11 NOV 2003 -1 TAPE CARRI ER AND MANUFACTURI NG METHOD OF TAPE CARRI ER TYPE
SEM CONDUCTOR DEVI CE FI ELD OF THE | NVENTI ON The present invention rel ates
to a tape carrier type semiconductor device conposed of a flexible pir Ni¥t 203
board and a sem conductor el enent bonded and nounted thereon, and a

met hod of manufacturing the sane. BACKGROUND OF THE | NVENTI ON | n packi ng
sem conductor elenents into an electronic <circuit, a TAB (Tape Autonated
Bondi ng) techni que has been known, byiwhich a tape carrier type

sem conductor device is obtained by bonding and nounting a sem conduct or
element on a flexible printed board (so- called tape carrier). Tape carrier
type sem conductor devices obtained by the TAB techni que include a COF
(Chip On FPC (Flexible 11 NOvV 2003 -2- Printed Circuit)), a TCP (Tape
Carrier Package), etc. In case of the CO-, the tape carrier is bonded to
the sem conductor elenent electrode and a wiring pattern on the bonded
portion is backed with a tape carrier material. On the other hand, in case
of the TCP, the tape carrier material is bonded to the sem conductor

el ement el ectrode and a through-hole is provided in the

TAPE CARRIER AND MANUFACTURING METHOD
OF TAPE CARRIER TYPE SEMICONDUCTOR DEVICE
FIELD OF THE INVENTION
The present invention relates to a tape carrier type
semiconductor device composed of a flexible printed board
and a semiconductor element bonded and mounted thereon,

and a method of manufacturing the same.

BACKGROUND OF THE INVENTION

In packing semiconductor elements into an electronic
circuit, a TAB (Tape Automated Bonding) technique has
been known, by which a tape carrier type semiconductor
device 1is obtained by ©bonding and mounting a
semiconductor element on a flexible prinﬁed board (so-
called tape carrier).

Tape carrier type semiconductor devices obtained by

the TAB technique include a COF (Chip On FPC (Flexible
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one side end, and to the printed board or the like at the other side end.
Because t henatapeizhrri On tiie ¢ rohdodt oindesdage of the TCP, the

tape carrier material is bonded to the semiconductor
element electrode and a through-hole is provided in the
bonded portion where the semiconductor element is
mounted. Further, a top end of a wiring pattern called
an inner lead which protrudes to form a cantilever is
bonded to the semiconductor element electrode.

The tape carrier type semiconductor devices are
mainly used as a liquid crystal driver, a thermal head
printer, etc.

The tape carrier type semiconductor device 1s
completed in the following manner. That is, identical
wiring patterns are formed successively on a lengthy tape
(tape carrier material) at regular intervals in a single
direction with respect to a direction in which the tape
is fed, and semiconductor elements are mounted at
specific positions of the wiring patterns. Then, the
tape carrier type semiconductor device is-completed when
punched out individually from the lengthy tape. Thus,
the tape carrier type semiconductor devices formed on the

tape carrier are designed along a single direction with



Is flexible, it is designed on the provision that it will be bent when
nmount ed, and therefore, given with high design flexibility. Thus, in case
that a layout of the tape carrier type sem conductor devices is desildri¥il 200
on a lengthy tape carrier, each tape carrier type sem conductor device is
not necessarily a rectangle, which is a shape the area of the tape carrier
is utilized efficiently, and can be of an L-shape, a T-shape, a

triangul ar shape, etc. However, when the tape carrier type sem conductor
devices of arbitrary shapes are aligned in a single direction as has been
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are not used in manufacturing the tape
other side end.

Because the tape carrier type semiconductor device
ig flexible, it is designed on the provision that it will
be bent when mounted, and therefore, given with high
design flexibility. Thus, in case that a layout of the
tape carrier type semiconductor devices is designed on a
lengthy tape carrier, each tape carrier type
gsemiconductor device 1is not necessarily a rectangle,
which is a shape the area of the tape carrier is utilized
efficiently, and can be of an L-shape, a T-shape, a
triangular shape, etc.

