricated and used forn&xayaecl RALA:JNB J:ARE LOnansEH Cofuct or chip, as
ment i oned above, it is possible to establish a TAB assenbl yi ng techni que

which is vergchoding posdiaidresgnof ibhentchinp Wieil ngowap@gaeh 1iilneke t he
conventional nethod of form ng bunps at el ectrodes of the chip and hence
excel | ent i Wikdr KABEFERSL &fd FliGw 2R - 12 - cost. In the foregoing, the

TAB tape and the sem -
P A TAB tape may be any of an existing two-layer

or three-layer TAB tape in which a predetermined pattern
of leads 2 is formed on a base film 3. A substrate 31
which may be a thin sheet made of stainless steel is
prepared for providing an array of bumps. Recesses or
through—ﬁoles meeting to the sizes of ball-like bumps are
provided in the substrate 31 at positions corresponding to
leads of the TAB tape. By dropping the bumps into the
respective recesses or through-holes, the bumps are
arranged at predetermined positions. The used ball-like
bumps are formed in a similar manner to the formation of
bumps used for fabrication of a bump sheet as mentioned
above. The material and size of the bump are properly
selected in accordance with the material components of a
TAB tape and a semiconductor chip to be connected.

The TAB tape and the substrate having the bumps
thus arranged at the predetermined positions are
superposed one another posi£ional registration with each
other such that the bumps of the substrate and the lead
end portions of the TAB tape are aligned with each other.
Then, the bumps are heated and pressed at a temperature of
350 to 550°C under a pressure of 10 to 50 g/lead so that
the bumps are transferred to the end portions of the
leads. At this time, a portion of the bump to be bonded

to the lead is subjected to deformation due to the



conductor chip have been connected by use of the bunp sheet. However, in
order to synplifying the connecting process, it is preferable to use a
bunped tape in which a TAB tape and a bunp sheet are integrated. As has

al ready been nentioned, the "transferred bunp TAB net hod" proposed by the
Nat i onal Technical Report, Vol. 31 No. 3 (1985), pp. 116-124 is known as a
nmet hod of fabricating a bunped tape. This nethod will now be explained with
reference to Fig. 13. A TAB tape |nclug§ | eads 2 forned on a base film 3.
This TAB tape nay be one which is fabricated by a usual nethod as wll be

menti oned i t nsferre TAB ne nps are fixed
to the TAB npar'Jpe add {3 thea % gh £ b&ntbfif’g%‘i r‘i‘bélhley conduct i ve

metal 42 is él@cfthbGEYO@te‘?@'§e§r§105|359999ra£h:§d o gl e§§b9éaa 'nqlmet hod, a

sputtering nethod or the |ike on a substrat such s & g1'asd plate
Next, a surfsatgeoftetiheo depisitaad ones al méPnod gy 1ttlgaarp@{r§glorg%f\ehere bunps
are to be fornmed is nmasked by an insulator 43. A gold plating is conducted
in this statt®ldoshpae- goT*tPﬁesfod@posiiteﬁfmtddye bpodt hgniso vitiech are not

masked by the insulator 43, thereby form ng bunps 6. The thus formed bunps
6 are heat eFSIHGPrESERE WHiq é%&#ﬂ%ﬁﬁqﬁj

Like the case of the existing bumped tape, the
fabricated bumped tape and the semiconductor chip are
superposed one ancther with the bumps and the electrodes
of the semiconductor chip being in positional registration
with each other and are bonded by a thermocompression
bonding method or the like.

Next, various examples of the fabrication of a

bumped tape will be explained in detail.

(Example 3)

A vacuum box 21 shown in Fig. 3A was attached on
a bonding stage of a TAB bonder. A thin stainless steel
plate 22 of 0.1 mm thickness is detachably mounted on the
upper surface of the vacuum box 21 and the interior of the
vacuum box 21 is adapted to be pressure-reduced by a
vacuum pump (not shown) connected to a suction hole 23.

The stainless steel plate 22 of 0.1 mm
thickness, which serves as a bump forming substrate,
includes through-holes 24 the number of which is 200 in
total, each of which has a diameter of 70 um and which
are formed by etching at positions in registration with
the bump positions of inner leads of a 200-pin TAB tape.

The cross section of the through-hole was a simple shape



themin registration with the end portions of |leads 2 of the TAB tape so
that the bunps are transferred to the end portions of the |eads 2. - 13
- According to the above nethod, it is generally possible to prevent a

sem conductor chip from being danaged in the process of formation of bunps.
Further, it is said that there is a nmerit that the cost for fabrica- tion
of a bunped tape is | ow since the bunp form ng substrate can be used
repeatedly. In this nethod, however, _t £ bunmp formng work itself is
conplicated, as is apparent fromthe process steps shown in Fig. 13. Also,

W th the renmaced et RETSGH Car BpSPRRRG Thah Bat Fres et are 15
required in Geuibhedbways fonm saki alactayr ﬁoﬁamﬁviﬁgréfﬁri j nce the
bunps are once subjected to deformati on when they are transterred fromthe
burp form nefsyldsvat sete dimrdicadedaon dhappelosaedabends poid ips are
necessarily bonded to the sem conductor chip, it involves a problemthat
t he bondi ng forming substrate while pressure-reducing lower part under
the substrate. At this time, ultrasonic oscillation was
applied to one end of the substrate so that the gold balls
were trapped into the through-holes. Thereafter, excess
gold balls remaining on the substrate were readily blown
away by air.
Next, a TAB tape was superposed on the substrate
in positional registration with each other and was pressed
and heated by means of a bonding tool (not shown), thereby
transferring the gold balls arranged on the substrate to
the end portions of leads of the TAB tape. It was
possible to repeatedly use the substrate, on which gold
balls were distributed again.
' The bump transferred to the lead end portion was
deformed into a shape having a cross-section as shown in
Fig. 5A as the result of the transfer process. However,

the tip of the bump maintains its spherical ball shape

convenient for bonding to the semiconductor chip.

