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A SEM CONDUCTOR APPARATUS, ; A METHOD OF FABRI CATI ON OF THE SAME,

AND A REI NFORCI NG TAPE USED I;,N FABRI CATI ON OF THE SAME

- FIELD OF THE | NVENTI ON he present invention relatepp{yga

sem conductor apparatus, a nethod of fabrication of the sane, and a
reinforcing tape used in fabrication of the sanme. The sem conductor

apparatus is, for exanple, a tapetcarrier in a belt formon which a

plurality of sem conductor devices flkxtble and bendable are provided in a

| engt hwi se direction. BACKGROUND OF THE | NVENTI ON

Recently, a sem conductor package’applied to a mddle-size or small-size
liquid crystal product or the

A SEMICONDUCTOR APPARATUS,
A METHOD OF FABRICATION OF THE SAME,

AND A REINFORCING TAPE USED IN FABRICATION OF THE SAME

FIELD OF THE INVENTION
The present invention relates to a semiconductor
apparatus, a method of fabrication.of the same, and'a
reinforcing tape uséd in fabrication of the same. The
semiconductor apparatus 1is, for example, a tape carrier
in a belt form on which a plurality of semiconductor
devices flexible and bendable are provided in a

lengthwise direction.

BACKGROUND OF THE INVENTION
Recently, a semiconductor package applied to a

middle-size or small-size liquid crystal product or the

20 N0v1gggg J 059 90 - !



-2- like is increasingly required to be further smaller, lighter, and
thinner. A driver sem conductor package applied to a small liquid
crystal panel in a frame size, particularly, is required to have
flexibility. Sem conductor packages classified into a TCP (tape carrier
package) type and a COF (chip on filnm) type have conventionally been
applicable for the foregoing object. A TCP-use tape carrier 100 is a
tape carrier in a long belt formas shewa in Figures 18 (a) and 18 (b),
which 1is conmposed of an insulating tape 111 having sprocket holes 101 on

bot h sides sbikdatishahiitidgsDiglhe reaim reliorto exanpfert héanspeileand
position adjustment, in the process of fabrication is facilitated. The

tape carrierlidflfets ded gneichrea ! haty adpiesal beniebndayvtees pdikaay,
di sposed at uniform spaces in a |lengthwi se direction (in Figures 18(a) and

18(b), howevgpp108hyrong seyitel l@2id Sor )parkirh deyifedd% i to be
cut out there ron1a|ong a cutout line 103 so as to be used as an

i ndependent §egiggmgy§ or devi cquiBesi des,
equi pped mﬁtﬁ I C Chl% 104 %nd a.%ﬁ%e pattern 105, and furfh has an

|nstallat|onsg§§c8 HEESrlOQ?EQ%gQ? %Hégg%£¥dcaiﬁ§@ ;?

provi ded for |nsta atlon res Ulﬂ]éb?eads)
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conventionally been applicable for the foregoing object.

A TCP-use tape carrier 100 is a tape carrier in a
long belt form as shown in Figures 18(a) and 18 (b), which
is composed of an insulating tape 111 having sprocket
holes 101 on both sides so that handling of the same, for
example, transport and .position adjustment, in the
process of fabrication is facilitated. The tape carrier
100 is designed so that a plurality of devices 102 are
disposed at uniform spaces in a lengthwise direction (in
Figures 18(a) and 18(b), however, only one device 102 is
shown) . Each device 102 is to be cut out therefrom along
a cutout line 103 so as to be used as an independent
semiconductor device. Besides, each device 102 is
equipped with an IC chip 104 and a wire pattern 105, and
further, has an installation-use'opening 106 which is
usually called "device hole" is provided for installation
of the IC chip 104.

Wires (inner leads) 107 of the wire patterns 105,

which are drawn to the opening 106, are electrically



-3- connected with corresponding electrode termnals 108 of the IC chips
104, respectively, as shown in Figure 18(b). Connections of wires 107 of
the wire patterns 105 with the I1C chips 104 are sealed with resin 109.
Exposed parts of the wire patterns 105, except connector sections at ends
whi ch are, upon use, to be connected with other substrates or the |ike,
are coated wth solder resist 110 so that a state of insulation is

secur ed. On the other hand, a €QF-use tape carrier 120 is a tape
carrier forned relatively short, in a rectangular or square shape as shown
in Figures drdctmadl WiXh)corfésisendndg hébedttodd 2detainatd tLbereifn as a
substrate, a reinforcing film122 is nade to adhere with use of an

adhesi ve 12thd a@mridpls 16ky 0bspebOWRelgyriacshdin tiie Filgive fiiglm) 121. A
plurality of devices 123 are disposed on the thin film121 at uniform

spaces, antcEdciemSeost 1wdres gl it dier@f FOnpat e8gnanieyt Qukyl i ne 127
so as to be used as an i ndependent sem conductor devi ce. Each devi ce

123 i s equippedrei thigh | foLhhpel2d 2l LR SRA! tegg) 12 unl i ke
t he TCP-use tape carﬁﬁi 100, etmeéygﬁcg 123 dges not hav%%gggéd

wor de, he TR Chio 138 18 2er BOrBa Gy 0L FFaR” St ™o e 121 “as
shown in Figurendd(Bhich are, WhEESuEES oL HiC M@ RAY §i% ey ©

electrically

substrates or the like, are coated with solder resist 110
so that a state of insulation is secured.

On the other hand, a COF-use tape carrier 120 is a
tape carrier formed relatively short, in a rectangular or
square shape as shown in Figures 19(a) and 19(b). Since
a thin film 121 is used therein as a substrate, a
reinforcing film 122 is made to adhere with use of an
adhesive 126 to an entirety of a lower surface of the
thin £ilm 121. A plurality of devices 123 are disposed
on the thin film 121 at uniform spaces, and each device
123 is cut out therefrom along an cutout line 127 so as
to pe used as an independent semiconductor device.

Each device 123 is equipped with an IC chip 124 and
a wire pattern 125, but unlike the TCP-use tape carrier
100, the device 123 does not have an installation-use
opening for installation of the IC chip 124. 1In other
words, the IC chip 124 is provided on a surface of the

thin film 121, as shown in Figure 19 (b).

Wires 128 of the wire patterns 125 are electrically



-4- connected with corresponding electrode termnals 129 of the IC chips
124, respectively. Connections of the wires 128 with the IC chips 124 are
sealed with resin 130. Exposed parts of the wire patterns 125, except
connector sections at ends which are, upon use, to be connected wth
ot her substrates or the like, are coated with solder resist 131 so that a

state of insulation is secured. As to the above-described
conventi onal tape carriers, follow g problens arise in the process of
fabrication. In the case of the TCP-use tape carrier 100, if formed

t hi nner, it deepEded eritlsafdridmyaiimecolgagrods ageteinghs ns29 pokl i ng
stress, and the sprocket holes 101 for transport use tend to be broken,

t hereby nekigige ndenfiphricati pasgeéticaly. danddediond dfheheaneraere
each device 102 is used in a bent state, the conventional tape carrier 100

s hard per 5fs yhenefdie pddihigealily deedsealbendiing useshel 83413 at a
portion at which it is bent (see Figure 18 (a)). This causes the costs

for fabricailhykd® gd:SEs ¥ U Srire patrdiid Mo, (HReARS ANk L Ne
devi ce hol e 106 nmakes the inner |eads 107 free, thereby naking the device

e 0o BT sEoRR! A e (] Gl R Oh B ot
difficult. with other substrates or the like, are coated with solder
resist 131 so that a state of insulation is secured.

As to the above-described conventional tape
carriers, following problems arise in the process of
fabrication.

In the case of the TCP-use tape carrier 100, 1if
formed thinner, it becomes very soft thereby becoming
fragile against pulling stress, and the sprocket holes
101 for transport use tend to be broken, thereby making
the fabrication difficult. Further, in the case where
each device 102 is used in a bent state, the conventional
tape carrier 100 is hard per se, therefore additionally
needs a bending-use hole 113 at a portion at which it is
bent (see Figure 18(a)). This causes the costs for
fabrication to rise the more.

Further, the design with the device hole 106 makes
the inner leads 107 free, thereby making ;he'device prone -
to defects of connection between the IC chip 104 ana thénﬁ
wire pattern 105. As a result, finer pitchedj wire -

pattern 105 becomes difficult.



- 5- Further, to fabricate the tape carrier 100, the adhesive 112 is
prelimnarily applied onto the insulating tape-111, and after holes are
formed, a copper foil is I|amnated on the adhesive 112 and then subjected
to etching to a predeterm ned pattern so as to have the wire pattern 105.
Thus, the fabrication is perfornmed in a state in which the adhesive 112 is
applied to the insulating tape 111, thereby making the work awkward.

On the other hand, in the case of the 60F-use tape carrier 120, which uses
the thin film 121 but does not have sprocket holes, transport and position
adj ustnent in tHRerpheressoof fabhbicatei dthear eapet daaciiex afl@d, ascheonpar ed
with the case of the TCP-use tape carrier 100. Further, after each device
123 is cut adheslioagilheis purtediiimilnare 142 3ppd istdepnod peel imgubddinde
reinforcing film2122 fromthe thin film 121 is needed, and the process of

fabricationthpecaml,i caieditwr MbEed OaréhEornedegal RPAIAP.foil is
SUWMWARY OF THE | NVENTI ON The object of the present invention is to

provide (i hminSEEECOMEUGHRQr ARRAEAHES 1At agRabies t aubfevkdd aro
sem conduct or devi ce bendabl e when used and that is treated with ease

during procesgnahg’ 8Br hCeEL QA Ofmifed pSH®rn (dd asP tBf BaGESLRE {apLi cation
of the foregoing
pattern 105. Thus, the fabrication is performed in a
state in which the adhesive 112 1is applied to the
insulating tape 111, thereby making the work awkward.

On the other hand, in the case of the COF-use tape
carrier 120, which uses the thin film 121 but does not
have sprocket holes, transport and position adjustment in
the process of fabrication are not facilitated as
compared with the case of the TCP-use tape carrier 100.
Further, after each device 123 is cut out along the
cutout line 127, a step of peeling off the reinforcing

film 122 from the thin film 121 is needed, and the

process of fabrication is complicated the more for the

foregoing step.

SUMMARY OF THE INVENTION
The object of the present invention is to provide
(1) a semiconductor apparatus that enables to provide a
semiconductor device bendable when used and that is
treated with ease during process of fabrication of the

same, (ii) a process of fabrication of the foregoing



-6- sem conductor apparatus, and (iii) a reinforcing tape wused in the
process of fabrication of the sem conductor apparatus. To achi eve the
f oregoi ng object, a sem conductor apparatus of the present invention,
which includes a thin filmbelt-like insulating tape having a plurality of
predeterm ned wire patterns thereon, and a plurality of sem conductor

el ements provided on a surface of the insulating tape at uniform spaces in
a lengthwise direction and electrical |l Tonnected with the wire patterns,
conprises a thick filmreinforcing nmenber with holes for transport use
provi ded at s@mifondusitaresapparatugi nhodei higl Wenberevdianristovidpd on both
side portions of the insulating tape, in the | engthw se direction.

Wt h foregoiusgpdcdnt itthe gtroresther£i falbhicamnboh abf nghet apwicenflucted t hi n,

it is possible to provide a sem conductor device which can be bent when
used. Furtlparmdinee the thick reinforcing nenber having transport-use
hol es at uniform spaces is provided, transport, position adjustnent, and
other works in the pentese afhd aboregbing @bgeexqCUd edetnicandoetost at e.

The seniconductor elenent is installed on the insulating tape and no
openi ng for HAELOARIGOLHR preBbnt LASEALLsA] oSk irclided ichikhe
i nsul ati ng tape. Therefore, the sem conductor elenents and the wre

film belt-like insulating tape having a plurality of
predetermined wire patterns thereon, and a plurality of
semiconductor elements provided on a surface of the
insulating tape at uniform spaces in a lengthwise
direction and electrically connected with the wire
patterns, comprises a thick film reinforcing member with
holes for transport use provided at uniform spaces, the
reinforcing members being provided on both side portions
of the insulating tape, in the lengthwise direction.

With foregoing configuration wherein the insulating
tape is formed thin, it is possible to provide a
semiconductor device which can be bent when wused.
Further, since the thick reinforcing member having
transport-use holes at uniform spaces 1is provided,
transport, position adjustment, and other works in the
process of fabrication are executed in a good state.

The semiconductor element is installed on the
insulating tape and no opening for semiconductor element .
installation use is formed in the insulating tape.

Therefore, the semiconductor elements and the wire

‘\-.



-7- patterns can be connected with each other in a good state, thereby
allowing the wire patterns to be finer pitched, as conpared with a case
where installation-use openings are forned. Besi des, in the case
where a tape with a width equal to that of a standardi zed TCP-use tape is
used as a material for formng the reinforcing nenber, the conventional
facilities used for fabrication of the conventional TCPs can be used for
fabrication of the sem conductor apparfatuses of the present invention.

To achi eve the aforenentioned object, a nmethod of fabrication of a

sem conduct pRtappasat €an obet heopneswed wiithergdon oohgri ses Bhegee@ps of
(1) formng first holes for transport use, on both sides of a reinforcing
tape fornedtaiteh ahdwaky falhpwatgunhEormispapasteéma tberg hiiser
direction of the reinforcing tape, and formng second holes for separation

use so as t @imiked,i s dompdderl |witgi hav S£s€li weete oinsvalbatbosidee of the
reinforcing tape and on inner sides to the first holes, (2) making an

i nsul ati ng topeevidgy etk idrme@.thin film narrower than a distance fromthe
first holes on one side to those on the other side, adhere onto an inside

part of the rei H&yiddy), tiaP@heOcasSet Phepyes t sEeod hakes egualoth the

sides, (3) providing a plurality of predetermned wire patterns on

the insulating tARe id¥ @8a standardized TCP-use tape is used as a
material for forming the reinforcing member, the
conventional facilities used for fabrication of the
conventional TCPs can be used for fabrication of the
semiconductor apparatuses of the present invention.

To achieve the aforementioned object, a method of
fabrication of a semiconductor apparatus of the present
invention comprises the steps of (1) forming first holes
for transport use, on both sides of a reinforcing tape
formed with a thick £ilm, at uniform spaces in a
lengthwise direction of the reinforcing tape, and forming
second holes for separation use so as to make lines in
the lengthwise direction, on both sides of the
reinforcing tape and on inner sides to the first holes,
(2) making an insulating tape, formed with a thin £ilm
narrower than a distance from the first holes on one side
to those on the other side, adhere onto an inside bért of
the reinforcing tape so as to cover the second holes on

both the sides, (3) providing a plurality of

predetermined wire patterns on the insulating tape in a



-8- lengthwi se direction of the same, (4) installing a plurality of

sem conduct or elenents on a surface of the insulating tape in the

| engt hwi se direction at uniform spaces, in a nmanner such that the

sem conductor elenents are electrically connected with the correspondi ng
wire patterns, respectively, and further, (a) formng third holes, each
at a position between two nei ghboring second holes in each line, in a
manner such that each third hole brrdg§es the two nei ghboring second hol es
so that the second holes in each |ine becone continued, the step (a)

bei ng perfolerdtbwiber difarteidne st epphe3) sabet weéh) t himstsakping 3)a and (4),
or after the step (4). According to the foregoi ng nethod, the thick
film reinfplaragitgpefi setmdentiocadberdetmentbeohhian shidfmce rsflltdida ng t ape,
so that the insulating tape is reinforced. Besides, transport and position

adj ust ment  jabkullheihgstagkl ng tepe maﬁ?bnweg@cu&edcuﬁbh e wiifdwn first
hol es of the reinforcing tape. Therefore in transport and ot her works

Wi th respecgpheekheihhbNmbhh8y t0&H! ghh A9 h@PSethicdiudt OF eSPednt s
fabrication of a semnm conductor device that can be bent mhen used, the

works of traRepQile W dN8 'J;‘&qﬁé@t&i(%%ﬁd tha %cﬁ% wire

Further, after fornation of the second holes in |nes on b h sides of
the relnforgdgléfﬂy; féyiéJEf4£1y, and further, (a) forming third

holes, each at a position between two neighboring second
holes in each line, in a manner such that each third hole
bridges the two neighboring second holes so that the
second holes in each line become continued, the step (a) -
being performed either before the step (3), between the
steps (3) and (4), or after the step (4).