However, when the tape carrier type semiconductor
devices of arbitrary shapes are aligned in a single
direction as has been discussed, a useless area which is
not wused 1in manufacturing the tape carrier type
semiconductor devices 1s formed on the tape carrier. For
example, in case that COFs 51 of a shape éhown in Figure
11(a) are aligned on the tape carrier, then a
conventional layout is as the one shown in Figure 11(b).

That is, in this case, a useless area (indicated by
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which the tape carrier is utilized efficiently (for exanple, rectangles).
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the tape carrier type sem conductor devices as benefits will be |ost.
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a rectangul ar shape with which the tape area can be
proportion to the tape area. Thus, even if some areas of

the tape carrier are not used in manufacturing the tape
carrier semiconductor devices, the cost wasted on such
areas is included in the manufacturing cost. Therefore,
the manufacturing cost of the tape . carrier type
semiconductor devices increases as the areas which are
not used in manufacturing the same increases. The
useless areas may be reduced by designing the tape
carrier type semiconductor devices in a shape with which
the tape carrier is utilized efficiently (for example,
rectangles). However, this is not preferable, because
the design flexibility given to the tape carrier type
semiconductor devices as benefits will be lost.

Japanese Laid-open Utility Model No. 82852/1994
{Japanese Official Gazette Jitsukaihei No. 6-82852,
publishing date: November 25, 1994) discloses a technique
for aligning the semiconductor desvice TABs‘in more than
one row in the width direction of the tape carrier as a

method of minimizing unused areas on the tape carrier and

- conducting an electrical test on more than one TAB



utilized efficiently. SUMVARY OF THE INVENTION It is therefore an object of
the present invention to save the manufacturing cost of the tape carrier
type sem conductor devices by increasing the nunber nanufactured ol N8Y 280)
tape carrier of a certain length wthout |osing the benefits that they can
be designed in arbitrary shapes. In order to fulfill the above and ot her
objects, a tape carrier of the present invention is a tape carrier used
for a tape carrier type sem conductor-glevice conprising a |engthy tape
carrier and a sem conductor el enent bonded and nounted thereon, on which

wiring pattghnsafbohBeyt apgosaLERer thiPepsell paRdUEHen oHeWbes ndte
successively fornmed, in"which: wiring patterns of an identical shape are
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2003 -6- pe carrier 1s ayout suc t 1ncreases a

utilized area_of the tape cargier. SO, t rrier _type .sem conduct or
devi ce of oflhé8 r%@gﬁt%ﬁ%ﬂyﬁﬁcﬁﬁ?sé%%%u?gﬁfﬁggdgg?? §8Wé¥§§Q5%595nnuing a
sem conductor _el ement on _a ecific position of each mﬁringT attern on a
tape carrf8ViBRSWAH Rir iarf%[’)b"a‘fat”éY nShaPegn iRRFITERI &Ffpe )Q%r &Sal i gned

in nore than one direction with respect to a )
aligned in one specific direction with respect to a

direction in which the tape is fed, and each TAB is of a
rectangular shape with which the tape area can be

utilized efficiently.

SUMMARY QOF THE INVENTION

It is therefore an object of the present invention
to save the manufacturing cost of the tape carrier type
semiconductor devices by increasing the number
manufactured out of a tape carrier of a certain length
without losing the benefits that they can be designed in
arbitrary shapes.

In order to fulfill the above and other objects, a
tape carrier of the present invention is a tape carrier
used for a tape carrier type semiconductor device
comprising é lengthy tape carrier and a semiconductor
element bonded and mounted thereon, on which wiring
patterns of the tape carrier type semicoﬁductor device
are successively formed, in which:

wiring patterns of an identical shape are aligned in

more than one direction with respect to a direction in



direction in which the tape carrier is fed in a |ayout such that i
a utilized area of the tape carrier; and punching out tape carrier
sem conductor devices, each having the wiring pattern and the

sem conduct or el ement bonded and nounted thereon, from the tape carrier.
Al so, a manufacturing nethod of a tape carrier type sem conductor