(Example 4)

A thin stainless steel plate 22 on the upper
surface of the vacuum box 21 shown in Fig. 3A was ptepared
with through-holes, each having a cross section as shown
in Fig. 4B. Such inclined or tapered through-holes were

obtained by laser beam machining. The interior of the



Is made with less reliability and/or less stability. Mreover, since the
bunps are forned by plating, there is a great restriction in that the
conposition and shape of the bunp cannot be selected freely. Especially, as
to the conposition of the bunp, though an alloy added with a speci al

el ement is superior to pure gold in nmany cases where the property of
bondi ng between the pads or el ectrodes of a sem conductor chip and the
bunps is especially inportant, it is not possible to form such
speci al -al l oy bunps by the conventi analg met hod using the plating technique.
As regards the fabrication of a TAB tape itself, - 14 - a variety of

met hods have,@hieadhk baewagspabbished ndea09d aﬁwtsiatﬁﬁwesggxpﬁéed- A

two-| ayer tape and a three-layer tape are especially very use anong
them A di fdesgree ibetowvede theotylo-dalesr iand shhEEad asehetrapeSth st as
follows. Nanely, the two-layer tape is one in which a netal (copper in many
cases) is platiere dixagpeliel f-base of the tape, so as to forma |ead pattern

directly. On the
Next, a TAB tape was superposed on the thin

plate or substrate in positional registration with each
other and was heated and pressed by means of a bonding
tool so that the gold balls arranged on the substrate were
transferred to the end portions of leads of the TAB tape.
In the case of the present example, since the through-hole
of the substrate is tapered, there is a possibility that
the peeling of the leads to which the bumps have been
transferred from the substrate is easy and hence the
possibility of the leads being deformed is less. The
cross section of the bump as transferred is not
substantially different from that in the Example 3.
Bonding to a semiconductor chip was carried out with a

very good result.

{Example 5)

Balls having a diameter of 40 um were produced
by use of an alloy of low-melting temperature containing
88% of gold and 12% of germanium.

A vacuum box similar to that in the Example 3
was used and a substrate on the vacuum box was provided
with through-holes each having a cross-sectional shape as
shown in Fig. 4C. The through-hole was produced by
forming a concave recess in an upper surface of the

substrate by use of a punch having a trigonal pyramid head



ot her hand, the three-layer tape is one in which a netal foil is covered on
a fil mbase through an adhesive and a | ead pattern is thereafter forned by
etching. A synthetic resin such as polyimde or polyester is used as a base
filmof the TAB tape. Also, a product of such a filmhaving sproket holes
and a device hole prelimnarily fornmed therein is available as a base film
for a TAB tape. A bunped tape according to the present invention is
fabricated in such a manner that pretildnarily prepared ball-Ilike bunps are
provisionally arranged on a substrate at positions corresponding to

el ectrodes @hdatbeneghier ductdiathng. a Thet tsubbrat en antl helABdeage are
thereafter superposed in positional registration with each other and then
the bunps pré¥hsPohafty RR¥Mang&heohl 2o & Uiy tareughehakansfserred to the

end portion f leads of .th AB. t ape.. Therefore, portions of the b to
be bgnde:j t%egﬁémégﬁ?c%hﬁhé%g_ Eﬂ?prﬁ)%ﬁ’é“%lﬁléé‘faéarlto%oﬁ%mdifa&r FRE] Onuggst hat
each bunp k%g:pérsgl?ééad?hﬁ'e' >éh%§%t?-fm91é‘fuas$8%8uCz’g:%]ip‘?{.. bal | shape. As a

result, satisfactory bonding to the sem conductor p is attainable.
After the gold-germanium alloy balls were

distributed on the substrate, of which the inner chamber
was pressure-reduced so that they were trapped into the
through-holes, a TAB tape was superposed on the substrate
in positional registratioﬁ with eéch cother and the bumps
were tfansferred to the end portions of leads of the TAB
tape by means of a bonding machine. 1In the present
example, the pulling-up of the leads after the transfer of
the bumps thereto was much easier as compared with the
case of the Example 4. 1In the case where the affinity
between the bump forming substrate and the bumps is so
strong due to a compositional relation therebetween that
the pulling-up of the leads having the bumps as trans-
ferred from the substrate is difficult, the provision of
the substrate through-holes shaped as in the present
example is convenient. Also the through-holes having
cross-sectional shapes as shown in Fig. 4D, provide
substantially the same effect as that in the present

example.

(Example 6)
Like the Example 4, a thin stainless steel plate
21 on an upper surface of a vacuum box shown in Fig. 3A

was formed with through-holes having cross-sectional



A nmethod of fabrication of a bunped tape according to the present invention
w Il now be explained with reference to Fig. 2. A TAB tape nmay be any of an
exi sting two-1layer or three-layer TAB tape in which a predeterm ned pattern
of leads 2 is fornmed on a base film3. A substrate 31 which may be a thin
sheet made of stainless steel is prepared for providing an array of bunps.
Recesses or through-holes neeting to the sizes of ball-like bunps are
provided in the substrate 31 at positigfns. corresponding to | eads of the TAB
tape. By dropping the bunps into the respective recesses or through-hol es,

the bunps akgagekaggeshdln Rhegeher finedy PR i QB ThEs4ISEH bal | -11i ke bunps
a

are formed in simlar manner to the formation of bunps used for

fabricati oncofipaedurp sheettias hebei ofetheabaveumThexnsd edd ajo andgi ze of
the bunp are properly selected in accordance with the material conponents
of a TAB t ap8eandcauBATHdEELBRY CRPYR tid 15 séafiRethell. tiha iEABibape and

the substrate having the . bumps thus arranged at the predeterm ned positions
are superpoQZdtBﬁeV%ﬁL&%@roxp&i Pfﬁﬁiﬁlr?“ergq%é"l‘:reat‘i on with each other such

that the bunps of the;substiabg agdiibed:5ad.90d BOrLions. Qf the TAB tape

are aligned with each other
flat plate was prepared. Ball-like gold bumps were

randomly distributed on the flat plate. The vacuum box
was brought in proximity to the gold bumps on the flat
plate in'a state the vacuum box is turned over with the
substrate down side, so that the bumps are attracted to
the through-~holes as pressure-reduced. Next, the vacuum
box having the bumps attracted thereto was again turned
over and fixed on a bonding stage -of a TAB bonder.
a TAB tape was superposed on the substrate of the vacuum
box in positional registration with each other and the
bumps were transferred to lead portions of the TAB tape.
In the case of the present example, since bumps
are attracted to only the through-holes of the substrate
from the beginning, an operation of blowing away excess

bumps on the substrate was unnecessary.