According to the foregoing method, the thick film
reinforcing tape is made to adhere to the thin £film
insulating tape, so that the insulating tape is
reinforced. Besides, transport and position adjustment
of the insulating tape can be e#ecuted with use of the
first holes of the reinforcing tape. Therefore, in
transport and other works with respect to the thin film
insulating tape in the process of fabrication of a
semiconductor device that can be bent when used, the
works of transport and the like are executed in a good
state.

Further, after formation of the second holes in

lines on both sides of the reinforcing tape, the third



-9- holes are forned so that the second hol es becone continued. This
enabl es subsequent separation of the inside part of the reinforcing tape
between the two lines of the second holes fromthe insulating tape.
Furthernore, by using as the reinforcing tape a tape wth a width equal to
that of a standardized TCP-use tape, the conventional facilities used for
fabrication of the conventional TCPs can be used for fabrication of the
sem conduct or appar atuses of the presest -i nventi on. To achi eve the

af orenmenti oned object, another nethod of fabrication of a sem conductor

apparat us oholle greseRbrhBEeNsbONtELLPrtses dd€ornd eptoDés ( Pedsrian ng
second hol es for separation use on both sides of a reinforcing tape forned

with a thickohithRue@n | MPR{sSiedRD1el0 divsdqiiessépabacionmdt |gher, so as
to make lines in a lengthwi se direction of the reinforcing tape, (2)

naking an | B3k aki Bertage, OB ML ik Hekethi Bhedcib i tnes

substantially equal to that of the reinforcing tape, adhere onto the

r ei nf or ci ng .t-ape s 0 | & na : : ring both the
reinforcingokagge %ﬁ%gpﬁéhgggﬁlg?%ﬁbE?%pggggﬁggapggkgﬁgéach other, so as to
formthe first hgjq_,hf

uni form spaces | h the el%r?gtei?\?mﬁggﬁ%?'#ég?ls g%hé)%(eg)&p?%?%n rtl—'ggaée&t ggg?l tf/lt of

predeter m ned W re PALLE NSl B iRV 8F1 09 daRtad My d £ngthud s
tape, the conventional facilities used for fabrication of
the conventional TCPs can be used for fabrication of the
semiconductor apparatuses of the present invention.

To achieve the aforementioned object, another method
of fabrication of a semiconductor apparatus of the
present invention comprises the steps of (1) forming
second holes for separation use on both sides of a
reinforcing tape formed with a thick film, on inner sides
to first holes to be formed later, so as to make lines in
a lengthwise direction of the reinforcing tape, (2)
making an insulating tape, formed with a thin film with
a width substantially equal to that of the reinforcing
tape, adhere onto the reinforcing tape so as to be
laminated thereon, (3) boring both the reinfércing tape
and the insulating tape laminated on each other, so as to
form the first holes for transport use, on both sides of
the tapes, at uniform spaces in the lengthwise direction,

(4) providing a plurality of predetermined wire patterns

on the insulating tape in a lengthwise direction of the



- 10 - sane, (5) installing a plurality of sem conductor elenents on
a surface of the insulating tape in the |engthw se direction at uniform
spaces, in a manner such that the sem conductor elenents are
electrically connected with the corresponding wre patterns,
respectively, and further, (a) formng third holes, each at a position

bet ween two nei ghboring second holes in each line, in a manner such that
each third hole bridges the two nei ghfporitng second holes so that the
second holes in each line beconme continued, the step (a) being .perforned

ei ther befoamehe step) (4nshelmen the pdlepsitid)otndsdhdiconduatsder the
step (9). According to the foregoing nethod, the thick film

rei nforci ng dl2Rnts NBMe o Os@efese oF t@ﬁetmn@umaltmng nsabat iRy £ARe, SO
that the insulating tape is reinforced. Besides, transport and position

adj ust ment 1%fngtﬂﬁu'éésldﬁ@a&9_ohaa% ﬁa&fe%m%sseb@d %tQ Magn@L Lhen first

holes forned in not only the reinforcing tape b al so the insulating
tape. Therefgy he Las %ﬂﬁr he | mjasul
transported an g %lke Q:t c%%ﬁ%esgig?g?ggrlcé%foné%%egrgggg%gnductor

gg\étﬁfedt |h(r31lt a goo“’g-’e [{):?Ea”l%en Hﬁggur%{%r%{%&& %;aga%%;t cggggg}ﬁ‘ségl Fgrl °
adhesion of o LNe.d MM AU 'RRS HG T Q)" $dihdhg' 2814 8PRo1LRe 80y

at a position between two neighboring second holes in

each line, in a manner such that each third hole bridges

the two neighboring second holes so that the second holes

in each 1line become continued, the step (a) being

performed either before the step (4), between the steps

(4) and (5), or after the step (5).

According to the foregoing method, the thick film
reinforcing tape is made to adhere to the thin £film
insulating tape, so that the insulating tape is
reinforced. Besides, transport and position adjustment
of the insulating tape can be executed with use of the
first holes formed in not only the reinforcing tape but
also the insulating tape. Therefore, in the case where
the thin film insulating tape is transported and the like
in the process of fabrication of a semiconductor device
that can be bent when used, the work of transport and the
like is executed in a good.state.

Furthermore, wide areas can be used for adhesion of

the insulating tape to the reinforcing tape, thereby



further inproving the workability in the process of fabrication.
Furthernore, after formation of the second holes in |ines on both sides of
the reinforcing tape, the third holes are formed so that the second hol es
become continued. This enabl es subsequent separation of the inside part
of the reinforcing tape between the two lines of the second holes fromthe
I nsul ating tape. Furthernore, by using as the reinforcing tape a tape
with a width equal to that of a standmxdized TCP-use tape, the
conventional facilities used for fabrication of the conventional TCPs can

be used fofutghercaimprowing hehesewberRabutioy appatakusproeksthespresent
I nventi on. To achi eve the aforenentioned object, still another

nmet hod of f¥abkkeatisn.of a sem conductor apparatus of the present
i nvention conprises the steps of (1) formng fourth holes in a plurality

of areas in whi ghreheemoRalt 8FReraRd RA8FLEANEHCERE §LEBRAIRCBES 19 be
formed |ater, the areas belng provided in a reinforcing tape forned wth

a_thick fihgpeat dx'{”k%&ét{" §P&£§Sofntﬁe 'x%rlgff%wci%gd'e ) O Of hhe

reinforcing tape maki ng an insulating tape, med Wth a t%ln film

W th a wdi; substant isgl by a4l ngaEhaEhgf Egéo{xﬁ' “£8i8%”9 &g&ﬁe adher e

onto the relnfbrC|ng tape so as to | am nat e ? orrng both

the relnf0% Eﬁgnh%%ﬁ an%h&geenables subsequent separation of the
inside part of the reinforcing tape between the two lines
of the second holes from the insulating tape.

Furthermore, by using as the reinforcing tape a tape
with a width equal to that of a standardized TCP-use
tape, the conventional facilities used for fabrication of
the conventional TCPs can be used for fabrication of the
semiconductor apparatuses of the present invention.

To achieve the aforementioned object, still another
method of fabrication of a semiconductor apparatus of the
present invention comprises the steps of (1) forming
fourth holes in a plurality of areas in which wire
patterns and semiconductor elements are to be formed
later, the areas being provided in a reinforcing tape
formed with  a thick £film, at wuniform spaces in a
lengthwise direction of the reinforcing tape, (2) making
an insulating tape, formed with a thin f£ilm with a width
substantially equal to that of the reinforcing tape,

adhere onto the reinforcing tape so as to be laminated

thereon, (3) boring both the reinforcing tape and the



- 12 - insulating tape |amnated on each other, so as to form first holes
for transport use, on both sides of the tapes, at uniformspaces in |ines
in the lengthwise direction, (4) providing a plurality of predeterm ned
Wire patterns on the insulating tape in a lengthwise direction of the
same, at positions corresponding to the fourth holes, and (5) installing a
plurality of sem conductor elenents on a surface of the insulating tape
in the | engthwi se direction at uniformgpaces, at positions corresponding
to the fourth holes, in a manner such that the sem conductor elenments are

electricall M.ns@Q'&'&Q@lEed:ap@: thamidied Co4 r 888RNEEREY , Wisbe agPald ef &bm
respectively. ccording to the foregoing nethod, the thick film

rei nforcing fiagRg i BolBEe f} adhehSobPr t hedl hidh f iddth | sadat igrd tRpe, so
that the insulating tape is reinforced. Besides, transport and position

adj ustent  afoddic hBsUlalddun L gpackan be giged! o vickd Upgnginkhee [t

hol es forned 1'n not only t ape but also t nsul ati ng

L anspor t ea ST k6T, BeiEelng, O BIRRLEtR I REGH0e AT

the p ess- 0 a sem conduct or

Rt W B R KRR e G S
adhesi on of direction of the same, at positions corresponding to the
fourth holes, and (5) installing a plurality of
semiconductor elements on a surface of the insulating
tape in the lengthwise direction at uniform spaces, at
positions corresponding to the fourth holes, in a manner
such that the semiconductor elements are electrically
connected with the corresponding wire patterns,
respectively.

According to the foregoing method, the thick £ilm
reinforcing tape is made to adhere to the thin film
insulating tape, so that the insulating tape 1is
reinforced. Besides, transport and position adjustment
of the insulating tape can be executed with use of the
first holes formed in not only the reinforcing tape but
also the insulating tape. Therefore, in the case where
the thin f£ilm insulating tape is transported and the like
in the process of fabrication of a semiconductor device
that can be bent when used, the work of transport and the

like is executed in a good state.

Furthermore, wide areas can be:-used for adhesion of



- 13 - the insulating tape to the reinforcing tape, thereby further

i nproving the workability in the process of fabrication. Furt her nor e,
since fourth holes are fornmed, after each sem conductor el enment and each
wWire pattern connected therewith are cut out as a sem conductor device, a
step of renoving the reinforcing tape fromeach sem conductor device is
unnecessary. Therefore, the process of fabrication can be sinplified.
Mor eover, separation of the reinforcing nenber fromthe insulating tape
IS unnecessary in the process of fabrication, resulting in that the

process of fahdigakueAtifgh Wdher cosithd i fe@dforcing RHpdier gRegeply using
as the reinforcing tape a tape with a wwdth equal to that of a

st andar di zedg Jhhdis e i mp@R%ingherReNUeE Al i dyacihi tigs ysebd of
fabrication of the conventional TCPs can be used for fabrication of the

sem conduct of yippaLatsises of the present invention. To achi eve the
af orenenti oned object, a reinforcing tape of the present invention is a

rei nforcing tape ki dhorfeld | QLR S MBS oy adbBERCLO g dhels-Torm

insulating tape so as e lamna ereon, reinforce t

Ul a0 {20 B RRNEAELAL) VO BRESS, g 1M, S RGN diEapred T

the . connected therewith are cut out as a semiconductor
device, a step of removing the reinforcing tape from each
semiconductor device is unnecessary. Therefore, the
process of fabrication can be simplified. Moreover,
separation of the reinforcing member from the insulating
tape is unnecessary in the process of fabrication,
resulting in that the process of fabrication is further
simplified.

Furthermore, by using as the reinforcing tape a tape
with a width equal to that of a standardized TCP-use
tape, the conventional facilities used for fabrication of
the conventional TCPs can be used for fabrication of the
semiconductor apparatuses of the present invention.

To achieve the aforementioned object, a reinforcing
tape of the present invention is a reinforcing tape in a
belt form, which is made to adhere to a belt-form
insulating tape so as to be laminated thereon, to
reinforce the insulating tape in a manufacturing process,

and has second holes used for removing a part of the

reinforcing tape from the insulating tape after the



- 14 - adhesion. Wth the foregoing configuration wherein the
reinforcing tape has the second holes for separation use, it is possible
to renove the reinforcing tape fromthe insulating tape along the lines of
t he separation-use second holes, after installation of the sem conductor
el ements on the insulating tape in the process of fabrication (or before
such step). Therefore, after each sem conductor elenent and each wre
pattern connected therewith are cut.-oys as a sem conductor device, a step
of renoving the reinforcing tape fromeach sem conductor device 1is
unnecessary gdhethenefore, the process of fabrication can be sinplified.
For a fuller understanding of the nature and advantages of the invention,

reference shoul dyeymaded 0 £bPEgETRY NGoRelidhulrad 198S Criid+ih L akRR N
conjunction wth the acconpanyi hg dfaw ngs. BRI EF

DESCR'PT'ONfQiﬁ@ﬂ%%%%gmkgggthas the R HiM¥s fot s@gg%%gﬁonyhgg

illustrating a C I gu Ion of a tape carrier in a ance wth an
Crbo ot ol L FaRRte  YSDLkghy 9 UMM | Spog shRYG i 00
HTustrating &0 ' 04581 L0 ¢ 190890110 {BPCERLLLES pndd Tl gures
second holes, after installation of the semiconductor
elements on the insulating tape in the process of
fabrication (or before such step). Therefore, after each
semiconductor element and each wire pattern connected
therewith are cut out as a semiconductor device, a step
of removing the reinforcing tape from each semiconductor
device is vunnecessary. Therefore, the process of
fabrication can be simplified.
For a fuller understanding of the nature and
advantages of the invention, reference should be made to
the ensuing detailed description taken in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1{(a) is a plan view illustrating a
configuration of a tape carrier in accordance with an
embodiment of the present invention, and Figure 1(b) is
shows a cross section along a D-D line.
.Figure 2(a) is a plan view illustrating a

configuration of the foregoing tape carrier, and Figures



- 15 - 2(b) through 2(d) show respective cross sections taken along an

E-11line, an F-1 line, and a G1 |ine. Figures 3(a) t hr ough 3(f)
are plan views illustrating a process of fabrication of the foregoing
tape carrier. Figures 4(a) through 4(f) are cross-sectional views
illustrating the foregoing process of fabrication of the tape carrier.
Figure 5 is a cross-sectional viewillustrating a configuration of a
liquid crystal display device in which5 a senm conduct or device of the
foregoing tape carrier is provided therein in a bent state. Fi gure

6(a) is a2(planhroug 2i(d)usihrat i ngspect tonf cgosat sectdabng ttagkercarri er
in accordance with another enbodi nent of the present invention, and

Figures 6(&)lohdrangb-6(linshoanrespetinge &ndss Settlbms. t aken along an
E-2 line, an F-2 line, and a G2 |ine. Figures 7(a) t hr ough

7(f) are planriguirews 3(d) ustdraiduih a pr@sessaeté f apragatiwiewa the
tape carrier shown in Figure 6(a). Figures 8(a) through 8(f) are

cross-secti gnalis¥k8¥Weng il |§i%de33sl @fthsbi?i(é&%énofaff Hnd cadidbaigt he tape
carrier shown in Figurée 6(a) Figure 9(a) is a plan view

illTustratingapg cagg@gkguratlon of a tape carrier in accordance with stil

Figures 4 (a) through 4 (f) are cross-sectional views
illustrating the foregoing process of fabrication of the
tape carrier.

Figure 5 1is a cross-sectional view illustrating a
configuration of a liquid crystal display device in which
a semiconductor device of the foregoing tape carrier is
provided therein in a bent state.