of the present invention includes: a first step of bonding and nou
sem conductor element on a specific pogition of each wiring pattern on a
tape carrier on which wiring patterns of an identical shape are al
nmore than
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carrier;
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sem conduct or el enment bonded and nounted thereon, .fromthe tape carrier,
i ndi vi d@dSvafe t&PFi EATTLFe IBR CHRIMRIMIUTRS c8sviFe ot
manuf actured. According to the above tape carrier, tape carrier ty
sem conducttdye @@ESEAt AFY e Fadt UM IAINBE®DPY the tape carrier type
sem conductor device, by aligning the wiring patterns of the ident
shape in nore thamding and mounting a semiconductor element on a

so t hat

specific position of each wiring pattern on a tape
carrier on which wiring patterns of an identical shape
are aligned in more than one direction with respect to a
direction in which the tape carrier is fed in a layout
such that increases a utilized area of the tape carrier;
and

punching out tape carrier type semiconductor
devices, each having the wiring pattern and the
semiconductor element bonded and mounted thereon, from
the tape carrier.

Also, a manufacturing method of a tape carrier type
semiconductor device of the present invention includes:

a first step of bonding and mounting a semiconductor
element on a specific position of each wiring pattern on
a tape carrier on which wiring patterns of an identical
shape are aligned in more than one direction with respect
to a direction in which the tape carrief is fed in a
layout such that increases a utilized area of the tape
carrier; and

a second step of punching out tape carrier type

pe

i cal



one direction with respect to a direction in which the tape carrier is fed
In a layout such that increases a utilized area of the tape carrier,

usel ess areas which have no contribution in formng the tape carrign qumm
sem conductor devices on the tape carrier can be reduced conpared wt
conventional arrangenment in which all the wring patterns are formed and
aligned on the tape carrier along the sane direction. Consequently, from
the tape carrier of a specific length, nore tape carrier type

semi conduct or devices can be manufactired conpared with the conventi onal

met hod, thereb Kin ossi bl e to, save the mapufacturing cost_ of the
tape carri &° qﬁﬁéﬁ&iﬁﬁ%&ﬁéﬁf 'd§9F®eEaV§P8nF??d%h¥+99 BRREERER 244 or der
to fulfill the above and other _ objects, a tape carrier of the present

|nvent|on|§?%1S?@b§°E§PFF@Ftﬂ%ﬁWqQﬁ ﬁoﬂﬁﬁé<ﬁﬂ@|@@u999@:ﬁhﬁ%ﬁﬁMuctor 11
NOV 2003 -8- device conprising a lengthy tape carrier and a sem conductor

el ement boﬁh@ﬂldﬂuanﬁﬂpeecarmeﬁéonSQNth&mlchdmvldnglp&HDQWEanﬁleme t ape
carrier type sem conductor device are successively formed, in which:
W ring patﬁaqms:ﬂmnﬂumnddduur(ﬁuyi@emi&f&ﬁmimuﬁampwmedifferent shape are
aligned in a | ayout such that increases a utilized area of the tape
carrier. Also, adaplicdf rter chypestid coiphictorrderi ceagle carrier
type semiconductor device, and manufacturing method of
the tape carrier type semiconductor device, by aligning
the wiring patterns of the identical shape in more than
one direction with respect to a direction in which the
tape carrier 1is fed in a layout such that increases a
utilized area of the tape carrier, useless areas which
have no contribution in forming the tape carrier type
semiconductor devices on the tape carrier can be reduced
compared with a conventional arrangement in which all the
wiring patterns are formed and aligned on the tape
carrier along the same direction.

Consequently, from the tape carrier of a specific
length, more tape carrier type semiconductor devices can
be manufactured compared with the conventional method,
thereby making it possible to save the manufacturing cost
of the tape <carrier type semiconductor devices
significantly. |