(Example 7)

In the present example, no vacuum box was used
but a bump forming substrate of a double structure having
a cross section as shown in Fig. 6A was used. An upper
substrate 22a, made of a stainless steel plate having a
thickness of 50 um was provided with through-holes of an

inner diameter of 100 um slightly larger than the



Then, the bunps are heated and pressed at a tenperature of 350 to 550[err]C
under a pressure of 10 to 50 g/lead so that the bunps are transferred to
the end portions of the leads. At this tine, a portion of the bunp to be
bonded to the lead is subjected to deformation due to the - 16 -
pressing but a head portion thereof to be bonded to the el ectrode of the
sem conductor chip is not .substantially subjected to deformation or

mai ntains its original soft ball shape2lTherefore, satisfactory bonding to
the sem conductor chip is attainable. Like the case of the existing bunped

tape, the feﬁﬁ%mﬁéﬁédsﬁuh%eQﬁtQﬂkiﬂdndetDeleémmmnndUatoposhtpomse super posed
one another with t and the el ectrodes of the sem conductor chip

bei ng in pOSQ%rrﬁﬁanpéﬁ?s'f?aﬂ|Pc?r¥t\ﬁnrf‘h°§a%he%’ﬂ?éilesaﬁ(§ ar sethivaied by a

o ocerr <apg banglnos RO R DRl L B et 31 D) 1
steel having a thickness of 200 um was provided on its
surface with disk-shaped recesses of 10 um depth at
positions corresponding to the through-holes of the upper
substrate.

The two substrates were superposed with two
stainless steel plates or spacers (not shown) of 20 um
thickness being interposed between the opposite edges of
the two substrates so that a gap of about 20 Hpm is
formed between the two substrates, as shown in Fig. 6A.
The bumps were distributed on the substrate 22a and
ultrasonic oscillation was applied to drop the bumps into
the through-holes of the substrate 22a. The dropped bumps
were supported by the recesses of the lower substrate 22b,
as shown in Fig. 6B. But excess bumps, which were not
trapped into the through-holes, were left on the substrate
22a. Therefore, a sweeping plate 45 was let run on the
upper surface of the substrate 22a to remove the excess
bumps, as shown in Fig. 6C.

Next, the spaces were removed and the substrate
22b was moved upward until the gap between the substrates
22a and 22b disappears. Thereby, the bumps were
provisionally fositioned regularly with the upper portion
of each bump being protruded by about 20 um from the
upper surface of the substrate 22a, as shown in Fig. 6D.

Leads of a TAB tape were superposed on the provisionally



A vacuum box 21 shown in Fig. 3A was attached on a bonding stage of a TAB
bonder. A thin stainless steel plate 22 of 0.1 mmthickness is detachably
nount ed on the upper surface of the vacuum box 21 and the interior of the
vacuum box 21 is adapted to be pressure-reduced by a vacuum punp (not
shown) connected to a suction hole 23. The stainless steel plate 22 of 0.1
nm t hi ckness, which serves -as a bunp form ng substrate, includes

t hrough- hol es 24 the nunber of which-i%2200 in total, each of which has a
di ameter of 70 pm and which are formed by etching at positions in

regi strati orarwiahhetihBubpspl peeist k dosa bf r e qinerr dtaass wath ae 280-qiina TAB t ape.
The cross section of the through-hole was a sinple shape - 17 - as shown
in Fig. 4A a8RdmberpEReipYym R “eaPR| 5. aasd oy el hvarkhei anet eertfond0cferr] m and

made of gold having a purity. of 99.99% were distributed on an upper surface
of the bunpt?f?ﬁfﬁgsSug%t?é¥€uﬁﬁfl@aﬁ?%%sﬂﬁéi edQERAYRT FEATRI&SE under t he

substrate. ' L RE; 4 oR| cl tion was applied to one end of
t he substra?geggb?hg?H?ﬂ%“ggﬁggbgkfgéé &Aéé%

\ According to the present example, since no
pressure reduction by a vacuum equipment or the like is
not required, the workability is more facilitated.
Further, since the substrate to which a pressure is
applied by a bonding tool when bonding can be made as
thick as possible (200 um in the present example), a

fabricating equipment having a durability can be provided.

{Example 8)

Balls having a mean diameter of 80 um were
produced as bumps by use of gold having a purity of 99.99%
or more. The diameters of the actual balls were within a
range of 75 to 85 wum.

The gold bumps were arranged at positions
meeting the positions of inner leads of a 200-pin TAB
tape. The arrangement was carried out in a manner as
explained below with reference to Figs. 7 and 8A to 8E.
There was prepared a mold substrate 22 (see Fig. 7) made
of a thin stainless steel plate and formed with through-
holes 24 having a diameter of 70 um slightly smaller
than the diameter of the gold balls at positions corre-
sponding to the inner leads of the TAB tape. Fig. 8A
shows a cross section taken along line VIII-VIII of Fig.