Figure 6f(a) 1is a plan view illustrating a
configuration of a tape carrier in accordance with
another embodiment of the present invention, and Figures
6 (b) through 6(d) show respective cross sections taken
along an E-2 line, an F-2 line, and a G-2 line.

Figures 7(a) through  7(f) are plan views
illustrating a process of fabrication of the tape carrier
shown in Figure 6(a).

Figures 8(a) through 8(f) are cross-sectional views
illustrating the process of fabrication of the tape
carrier shown in Figure 6(a).

Figure 9(a) 1is a plan view illustrating a

configuration of a tape carrier in accordance with still



- 16 - another enbodi nent of the present invention. Figures 9(b)
t hrough 9(d) show respective cross sections taken along an E-3 line, an

F-3 line and a G 3 line. Figures 10(a) through 10(f) are plan
views illustrating a process of fabrication of the tape carrier shown in
Figure 9(a). Figure 11(a) is a plan view illustrating anot her

configuration of the tape carrier shown in Figure 9(a), and Figures 11(b)
t hrough 11(d) show respective cross - sigt+ons taken along an E-4 |line, an
F-4 line, and a G4 |ine. Figure 12(a) is a plan view

i Il ustrati ngnoghegorinbgdiaktnen of BhéapereeRy einvenwalon! darkiguddd stil |

anot her enbodi-nent of the present invention, and Figures 12(b) through

12(d) show peppeehirsghl OSR)Saidwnsespkenival erssan secd ildme, cafed- 5 |ine,

and a G5 line. Figures 13(a) through 13(e) are plan views
illustrating;gngraaegs3olihabriafakion ohet BRQt aPE-8aLEHET shown in Figure
12(a). Frgures 14(a) through 14(e) are cross-sectional Vi ews
illustrating theppLaeess ofy fAPri ealbagnof &)t ap caier § in
Figure 12(a). 5 F?gure %@(a) ?% anIan V|gm1i?f%st af#%g anot her

ig?‘;') 9?[}?&3&1@%{%&%&&%&2 réﬂééé%& c?é‘%xfsﬂ:ﬂi%ﬁ Se12hd) tape 208 FL QYT €S

Speciive cros
shown in Figure 9(a).

Figure 11{(a) is a plan view illustrating another
configuration of the tape carrier shown in Figure 9(a),
and Figures 11(b) through 11(d) show respective cross
sections taken along an E-4 line, an F-4 line, and a G-4
line.

Figure 12{(a) 1is a plan view illustrating a
configuration of a tape carrier in accordance with still
another embodiment of the present invention, and Figures
12 (b) through 12(d) show respective cross sections taken

.along an E-5 line, an F-5 line, and a G-5 line.

Figures 13(a) through 13(e) are plan views
illustrating a process of fabrication of the tape carrier
shown in Figure 12(a).

Figures 14(a) through 14(e) are cross-sectional
views illustrating the process of fabrication of the tape
carrier shown in Figure 12(a).

Figﬁre 15(a) is a plan view illustrating another
configuration of the tape carrier shown in Figure 12(a),

and Figures 15(b) through 15(d) show respective cross



- 17 - sections taken along an E-6 line, an F-6 line, and a G6 |ine.

Figure 16(a) is a plan view illustrating a configuration of a tape
carrier in accordance with still another enbodi ment of the present
invention, and Figures 16(b) through 16(d) shown respective cross sections
taken along an E-7 line, an F-7 line, and a G 7 line. Figures 17(a)
through 17(d) are plan view illustrating a process of fabrication of
the tape carrier shown in Figure 16-(a)y. - Figure 18(a) is a plan
view illustrating a configuration of a conventional TCP-use tape
carrier, andsedt e ddi{dn S ah FT-GSIiFRC ian H-akainal orgdaaleles |ine.
Figure 19(a) is a plan view illustrating a configuration of a
conventi onal 1 {¢&-use tape carrier, and Figure 19(b) shows a cross section
taken along an HH |Iine. DESCRI PTI ON OF THE PREFERRED

EMBCDI MENTS [ Fipsbulgbodiment] is a Jhenfoliew ngideserhptihgn Wl
expl ai n an enbodi nent of the present invention while referringd to Figures
1(a)  throughyB;igurationof AW LH 'dSfrfeASi R SEB LU LA RRRAMAT US N
another embodiment of the present invention, and Figures
16 (b) through 16 (d) shown respective cross sections taken
along an E-7 line, an F-7 line, and a G-7 line.
Figures 17(a) through 17(d) are plan view
illustrating a process of fabrication of the tape carrier
shown in Figure 16(a).
Figure 18(a) is a plan view 1illustrating a
configuration of a conventional TCP-use tape carrier, and
Figure 18(b) shows a cross section taken along a J-J
line.
Figure 19(a) is a plan view illustrating a
configuration of a conventional COF-use tape carrier, and

Figure 19(b) shows a cross section taken along an H-H

line.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[First Embodiment]
The following description will explain an embodiment
of the present invention while referring to Figures 1(a)

through 5.

A tape carrier 1 as a semiconductor apparatus in



accordance with the present invention is conposed of a thin film

insul ating tape 2, and reinforcing tapes (reinforcing nenbers) 3 which are
relatively thick filns provided on both side portions of the insulating
tape 2, as shown in Figures 1(a) and 1(b). The insulating tape 2 is
formed wwth a thin film with a thickness of 10[err]mto 25[err]mso as to
have flexibility. The insulating tape 2 can be forned with, for exanple,
pol yi m de-based resin. The insdl aBi rRg tape 2 has a region
(hereinafter referred to as "device region”) 11 which is cut out along a

cutout |ine ddr@iascd ovirh usiesl psesant ndependddh isemanrslked os6f davi ce.
Moreover, the insulating tape 2 is forned in a belt shape as shown in

Figure 2(a),cHih Wridk desutaciagi ongpdl 2 e HDVirdae falrcimigf OEapepaces in
a lengthw se direction. I'n each device region 11, an IC chip

(sem conduct pfei ni @l RmAY Indhe- NSt alliath 220 2 IRadeler Rines Wingepat tern

5 made of a netal filmis provided. Wres of the wire pattern 5 are

el ectrical | Yo cOpNRGd &sh Wdih GAILIRAMING o8 8 HedR1ERIMN@lHeb 0f the IC

chip 4, respectively, as shown in Figure 1(b). Connections of wres of

the wire PRt t & D2 ﬂtﬁ%&ﬁé(‘l@i Rk & )s_eal ed with resin 12. Exposed

parts of the wire pattern except connect or sections at ends which are,
upon use, to be CANNEGLEd1ating tape 2 is formed with a thin film

with a thickness of 10um to 25um so as to have
flexibility. The insulating tape 2 can be formed with,
for example, polyimide-based resin.

The insulating tape 2 has a region (hereinafter
referred to as "device region") 11 which is cut out along
a cutout line 10 so as to be used as an independent
semiconductor device. Moreover, the insulating tape 2 is
formed in a belt shape as shown in Figure 2(a), in which
device regions 11 are provided at uniform spaces in a
lengthwise direction.

In each device region 11, an IC chip (semiconductor
element) 4 is installed, and a predetermined wire pattern
5 made of a metal film is provided. Wires of the wire
pattern 5 are electrically connected with corresponding
electrode terminals 6 of the IC chip 4, respectively, as
shown in Figure 1(b). Connections of wires of the wire
pattern 5 with the IC chip 4 are sealed with resin 12.
Exposed parts of the wire pattern 5, except connector

sections at ends which are, upon use, to be connected



- 19- with another substrate or the like, are coated with solder resist

13 so that a state of insulation is secured. Incidentally, the resin 12
and the solder resist 13 are omtted in sone draw ngs including Figures
1(a) and 2(a). In Figure 2(a) and other drawings, a part of the wire
pattern 5 is omtted. The IC chip 4 is installed on a surface 2a of

the insulating tape 2, and the tape 2 has no opening for IC chip
installation use (usually called "ded ce hole") which is provided for
installation of the ICchip 4. In other words, under an entirety of the

| C chip 4, ¥xkBt anatey nsubatraget ape 2heFukiker, aae eappkedy witheach wire
of the wire pattern 5 is nade to adhere to the surface 2a of the

i nsul ati ng sapde? sresisst o Ule Boxethaherxet stage oehatinselavhorections
thereof with the IC chip 4 are also fixed on the surface 2a of the

i nsul ati ng saperéd. Incibieatd@ital | yhe exelsisni de2 parid obhef s$dibdemsul ating

tape 2 has perforations (third holes) 14 so as to nake a line, which wll
be descri bedekaker 13 are omibeedeinf evhée n@rivpess 3intbuplinyi Hegutes a bel t
form each on both side portions of the insulating tape 2, bei ng nmade to

adhere to theagtBgd syafacerrlrigfuddi@ (a)i Asdl atheg BepRidgw,th garedhesive.
The reinforcing tape 3 has holes 7 called "sprocket holes"” at uniform
spaces whb@ht@éewﬁgebgaggg§nig ikapmRekkq. These sprocket hol es
The IC chip 4 is installed on a surface 2a of the
insulating tape 2, and the tape 2 has no opening for IC
chip installation use (usually called "device hole")
which is provided for installation of the IC chip 4. In
other words, under an entirety of the iC chip 4, exists
the insulating tape 2. Further, an entirety of each wire
of the wire pattern 5 is made to adhere to the surface 2a
of the insulating tape 2 so as to be fixed thereto, so
that the connections thereof with the IC chip 4 are also
fixed on the surface 2a of the insulating tape 2.
Incidentally, each side portion of the insulating
tape 2 has perforations (third holes) 14 so as to make a
line, which will be described later.
The reinforcing tapes 3 are provided in a belt form
each on both side portions of the insulating tape 2,
being made to adhere to the other surface 2b of the
insulating tape 2 with an adhesive. The reinforcing tape
3 has holes 7 called "sprocket holes" at uniform spaces

which are to be used in transport. These sprocket holes



- 20 - 7 help accurate and secure transport of the insulating

tape 2,

fabrication of the tape carrier 1. The reinforcing tape 3 is forned\M
arelatively thick film wth a thickness of 50[errJmto 75[err]mso that
t he sprocket holes 7 may not be broken while being transported, which
filmis nmade of polyimde-based resin. As descri bed above, the tape
carrier 1 has the device regions 11 at uniform spaces in the |engthw se

the cutout |ine

direction. Each device region 11 is to2®e-cut out al ong

so that each is used as an independent sem conductor device applicable to

in
th

10

various devilcéelpFaccupatpland ascushowmansporEi @i eheé, inswmlat h@pendent
liquid crystal
di spl ay (LCBrpeevtce i2b fahpbsadiofi &f | thai dage/stakrpamel 121, Bherint ed
circuit substrate 22, a backlight 23, and a bezel 24, so as to be disposed
and used bekiegEdrddifid tgped3iciystatmehnelciPh aadatieeiy nhedk €ilauit
substrate 22 in a bent state. More specifically, the tape carrier

is formed widilth @ thiskhé&s Wit Bounrd hieknegs eb M=t rimet sp26fReE] m so
as to be flexible at any part. Therefore, as shown in Figure 5, an

i ndependent 1REMLONHSE Hor2Bel BESKEH! wBYh of BRR AL eFunspaRthE, PhAYLded and
used in a bent state. Further, since the tape carrier 1

sem conduct or device 20 thus cut out can be applied to a

has t he

sprocket  hol s i ifhdd'&f QYRR HARRS Reid. | S POSSible to

As described above, the tape carrier 1 has the
device regions 11 at uniform spaces in the lengthwise

direction. Each device region 11 is to be cut out along

" the cutout line 10 so that each is used as an independent

semiconductor device applicable to various devices. For
example, as shown 1in Figure 5, an independent
semiconductor device 20 thus cut out can be applied to a
liquid crystal display (LCD) device 25 composed of a
liquid crystal panel 21, a printed circuit substrate 22,
a backlight 23, and a bezel 24, so as to be disposed and
uséd between the liquid crystal panel 21 and the printed
circuit substrate 22 in a bent state.

More specifically, the tape carrier 1 is formed with
a thin film with a thickness of 10um to 25um, so as to be
flexible at any part. Therefore, as shown in Figure 5,

an independent semiconductor 20 thus cut out therefrom

can be provided and used in a bent state.

Further, since the tape carrier 1 has the sprocket

holes 7 in the reinforcing tapes 3, it is possible to

1



- 21 - accurately transport the insulating tape 2, when the wire patterns
5 are fornmed on the insulating tape 2, as well as when the I1C chips 4 are
installed on the insulating tape 2. Since the reinforcing tape 3 is forned
with a thick filmwth a thickness of 50[err]mto 75[err]m the sprocket
holes 7 are hardly broken while transported. Furthernore, in the tape
carrier 1, atape with a wdth equal to that of a TCP-use carrier tape of.
the current standard is used to formlthe reinforcing tape 3. Mire
specifically, the reinforcing tape 3 is forned with any one of 35mmw de,
48mMm wi de, aaee FOehy Wik spes theThoseflaténg thpei i twken thsedre for
fabrication of conventional TPCs can be used for fabrication of the tape
carriers lpatternsTheatel Eownad dascheptinsalatlihgexplog 12,a awetdedd of
fabrication of the tape carrier 1, while referring to Figures 3(a) through

4(f). as Waeat ahk WA kthigss shoswve i inktgliled3 opa)ches pimekdt indiol es
(first holes) 7 are fornmed on both side portions of a 50[errlmto

75[err] mthkgk polyigide fiddn wbigforsid® Pgpeisedis Erinerl reidH aicing tape
3. Further, on an inner side to the sprocket holes 7, separation-use

perforati OEﬁléﬁeEQDﬂ w1t|£19|£5t)h1c3<3né5§ off godto 7‘5Qmad@|hél SProckdy or der
t hat separation is surely perforned in a separation step which w il be

described gbhgewardse RQLA3y(BREREAIZhiZE BkSnsported.

Furthermore, in the tape carrier 1, a tape with a
width equal to that of a TCP-use carrier tape of the
current standard is used to form the reinforcing tape 3.
More specifically, Ehe reinforcing tape 3 is formed with
any one of 35mm-wide, 48mm-wide, and 70mm-wide tapes.
Therefore, facilities used for fabrication of
conventional TPCs can be used for fabrication of the tape
carriers 1.

The following description will explain a method of
-fabrication of the tape carrier 1, while referring to
Figures 3(a) through 4(f).

To start with, as shown in Figure 3(a), sprocket
holes (first holes) 7 are formed on both side portions of
a 50um to 75um-thick polyimide film which is to be used
as the reinforcing tape 3. Further, on an inner side to
the sprocket holes 7, separation-use perforations (second
holes) 31 are formed. In addition, in order that
separation is surely performed in a separation step which

will be described afterwards, bores (openings) 32 are



- 22 - formed, each to a size substantially equal to the size of the IC
chip 4, at a position corresponding to a position at which the ICchip 4

is to be installed later. The reason why the bores 32 are fornmed in the
polyimde film 30 is that the polyimde film30 and a copper foil-

|l am nated film33 tend to firmy adhere to each other in the vicinity of

| CG-chip-installed areas due to heat generated therearound in the process

of installing the IC chip 4, thereby I3%ely causing separation to becone

difficult without the bores 22. On the other hand, a copper
foi |l -1 am nat Bdrhed m &8ch tow ke siized sabsthetindliyaegnyglt apetRe i sipr epfar ed.
The copper foil-lamnated film33 is a filmobtained by |amnating a

copper foil 8B8bhewiChchiphd ckaess pbsabioot c@fmesggdondBiertd m roiiteieantire
surface of an insulating film34 wth a thickness of 10[err]m25[err]m

The copper fatl whaehnaited 1ditRig34hds advsk hiPsvhitldi Saseml.l erTHdan a
distance Q fromthe sprocket holes 7 on one side to those on the other

si de, and iSrgégéhefvhﬁfh@ﬁeabékééaﬁ'ﬁeaPeff@ﬁ&\écﬁ'einStgﬂééﬁéi@fh\i@@ film
perforations 31 on one side to those on the other side. Figure 4(a)

shows respeckipve; £Te58LSadld 0pS1¢hANGeaFiln- 34 lande, a 2Rk | £8E1-and an
a-13 line of Figure 3 (a). Subsequently, as shown in Figure 3 (b),
the copper 1hakhakad #3h&dshl LELASchS e MBHEy! QqRIPET €0t 8aBnPOENEM £F
the vicinity of IC-chip-installed areas due to heat
generated therearound in the process of installing the IC
chip 4, thereby likely causing separation to become
difficult without the bores 22.