Further, in order to fulfill the above and other

objects, a tape carrier of the present invention is a

tape carrier used for a tape carrier type semiconductor




t he present invention is manufactured by: bondi ng and nounting a

sem conduct or elenent on a specific position of each wiring patterﬁ am 0
tape <carrier on which wiring patterns of nore than one kind each | Mg%
different shape are aligned in a |layout such that increases a utilized
area of the tape carrier; and punching out tape carrier type sem conductor
devi ces, each having the wiring pattern and the sem conductor el enent
bonded and nounted thereon, from the-8ape carrier. In order to fulfill the
above and other objects, a nethod of manufacturing a tape carrier type

sen conducidenyicdevi éemefid ey pr asermengitent i eapenclasdesera fangt step of
bondi ng and mounting a sem conductor element on a specific position of

each W ringRAtdAINRDr del8REnEABdRde®N Al CHoWLELAY RRLLENS Qfy more
than one 11 NOV 2003 -9- kind each having a different shape are allgned in

a |ayout ggﬁ{ha& fﬂg ea?ﬁ%t@rﬂ%"%ﬁ?d af,ga qfékpcon garrl and a

second step 0 punc tape carrier type S uctor devifces, each

having the wr.in atter e s co bon ed_and nount ed
t her eon, fsreg}ﬁcicﬁgo catl:ﬁer cr&ggrl%éar aq‘ o 1 aeggc‘lL %{jua ap’e Car %ué?h type

semi conduct or devi ges are manuf a ured
wiring patterns orf more than one kind each having a

different shape are aligned in a layout such that
increases a utilized area of the tape carrier.

Also, a tape carrier type semiconductor device of
the present invention is manufactured by:

bonding and mounting a semiconductor element on a
specific position of each wiring pattern on a tape
carrier on which wiring patterns of more than one kind
each having a different shape are aligned in a layout
such that increases a utilized area of the tape carrier;
and

punching out tape carrier type semiconductor
devices, each having the wiring pattern and the
semiconductor element bonded and mounted thereon, from
the tape carrier.

In order to fulfill the above and other objects, a
method of manufacturing a tape carrier type semiconductor
device of the present inventiocn includes:-

a first step of bonding and mounting a semiconductor
element on a specific position of each wiring pattern on

a tape carrier on which wiring patterns of more than one



According to the above tape carrier, tape carrier type sem conductor

devi ce, and manufacturing nethod of the tape carrier type senicondﬁ$w§%z
device, in case that the wiring patterns of nore than one kind eac iWB
a different shape are aligned on the sane tape carrier, these wiring
patterns of nore than one kind can be aligned in a |ayout such that

I ncreases a utilized area of the tape carrier by making an opti mal

conbi nation. Thus, usel ess areas whi ch-have no contribution in form ng
the tape carrier type sem conductor devices on the tape carrier can be
reduced cokpardedeathh Hahelrepnaerdi oietentar shagereate i & hitgredd t e vari ng
patterns of the sanme kind are aligned along the sanme direction.

Consequent Nyydutosudie thpe cacteasesl aa wpdcidfed ateagbl, ol ecdpype
carrier type sem conductor devices can be nmanufactured conpared with the
conventi ongly Y¥thad.and hereby neking it possible to save the manufacturing
cost 11 NOV 2003 -10- of the tape carrier type sem conductor devices

significantly. Eur i e~kh ard4 : 2Sem duct or
g y. B g@@grﬁ% k%itﬁ%:s oEhghuddie dpPSueardd R LYPeiesent AN

devi ces of nore than are “manufactured, these tape carrier type

' duct : ' t ' t | [ .ngl Ki nd
of tape carrrie ARy MRVIRAROLER Hglob) CHe FLERNS dackefrliigi e 1

sui tabl e I%Hg”%ggfégﬁaggtggeelement bonded and mounted thereon,

from the tape carrier, so that individual tape carrier
type semiconductor devices are manufactured.

According to the above tape carrier, tape carrier
type semiconductor device, and manufacturing method of
the tape carrier type semiconductor device, in case that
the wiring patterns of more than one kind each having a
different shape are aligned on the same tape carrier,
these wiring patterns of more than one kind can be
aligned in a layout such that increases a utilized area
of the tape carrier by making an optimal combination.
Thus, useless areas which have no contribution in forming
the tape carrier type semiconductor devices on the tape
carrier can be reduced compared with the conventional
arrangement in which the wiring patterns of the same kind
are aligned along the same direction.