7. The through-holes 24 of the substrate 22 were sucked



were trapped into the through-holes. Thereafter, excess gold balls
remai ni ng on the substrate were readily bl own away by air. Next, a TAB tape
was superposed on the substrate in positional registration with each ot her
and was pressed and heated by neans of a bonding tool (not shown), thereby
transferring the gold balls arranged on the substrate to the end portions
of leads of the TAB tape. It was possible to repeatedly use the substrate,
on which gold balls were distributed again. The bunp transferred to the

| ead end portion was deformed into a sHa8pe having a cross-section as shown
in Fig. 5A as the result of the transfer process. However, the tip of the
bunp mai nt ai A5t Eh& pieeietc 4EABaPY mEaFe ofoaveatewnt fur lsondhay tiee t he

sem conductoy chip Example_4 thin stainless steel plate 22 on the
upper surfac@"B¥° e"‘Vaecg‘EﬁfBS%eglt%ﬂd\ﬁnpirﬁvFFb?”%WmééxB?ebér@bﬁvvith

ol i ned or by St hrouah. Fol o 56 A nEib By 1eds b rmchi ni ng.
The interiorn@it}he solution of polyimide dissolved by a solvent was

poured and solidified, as shown in Fig. 8C, so that the

thickness of the polyimide £ilm 40 after solidification

becomes 40 um. After the polyimide was completely

solidifigd, it was peeled off from the mold, thereby

obtaining a bump sheet 11, as shown in Fig. 8D, in which

the bumps 6 were fixed at predetermined positions.

In the obtained bump sheet, a surface of the
bump (especially, the upper side thereof) was partially
coated with polyimide. Therefore, the surface was lightly
etched by means of caustic soda to expose a metal surface
of the top portion of the bump.

Next, a pattern of leads 2 having a thickness of
about 30 um were formed directly on one surface of the
bump éheet by means of copper-plating, as shown in Figqg.
8E, thereby completing a bumped tape.

This bumped tape was placed in positional
registration with a semiconductor chip having 200
electrodes in the same arranged as the leads of the TAB
tape and the assembly was subjected to thermocompression
bonding by a TAB bonder. The bonding conditions were such
that the temperature is 350°C, the pressure is 30 g/lead
and the time is 2 seconds.

The pull strength was examined after bonding and

it was confirmed that any one of the pins is cut at the



- 18 - vacuum box 21 was pressure-reduced so that ball-1ike bunps dropped
into the through-holes in a simlar manner to that in the Exanple 3. Next,
a TAB tape was superposed on the thin plate or substrate in positional
registration with each other and was heated and pressed by neans of a
bondi ng tool so that the gold balls arranged on the substrate were
transferred to the end portions of |eads of the TAB tape. In the case of
the present exanple, since the throughgﬁore of the substrate is tapered,

there is a ppssibility that the peeling of the | eads to which the bunps
have been traN&eriedd PPBﬁH'heO%Lfg‘ft rrégetia%eeaa‘ﬁ/ hafFehéheeben@inmssibility

of the Ieadsth;i?p%uq%figgggg.;,Tsﬁéyneg%%. The cross section of the bunp as

transferred Is not substantia ifferent fromthat in the Exanple 3.

Bonding to a sem condacti®tialhiAs WapeCakl ks Mt d heg VRLY good result.
(Exanple 5) Balls having a dianeter of 40 [err]mwere produced by use of an

al l oy of | ovpamlitdmgft ehpetanaindierentakanhgiftelr gaig anded 2% of
germani um located is bored in the form of a window as a device hole
and only the end portions of leads extends into inside of
the device hole. The bonding of the usual TAB tape to the
semiconductor chip is carried out, as shown in Fig. 1lA.
In the figure, reference numeral 2 designates leads,
numeral 33 a base film of the TAB tape, numeral 1 the
semiconductor chip, numeral 6 bumps, and numeral S50 a
bonding tool. 1In the arrangement as shown in Fig. 11A,
the bonding is impossible unless the device hole is
provided. 1In the case where no device hole is formed in
conventional bumped tape, the bonding is carried out, as
shown in Fig. 11B. 1In that case, however, no practical
bonding is effected since a heated bonding tool contacts
directly a base film of the tape so that there are
encountered inconveniences due to the burning of the film
resulting in the detgriorat;on of an insulating ability
thereof and the contamination of the bonding tool surface.
As apparent from the above, a device hole is
indispensable to the conventional bumped tape. Therefore,
in the case of a two-layer type tape, a device hole is
bored by etching a film after leads have been formed. In
the case of a three-layer tape, a device hole is
preliminarily bored together with sprocket holes by means

of punching or the like prior to the formation of leads.



A vacuum box simlar to that in the Exanple 3 was used and a substrate on

t he vacuum box was provided with through-hol es each having a

cross-sectional shape as shown in Fig. 4C. The through-hol e was produced by
form ng a concave recess in an upper surface of the substrate by use of a
punch having a trigonal pyramd head - zad.thereafter irradiating a bottom
portion of the recess with a | aser beam The size of the through-hol e was

determ ned such that the i icaneter t er. si,de of the
t hrough-hol e was aboutﬁBCt): err i m %,gf ?grb%t%%oﬁﬁ%gércr%ﬁ%pil tIr%yd alls were
di stributed opskhe SWRSNALR, Humpli &R et Bs ditRIa Ct!@r@@c.rer\’@sihno 02 . TaB

pressure-reguced so that they werée trapped into the through-

tape was supgsRo$edmOn ke re#hyld,ake WRARASIHIN A rd e g r aticon sidd each
ot her and the bunps were transferred to the end portions of |eads of the

TAB tape byimreansapk aakandi ne @eehiceenolR Hae 4 agrite oX AP bed e
pul l'ing-up of the leads after the transfer of the bunps thereto was nuch

easi er as cqQEpasedthetre tike noapesefibting tixamplte &4 bdndime tersle ofhere the
ANty bonder contacts directly a film. In other words, a step
for formation of a device hole can be omitted from a tape
fabricating process. This is one additional merit showing
that the.workability of a method according to the present

invention is excellent.

(Example 9)

Balls having a mean diameter of 90 um (87 to
93 um in measured values) were produced using gold of
99.99% purity as a raw material. 80 um holes were bored
in a polyimide film of 40 um thickness by a laser at
positions corresponding to the positions of the electrodes
of a 200-pin semiconductor chip. The gold balls were
fixed into the holes. The fixing method will now be
explained by using Figs. 9 and 10A to 1lOF.