On the other hand, a copper foil-laminated film 33
to be used as the insulating tape 2 is prepared. The
copper foil-laminated film 33 is a film obtained by
laminating a copper foil 35 with a thickness of about
8um-18um on one entire surface of an insulating film 34
with a thicknes; of 10um-25um. The copper foil-laminated
film 33 has a width P which is smaller than a distance Q
from the sprocket holes 7 on one side to those on the
other side, and 1is greater than a distance R from the
separation-use perforations 31 on one side to those on
the other side.

Figure 4 (a) shows respective cross sections along an
a-11 line, an a-12 line, and an a-13 line of Figure 3(a).

Subsequently, as shown in Figure 3(b), the copper

foil-laminated film 33 is made to adhere to a polyimide



- 23 - film30 with an adhesive, so that the copper foil- Ilamnated film
33 is lamnated on a surface of the polyimde film30, in a manner such

that: a surface of the copper foil-lamnated film 33 on the insulating
film 34 side is in contact with the polyimde film30; the separation-use
perforations 31 are covered with the copper foil-lamnated film 33; and
the sprocket holes 7 on both the side portions of the polyimde film 30
are not covered with the copper foil~I|28mnated film 33. For adhesi on
bet ween the polyimde film30 and the copper foil-lamnated film33, a

heat - har deni figlmdB&si wethorara Bdhksaideni ngo adihedi vehes qopper alfloilused.
Use of such an adhesive for adjusting adhesion conditions including
adhesi on t enpanihated arfd lJadhasi ais t ilemienakldesonf reesadifasenenf afhean
adhesive force to a level allowing separation between the filns 30 and 33

in a good stpbdbyimidéh€ismbsequdmt Heapaimdt osuShephat: a shrfdce Hh) shows
respective cross sections along a b-11 line and a b-12 line of Figure

3(b). rubsegpent Fyil abaiRabed NEFL AW R &h (e ﬂ{sﬁﬂpé@mg'rrﬁilm wire

patterns 5 are forned on the copper foil-Ilam nated film33. The wire

patterns 5 apg QuEEd by; £t 6BhRAECENGitHCURE pb PirimBRe OR R JoNSUAL i ng
film34 to a predeterm ned pattern. In formation of the wire patterns

5, the tape L8pLraRsBALLEE VHLPrYSL: Phnkne SPLOEKELDAEE with the

copper foil-laminated f£ilm 33; and the sprocket holes 7
on both the side portions of the polyimide film 30 are
not covered with the copper foil-laminated film 33.

For adhesion between the polyimide film 30 and the
copper foil-laminated f£ilm 33, a heat-hardening adhesive
or a UV-hardening adhesive is preferably used. Use of
such an adhesive for adjusting adhesion conditions
including adhesion temperature and adhesion time enables
free adjustment of an adhesive force to a level allowing
separation between the films 30 and 33 in a good state in
the subsequent separation step.

Figure 4 (b) shows respéctive cross sections along a
b-11 line and a b-12 line of Figure 3(b).

Subsequently, as shown in Figure 3 (c), predetermined
wire patterns 5 are formed on the copper foil-laminated
film 33. The wire patterns 5 are formed by etching the
copper foil 35 on the insulating film 34 to a
predetermined pattern. In formation of the wire patterns

5, the tape is transported with use of the sprocket holes



- 24 - 7, sothat a plurality of wire patterns 5 are sequentially fornmed
in a lengthwi se direction of the tape. After the formation of the
wire pattern 5, the perforations (third holes) 14 are formed by boring
both the polyimde film30 and the insulating film34. Each perforation
14 is fornmed at a position between neighboring separation-use
perforations 31, to bridge both the neighboring separation-use
perforations 31. This results in that24ald the separations-use perforations
31 are continued with each other on either side, thereby causing the edge
parts havi gy, t heosptbaket aholpdsiralang arof | neixke paatt8bnshi 6h widd be
described later, of the polyimde film30 to becone in a separated state.
Fi gure 4(c)ssdqoywst i€Shbecitorted 055 2ecCléndshwl ©ng ddreetlibd i 68 aid a c-12
line of Figure 3(c). Subsequently, as shown in Figure 3(d), a
plurality ©ipéC chips 4 are installed on the copper foil-lamnated film
33 at uniform spaces in the lengthwi se direction, so as to be respectively

el ectrically congeesed oM heoeREE BSRONSE NGheWidfre PRLlRIISH 5, cfpdl | owing
to the installation of the IC chips 4, connections of the T€C chips 4

with the “‘%@r?@%&@i@ﬁs5(@ﬁ§r§eﬁ5§gsV‘E@ L8 Forbed A ALY ghsist 13 is

applied to the wire patterns 5 at areas requiring appllcatlon of the

sol der resisheldolyimide film 30 and the insulating film 34. Each
perforation 14 is formed at a position between
neighboring separation-use perforations 31, to bridge
both the neighboring separation-use perforations 31.
This results in that all the separations-use perforations
31 are continued with each other on either side, thereby
causing the edge parts having the sprocket holes 7 and an
inside part 36 which will be described later, of the
polyimide film 30 to become in a separated state.

Figure 4(c) shows respective cross sections along a
c-11 line and a c¢-12 “line of Figure 3(c).

Subsequently, as shown in Figure 3(d), a plurality
of IC chips 4 are installed on the copper foil-laminated
film 33 at uniform spaces in the lengthwise direction, so
as to be respectively electrically connected with
corresponding wire patterns 5. Following to the
installation of the IC chips 4, connections of the IC
chips 4 with the wire patterns 5 are sealed with resin
12, and solder resist 13 is applied to the wire patterns

5 at areas requiring application of the solder resist 13.



- 25 - Figure 4(d) shows cross sections along a d-11 line and a d-12
line in Figure 3(d). Thereafter, as shown in Figure 3 (e), the inside
part 36 of the polyimde film30, which is the part between the
separation-use perforations 31 on the side portions, is wound and taken
out, thereby separating fromthe copper foil-lamnated film 33.
Consequently, the tape <carrier 1 conposed of the insulating tape 2 and the
reinforcing tapes 3 is conpl et ed. +ixfure 4(e) shows respective cross
sections along an e-11 line, an e-12 Iline, and an e-13 |line of Figure
3(e). A plEicghrée y4 Od) sshovesnduocssr sdevions 20Dohgr aed-ad ltime t ape
carrier 1 are cut out fromthe tape carrier 1 one by one as shown in
Figure 3 (fandaaddenmzhlise indepgagent(q) used as a sem conductor device,
being applied to a liquid crystal display device or the like, as

descri bed above. Thiguaetétf)ashawsa gspestuve 81655 thecindONge g an f-11

line and an f-12 |ine of Flgure 3(f). According to the foregoing
met hod, the3pobyi Hde poily i) HaMh "o ! hghsER0EKet nROkRS-+7 Kitdyddie copper
foil- lam nated film33 are lamnated with each other and the sprocket

hol es 7 aretﬂéeQeFQrEEQBﬁDQEEh§§9f89§tibQQ 31 a0 Ush B de YPord fins SAME,

thereby facilitating 1 ng Further, since the |nS|de part 36
of the is wound and taken out, thereby separating from the

copper foil-laminated f£ilm 33. Consequently, the tape
carrier 1 composed of the insulating tape 2 and the
reinforcing tapes 3 1is completed. Figure 4 (e) shows
respective cross sections along an e-11 line, an e-12
line, and an e-13 line of Figure 3(e).

A plurality of semiconductor devices 20 formed on
the tape carrier 1 are cut out from the tape carrier 1
one by one as shown in Figure 3(f), and each is
independently used as a semiconductor device, being
applied to a liquid crystal display device or the like,
as described above. Figure 4(f) shows respective cross
sections along an f£-11 line and an £f-12 line of Figure
3(£).

According to the foregoing method, the polyimide
film 30 having the sprocket holes 7 and the copper foil-
laminated film 33 are laminated with each other and the
sprocket holes 7 are 'used in transport and position
adjustment of the same, thereby facilitating the

handling. Further, since the inside part 36 of the



——————

- 26 - polyimde film30 is separated before the sem conductor devices 20
are cut out fromthe tape carrier 1, a step of renoving the reinforcing
tapes from each sem conductor device 20 thus cut out is unnecessary.

Incidentally, in t he f or egoi ng met hod of fabrication, the
perforations 14 are forned after the formation of the wire pattern 5, but
the present invention is not specifically limted to this. The

perforations 14 nay be formed before Riée fornmation of the wre pattern 5,
or the perforations 14 nay be formed after the installation of the IC chip
4. Fudheimiptee, film t3he {or egpangtad@t befopé thabr seaticonducthe bores 32
are formed in the step shown in Figure 3 (a), but the step of formng the
bores 32 nedebicedriid ede AMBreusp€eomi ehkl yape ncdheiense, wherted bE
separations can be executed in a good state without the bores 32 by

setting | owesmdend eBREr 2kihEovRang NEpdd atief ehchheeh@conlduptdror
changi ng the adhesi ve and adhesi on conditions in adhesion of the polyimde

film30 to a@ﬁ@@p@@rtﬁ@élcutl&mnﬁ%ﬁééé@% the step of forming the
bores 32 can be omtted. This further S|npll¥|es t he process of

fabrication. [Segonge ,ment } the ThefR g %@%HH&“"BE‘M||

expl ai n anot her enbodi nent " of tﬁe pr esent invgIo le referring to

fabrication, the perforations 14 are formed after the
formation of the wire pattern 5, but the present
invention is not specifically 1limited to this. The
perforations 14 may be formed before the formation of the
wire pattern 5, or the perforations 14 may be formed
after the installation of the IC chip 4.

Furthermore, in the foregoing method of fabrication,
the bores 32 are formed in the step shown in Figure 3(a),
but the step of forming the bores 32 may be omitted.
More specifically, in the case where the separations can
be executed in a good state without the bores 32 by
setting lower the temperature upon installation of the IC
chip 4 or changing the adhesive and adhesion conditions
in adhesion of the polyimide film 30 to the copper foil-
laminated f£ilm 33, the step of forming the bores 32 can

be omitted. This further simplifies the process of

fabrication.
[Second Embodiment]

The following description will explain another

embodiment of the present invention while referring to



- 27 - Figures 6(a) through 8(f). Incidentally, the menbers having the
sane structure (function) as those in the above-nentioned enbodi nent wl |
be designated by the same reference nunerals and their description will be
omtted. As shown in Figures 6(a) through 6(d), a tape carrier
40 of the present enbodinment differs fromthe tape carrier 1 of the first
enbodi nent in that an insulating tape 41 is fornmed w der and the sprocket
holes 7 are fornmed in the insulating2%pe 41 as well. Except this, the
tape carrier 40 of the present enbodinent is identical to the tape carrier
1 of the fiFsgueedodiledntthrough A$EW | | becidbsrrabad ather wandsrst he
sprocket holes 7 of the insulating tape 41 are fornmed by sinmultaneously
bori ng a pohyvimge thiel nsaie t etlractsed abfure: tainf ascitipsd ape Thend a
copper foil-lamnated film43 to be used as the insulating tape 41 which

are | am nat edoos-eantiiohsérembddiimegh wild dendestgpatbdobghcidiscime he
sprocket holes 7 of the reinforcing tape 3 are forned. Therefore, the

sprocket hokegefentet eméfsld HidEHeARe dbbcaiprevackiyl Sepsiitmased on the
sprocket holes 7 of the reinforcing tapes 3. The tape carrier 40 is

designed so thatag | S irfl @dgt@sbesysed didowrghesian beswaespd he
rei nforcing tapes 3 and the insulating tape 41, thereby resulting in

that the adbgsr9erbafesy the 'dldbent a8kbddi ket PBiffers from the

tape carrier 1 of the first embodiment in that an
insulating tape 41 is formed wider and the sprocket holes
7 are formed in the insulating tape 41 as well. Except
this, the tape carrier 40 of the present embodiment is
identical to the tape carrier 1 of the first embodiment.

As will be described afterwards, the sprocket holes
7 of the insulating tape 41 are formed by simultaneously
boring a polyimide film 42 to be used as the reinforcing
tape 3 and a copper foil-laminated film 43 to be used as
the insulating tape 41 which are laminated on each other,
through the same step through which the sprocket holes 7
of the reinforcing tape 3 are formed. Therefore, the
sp;ocket holes 7 of the insulating tape 41 are exactly
superimposed on the sprocket holes 7 of the reinforcing
tapes 3.

The tape carrier 40 is designed so that a larger
area can be used for adhesion between the reinforcing
tapes 3 and the insulating tape 41, thereby resulting in

that the adhesion between the films 3 and 41 can be



- 28 - maintained in good conditions. Since the sprocket holes 7 are
provided not only in the reinforcing tapes 3 but also in the insulating
tape 41, transport in the process of fabrication can be executed in a good
state, while danmage to the sprocket holes 7 which tends to occur during

transport can be surely prevented. The foll ow ng description wll
explain a nethod of fabrication of the tape carrier 40, while referring to
Figures 7(a) through 8(f). To stast -with, as shown in Figure 7(a),

separation- use perforations 31 are formed on both side portions of a
50[ err] m t o m&Snerarined Hinckopdl yondde ibnksm 48 inbechhesspoobketusellegs t he

reinforcing tape 3. The separation-use perforations 31 are forned on an
inner side to dhe pEPFDE&EndOl 8681Y, inhittle afs dfphea dprimseaftepwards. In
addition, like in the first enbodi nent, bores 32 are forned, each to a

size substanfligy lin etealinlsR 1R ng _zaaﬁ@f a1t herhespbh® 4n @hedpp@skkkon
corresponding to a position at which the ICchip 4 is to beinstalled

later. = of TheBri datoBRCEabOe |AAM &S Th! B 4340 Q_@at‘;'é,edwﬁﬁlle the
insulating tape 41 is prepared. The copper foil- lamnated f1lm43 is a

i1 m obtal neghdied AgbNalidgeBrockBRPalof Al | 738 HH 4l 8chkckness Al about

8[err]m18[err]| m.on one entire surface of an 1 nsulating Wth a

t hi ckness dﬁrﬂﬁ&f¥f4ﬁ25§¥é”éédnbe'QH}é¥§N§¥eJéﬂééA?“1“ated filma43 has a

The following description will explain a method of
fabrication of the tape carrier 40, while refegring to
Figures 7(a) through 8(f).

To start with, as shown in Figure 7(a), separation-
use perforations 31 are formed on both side portions of
a 50um to 75um-thick polyimide film 42 which is to be
used as the reinforcing tape 3. The separation-use
perforations 31 are formed on an inner side to the
sprocket holes 7, which are to be formed afterwards. 1In
addition, like in the first embodiment, bores 32 are
formed, each to a size substantially equal to the size of
the IC chip 4, at a position corresponding to a position
at which the IC chip 4 is to be installed later.