Consequently, from the tape carrier of a specific
length, more tape carrier type semiconductor devices can
be manufactured compared with the conventional method,

thereby making it possible to save the manufacturing cost



devices of many kinds with a small nunber of each. Here, the wring

patterns of nore than one kind each having a different shape include

mrror symretrical wring patterns. For a fuller understanding of tHg NOY 7003
nature and advantages of the invention, reference should be nmade to the
ensui ng detail ed description taken in conjunction wth the acconpanying
drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS Figures 1(a) and 1(b) are views
depicting an arrangenent in accordanceggw th Enbodi ment 1 of the present
invention; Figure 1(a) is a plan view showing the shape of a COF to be

manuf act ur egg  ang,Fi geg?el(mafﬁ@r planevi eveghovhAg-tHe pa&é@{@e%}ayput of

the COFs on a lengthy tape carrier. Firgure 2 is a cross section show ng an
arrangement 4 ﬂié@a@@ -11- of the COF when a triple-layer tape carrier
is used. Fi gugi‘e s a tross section showi ng an arrangenent of the COF

when a doubl e-1ayer, tape carrier is ed. igures 4(a) through 4(c) are
views detaili nga%u]r:r%tﬁ%fact ot naaﬁ?ocggﬁge 5‘lliet hé 3. BYHSs S‘Eﬁéet hr ough
5(c) are views, ex cIiai ni ng art of another nuf act uri n%,procedure of the
COF. Fi gur%%‘“%?%@ FNPB( bFCELEETi e exXIER nin%a% paRE of<idxd | | 2% ot her

manuf act uri ng procedure of the COCF. _
manufactured, these tape carrier type semiconductor

devices can be manufactured simultaneously on a single
kind of tape carrier. Thus, the arrangements of the
present invention are suitable in manufacturing the
devices of many kinds with a small number of each.

Here, the wiring patterns of more than one kind each
having a different shape include mirror symmetrical
wiring patterns.

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
Figures 1(a) and 1{(b) are views depicting an
arrangement in accordance with Embodiment 1 of the
present invention; Figure 1(a) is a plan view showing the
shape of a COF to be manufactured; and Figure 1{b) is a
plan view showing the pattern layout of the COFs on a
lengthy tape carrier.

Figure 2 is a cross section showing an arrangement



Figures 7(a) through 7(c) are views depicting an arrangenment in accordance

wi th Enbodi ment 2 of the present invention; Figure 7(a) is a plan VL?W
showi ng the shape of a COF to be manufactured; Figure 7(b) is a pla W &
showi ng the pattern | ayout of the COFs on a lengthy tape carrier; and
Figure 7(c) is a plan view showing a conventional pattern |ayout of the
COFs on a lengthy tape <carrier. Figure 8 is a view depicting an

arrangenent in accordance with Enbodi¥ent 3 of the present invention, and
shows a plan viewillustrating a pattern | ayout of COFs of nore than one
kind on a |ahdgilhy GRpavkenr ra friFiguiayori sapevianrdepi é6i kgedn arr angenent
I n accordance with Enbodi nent 4 of the present invention, and shows a
Ccross section depigurang’ ahsasr engesesecaficsn sCOWingerara serdnysdent or

el enent and a tape carrier are 11 NOV 2003 -12- bonded to each ot her

t hrough an @fiSed rOpF owltemdacdowviel e bbadengthpbncakirgeareidOukeda vi ew

depi cting an arrangenent in accordance with Enbodi nent 4 of the present

invention, and shovsed ar@ss SeebhgR deict hpe apidws adaeaentnef a COF
when a sem conductor elenent and a tape carrier are bonded to each other

through an Jﬁéﬂéﬂé@@ffndj%&‘éaﬂfe bendhggcpaste. Figures 11(a) and 11(b)
epl

are vi ews cting a
Figures S(a) through 5(c} are views explaining a

part of another manufacturing procedure of the COF.

Figures 6{a) and é(b) are views explaining a part of
still another manufacturing procedure of the COF.

Figures 7(a) through 7{(c) are views depicting an
arrangement in accordance with Embodiment 2 of the
present invention; Figure 7(a) is a plan view showing the
shape of a COF to be manufactured; Figure 7(b) is a plan
view showing the pattern layout of the COFs on a lengthy
tape carrier; and Figure 7{(c) is a plan view showing a
conventional pattern layout of the COFs on a lengthy tape
carrier.