First, as shown in Fig. 9, there was prepared a
substrate including a pile of a polyimide film 40 formed
with holes at positions where the gold balls are to be
arranged and a thin stainless steel plate 22 which is
placed on the rear side of the film 40 and provided with
holes formed at the same positions as those formed in the
film 40. fig. 10A shows a cross section taken along line

XA-XA of Fig. 9. As shown in Fig. 10B, the rear side of



bet ween the bunp form ng substrate and the bunps is so strong due to a
conpositional relation therebetween that the pulling-up of the |eads having
the bunps as trans- ferred fromthe substrate is difficult, the provision
of the substrate through-hol es shaped as in the present exanple is
convenient. Also the through-hol es having cross-sectional shapes as shown
in Fig. 4D, provide substantially the sane effect as that in the present
exanpl e. (Exanple 6) Like the Exanple 4 a thin stainless steel plate 21 on
an upper surface of a vacuum box shown in Fig. 3A was fornmed with

through-hol es, havi NG G ASSs seGldeANBh ate 22 302 ShAPRSA2aSEAWNLD HO- 43. A

soft rubber tube was coupled to a suction hole of the vacuum box so as to

al low the vagaindiX st @ hEeed yrsueedi Boathéd HEld hatsithensnseriy of the
vacuum box i s pressure-reduced. In addition to the thin plate or substrate,
a flat platepavasingrdepdiéd. 4Bal INdxtkeagosbowunips Rieyr.e 10C, the gold

balls were mechanically pushed from the front side of the
film 40 into the holes of the plate 22 by means of a press
53 so that the head portions of the balls were protruded
by about 5 um from the opposite surface of the tape. 1In
this manner, a bump sheet as shown in Fig. 10D was
obtained.in which the gold bump was fixed or positioned
asymmetrically with respect to the tape surface.

Next, one surface of this bump sheet or the
sheet surface on the side having the bumps protruded by
about 5 um therefrom was copper-plated to form leads 2
in a predetermined pattern, as shown in Fig. 10E. The
thickness of the copper plating was in order of 30 um,
Thereby, the gold bumps and the copper leads were
integrated with good electrical conductivity therebetween
as well as a mechanical bonding having a certain degree of
strength. As shown in Fig. 10F, a device hole in the form
of window was etched in the -tape at a central portion of
the bump sheet for locating there a semiconductor chip to
be connected. Thereby, a bumped tape was obtained in
which the end portions of the leads were extending inside
of the device hole and the ball-like gold bumps were-
secured to the end porticons of the leads.

The bumped tape fabricated by the above-
mentioned method was used to conduct the test of

connection or bonding to a semiconductor chip. The



randomy distributed on the flat plate. The vacuum box was brought in
proximty to the gold bunps on the flat plate in a state the vacuum box is
turned over with the substrate down side, so that the bunps are attracted
to the through-hol es as pressure-reduced. Next, the vacuum box having the
bunps attracted thereto was again turned over and fixed on a bondi ng stage
of a TAB bonder. a TAB tape was superposed on the substrate of the vacuum
box in positional registration with eagh other and the bunps were
transferred to | ead portions of the TAB tape. In the case of the present

exanpl e, si reerhoaPap A8 idlkl baaEedg t @ B4 dofae wbREONEER hol s gf, t he
substrate fromthe begi nning, an operation of bl ow ng away excess bunps on

t he substr aeewas remwes &Ssgryead Examgl ttembe dartutrbewps eSEI4C e4@TRLE, NO
vacuum box was used but a bunp form ng substrate of a double structure
havi ng a cr §$8es8eEi brs S EhowhSi R Eeswk wds eyseénapiorupfertheubst r at e

22a, nade of 3 stainl ess ste plate having a thickness of 50 [err]m was
provi ded wi €H E‘thﬁ%q% &s g}’eake?cﬁn@n‘{ﬁ’%n@f’éfu%f‘s 10%Y e mRsl i ght |y
larger than the,¢ the 1ead portion. This shows that the bonding

between the leads and the bumps as well as the bonding

between the bumps and the semiconductor chip were

satisfactory.

In the present example, a device hole was formed

in a portion of the tape for locating there the semicon-

ductor chip to be connected, like the case of the

conventional bumped tape fabricated by the "transferred

bump TAB method". 1In the present example, though an

additional step of forming the hole is required, the

bonding can be conducted in a manner as shown in Fig.

11D. Therefore, the heating conditions for bonding can be

selected freely, thereby making it possible to realize

more satisfactory bonding. Also in the case of the

present example, since the bump has a ball-like shape,

there was confirmed a merit that the bumps encounter a

very smooth contact with electrode portions of the

semiconductor chip upon actual bonding so that no

excessive load is imposed upon the chip.

(Example 10)

Holes of 80 um diameter were bored in a
polyester f£ilm tape of 40 um thickness and gold balls of

99.99% purity having a mean diameter of 90 um were



- 21 - dianeter 80 [err]mof ball-like gold bunps 6 at positions
corresponding to a pattern of electrodes of a sem con- ductor chip. A lower
substrate 22b nade of a stainless steel having a thickness of 200 pm was
provided on its surface w th disk-shaped recesses of 10 pm depth at
positions corresponding to the through-holes of the upper substrate. The
two substrates were superposed wth two stainless steel plates or spacers
(not shown) of 20 pmthickness being_iggerposed between the opposite edges
of the two substrates so that a gap of about 20 pmis fornmed between the

t wo substratpeh'sshe S 5 QB""@hé%ﬁe%. 6%11 Tgﬁlﬁgyib%ﬁ{egr&di%tré%@” ed on the

substrate 2Za and ultrasoni c oscil ['afi tHe bunps into

the through-thd aspef athgosiidale r R pported by
t he recesses of tﬁe Iowgr substr at er%%%g?ﬂ_ggngh%om%%n,gi g?r%%selgﬁftj dexcess
bunps, whi chlogerpd nneemt capdertdmicaibheot Be otigindileas tnues € | effnon t he
substrate 22a. Therefore, a sweeping plate 45 was |let run on the upper
surface of t¥&P¥dteareredad4ed ranbie thee ekcdde Isampsmedsodshawn in Fig.