Then, a copper foil-laminated f£ilm 43 to be used as
the insulating tape 41 is prepared. The copper foil-
laminated film 43 is a film obtained by laminating a
copper foil 35 with a thickness of about 8um-18um on one
entire surface of an insulating f£ilm 34 with a thickness

of 10um-25um. The copper foil-laminated film 43 has a



- 29 - wdth S which is substantially equal to a wwdth T of the polyimde

film42. Figure 8(a) shows respective cross sections along an a-21
line, an a-22 line, and an a-23 line of Figure 7(a). Subsequently, as
shown in Figure 7 (b), the copper foil-lamnated film43 is nmade to adhere

to the polyimde film42 wth an adhesive, so that the copper foil-

| am nated film43 is |lamnated on a surface of the polyimde film42, in a
manner such that a surface of the copd2r-foil-lamnated film43 on the
insulating film34 side is in contact with the polyimde film 42. For
adhesi on betdeh Shehpohyisi siebétant 421 andedel copperwidon | Tlafitat ed film
43, a heat-hardeni ng adhesive or a UV-hardening adhesive is preferably
used, as inpblgifitet £idmbadinent. Figure 8(b) shows respective
cross sections along a b-21 line and a b-22 line of Figure 7(b).

Subsequent |y, asribowe BNafi hibws MESpeditive Yrdes spettiongsadbnghgn

polyimde film42 and the copper foil- | am nated film 43 thus | am nated
on each ot hgr2arqinesi BHl fapgoushy, @ Gn Q23hatinkherspigakat 7@l es 7 are
formed in the polyimde film42 and the copper foil- | am nated film 43

First embod: ment S area R e P R e SPPRb A terns

5, the foil-laminated film 43 is made to adhere to the polyimide
film 42 with an adhesive, so that the copper foil-
laminated film 43 is laminated on a surface of the
polyimide f£ilm 42, in a manner such that a surface of the
copper foil-laminated film 43 on the insulating f£ilm 34
side is in contact with the polyimide £ilm 42. For
adhesion between the polyimide film 42 and the copper
foil-laminated film 43, a heat-hardening adhesive or a
UV-hardening adhesive is preferably used, as in the first
embodiment.

Figure 8 (b) shows respective cross sections along a
b-21 line and a b-22 line of Figure 7(b).

Subsequently, as shown in Figure 7(c), both side
portions of the polyimide film 42 and the copper foil-
laminated film 43 thus laminated on each other are
simultaneously bored, so that the sprocket holes 7 are
formed in the polyimide film 42 and the copper foil-
laminated film 43 simultaneously through £he one and same
step. Subsequently, as in the first embodiment, after

the formation of the predetermined wire patterns 5, the



- 30 - perforations 14 are fornmed, in a manner such that each perforation
14 is formed at a position between neighboring separation-use
perforations 31, to bridge the neighboring separation-use perforations 31.
This results in that all the separations-use perforations 31 are

continued with each other on either side, thereby causing edge parts
havi ng the sprocket holes 7 and an inside part 36 which will be described
| ater, of the polyimde film 42 to-bé&fome in a separated state.

Figure 8(c) shows respective cross sections along a c¢-21 line and a c-22
line of Figueefdfajions 14 Subséguewrtl,y ims shammer nsErthulkcdalZ( dachas in the
first enbodinent, a plurality of 1C chips 4 are installed on the copper
foil -l am napedfdritidd atLauniiornfspasds at tde besdgtlhwonse biitwesn on.
Figure 8(d) shows respective cross sections along a d-21 line and a d-22
line of FigeighBéing separativi asdd QJarRraddioms Bn, Frguseidgé ehe t he

I nsi de part 36 of the polyimde film42, which is the part between t he

separ at i on- HeyRBbE PGl s PEradli -t 48 ORI IdNS1.  ThiyossLidgl taken

out, thereby separating fromthe copper foil-lamnated film 43.
Consequent|yn tfigsd @RA1  ERET | SEpHh CIMOSESk Ol dd RS | By tape 41 and
t he reinforcing tapes 3 is conpl eted. Figure 8(e) shows respective

cross sectigpg2haRg @0ch-2dch idthePdfed%her side, thereby causing

edge parts having the sprocket holes 7 and an inside part
36 which will be described later, of the polyimide film
42 to become in a separated state.

Figure 8(c) shows respective cross sections along a
c-21 line and a c¢-22 line of Figure 7(c).

Subsequently, as shown in Figure 7(d), as in the
first embodiment, a plurality of IC chips'4 are installed
on the copper foil-laminated f£ilm 43 at uniform spaces in
the lengthwise direction. Figure 8(d) shows respective
cross sections along a d-21 line and a d-22 line of
Figure 7(d).

Thereafﬁer, as shown in Figure 7(e), the inside part
36 of the polyimide film 42, which is the part between
the separation-use perforations 31 on the side portions,
is wound and taken out, thereby separating from the
copper foil-laminated film 43. Consequently, the tape
carrier 40 composed of the insulating tape 41 and the
reinforcing tapes 3 is completed. Figure 8{(e) shows

respective cross sections along an e-21 line, an e-22



- 31 - 1line, and an e-23 line of Figure 7(e). A plurality of

sem conduct or devices 20 fornmed on the tape carrier 40 are cut out from
the tape carrier 40 one by one as showmm in Figure 7(f), and each
is independently used as a sem conductor device, being applied to a

liquid crystal display device or the Iike, as described above. Figure 8(f)
shows respective cross sections along an f-21 line and an f-22 |line of
Figure 7(f). According to the fidregoing nmethod, like in the first
enbodi ment, the sprocket holes 7 are used in transport and position

adj ust nent , Lihderahy afiast2d thinagf thigubantdleng. Further, since the
inside part 36 of the polyimde film42 is separated before the

sem conductor devptegal2@tgr efcentidoridumdmedéapeecaroi €ord@d amstep of
removing the reinforcing tapes fromeach sem conductor device 20 thus cut

out is unnegrgs@spe carrier!aCigentaht Yout i firom tilee tdpd egoifiger 4vet hod
of fabrication, the perforations 14 are forned after the formation of

the wire pabher ngy5, okt dd1e dHREeNtin  iFAYERE On (E$, Nohngpesadh cald y _
limted to this. The perforations 14 may be formed before the formation

of the w &ﬁdgﬁﬁehﬁéﬂﬁlg, QledNesane GRYiPEenHOLEBY 28EGLcENe peing
installation of "'the I C Chips 4. Furthermore, in the foregoing nethod
of fabricatgggiied to a liquid crystal display device or the like,

as described above. Figure 8(f) shows respective cross

sections along an £-21 line and an £-22 line of Figure

7(£).

According to the foregoing method, like in the first
embodiment, the sprocket holes 7 are used in transport
and position adjustment, thereby facilitating the
handling. Further, since the inside part 36 of the
polyimide film 42 is separated before the semiconductor
devices 20 are cut out from the tape carrier 40, a step
of removing the reinforcing tapes from each semiconductor
device 20 thus cut out is unnecessary.

Incidentally, in the foregoing method of
fabrication, the perforations 14 are formed after the
formation of the wire patterns 5, but the present
invention 1is not specifically limited to this. The
perforations 14 may be formed before the formation of the
wire patterns 5, or the same may be formed after the

installation of the IC chips 4.

Furthermore, in the foregoing method of fabrication,



- 32 - the bores 32 are forned in the step shown in Figure 7 (a), but the
step of formng the bores 32 nay be omtted, as in the first enbodi nent.

[ Third Enmbodi nent] The foll owi ng description will explain stil

anot her enbodi nent of the present invention, while referring to Figures
9(a) through 11(d). Incidentally, the nmenbers having the sanme structure
(function) as those in the above-nentioned enbodi nents will be designated
by the same reference nunerals and thepr -description will be omtted.

A tape carrier 50 in accordance with the present enbodinment differs from

the tape carleebof@sOhat ABe SESARS BIMAM MR ishdiatint Pegtienf essi ng tapes

3 and the insulating tape 41 are nade to adhere to each other on a side

on which | Gughiie &deidenilRl (D%l £2 REQVDIGn:Lped, MBONer Such

that a copper Ttoli 5 Decones annterface between the reinforcing tapes 3

and the in%HlQhLPQH%%R§§$§Pq£§e%QQWM in Figures 9(a) through 9(d). Except

this, the tape carri e present enbodinent is identical to the

tape carrier.40 e ..secqond enbodi nent . As will be described
| ater, in th%ﬁEﬂg%Ii é¥§j5uﬁﬂcopper foil-lamnated fil m53 over whose one

entire surface g cQPAqL N0 a3Bc3pMeds 01 Rdngre s 4589 Rckhe,
embodiment of the present invention, while referring to
Figures 9(a) through 11(d). Incidentally, the members
having the same structure (function) as those in the
above-mentioned embodiments will be designated by the
same reference numerals and their description will be
omitted.

A tape carrier 50 in accordance with the present
embodiment differs from the tape carrier 40 of the second
embodiment in that the reinforcing tapes 3 and the
insulating tape 41 are made to adhere to each other on a
side on which IC .chips 4 and wire patterns 5 are
provided, in a manner such that a copper foil 35 becomes
an interface between the reinforcing tapes 3 and the
insulating tape 41, as shown in Figures 9(a) through
9(d). Except this, the tape carrier 50 of the present .
embodiment is identical to the tape carrier 40 of the
second embodiment.

As will be described later, in the case where a
copper foil-laminated film 53 over whose one entire

surface a copper foil 35 is made to adhere is used as the



- 33 - insulating tape 41, it is sonetinmes preferable in fabrication,
fromthe viewoint of adhesiveness such as strength of adhesion, to make

the copper foil 35 side surface of the copper foil-lamnated film53
adhere to the polyimde filmb52 as the reinforcing tape 3, rather than to
make the insulating film 34 side surface of the copper foil-lamnated film

53 adhere to the polyimde filmb52. Fromthis viewpoint, the tape carrier
50 is designed so that the reinforcing t-ape 3 and the insulating tape 41
are made to adhere to each other with the copper foil 35 as an interface

t her ebet weeinsulatindhecdgd | omi ng idesGld plsioniz tiinlds eXpRledicradleet had of
fabrication of the tape carrier 50, while referring to Figure 10. To

start with, £a5r sMon N FH8H €hd Ov{@dpoSLPaLAL bER=siYeReBEl EQkAt hgns 31 are
formed on both side portions of a 50[err]mto 75[err]mthick polyimde

FilmsS2 whighréggtr Be autedidn,!he rrﬁél@éoEﬁanzéﬁE‘r 3051 THE side

separation-use perforations 31 are fornmed on an’inner side to the

e S S R b firs

I nents are orned In the resent enbodi nent .

Cntne o e gt Sesdanel ol La\am sy FHPTR Spdn g e
flln]Obta'nEHagyto make the insulating fllm 34 side surface of the
copper foil-laminated film 53 adhere to the polyimide
£ilm 52. From this viewpoint, the tape carrier 50 is
designed so that the reinforcing tape 3 and the
insulating tape 41 are made to adhere to each other with
the copper foil 35 as an interface therebetween.
- The following description will explain a method of
fabrication of the tape carrier 50, while referring to
Figure 10.
To start with, as shown in Figure 10 (a), separation-
use perforations 31 are formed on both side portions of
a 50um to 7S5um~-thick polyimide film 52 which is to be
used as the reinforcing tape 3. The separation-use
perforations 31 are formed on an inner side to the
sprocket holes 7 which are to be formed afterwards.
Unlike in the first and second embodiments, bores 32 are
not formed in the present embodiment.
On the other hand, a copper foil-laminated f£ilm 53
to be used as the insulating tape 41 is prepared. The

copper foil-laminated film 53 is a £film obtained by



- 34 - Jlamnating a copper foil 35 with a thickness of about
8lerr]m18[err]mon one entire surface of an insulating film34 wth a

t hi ckness of 10[err]m 25[err]m The copper foil-lamnated film53 has a
width S which is substantially equal to a width T of the polyimde film
52. Subsequently, as shown in Figure 10(b), the polyimde film
52 is made to adhere to the copper foil- Jlamnated film53 with an
adhesive, so that the polyimde filmB32 i-s |am nated on a surface of the
copper foil- lamnated film53, in a manner such that the polyimde film

52 is in corfacinadidy aasueppee Eoitlheszoppeh foidhickmaBsabed afddum 53 on
the copper foil 35 side. In other words, the polyimde filmb52 is

| am nat ed orggmeL AP ondi éndbrof stiheagopser ahokhshagthaged ifi me53.
For adhesi on between the polyimde filmb52 and the copper foil-Iam nated

films3, a h&ﬁﬂlQﬁ&%ﬁ@ﬁ%&s@dBﬁshﬁﬁmoésgm.LN?HE”égﬂﬂéﬁlﬁaﬁrﬂﬂdﬂiﬂé%ed

preferably used, as in the first enbodi nent. Subsequent |y, as shown

in Figure 1 f ke dnat sec di tv h 7 are
formed i n 1rorim 3 (fas et PEacno8CoRe ol ae B A1 R B 03

sinultaneoua&%%%%t@rgy?@?%;§§£¥%gf§ g and 521sane st ep. Subsequently, in

the present e I ment . orafions A.aye formed in a manner such
that each perforabign.ddentig, OLLEd Alowdh POSL T PRgRELVESR @S IhRYLd N

separati on-

polyimide £ilm 52 is made to adhere to the copper foil-
laminated film 53 with an adhesive, so that the polyimide
film 52 is laminated on a surface of the copper foil-
laminated f£ilm 53, in a manner such that the polyimide
film 52 is in contact with a surface of the copper foil-
laminated film 53 on the copper foil 35 side. 1In other
words, the polyimide £ilm 52 is laminated on the copper
foil 35 of the copper foil-laminated £film 53. For
adhesion between the polyimide £ilm 52 and the copper
foil-laminated film 53, a heat-hardening adhesive or a
UV-hardening adhesive is preferably used, as in the first
embodiment .

Subsequently, as shown in Figure 10(c), like in the
second embodiment, the sprocket holes 7 are formed in the
polyimide film 52 and the copper foil-laminated film 53
simultaneously through the one and same step.
Subsequently, in the present embodiment, the perforations
14 are formed in a manner such that each perforation 14

is formed at a position between neighboring separation-



35 - use perforations 31 so as to bridge the neighboring separation-use
perforations 31. This results in that all the separations-use perforations
31 are continued with each other on either side, thereby causing edge
parts having the sprocket holes 7 and an inside part 36 which wll be
described later, of the polyimde film52 to becone in a separated state.
Thereafter, as shown in Figure 10(d), the inside part 36 of the polyimde
filmb52, which is the part between-tB3& separation-use perforations 31 on
the side portions, is wund and taken out, thereby separating from the
copper foilusanpeaifedatiiloms5331 so aFhereabtreédgeastizhoweiighblirgmge 10(e),
after the predetermned wire patterns 5 are fornmed on the copper

foil -1 am nasephfat ohdusa gEnffatdtiom 31C cithps deswetsiistdldecdldn t he
copper foil-lamnated film53 at uniform spaces in the | engthw se

direction. dhe tepamhtabnefukbe petificaafdicner Bl Saaadcbhe innstaldiath on of
the 1C chips 4 are perforned in the same manner as that in the first

enbodi ment . cfERSeGUER! I0h éhEnéApeiaal T ittlerabic 0EROSEy eligehedmsl ating
tape 41 and the reinforcing tapes 3 is conpleted. A plurality of

TR CopaCLpRv SR GRR SocbERnonay W ckan ey g Nl (Lo
i's will be described later, of the polyimide film 52 to
become in a separated state.

Thereafter, as shown in Figure 10(d), the inside
part 36 of the polyimide £ilm 52, which is the part
between the separation-use perforations 31 on the side
portions, is wound and taken out, thereby separating from
the copper foil-laminated film 53.