Figure 8 1is a view depicting an arrangement in
accordance with Embodiment 3 of the present invention,
and shows a plan view illustrating a pattern layout of
COFs of more than one kind on a lengthy tape carrier.

Figure 9 is a wview depicting an érrangement in
accordance with Embodiment 4 of the present invention,
and shows a cross section depicting an arrangement of a

COF when a semiconductor element and a tape carrier are



conventional arrangement; Figure 11(a) is a plan view show ng the shape of
a COF to be manufactured; and Figure 11(b) is a plan view show ng a
conventional pattern |layout of the COFs on a lengthy tape carrier. 11NV 2003

DESCRI PTI ON OF THE EMBODI MENTS The fol |l owi ng description wll

descri be

enbodi nrents of the present invention. The tape carrier type sem conductor

devi ces of
subst anti al

present invention is applied to the

carrier type.sem cond r Vi C f . tihe_ pr nt. i nvention.are. not

especially (Fﬁf edggl%géﬁoﬁﬁ%erbgiﬁﬁﬁigi% e8$§%8%é€€%Ft?ﬁﬂd%ﬁ%%ﬂ%e t he
t ha qg.'n rectangles in many cases in conparison with the 11
-n£¥$£, }H% present invention can be nore appreciated with
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COFs. Thus,

the tape carrierfF¥3pee 48niEonductit” deeP&EsiNFhACORS raANgeR e tpr 82 sel y

the present invention include COFs, TCPs, etc., and because
ly the sane functional effect can be attai ned whether the
s or TCPs, the kinds of the tape

t he

in the foll ow ng explanatign, the COFs are used as exanpl es of

defined, and those nounted on the tape and those punched out individually

fromthe tapecerdanes wieheEmbedioeas 4 hef COrs. piEssodi nemteryidh gur es
1(a) and 1(b) show the shape of the COF of

| ayout of tdred Glkovpatd ecnsss section depicting an arrangement of a

COF when a semiconductor element and a tape carrier are
bonded to each other through an anisotropic conductive
bonding paste.

Figures 11(a). and 11(b) are views depicting a
conventional arrangement; Figure 11l{a) is a plan view
showing the shape of a COF to be manufactured; and Figure
11(b} is a plan view showing a conventional pattern

layout of the COFs on a lengthy tape carrier.

DESCRIPTION OF THE EMBODIMENTS

The following description will describe embodiments
of the present invention. The tape carrier type
semiconductor devices of the present invention include
COFs, TCPs, etc., and because substantially the same
functional effect can be attained whether the present
invention is applied to the COFs or TCPs, the kinds of
the tape carrier type semiconductor dévices of the
present invention are not especially limited. It should
be appreciated, however, that because the COFs are not

shaped in rectangles in many cases in comparison with the

t he present enbodi ment and the



on the tape carrier, respectively. A COF 1 is of the shape shown in Figure
1(a), which 1is identical wwth the shape of the COF 51 shown in Figure 11
(a) . The COF 1 is conposed of a flexible printed board on which a W Nithg03
pattern has been fornmed, and a sem conductor el enent (indicated by

bl ack-paint) 2 bonded and nounted thereon. The wiring pattern is generally
conposed of an inner |ead connected to the el ectrode of the seni conductor
el enent 2 and an outer |ead connectedi3to an external circuit. In Figure
1(a), the inner lead is omtted for ease of explanation. In case that the

COFs 1 arerdpsi 9RRE pRedechBYPHVeRBicaSchA Be AbikgngdpeBctiReclapacgarrier in
accordance with the nethod of the present enbodlneng, adj acent COF 11 NOV

2003 -14. PRLIeORS.|ardig | 0 AN dond ] OPat Ol Dgal APEn CaLhLekor]  Such a

manner that one 1s turn by 180 degree espect € other. Wen

punched out _from.t t.ape rrher, t s 1 of the_ identical shape can
be obtai n‘l’elﬁefrélns’le{dﬁe% 8%?["8?% | & and-1'b. ,&@@grdi%%r¥30e¥hetﬁfpgsent
enbodi nent, by aligning the ,COFs 1 of the sanme shape on the tape carrier
in differeﬁ?mXGPP@gFFB%s,dﬁ%%%e%CFs cHhf b&HountEE OHOFhepféﬁés@gﬁfier
along its |lengthw se direction in conparison with the conventional

ar r angenmen@eBb¥n@Ar cAnEhEhesrsmarBLRHURTeBhENt2RES ARG EhaseepERERed: her eby

utilizing the tape area nore
out individually from the tape are both referred to as

the COFs.