6C.
the Example 9. Namely, the gold balls were fixed such

that each ball is protruded by about 5 um from one
surface of the tape and by about 45 um from the opposite
surface thereof. '

Next, on the one surface of this bump sheet or
the sheet surface having the bumps protruded by about §
um therefrom, a copper foil of 35 um thickness was
fixed by means of an adhesive. Though the head of the
bump is slightly protruded, this involved no hindrance to
the adhesion of the copper foil. This copper foil was
etched to form a pattern of leads corresponding to the
positions of electrodes of a 100-pin semiconductor chip.
Thereafter, the base film was etched to form a device
hole, thereby fabricating a bumped tape.

In the case of the present example, it does not
always provide a satisfactory bonding between the bumps
and the leads made in the above fabricating process.

However, when a semiconductor chip has been
bonded to the leads of a bumped tape fabricated by the
above process, the bonding between the bumps and the leads
becomes satisfactory to attain sufficient electrical/

mechanical bonding properties.



Next, the spaces were renoved and the substrate 22b was noved upward until

t he gap the substrates 22a and 22b di sappears. Thereby, the bunps
were pr ‘Qﬁﬁﬁi |oned regularly with the upper portion of each bunp
being protr 20 pmfromthe upper surface of the substrate 22a,
as shown in Fig. 6D LEads of a TAB tape were superposed on the

provi sional ly - 22 - arranged bunps in positional registration with each
ot her and then the bunps were transferred to the end portions of the |eads,
in a simlar nmanner to the foregi ng exangPes, thereby fabricating a bunped
tape. According to the present exanple, since no pressure reduction by a
vacuum equi pnEfAIdfS:ithe like is not required, the workability is nore
facilitated. Further since the substrate to which a pressure is applied by

a bondi ng tool? When bondi RGERAH %Eecr?&&écéén‘ﬁ hi cTé\Bastaé’@séllBDet? 200 [err]min

the present e brycating e nent avi a durability can be
provi ded. (Exanp %%FUQtE? Eﬁ f'dfs s1ng the gu%ps o%.

preliminarily locating and fixing bumps (6) at
positions corresponding to a pattern of electrodes (7) of
the semiconductor chip to be connected; and

bonding the bumps (6) by thermocompression to
the electrodes (7) of the semiconductor chip and the leads
(2) of the TAB tape, respectively, so that each electrode
of the semiconductor chip is electrically connected to the
corresponding lead of the TAB tape through a corresponding
cne of the bumps.
2. A method according to Claim 1, wherein said
bumps (6) are arranged and fixed on a substrate (22) of a
synthetic resin film at positions corresponding to the
pattern of electrodes (7) of said semiconductor chip (1).
3. A method according to Claim 1, wherein said
bumps (6) are located on a substrate (22) of a synthetic
resin f£ilm at positions corresponding to the pattern of
electrodes (7) of said semiqonductor chip (1) and fixed by
transferring the bumps from said substrate (22) to
portions of Ehe leads (2) of said TAB tape (12) which are
to be connected to the electrodes of said semiconductor
chip.
4. A method according to Claim 1, wherein said
bumps (6) are fixed in a form of a bump sheet by arranging
the bumps on a substrate (22) of a synthetic resin film at

positions corresponding to the pattern of electrodes {(7)



Bal | s having a nean dianeter of 80 [err]mwere produced as bunps by use of
gold hjyg"iua purity of 99.99% or nore. The dianeters of the actual balls

were W w“wgmuﬂfm 5to 85 [err]m The gold bunps were arranged at

posi ti i sitions of inner |eads of a 200-pin TAB tape. The
arrangenent was cartied out in a manner as expl ai ned bel ow with reference
to Figs. 7 and 8A to 8E. There was prepared a nold substrate 22 (see Fig.
7) made of a thin stainless steel plate and forned with through- holes 24
having a dianeter of 70 [err]mslightly smghler than the dianmeter of the

gold balls at positions corre- sponding to the inner |eads of the TAB tape.

Fig. 8A shows a S ' AKEN g,hin lJJ - WYLL] .0 i /.. .The
t hr ough- hol es ZA?CE{)]%%?ﬁegg% %’E}}%t e ZZQJJ\IgrBe%?Jci%%/ tie ¥85§S_E¥ o%qf tsnaeldl ower
side by neans ofras ¢ageuULPYNPrSEddiRld theabpr@sete MBhedapitestfdbd Qnand

provisionally fixed at the positions of the through-holes, as shown in Fig.
8B. Next, a sol wirdracef cposyidr sittheddal vedibyfAlms@lfventidWasmp sheet in

an electrically conducting relation with said bumps.

5. A bump sheet used in a method of connecting a

TAB tape (12) to a semiconductor chip (1), comprising:

a substrate (22) of a synthetic resin film; and

ball-like bumps (6) made of a metal and fixed on
said substrate at positions corresponding to electrodes of
said semiconductor chip to be connected.

6. A bump sheet according to Claim 5, wherein said
bumps (&) are fixed to protrude from opposite surfaces of
said synthetic resin £ilm.

7. A bumped tape comprising:

a TAB tape (12) made of a synthetic resin and
provided with leads (2) arranged correspondingly to an
arranged of electrodes (7) of a semiconductor chip to
which the TAB tape is to be connected, and

buﬁps (6) made of a metal and fixed to
respective end portions of the leads, a portion of each
bump, which portion is to be connected to one of the
electrodes of the semiconductor chip when the lead to
which the bump is fixed is connected to the one electrode
through the bump, having a shape like a part of spherical
ball.