Thereafter, as shown in Figure 10(e), after cthe
predetermined wire patterns 5 are formed on the copper
foil-laminated film 53, a plurality of IC chips 4 are
installed on the copper foil-laminated film 53 at uniform
spaces in the lengthwise direction. The formation of the
wire patterns 5 and the installation of the IC chips 4
are performed in the same manner as that in the first
embodiment. Consequently, the tape carrier 50 composed
of the insulating tape 41 and the reinforcing tapes 3 is
completed.

A plurality of semiconductor devices 20'formed'on-
the tape carrier 50 are cut out from the tape carrier 50

one by one as shown in Figure 10(f), apd each is



- 36 - independently used as a sem conductor device, being applied to a
liquid crystal display device or the like, as described above.

According to the foregoing nmethod, like in the first and second

enbodi nents, the sprocket holes 7 are used in transport and position
adjustnent, thereby facilitating the handling. Further, since the inside
part 36 of the polyimde filmb52 is separated before the sem conductor
devices 20 are cut out fromthe tape-ca@éri-er 50, a step of renoving the
reinforcing tapes fromeach sem conductor device 20 thus cut out is
unnecessar y.independemtildentsleldy, ashis esdmidiorehicty kiewiodi fi bdiag that,
as showmn in Figures 11(a) through 11(d), the reinforcing tapes 3 and

the insul at iappispe tb ad €l ivpaid t erysigher @i spleacleoiber owi thet hékeqpper
foil 35 as an interface therebetween, on a side on which the I1C chips 4

and the w r eapaldefiodd sy Ovi ded, and that the insulating tape 2 is
formed narrower and does not have sprocket holes. [Fourth Enbodi nent]

The fol | owi ng desgdddtd iy Wd It}@ﬁb%le?oih'?l heBRBENEL i ke Tt r-gbhi | €
referring to Figures 12(a) through 5(d). Incidentally, the nenbers

having the 558MEe corid MM fnd Nl ) s A% LS rd Tk d Ne AROVEsEE Y oned
enbodi nents will be designated by the sane reference
transport and position adjustment, thereby facilitating
the handling. Further, since the inside part 36 of the
polyimide film 52 is separated before the semiconductor
devices 20 are cut out from the tape carrier 50, a step
of removing the reinforcing tapes from each semiconductor
device 20 thus cut out is unnecessary.

Incidentally, this embodiment may be modified so
that, as shown in Figures 11(a) through 11(d), the
reinforcing tapes 3 and the insulating tape 2 are made to
adhere to each other with the copper foil 35 as an
interface therebetween, on a side on which the IC chips
4 and the wire patterns 5 are provided, and that the

insulating tape 2 is formed narrower and does not have

sprocket holes.
[Fourth Embodiment]

The following description will explain still another
embodiment while referring to Figures 12(a) through
15(d) . Incidentally, the members having the same
structure (function) as those iﬁ the above—mentionea

embodiments will be designated by the same reference



- 37 - nunerals and their description will be omtted. A tape carrier
60 in accordance with the present enbodinent differs fromthe tape carrier
40 of the second enbodinment in that the tape carrier 60 is, as shown in
Figures 12(a) through 12(d), designed so that provision of reinforcing
tapes 61 is not limted to the side portions on the both sides, but the
reinforcing tapes 61 are extended to areas between the device regions 11
to surround each of the device regions714, in a manner such that each
surrounded area beconmes in a rectangul ar shape. Besides, in the tape
carrier 60, npeetailst andsthdiar denotrippioni detlli betbeitnsdl ating tape 41.
Except these, the tape carrier 60 of the present enbodinent is identical

to the tape carni efapgt) €drtier segorith exdbosidmide with the theesase of the
tape carrier 60, since the reinforcing tapes 61 are not |limted to the

side portioRmboditentl 818XEL80LH-h O RAU LY RARalMean Bei ghhosébgndevi ce

regions 11, the effect of reinforcenent i's augnented. Besi des, as will be
descri bed afd@@idae W I ¢Me caSteRaplibemyi NG t hes rehdior ¢hng tape
61 fromthe insulating tape 41, the process of fabrication is

PP LT1 o0 eirvs HRDOUBNDY So8Gh PUBIALLY siPisie sotmibool

through 14(%%? reinforcing tapes 61 is not limited to the side
portions on the both sides, but the reinforcing tapes 61
are extended to areas between the device regions 11 to
surround each of the device regions 11, in a manner such
that each surrounded area becomes in a rectangular shape.
Besides, in the tape carrier 60, perforations 14 are not
provided in the insulating tape 41. Except these, the
tape carrier 60 of the present embodiment is identical to
the tape carrier 40 of the second embodiment.

In the case of the tape carrier 60, since the_
reinforcing tapes 61 are not limited to the side portions
but are extended to each area between neighboring device
regions 11, the effect of reinforcement is augmented.
Besides, as will be described afterwards, without the
step of removing the reinforcing taée 61 from the
insulating tape 41, the process of fabrication is
simplified.

The following description will explain a method of
fabrication of the tape carrier 60, while referring to

Figures 13{a) through 14 (e).



- 38 - To start with, as shown in Figure 13 (a), device-
correspondi ng holes (fourth holes) 64 are fornmed in a center portion of a
polyimde film62 with a thickness of 50[err]mto 75[err]m to be used as
the reinforcing tape 61, in a |lengthw se direction at uniform spaces.

In other words, the device-correspondi ng holes 64 correspond to regions
where the sem conductor devices 20 are to be fornmed. Unlike in the
foregoing first through third enbodi 3nt-s, separation-use perforations 31

are not forned. On the other hand, a copper foil-lamnated film 63
to be used as tli® | ssatrat wight apes 4dhown pippdtigiire Théa) codpeice-
foil-lamnated film63 is a filmobtained by |amnating a copper foil 35

with a thi cdknessmindidroyt hoBger r(ffaut8herirdlason &aeaept iffermad f ameaof an
insulating film34 wth a thickness of 10[err]m 25 err]m The copper

foil -1 am natettesf idopthibhag a poldiyAnbSdwh cimi 2 suhsi antdhaldknesgualf to a
wdth T of the polyimde film 62. Figure 14(a) shows respective cross

sections alongm téN78zdl tbNBe 8Bed- 83 khBere3RdozBidg33abene10f ik gure
13(a). Next, as shown in Figure 13(b), the copper foil- | am nat ed

film63 is gader %;Qlﬁﬁi@%r edi?e&'ﬂfoﬂma%:' ”hH?fEHnms KedM th ah ahesi ve, so
that the copper il-1amnated Im63 is anlnated on a surface of the
polyi mde filpis, the dev1ce—correspond1ng holes 64 correspond to
regions where the semiconductor devices 20 are to be
formed. Unlike in the foregoing first through third
embodiments, separation-use perforations 31 are not
formed.
On the other hand, a copper foil-laminated film 63
to be used as the insulating tape 41 is prepared. The
copper foil-laminated film 63 is a film obtained by
laminating a copper foil 35 with a thickness of about
8um-18um on one entire surface of an insulating film 34
with a thickness of 10um-25um. The copper foil-laminated
film 63 has a width S which is substantially equal to a
width T of the polyimide film 62.
Figure 14(a) shows respective cross sections along
an a-31 line, an a-32 line, and an é—33-1ine_of Fiéure
13(a).
Next, as shown in Figure 13(b), the copper féil—
laminated film 63 is made to adhere to the polylmlde £ilm - |

62 with an adhesive, so that the copper foxl lamlnated ’

film 63 is laminated on a surface of the polylmlde fllm.u




- 39 - 62, in a manner such that a surface of the copper foil- |am nated
filme63 on the insulating film34 side is in contact with the polyimde
film62. For adhesion between the polyimde film®62 and the copper
foil-lamnated film 63, a heat-hardening adhesi ve or a UV-hardening
adhesive is preferably used, as in the first enbodi nent. Fi gure
14(b) shows respective cross sections along a b-31 line and a b-32 |line of
Figure 13(hb). Subsequently, as3$hown in Figure 13(c), both side
portions of the polyimde film®62 and the copper foil- lamnated film 63

t hus | am réd edimna enghnet hseuclr ehasi aubtafzoasbf bbeedppgert lfaiilt-he
sprocket holes 7 are fornmed in the polyimde film®62 and the copper foil-
| am nat ed ¥athin®3=di fiilhacszovsal ¥ hehrimegil dthimgon®l Jand3 saskedestiep.inThen
predetermned wire patterns 5 are formed at regions corresponding to the
devi ce- core@stpadidiwichalles pol4riafideh€itapper ot -daEgiarebdule®nt3. The
formation of the wire patterns 5 is perfornmed in the sane nanner as that
in the firshe epbDeimedé . film 62 RirfUrthe Hopper s II-aseGid e @igss sections

along a c-31 line and a c-32 line of Figure 13(c). Subsequently, as
shown in Fégurg He4d€)haddehing BdhedivSloL A RMderfi i WBlddikdf 1C
chips 4 are installed on the copper foil-lamnated fil'm63 at uniform

spaces in jstPeeEepgbiV §8edi r 261 QN nLOpSPOUEthbYaihdgct ape carrier
Figure 14 (b) shows respective cross sections along
a b-31 line and a b-32 line of Figure 13(b).
Subsequently, as shown in Figure 13(c), both side
portions of the polyimide film 62 and the copper foil-
laminated film 63 thus laminated on each other are
simultaneously bored, so that the sprocket holes 7 are
formed in the polyimide £ilm 62 and the copper foil-
laminated film 63 simultaneously through the one and same
step. Then, predetermined wire patterns 5 are formed at
regions corresponding to the device-corresponding holes
64 of the copper foil-laminated film 63. The formation
of the wire patterns 5 is performed in the same manner as
that in the first embodiment.
Figure 14 (c) shows respective cross sections along
a c-31 line and a c-32 line of Figure 13 (c).
Subsequently, as shown in Figure 13(d), as in the
first embodiment, a plurality of IC chips 4 are installed
on the copper foil-laminated film 63 at uniform spaces in

the lengthwise direction. Consequently, the tape carrier



- 40 - 60 conposed of the insulating tape 41 and the reinforcing tapes 62
is conpl eted. A plurality of sem conductor devices 20 forned on the tape
carrier 60 are cut out from the tape carrier 60 one by one as shown in
Figure 13(e), and each is independently used as a sem conductor device,
being applied to a liquid crystal display device or the |I|ike, as described
above. Incidental ly, Figure 14(d) shows respective cross sections
along a d-31 line and a d-32 |ine of'F#&uFe 13(d), and Figure 14(e) shows
respective cross sections along an e-31 line and an e-32 line of Figure
13(e) . 6ONCORPARRG P& ERE FOFRbRFHEY iRl ARke tihg ERéNEPESENTand
second enbodi nents, the sprocket holes 7 are used in_transport and
position adjqfRefent? tiferePYPiakedit athn§lurpeifind ¥ ngemirendnetorsi nce

t he device-corresponding holes 64 are forned in the polyimde film®62, a
step of reRNiREY RO deoirmesr enngheapase f ¢arr kee Hf & e shiueudr £rg@avi ce 20
thus cut out is unnecessary, which neans that a step of renoving the

pol yi m de fithe 62pes aawwices & yond byt teeprsc sdownf ifnaliiiovatel d3.(eTher ef or e,
the process of fabrication is sinplified. Incidentally, this

enbodi mnent rmyd Eatodisf Ledependenhat, uasdshoven semilbaphes ok dav itder,ough
15(d), the reinforcing tapes 61 nay be provided as if formng borders,
not to surrdveitheaappbied heodavicquiégeenpstal diisplay device or the

like, as described above.

Incidentally, Figure 14(d) shows respective cross
sections along a d-31 line and a d-32 line of Figure
13(d), and Figure 14 (e) shows respective cross sections
along an e-31 line and an e-32 line of Figure 13(e).

According to the foregoing method, like in the first
and second embodiments, the sprocket holes 7 are used in
transport and position adjustment, thereby facilitating
the handling. Further, since the device-corresponding
holes 64 are formed in the polyimide film 62, a step of
removing the reinforcing tapes from each semiconductor
device 20 thus cut out is unnecessary, which means that
a step of removing the polyimide film 62 is unnecessary
in the process of fabrication. Therefore, the process of
fabrication is simplified.

Incidentally, this embodiment may be modified so
that, as shown in Figures 15(a) through 15(d), the
reinforcing tapes 61 may be provided as 1if <forming

borders, not to surround each of the device regions 11 in



- 41 - a manner such that each surrounded area becones in a rectangular
shape, but to be further extended to an outline of each device region 11.
[ Fifth Enmbodi nent] The followi ng description will explain stil

anot her enbodi nent of the present invention, while referring to Figures
16(a) through 17(d). Incidentally, the nenbers having the same structure
(function) as those in the above-nentioned enbodi nents will be designated
by the sanme reference nunerals and théir-description will be onmtted.

A tape carrier 70 in accordance with the present enbodinment is designed so
t hat rei nf oecimrpneppesuZh arteit peavhdedrroundeldy aresi becpoesi ans an both
sides thereof, but also island-like reinforcing tapes 71 are provided in

areas bet weeratergfiary nghdpgi céoutegbonsd 1 furkletrhesxtehfedr aianf anci ng
tapes 71 are formed with nmetal filnms. Except these, the tape carrier 70 of

the present ow/iied WMledch idéanidecdediort he tape carrier 60 of the fourth
enbodi nment . In the case of the tape carrier 70, since the

rei nforcing trEmEs EFhbdEneic)limted to the side portions but are al so
provi ded in areas between the device regions 11 like islands, the effect

of reinforcenment 1 fAUERIELHescBEPLIBR, wiB1l Wit 1 Pt dasiar hedcakker war ds,
embodiment of the present invention, while referring to
Figures 16(a) through 17(d). Incidentally, the members
having the same structure (function) as those in the
above-mentioned embodiments will be designated by the
same reference numerals and their description will be
omitted.

A tape carrier 70 in accordance with the present
embodiment is designed so that reinforcing tapes 71 are
provided not only in side portions on both sides thereof,
but also island-like reinforcing tapes 71 are provided in
areas between neighboring device regions 11. Further,
the reinforcing tapes 71 are formed with metal films.
Except these, the tape carrier 70 of the present
embodiment is identical to the tape carrier 60 of the
fourth embodiment.

In the case of the tape carrier 70, since the
reinforcing tapes 71 are not limited to the side portions
but are also provided in areas between the device regions
11 like islands, the effect of reinforcement is

augmented. Besides, as will bé described afterwards,



- 42 - wthout the step of renoving the reinforcing tape 71 from the
i nsul ating tape 41, the process of fabrication is sinplified. Furthernore,
since the step of making the polyimde filmadhere to-the copper

foil-lamnated film can be omtted, the process of fabrication is further
simplified. The follow ng description will explain a nmethod of
fabrication of the tape carrier 70, while referring to Figures 17(a)

t hrough 17(d). To start with,-a%2shown in Figure 17(a), a doubl e-

si ded copper foil-lamnated film73 as a material of the tape carrier 70

i s preparewitholthetbeubtep s tetbmeoppyy thieorkihdpiroangdtépenV¥3Erema film
obtained by lamnating a copper foil 35 with a thickness of about

8[ err] m 18kaer |imsarlaaringentapet ¥ 10f tdachpobcsss f afefapfiriamatdirgul s$ing film
34 with a thickness of 10[err]m25[err]m Note that the thickness of each

copper fil @igpligyiele tIhokeHerdnsie | heidbOVEhe OBtebh@ £ MiOkitepsthder eof on
one surface may be different fromthat on the other surface. On both side

portions ofpoltRaideuHiqws Lk rOnRert Ol dopseht ned £0- fahihdBed Spivgket
holes 7 are formed at uniform spaces in the | engthw se direction.

Next, as shQn hdl EngHEEALl7 R SRS tHe ERPRELaribel |Ss 3Byppnthe
surfaces of the doubl e-sided copper foil- | am nated film73 is subjected

to etching.gi$@ititaled.