(Embodiment 1)

Figures 1l(a) and 1(b} show the shape of the COF of
the present embodiment and the layout of the COF patterns
on the tape carrier, respectively.

A COF 1 is of the shape shown in Figure 1{(a}, which
is identical with the shape of the COF 51 shown in Figure
11(a). The COF 1 is composed of a flexible printed board
on which a wiring pattern has been formed, and a
semiconductor element (indicated by black-paint) 2 bonded
and mounted thereon. The wiring pattern is generally
composed of an inner lead connected to the electrode of
the semiconductor element 2 and an outer lead connected
to an external circuit. In Figure 1(a), the inner lead
is omitted for ease of explanation. |

In case that the COFs 1 are designed in a layout so
as to be aligned on the tape carrier in accordance with

the method o©of the present embodiment, adjacent COF



efficiently. This will be discussed nore in detail with reference to a
conpari son between Figures 1(b) and 11(b). According to the conventional
arrangement shown in Figure 11 (b) , a useless area 52 is formed a$ 1V 200
the COFs 51 are aligned in a single direction, and three COFs 51 are
manuf actured out of the tape carrier of a specific length L. On the other
hand, according to the arrangenent of the present enbodi nent shown in
Figure 1(b), a useless area 3 is forped as well, but it is quite snall
conpared with the useless area 52, and four COFs 1 are nmanufactured out of

the tape csdtt&Fnof14hengar® ate Qibioh@dO&HeEhé‘DEQ?% teﬁkr%ri he tape

carrier of the Ilength L, four s are manufactured e present

enbodi mentgwher gasdiyse E%E IS nggu;‘t?l tgﬁe%%glﬁgﬁbcﬂe%l[%s (2:%(12_%}1 15-

conventi onal arrangenent | S nmeans, e s S'are to be
manuf act ur p ar [l can_be saved by 25s in length in the
pr esent e%%%ﬁ%éﬁtEgn%ﬁénééﬁggbn Wi %?t@ﬂpéhﬁ%eﬁPEoﬁ%oﬁu NgERERt. Thus
the arrangenent of .the sent enpodi ment, can save the manufacturing cost
of “the CORECETIRT 11 CoIf 1 OTREx, PP gurEE 5 el oo L GOGRSotPon BF the OoF
1. 1In case that régle-laéer tage Is used as the tape carrier, the

a

sem conductora &t fepoRtieB2bResnEhéa fBPelbarrier 4 at a specific

position, and a space forned between the tape carrier 4 and sem conduct or
element 2 is According to the present embodiment, by aligning the

COFs 1 of the same shape on the tape carrier in different
directions, more COFs can be mounted on the tape carrier
along its lengthwise direction in comparison with the
conventional arrangement by which the COFs are mounted in
a single direction, thereby utilizing the tape area more
efficiently. This will be discussed more in detail with
reference to a comparison between Figures 1(b) and 11(b).

Accoxrding to the conventional arrangement showﬁ in
Figure 11(b), a useless area 52 is formed as all the COFs
51 are aligned in a single direction, and three COFs 51
are manufactured out of the tape carrier of a specific
length L. On the other hand, according to the
arrangement of the present embodiment shown in Figure
1(b}), a useless area 3 is formed as well, but it is quite
small compared with the useless area 52, and four COFs 1
are manufactured out of the tape carrier- of the same
length L. 1In other words, out of the tape carrier of the
length L, four COFs are manufactured in the present