8. A bumped tape according to Claim 7, wherein said

bumps (6) are fixed to protrude from opposite surfaces of

said TAB tape.



poured and solidified, as shown in Fig. 8C, so that the thickness of the
polyimde film40 after solidification becones 40 [err]m After the
pol yi mi de was conpletely solidified, it was peeled off fromthe nold,

t hereby obtaining a bunp sheet 11, as shown in Fig. 8D, in which the bunps
6 were fixed at predeterm ned positions. In the obtained bunp sheet, a
surface of the bunp (especially, the uppet/%ide thereof) was partially
coated with polyimde. Therefore, the surface was lightly etched by neans
of caustic soda to expose a netal surface of the top portion of the bunp.
Next, a pattern of leads 2 having a thickness of about 30 [err]mwere
formed directly on one surface of the bunp sheet by neans of

copper-plating, as showmn in Fig. 8E, thereby conpleting a bunped tape. This
bunped tape was placed in positional registration with a sem conductor chip
havi ng 200 el ectrodes in the sane arranged as the | eads of the TAB tape and
the assenbly was subjected to thernoconpression bonding by a TAB bonder.
The bondi ng conditions were such that the tenperature is 350[err]C, the
pressure is 30 g/lead-and the tine is 2 seconds. The pull strength was

exam ned after bondi ng and
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it was confirmed that any one of the pins is cut at the - 24 - inner

| ead portion of the TAB tape and hence the bonding has a sufficient
strength. A usual TAB tape is fabricated such that a portion of the tape
where a sem conductor chip is to be located is bored in the formof a

wi ndow as a device hole and only the end Bortions of | eads extends into

i nsi de of the device hole. The bonding 379t he usual TAB tape to the

sem conductor chip is carried out, as shown in Fig. 11A In the figure,
reference nuneral 2 designates |eads, nuneral 33 a base filmof the TAB
tape, nuneral 1 the sem conductor chip, nuneral 6 bunps, and nuneral 50 a
bonding tool. In the arrangenent as shown in Fig. 11A the bonding is

i npossi bl e unl f f ided ~H—t-he case-where -no-devi ce
hole is formed in conventional bugped tape} the bonding is carried out, as
shown in Fig.|11B. Fif-1hal case, however, no practital bonding -S—ef f ect ed
since a heatef bondjng[td®l contagctsrdiectly awase il mof the: 't

that there are s L N e 5
< - O = - >




encount ered i nconveni ences due to the burning of the filmresulting in the
deterioration of an insulating ability thereof and the contam nation of the
bondi ng tool surface. As apparent fromthe above, a device hole is

i ndi spensabl e to the conventional bunped tape. Therefore, in the case of a
two-| ayer type tape, a device hole is borgd by etching a filmafter |eads
have been formed. In the case of a thred/ ayer tape, a device hole is
prelimnarily bored together with sprocket holes by nmeans of punching or
the like prior to the formati on of |eads. - 25 - In the case of a bunped
tape according to the present invention, bunps are provided to extend into
a base film Therefore, as understood fromFig. 11C, even if a tape having
no devi ce hole bored therein is used as it is, there is no possibility that
a bonding tool of a bonder contac ii Ct“§&£ film In other words, a step
for formation of a device hole can b itt froma tape fabricating
process. This is one additional nerit showi ng that the workability of a

nmet hod according to the present

F1G 3B
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invention is excellent. (Exanple 9) Balls having a nean di aneter of 90
[err]m (87 to 93 [err]min neasured val ues) were produced using gold of
99.99% purity as a raw material. 80 [err]mholes were bored in a polyimde
filmof 40 [err]mthickness by a |aser at positions corresponding to the
positions of the electrodes of a 200-pin sem conductor chip. The gold balls
were fixed into the holes. The fixing mdShod will now be expl ai ned by using
Figs. 9 and 10A to 10F. First, as shown in Fig. 9, there was prepared a
substrate including a pile of a polyimde film40 formed with hol es at
positions where the gold balls are to be arranged and a thin stainless
steel plate 22 which is placed on the rear side of the film 40 and provi ded
with holes fornmed at the sanme positi Eﬁse formed in the film40.

Fig. 10A shows a cross section taken albga e XA-XA of Fig. 9. As shown
in Fig. 10B, the rear side of - 26 - the tin stainless steel plate 22

was evacuated so that the i 1
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gold balls 6 are attracted to the hole positions of the polyimde film40.
Next, as shown in Fig. 10C, the gold balls were nechanically pushed from
the front side of the film40 into the holes of the plate 22 by nmeans of a
press 53 so that the head portions of the balls were protruded by about 5
pmfromthe opposite surface of the tape. In this manner, a bunp sheet as
shown in Fig. 10D was obtained in which $# gold bunp was fixed or
positioned asymetrically with respect to the tape surface. Next, one
surface of this bunp sheet or the sheet surface on the side having the
bunps protruded by about 5 pmtherefromwas copper-plated to formleads 2
in a predeterm ned pattern, as shown in Fig. 10E. The thickness of the
copper plating was in order of 30 pm Thereby, the gold bunps and the
copper | eads were inte ai) & good el ectrical conductivity therebetween
as well as a mechani cal ng thaving a certain degfe¢ @ s8Angth. As
shown in Fig. 10F, a device hole in the formof w ndow was etched in the
tape at a central portion of the bunp sheet for locating there a

sem conduct or g@hp t be connesged. Thereby, a bu tape obtained in
whi ch the end ' [ si de of e device

hol & and the ball-1i ke /\

F1G 8B F1G. 8C
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secured to the end portions of the |eads. The bunped tape fabricated by the
above- nmentioned nethod was used to conduct the test of connection or
bondi ng to a sem conductor chip. The - 27 - thernoconpressi on bondi ng
conditions were such that the pressure was 35 g/l ead, the tenperature was
450[err]C and the tinme was 1 second. As the result of exam nation of the
pul | strengths of the |ead bonding portB&hs, any one was cut at the |ead
portion. This shows that the bonding between the | eads and the bunps as
wel | as the bonding between the bunps and the sem conductor chip were
satisfactory. In the present exanple, a device hole was fornmed in a portion
of the tape for locating there the sem con- ductor chip to be connected,

| i ke the case of the conventional bunped tape fabricated by the
"transferred bunp TAB nethod”. In the present exanple, though an additi onal
step of formng the hole is required, the bonding can be conducted in a
manner as shown in_Fig.