The following description will explain a method of
fabrication of the tape carrier 70, while referring to
Figures 17(a) through 17(d).

To start with, as shown in Figure 17(a), a double-
sided copper foil-laminated film 73 as a material of the
tape carrier 70 1is prepared. The double-sided copper
foil-laminated film 73 is a f£ilm obtained by laminating
a copper foil 35 with a thickness of about 8um-18um on an

~entirety of each of surfaces of an insulating film 34
with a thickness of 10um-25um. Note that the thickness
of each copper film 35 may be thicker than the above, or
the thickness thereof on one surface may be different
from that on the other surface. On both side portions of
the double-sided copper foil-laminated f£ilm 73, sprocket
holes 7 are formed at uniform spaces in the lengthwise
direction.

Next, as shown in Figure 17(b), one of the copper
foils 35 on the surfaces of the double-sided copper foil-

laminated film 73 is subjected to etching, so that



-43 - reinforcing tapes 71 made of the copper foil 35 are forned on one

surface of the insulating film 34. Thereafter, as shown in Figure
17(c), predetermined wre patterns 5 are fornmed on the other surface of
the double-sided copper foil-lamnated film 73. The formation

of the wire patterns 5 may be perforned by etching the copper foil 35 on
the other surface of the insulating film34 to predeterm ned patterns,
like in the first enbodinent. Sulagequently, as in the first
enbodi ment, a plurality of 1C chips 4 are installed on the copper

foil -l am natethfotairkd atpesi f1r mmafdacest | Rhet heopmawgt wiide 25 r @gtel on.
Consequently, the tape carrier 70 conposed of the insulating tape 41 and

the reinforedfiged tapesnd Isusf &bt induiidd i£y1mwf34em conduct or
devices 20 forned on the tape carrier 70 are cut out from the tape carrier

70 one by one asrideadiftdr Fi guiréndwid dn Fidf-Lach(d)s, igrdepandantiay used as
a sem conductor devi ce, belng applied toa liquid crystal display device

or the |ikg;ir@Spdeserhbed abQveormed of'CORE dbpHetOshReatar @g0idg met hod,
like in the flrs? and second enbodi nents, the sprocket holes 7 are used

N Lranspashnp0dspeshtl ed QJrUStf@.rlt—’latn{l‘?{a% fagiihtayh
handl i ng. Furt her, Fg renovi ng Q%% reln?orC|ng tapes from
each sem goeegﬁgeioﬂe@fw&@ mg patfle Ul S dANOGESFAE o WAlaC L reans
etching the copper foil 35 on the -other surface of the
insulating f£ilm 34 to predetermined patterns, like in the
first embodiment. Subsequently, as in the first
embodiment, a plurality of IC chips 4 are installed on
the copper foil-laminated f£ilm 73 at uniform spaces in
the lengthwise direction. Consequently, the tape carrier
70 composed of the insulating tape 41 and the reinforcing
tapes 71 is completed. A plurality of semiconductor
devices 20 formed on the tapé carrier 70 are cut out from
the tape carrier 70 one by one as shown in Figure 17(d),
and each is independently used as a semiconductor device,
being applied to a liquid crystal display device or the
like, as described above.
According to the foregoing method, like in the first
and second embodiments, the sprocket holes 7 are used in
transport and position adjustment, thereby facilitating
the handling. Further, a step of removing the
reinforcing tapes from each semiconductor device 20 thus

cut out is unnecessary, which means that a step of



- 44 - renoving the polyimde filmand a step of making the polyimde

filmadhere to the copper foil-lamnated film can be omtted fromthe
process of fabrication. Therefore, the process of fabrication is further
sinplified. Incidentally, the shapes of the reinforcing tapes 71 are

not limted to the shapes shown in the figures. The reinforcing tapes 71
may be obtained by etching to shapes of the reinforcing tapes in
accordance with any one of the first 4#hr-ough fourth enbodi nents. The
i nvention being thus described, it will be obvious that the sane may be
varied i n mEmowiays. tBackpolydmidel onslmr endota t stép odganaletih@s thedepart ure
fromthe spirit and scope of the invention, and all such nodifications as
woul d be olpolguisnide ofielm kadherk i ot hke aopparefonlehdadntaeHe fiida uded

within the scope of the follow ng clains. As descri bed above, a
seni conducten appar abhs t@edt h&Eronpr esent pryeass onof whifebrikeltudes a thin
filmbelt-like insul ating tape having a plurality of predetermned wre

patterns thefieestoadd acReUr ghibkiksel S CPNEHLESDE ion €l eBENtFS AW ded on a
surface of the insulating tape at uni form spaces in a | engthw se

direction aggnsl eei&dqcally connected with the wire patterns, is designed
so as to

Incidentally, the shapes of the reinforcing tapes 71
are not limited to the shapes shown in the figures. The
reinforcing tapes 71 may be obtained by etching to shapes
of the reinforcing tapes in accordance with any one of
the first through fourth embodiments.

The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such
modifications as would be obvious to one skilled in the

art are intended to be included within the scope of the

following claims.

As described above, a semiconductor apparatus of the
present invention, which includes a thin film belt—liké
insulating tape having a plurality of predetermined wire
patterns thereon, and a plurality of semiconductor
elements provided on a surface of the insulating tape at
uniform spaces in a lengthwise direction and electrically

connected with the wire patterns, is designed so as to



- 45 - further include a thick filmreinforcing menber with holes for
transport use provided at uniform spaces, the reinforcing nenber being
provi ded on both side portions of the insulating tape, in the |engthw se
direction. In the sem conduct or apparatus of the present invention,
the foregoing reinforcing nmenber is preferably also provided in each area
that is between neighboring sem conductor elenents, outside sem conductor
el enent- installed regions, and outsithe wire pattern-forned regions.
Wth this, the reinforcing property of the reinforcing nepber inproves,

t hereby furfWEFheHciintadaga e dandiifg WiniRr Hidithr REfSegury Her
fabrication. On the other hand, since the reinforcing nenber is not

provi ded iRolhRe Eeni CHRNSOPTE SisendICVilesCaldte N IERThSRARES heth i r e
pattern-formed regions, a step of renoving the reinforcing tape from each
seni conduct seidéeircéngs membrec bedagy rafavddegacn surile oviletperelement and

each wre pattern connected therewith are cut out as a sem conductor
devi ce. Tlietbkoriasulbhéngprapess inothef Abngtawiisr dd rechplnf.i ed.
Further, in the sem conductor apparatus of the present invention, the
hol es of the reiahor theg senmtevnduacerpr abpaahtyuspostti bhed pneaanvut er
side to an edge of the insulating tape. This ensures that transport and
posi tion adjiwstettrilonGaghbefexegoing véidfarseinf ndidbdioliespreferably
also provided in each area that is between neighboring
semiconductor elements, outside semiconductor element-
installed regions, and outside wire pattern-formed
regions. With this, the reinforcing property of the
reinforcing member improves, thereby further facilitating
the handling of the apparatus during fabrication. On the
other hand, since the reinforcing member is not provided
in the semiconductor element-installed regions and the
wire pattern-formed regions, a step of removing the
reinforcing tape from each semiconductor device is
unnecessary after each semiconductor element and each
wire pattern connected therewith are cut out as a
semiconductor device. Therefore, the process of
fabrication is simplified.
Further, in the semiconductor apparatus of the
present invention, the holes of the reinforcing member
are preferably positioned on an outer side to an edge of

the insulating tape. This ensures that transport and

position adjustment can be executed with use of the holes



of the reinforcing nmenber positioned on an outer side to an edge of the

I nsul ating tape. Further, since the insulating tape can be forned
narrower than the reinforcing nenber, costs of materials can be reduced.
Further, in the sem conductor apparatus of the present invention, the

I nsul ating tape preferably has holes for transport use, which are provided
at uniform spaces in both side portions thereof -and correspond to the

hol es of the reinforcing nenber, and £Re-holes of the insulating tape are
superinposed on the holes of the reinforcing nenber. This enables areas
around t he Holtde reinfacingumemory Posdtinacsr easanr ouhert Rédrores of the
rei nforcing nenber to adhere to each other. As a result, large areas for
adhesi on bétweedgehefi nsheatinapkadpargantapehe r Euntbeti ngingterhar e
secured, whereby workability in the fabrication is further enhanced.

As descri bethsa@ateinga netped oénf abei cdtdmmedf marrowest condact okheappar at us
of the present I nvention conprises the steps of (1) formng first

hol es for rdirdirspontg usegbenn, boidtsiale mafern als nfaor dengrddapeed or med

with a thick film at uniformspaces in a lengthwise direction of the

rei nforcing tapeustitksf or imgthecosdmicbnliaacbor separatwodn dfseche as to
make lines in the | engt hwi se direction, on both sides of the reinforcing
tape and orprewit sideent@ohhe dhd SinBQh88in§2)cdpKi pefBrably has
holes for transport use, which are provided at uniform
spaces in both side portions thereof and correspond to
the holes of the reinforcing member, and the holes of the
insulating tape are superimposed on the holes of the
reinforcing member. This enables areas around the holes
of the insulating tape and areas around the holes of the
reinforcing member to adhere to each other. As a result,
large areas for adhesion between the insulating tape and
the reinforcing member are secured, whereby workability
in the fabrication is further enhanced.

As described above, a method of fabrication of a
semiconductor apparatus of the present invention
comprises the steps of (1) forming first holes for
transport use, on both sides of a reinforcing tape formed
with a thick film, at uniform spaces in a lengthwise
direction of the reinforcing tape, and forming second
holes for separation use so as to make lines in the
lengthwise direction, on both sides of the reinforcing

tape and on inner sides to the first holes, (2) making an



- 47 - insulating tape, formed with a thin filmnarrower than a distance
fromthe first holes on one side to those on the other side, adhere onto
an inside part of the reinforcing tape so as to cover the second hol es on
both the sides, (3) providing a plurality of predeterm ned wire patterns
on the insulating tape in a lengthw se direction of the sane, and (4)
installing a plurality of sem conductor elenents on a surface of the
insulating tape in the |engthw se direé@tion at uni form spaces, in a nanner
such that the sem conductor elenents are electrically connected

W th t he icmulesporditege, Horeed pathemnshinr €édpechavebyerantdahhe net hod
further includes the step of (a) formng third holes, each at a position
bet ween two dingisgideorirath sBeofdrbel BS1é8 &AChnd i divie itd ahomenen sheh that
each third hole bridges the two nei ghboring second holes so that the

second hol esdHereasiid,| R@nBee0BBLoCARt iMkiEde pdie YR Nea)kchairBgcRagf or ned
either before the step (3), between the steps (3) and (4), or after the

step (4). tape dhess fof egobds tndetbedna Rb1ebabhi 88EhORhe @fides?
sem conductor ~ apparatus of the present invention preferably further

i ncludes the(sf ep-Qfid g SERANAEAINGy of ABINL ANHEPWING AR B | NSi de

part of the relnforcing tape between the |1 nes of the second hol es

continued, alferndhensheRe{Ad Olpdoff D91LAGLhALLE RQE8tion of the

same, and (4) installing a plurality of semiconductor
elements on a surface of the insulating tape in the
iengthwise direction at uniform spaces, in a manner such
that the semiconductor elements are electrically
connected with the corresponding wire patterns,
respectively, and the method further includes the step of
(a) forming third holes, each at a position between two
neighboring second holes in each line, in a manner such
that each third hole bridges the two neighboring second
holes so that the second holes in each 1line become
continued, the step (a) being performed either before the
step (3), between the steps (3) and (4), or after the
step (4).

The foregoing method of fabrication of a
semiconductor apparatus of the present invention
preferably further includes the step of (b) separating,
from the insulating tape, an 1inside part of the
reinforcing tape between the lines of the second holes

continued, after the step (a) of forming the third holes.



- 48 - Wth this, a step of renoving the reinforcing tape from each

sem conduct or device is unnecessary after each sem conductor el enent and
each wire pattern connected therewith are cut out as a sem conductor
device. Therefore, the process of fabrication is sinplified. The
met hod of fabrication of a sem conductor apparatus of the present
invention preferably further includes the step of (c) sealing each

sem conductor elenment with resin, andt8 hereafter separating, fromthe
insulating tape, an inside part of the reinforcing tape between the |ines
of the secouilthotksscoat shapdof réfbiringhithe aesndprofingetrapend rdre
reinforcing tape fromeach sem conductor device 1is unnecessary after
each sem ceadhctessmbtemdnttend d=acican ie pahhecassanpecdBrkert leexadwi th are
cut out as a sem conductor device. Therefore, the process of fabrication

is sinplifiedmicBaaudesr Hieeritheandi Riaaciwgrd apatternermratkaiddr the
sem conductor elenents are sealed with resin, the sem conductor el enments

are surely kcpatabhed are culS dRSCridied AbAYEi dRIdH Cidgriape of the
present invention is designed in a belt form and nmade to adhere to a

bel t-f orm i neuhlebdd ! B8 BRoBIsEOcRe ank-aBhugbAdiLheLAgNi Fhear ei nforce the

insulating tape in a manuf acturing process, and the reinforcing tape has

second hol'es usednOr JRIRE NGA PRI Qfad N F&lif of i Bhniconductor

apparatus of the present invention preferably further
includes the step of (¢} sealing each semiconductor
element with resin, and thereafter separating, £rom the
insulating tape, an inside part of the reinforcing tape
between the lines of the second holes continued. With
this, a step of removing the reinforcing tape from each
semiconductor device is unnecessary after each
semiconductor element and each wire pattern connected
therewith are cut out as a semiconductor device.
Therefore,. the process of fabrication is simplified.
Besides, since the reinforcing tape is removed after the
semiconductor elements are sealed with resin, the
semiconductor elements are surely installed.

As described above, a reinforcing tape of the
present invention is designed in a belt form, and made to
adhere to a belt-form insulating tape so as to be
laminated thereon, to reinforce the insulating tape in a
manufacturing process, and the reinforcing tape has

second holes used for removing a part of the reinforcing



- 49 - tape fromthe insulating tape after the adhesion. The
reinforcing tape of the present invention preferably further includes

hol es for transport use, which are provided at uniform spaces on both
sides of the reinforcing tape. This ensures that transport and
-position adjustnment can be executed with use of the transport-use holes
provi ded at uniform spaces in the reinforcing tape. Therefore, in the case
where the thin filminsulating tape #® transported in fabrication of

sem conduct or devices that can be used in a bent state, the work of

transport itmpExdoaedha inmgdeatisiattape afterurheherdhasdieon ei nf orci ng tape
of the present invention preferably includes openings at positions

correspondi ng ThHe reisgiumandycttapeel efentthenstpaddsetht pdsivenaisnon t he
insulating tape. This ensures that an undesirable matter as follows can be
avoi ded: therdsatabbly durthervi thaltgesf Hdlesefoeonthwhosort use,
elenment-installed regions in the step of installation of sem conductor

el ements cawtsBsh tdhtprafieRidRtolini ierhespheesi 88 bape dded her iubgul ating

tape in the vicinity of the sem conductor elenent-installed regions,
thereby maki&onsepeing| Ahgd. thensapacatiipesst€Radli ffdfaddort and
position adjustment can be executed with use of the
transport-use holes provided at uniform spaces in the
reinforcing tape. Therefore, in.the case where the thin
film insulating tape is transported in fabrication of
semiconductor devices that can be used in a bent state,
the work of transport is executed in a good state.
Further, the reinforcing tape of the present
invention preferably includes openings at positions
corresponding to semiconductor-element-installed
positions on the insulating tape. This ensures that an
undesirable matter as follows can be avoided: the heating
of the vicinity of the semiconductor element-installed
regions in the step of installation of semiconductor
elements causes tight adhesion of the reinforcing tape to
the insulating tape in the vicinity of the semiconductor
element-installed regions, thereby making separation in

the separating step difficult:



- 50 - WHAT IS CLAIMED I S: 1. A sem conductor apparatus including a
thin film ‘belt-like insulating tape having a plurality of
predeterm ned wire patterns thereon, and a plurality of sem conductor

el enents provided on a surface of said insulating tape at uniform spaces
in a lengthwi se direction and electrically connected with said wire

patterns, said sem conductor apparatus conprising: a thick film
reinforcing nmenber with holes for tr¥hsport use provided at uniform
spaces, said reinforcing nenber being provided on both side portions of
sai d insulHEAﬁgIEaSéAIMﬁDtg§=lengthmﬁse di rection. 2. The

sem conduct or apparatus as set forth in claim 1, wherein: __ said

rei nforci ng nenber A SeafisenguetPedaprrarests ilnglegdingata ithisetidelen

nei ghbori ng sem conduct or el enents, out si de sem conduct or

el enent - i nbedkl-édkeegiiommylaicg ousgede haviimgpata er pligededyr egpns.
3. The sem conductor apparatus as set forth in claim 1, wherein said
hol es of t peedeitefroicedgwirrbeataeens pdsirccmnedmh arplutEkitsy defto an

edge of said insulating t ape.
semiconductor elements provided on a surface of said
insulating tape at uniform spaces in a lengthwise
direction and electrically connected with said wire
patterns, said semiconductor apparatus comprising:
a thick £film reinforcing member with holes for
transport use ©provided at uniform spaces, said

reinforcing member being provided on both side portions

of said insulating tape, in the lengthwise direction.