FIG 9
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11D. Therefore, the heating conditions for bonding can be selected freely,
thereby nmaking it possible to realize nore satisfactory bonding. Also in
the case of the present exanple, since the bunp has a ball-Iike shape,
there was confirmed a nerit that the bunps encounter a very snooth contact
wi th el ectrode portions of the sem conductor chip upon actual bonding so
that no excessive load is inposed upon tB&chip. (Exanple 10) Hol es of 80
pm di anmeter were bored in a polyester filmtape of 40 pmthickness and gol d
balls of 99.99% purity having  a nean di aneter of 90 pm were - 28 -
pushed into the holes. The gold balls were arranged on the tape at
positions corresponding to the el ectrodes of a 100-pi n sem conductor chip
to be connected thereto. The gold balls were fixed on the tape in the sane
met hod as the Exanple 9. Nanely, the gold balls were fixed such that each
ball is protruded by about 5 [err]mfromone surface of the tape and by
about 45 pmfromthe opposite

F1G LA FI1G - 1iB

F1G. IIC FIG 11D




surface thereof. Next, on the one surface of this bunp sheet or the sheet
surface having the bunps protruded by about 5 [err]mtherefrom a copper
foil of 35 pmthickness was fixed by means of an adhesive. Though the head
of the bunp is slightly protruded, this involved no hindrance to the
adhesi on of the copper foil. This copper foil was etched to forma pattern
of | eads corresponding to the positions8/% electrodes of a 100-pin

sem conductor chip. Thereafter, the base filmwas etched to forma device
hol e, thereby fabricating a bunped tape. In the case of the present
exanple, it does not always provide a satisfactory bondi ng between the
bunps and the | eads made in the above fabricating process. However, when a
sem conductor chip has been bonded to the | eads of a bunped tape fabricated
by the above process, the bonding between the bunps and the | eads becones
satisfactory to attain sufficient electrical/ mechanical bonding
properties. - 29 -
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CLAI MS: 1. A nmet hod of connecting a TAB tape (12) to a
sem conductor chip (1) conprising the steps of: prelimnarily | ocating and
fixing bunps (6) at positions corresponding to a pattern of electrodes (7)
of the sem conductor chip to be connected; and bonding the bunps (6) by

t her noconpression to the el ectrodes (7) qf the sem conductor chip and the
| eads (2) of the TAB tape, respectively,9£8 that each el ectrode of the

sem conductor chip is electrically connected to the corresponding | ead of
the TAB tape through a correspondi ng one of the bunps. 2. A et hod
according to Caim1l, wherein said bunps (6) are arranged and fixed on a
substrate (22) of a synthetic resin filmat positions corresponding to the
pattern of electrodes (7) of said sem conductor chip (1). 3. A

met hod according/to Claim1, wherein said bunps (6) are MNocated on a
substrate (22) of a s hetic rggin fh I m regpo ing to the
pattern of el ectirode 7) of saiyd sewf con and_ fijxed by
transferring the bynpp fr $fal'qd subs qﬁgbi ea

(2) of said TAB |tape {12)fwhiich jare to 8 trdpdes

sai d sem conductior

—

L LT T T i rrar

s et i et Gy .

PRIOR ART

13

FIG




chip. 4. A nethod according to Claim1l, wherein said bunps (6) are
fixed in a formof a bunp sheet by arrangi ng the bunps on a substrate (22)
of a synthetic resin filmat positions corresponding to the pattern of

el ectrodes (7) - 30 - of said sem conductor chip (1) and the | eads (2)
of said TAB tape (12) are fornmed in a predeterm ned pattern on one surface
of said synthetic resin filmof said bunp sheet in an electrically

conducting relation with said bunps. 5. A bunp sheet'used’ih“af

met hod of connecting a TAB tape (12) to a sem conductor chip (1) :
conprising: a substrate (22) of a synthetic resin film and baII-Ilke bunps
(6) made of a netal and fixed on said substrate at positions correspondi ng
to el ectrodes of said sem conductor chip to be connected. 6. A bunp
sheet according to Gaimb5, wherein said bunps (6) are fixed to protrude
from opposite ssages of said synthetic resin film. 7. A bunped

t ape conpri sing:

METHOD OF CONNECTING TAB TAPE TO SEMICONDUCTOR
CHIP, AND BUMP SHEET AND

BUMPED TAPE USED IN THE METHOD

A method of connecting a TAB tape (12) to a
semiconductor chip (1) is disclosed which comprises the
steps of preliminarily locating and fixing bumps (6) at
positions corresponding to a pattern of electrodes (7) of
the semiconductor chip to be connected; and bonding the
bumps by thermocompression tc the electrodes of the
semiconductor chip and the leads (2) of the TAB tape,
respectively, so that each electrode of the semiconductor
chip is electrically connected to the corresponding lead
of the TAB tape through a corresponding one of the bumps.
Also disclosed are a bump sheet (11) and a bumped tape to
be used in a method of connecting a TAB tape to a

semiconductor chip.

This Sheet

i



' Alesors-« Yees
a TAB tape (12) nade of a synthetic resin and provided with | eads (2) -
arranged correspondingly to an arranged of electrodes (7) of a
sem conductor chip to which the TAB tape is to be connected, and bunps (6)
made of a nmetal and fixed to respective end portions of the | eads, a
portion of each bunp, which portion is to be connected to one of the
el ectrodes of the sem conductior chip when the lead to which the bunp is
fixed is connected to the one el ectrode throd¥stittehshaet had? Agril 3bape
| i ke a part of spherical ball. 8. A bunped tape according to Oaim
7, wherein said bunps (6) are fixed togyratrude from opposite surfaces of
said TAB tape.

ABSTRACT

METHOD OF CONNECTING TAB TAPE TO SEMICONDUCTOR
CHIP, AND BUMP SHEET AND

BUMPED TAPE USED IN THE METHOD

A method of connecting a TAB tape (12) to a
semiconductor chip (1) is disclosed which comprises the
steps of preliminarily locating and fixing bumps (6) at
positions corresponding to a pattern of electrodes (7) of
the semiconductor chip tq be connected; and bonding the
bumps by thermocompressfon to the electrodes of the
semiconductor chip and the leads (2) of the TAB tape,
respectively, so that each electrode of the semiconductor
chip is electrically connected to the corresponding lead
of the TAB tape through a corresponding one of the bumps.
Also disclosed are a bump sheet (l1) and a bumped tape to .
- be used in a method of connecting a TAB tape to a

semiconductor chip.

(Figure 1)