2. The semiconductor apparatus as set forth in claim
1, wherein:

said reinforcing member is also provided in each
area that is between neighboring semiconductor elements,
outside semiconductor element-installed regions, and

outside wire pattern-formed regions.

3. The semiconductor apparatus as set forth in claim
1, wherein said holes of the reinforcing member are

positioned on an outer side to an edge of said insulating

tape.

e



4. The sem conductor apparatus as set forth in claim 2, wherein said holes
of the reinforcing nenber are positioned on an outer side to an edge of
said insulating tape. 5. The sem conductor apparatus as set forth
in claim 1, wherein said insulating tape has holes for transport use,
whi ch are provided at uniform spaces in both side portions thereof and
correspond to said holes of said reinforcing nmenber, said holes of said
i nsul ating tape are superi nposed on 8&i d hol es of sai d rei nforcing
menber . . The sem conductor apparatus as set_forth in_claim 2,
wherei n said .nstlm dPen§enapenAYSt Al FWPABRLLF AZPRT TUES ighFéninre
provided at uniform spaces in both side portions thereof and correspond to
sai d hol es 2of whegeineisw#ist chademerder theni sehbfescongsaieissubgei ng t ape
are superinposed on said holes of ~said reinforcing nenber. 7. The
seni conductpsys idppareat o ag svtefositiei o cdmiedge K weerkiimsulating a copper
foil-lamnated filmis used for a materi al of said insulating tape; and
tape.

5. The semiconductor apparatus as set forth in claim
1, wherein said insulating tape has holes for transport
use, which are provided at uniform spaces in both side
portions thereof and correspond to said holes of said
reinforcing member, said holes of said insulating tape

are superimposed on said holes of said reinforcing

member.

6. The semiconductor apparatus as set forth in claim
2, wherein said insulating tape has holes for transport
use, which are provided at uniform spaces in both side
portions thereof and correspond to said holes of said
reinforcing member, said holes of said insulating tape

are superimposed on said holes of said reinforcing

member.

7. The semiconductor apparatus as set forth in claim

1, wherein:

a copper foil-laminated film is used for a material

of said insulating tape; and

* [ L M S *



- 52 - each of said wire patterns is fornmed by etching a copper foi

of said copper foil-lamnated filmto the predeterm ned pattern

8. The sem conductor apparatus as set forth in claim 1, wherein: a
doubl e- si ded copper foil-lamnated filmwth copper foils on both surfaces
Is used for a material of said insulating tape and said reinforcing

menber ; each of said wire patterns is fornmed by etching one copper
foil on one of the surfaces of said dd&dble-sided copper foil-Iamnated
film and said reinforcing menber is forned by etching the other
copper foil on t@acht aér seddf adaeofoatdiagrrdouls eforsedellyceppbing a
foil-lamnated film 9. The sem conductor apparatus as set forth in

claim -1, wheppen £oddt erff asad saepdereifitfidr-diawmimendskbrfikmatot e which is
selected fromanong a 35mMm+wi de tape, a 48mmw de tape, and a 70nm w de
t ape. predéfermheedepatvadnct or apparatus as set forth in claim1l,
wherein said reinforcing nmenber is formed with a polyimde filmwth a
t hi ckness of 50[err]mto 75[err]m ' - B3 -

8. The semiconductor apparatus as set forth in claim
1, wherein:

a double-sided copper foil-laminated film with
copper foils on both surfaces is used for a material of
said insulating tape and said reinforcing member;

each of said wire patterns is formed by etching one
copper foil on ohe of the surfaces of said double-sided
copper foil-laminated f£ilm; and

said reinforcing member is formed by etching the
other copper £foil on the other surface of said double-

sided copper foil-laminated f£ilm.

9. The semiconductor apparatus as set forth in claim
1, wherein a material of said reinforcing member is a
tape which is selected from among a 35mm-wide tape, a

48mm-wide tape, and a 70mm-wide tape.
10. The semiconductor apparatus as set forth in

claim 1, wherein said reinforcing member is formed with

a polyimide film with a thickness of SOum to 7Sum.

M



11. A method of fabrication of a sem conductor apparatus, conprising the
steps of: (1) formng first holes for transport use, on both sides
of areinforcing tape forned with a thick film at uniform spaces in a
| engt hwise direction of the reinforcing tape, and form ng second hol es
for separation use so as to nmake lines in the | engthw se direction, on
both sides of the reinforcing tape and on inner sides to the first holes;
(2) making an insulating tape, formed W3 h a thin filmnarrower than a

di stance fromthe first holes on one side to those on the other side,
adhere onto an inkldeA paethofl tdfe feinfimetilog t afe &0 semiceondwedont he

second holes on both sides; (3) providing a plurality of
pr edet er m nespparztupat ¢enmsi ssing hehe nsieps iofy: t ape in a | engt hwi se
direction of the sane; and (4) installing a plurality of

semi conduct or el efEnt Sorfing SUrEBCRoDESt Her RTuhabong RS idh Kh
lengt hwi se direction at uniformspaces, in a nanner such that the

sem conduct o5i@e€NBAtS YéEnBdbLeind Codpy FORMEE w4 hidie ©ord esondi ng

W re patterns, respectively, said nethod further conprising the step
of : (aniferdl ngphbktd hel esy e@éﬂgahw@sgosa&keet%hweeﬁ RSy

nei ghbori ng second holes in each |ine, a manner

- 54 -

reinforcing tape, and forming second holes for separation
use so as to make lines in the lengthwise direction, on
both sides of the reinforcing tape and on inner sides to
the first holes;

(2) making an insulating tape, formed with a thin
film narrower than a distance from the first holes on one
side to those on the other side, adhere onto an inside
part of the reinforcing tape so as to cover the second
holes on both sides;

(3) providing a plurality of predetermined wire
patterns on the insulating tape in a lengthwise direction
of the same; and

(4) installing a plurality of semiconductor elements

~on a surface of the insulating tape in the lengthwise
direction at uniform spaces, in a manner such that the
semiconductor elements are electrically connected with
the corresponding wire patterns, respectively,

said method further comprising the step of:

(a) forming third holes, each at a position between

two neighboring second holes in each line, in a manner

* c L M S *



such that each third hole bridges the two nei ghboring second holes so that

the second holes in each |ine becone continued, said step (a) being
performed either before said step (3), between said steps (3) and (4), or
after said step (4). 12. The method of. fabrication of a

sem conductor apparatus as set forth in claim1l, further conprising the
step of: (b) separating, fromthe insulating tape, an inside part of
the reinforcing tape between the |inre&40f- the second hol es continued,
after said step (a) of formng the third holes. 13. The met hod of
fabri cati orsuwrfh atsawmi eactiuctidrrd apphbe abudidgessethd otwvd neighkomihd, furt her
conprising the step of: (c) sealing each sem conductor elenent with

resin, argkddrei dafliler seepanat thg, sécondtinelesnsid atadly liare beadme | NSi de
part of the reinforcing tape between the |ines of t he second hol es
continued. continued14. The net hod of fabrication of a sem conductor
apparatus as set forth in claim1l1l, wherein:

- 55 - said step (a) being performed either before said.

step (3), between said steps (3) and (4), or after said

step (4).

12. The method of fabrication of a semiconductor
apparatus as set forth in claim 11, further comprising
the step of{

(b) separating, from the insulating tape, an inside
part of the reinforcing tape between the lines of the

second holes continued, after said step (a) of forming

the third holes.

13. The method of fabrication of a semiconductor
apparatus as set forth in claim 11, further comprising
the step of: |

(c) sealing each semiconductor element with resin,
and thereafter separating, from the insulating tape, an
inside part of the reinforcing tape between the lines of

the second holes continued.

14. The method of fabrication of a semiconductor

apparatus as set forth in claim 11, wherein:

L



in said step (2), the insulating tape is nmade to adhere to the reinforcing
tape with a heat-hardeni ng adhesive or an ul traviol et-hardeni ng adhesi ve.
15. A method of fabrication of a sem conductor apparatus, conprising the
steps of: (1) form ng second holes for separation use on both sides
of a reinforcing tape fornmed with a thick film on inner sides to first
holes to be forned later, so as to nmke lines in a |l engthw se direction of
the reinforcing tape; (2) maki g an insulating tape, fornmed with a
thin filmwith a width substantially equal to that of the reinforcing

tape, adhere ontoid hgafgi gkepci () ! apige Sdnaalatanbe o nbé edlalibereon;
(3) boring both the reinforcing tape and the I nsul ating tape | am nated on

each other, sghafet@d OfRe reheforcShghot £se f it a8s pRialc -Uade@iingot h
si des of the tapes, at uniform spaces in the | engthw se direction;

(4) providi nQdﬁeQi#é%Hé(n%l@f@@féPé@t@&Pdéﬁi@gg a@Réd BF@s on the
insulating tape in a | engthw se direction he sane; and (5)

installing a plurality of sem conductor elenents on a surface of the
insulating tape in the lengthwise direction at uniformspaces, in a

manner such that &Q? A method of fabrication of a semfonductor
apparatus, comprising the steps of:

(1) forming second holes for separation use on both
sides of a reinforcing tape formed with a thick film, on
inner sides to first holes to be formed later, so as to
make lines in a lengthwise direction of the reinforcing
tape;

(2) making an insulating tape, formed with a thin
film with a width substantially equal to that of the
reinforcing tape, adhere onto the reinforcing tape so as
to be laminated thereon;

(3) boring both the reinforcing tape and the
insulating tape laminated on each other, so as to form
the first holes for transport use, on both sides of the
tapes, at uniform spaces in the.lengthwise direction;

(4) providing a plurality of predetermined wire
patterns on the insulating tape in a lengthwise direction
of the same; and

(5) installing a plurality of semiconductor elements
on a surface of the insulating tape in the lengthwise

direction at uniform spaces, in a manner such that the

N |lI|| II lIIl



sem conductor elenents are electrically connected with the corresponding
W re patterns, respectively, said nethod further conprising the step
of : (a) formng third holes, each at a position between two

nei ghbori ng second holes in each Iine, in a manner such that each third
hol e bridges the two nei ghboring second holes so that the second holes in

each |ine becone continued, said step (a) being perforned either
before said step (4), between said st&fs-(4) and (5), or after said step
(5). 16. A nmethod of fabrication of a sem conductor apparatus,

conpri si ng seaistedacabr element(dl)ater milegtidoafliyhcaiemeated piithl ity of
areas in which wire patterns and sem conductor elenents are to be forned

| ater, the alrasdieieagpanddvigded den patteiriisqr etespectdpeligrmed Wi th a thick
film at uniformspaces in a |lengthw se direction of the reinforcing tape;

(2) making an i ngdiat i@ Hoap Euric@ieie dotidril sinighithe dddgnadth a width
substantially equal to that of the reinforcing tape, adhere onto the

reinforcing tape &0 adrmilny ReihkdRALR] LheheaR: a positi6bd) bRekkasy both
the reinforcing tape and the insul ating tape | am nated on each other, so
as to form tyo neighboring second holes in eack Iine, in a manner

such that each third hole bridges the two neighboring

second holes so that the second holes in each line become

continued,

said step (a) being performed either before said
step (4), between said steps (4) and (5), or after said

step (5).

16. A method of fabrication of a semiconductor
apparaﬁus, comprising the steps of:

(1) forming fourth holes in a plurality of areas in
which wire patterns and semiconductor elements are to be
formed later, the areas being provided in a reinforcing
tape formed with a thick £film, at uniform spaces in a
lengthwise direction of the reinforcing tape;

(2) making an insulating tape, formed with a thin
film with a width substantially equal to that of the
reinforcing tape, adhere onto the reinforcing tape so as
to be laminated thereon;

(3) boring both the feinforcing tape and the

insulating tape laminated on each other, so as to form

I



first holes for transport use, on both sides of the tapes, at uniform
spaces in the | engthw se direction; (4) providing a plurality of
predetermined wire patterns on the insulating tape in a |engthw se
direction of the same, at positions corresponding to the fourth holes;
and (5) installing a plurality of sem conductor elenments on a
surface of the insulating tape in the lengthwise direction at uniform
spaces, at positions corresponding -t67the fourth holes, in a nanner such
that the sem conductor elenents are electrically connected with the

correspondifigsw risobed t €ons, trasgeett valsy, on bothl7sideseioff ortkkéng t ape
in a belt form mde to adhere to a belt-forminsulating tape so as to be

| ami nat ed tagesqn att anidorhopaceke innthkallengthapee didxectiaayf act uri ng
process, said reinforcing tape having second hol es used for renoving a

part of said rei(ﬂﬁ)orgkagidihgp%fb@&bm@tyn%lfatﬁﬁaémmafetderwgbe
adhesi on. 18. The reinforcing tape as set forth in claim 17,

further i n%éﬂﬂéﬁué"@r@%hﬁeoinéﬁﬁaﬁpﬁ%tté’ﬁé‘giﬂ he 18R awiskeangeREQ¥hded at
uni form spaces on both sides of sali reinforcing tape.
- 98 - oft Ot hdN@ak!, TR CLOG: ¢ PPRs 803k sbBREANEN td 2t M L fourth
holes; and
(5) installing a plurality of semiconductor elements
-on a surface of the insulating tape in the lengthwise
direction at uniform spaces, at positions corresponding
to the fourth holes, in a manner such that the

semiconductor elements are electrically connected with

‘the corresponding wire patterns, respectively.

17. A reinforcing tape in a belt form, made to
adhere to a belt-form insulating tape so as to be
laminated thereon, to reinforce the insulating tape in a
manufacturing process, said reinforcing tape having
second holes used for removing a part of said reinforcing

tape from the insulating tape after the adhesion.

18. The reinforcing tape as set forth in claim 17,
further including holes for transport use, the holes

being provided at uniform spaces on both sides of said

reinforcing tape.

T



further including openings at positions corresponding to
sem conduct or-el enent-install ed posi tions on the insulating tape.
20. The reinforcing tape as set forth in claim18, further including
openi ngs at positions corresponding to sem conductor-elenent-installed
posi tions on the insulating tape.
- 58 -
19. The reinforcing tape as set forth in claim 17,
further including openings at positions corresponding to

semiconductor-element-installed positions on the

insulating tape.

20. The reinforcing tape as set forth in claim 18,
further including openings at positions corresponding to

semiconductor-element-installed positions on the

insulating tape.
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