embodiment whereas three COFs are manufactured in the



filled wth sealing resin S. The tape carrier 4 is conposed of an
Insulating material (tape carrier material) 6 made of pol yi m de, anﬂ lﬂ
copper foil pattern (wiring pattern ) 8 layered thereon through a b hH néWJ
agent 7 having a thickness of 5-15 m The thickness of the insulating
material 6 is 75 m (typical thickness of an ordinary TCP), 40 m or 25 m
The thickness of 40 Amor 25 .mis preferable to fully exploit the
flexibility of the COF given as beneflbt-s. Al so, a protruding el ectrode
(generally referred to as bunp) 9 is fornmed at an external outlet

el ectr odecehvthe icsan aopdugeaenel. enEnls2mednani Hf) e gidntd myuitsexappl i ed

to the copper foil pattern 8 and protruding el ectrode 9 when necessary,

and in thefpresentarentedivenandfitigeds SAe NEWpE003rriGr 2Pl iRd to the
copper foil pattern 8 and gilding is applied to the protruding el ectrode

9. Wen thg,samcpndugt o eheniith 2:4S QandgdekentNeenbSREmERE 156] 4, the

sem conductor elenent 2 and tape «carrier 4 are positioned In such a manner

that th : ' f f {t
Surf ace of CPEE LA or Chn o kP aad st Ar L EeotRRPO Sl T erT

determined tine f i t he_back f the el ect forni
Cir i ace oPLERES-UBR coNbuctDY dPERRREL s BIoThE BaLk St @A of e palforn

surface of the tape carrier 4, whereby the .
manufact%ring cost of the Ca%s gsignificantly.

Next, Figure 2 shows a cross section of the COF 1.
In case that a triple-layer tape is used as the tape
carrier, the semiconductor element 2 is bonded onto the
tape carrier 4 at a specific position, and a space formed
between the tape carrier 4 and semiconductor element 2 is
filled with sealing resin 5.

The tape carrier 4 is composed of an insulating
material (tape carrier material) 6 made of polyimide, and
a copper foil pattern (wiring pattern ) 8 layered thereon
through a bonding agent 7 having a thickness of 5-15 um.
The thickness of the insulating material 6 is 75 um
(typical thickness of an ordinary TCP), 40 um, or 25 um.
The thickness of 40 um or 25 um is preferable to fully
exploit the flexibility of the COF given as benefits.
Also, a protruding electrode (generally referred to as
bump} 9 is formed at an external outlet eléctrode of the
gemiconductor element 2. Tinning or gilding is applied
to the copper foil pattern 8 and protruding electrode 9

when necessary, and in the present embodiment, tinning is



protrudi ng el ectrode 9 of the sem conductor elenent 2 is connected to the
copper foil pattern 8 of the tape <carrier 4. In other words, in th

present enbodi nent, the copper foil pattern 8 is tinned and the priﬂﬁﬂﬁﬂmﬂ
el ectrode 9 is gilt, and the plating materials formalloy as heat and
pressure are applied. Consequently, the protruding electrode 9 is
connected to the copper foil pattern 8 by Au-Sn alloy. After the
protruding electrode 9 is connected tgdhe copper foil pattern 8, a space
formed between the tape carrier 4 and sem conductor elenent 2 is filled

with the seal.i.ng, resin,S. al i r esi i sgfi.lled.i space to
enhance m)ia&pt}rle eglas&a}hecelgﬁgg‘r%ec ani cg’lgtlase?rnen%t ﬁl'nd] ng%g%%’l'? onl,%oan
i nsul ating called 1 1 sol der resist is applied

entirely eﬁéng’bteir‘:‘il%lrtcaﬁ:}é%(t%%u ]crbg%gee?ﬁefé%%é?%r inal (that is, outer |ead)
of the tape carrier 4 to prevent short-circuit caused en an onductive
forei gn substand®ars racE8MyrPBERFYOEn shf@entatd e%"'ﬁ.b?ﬁgeédﬁosr%}&] in
Figure 2 is conposed of a triple- layer tape carrier 4; however, a COF
conposed oftape doabkéelrayer thpe saniqardudtar sheWAnEn Fi gofe RBMY be
used as well. The tape carrier 10 does not require the bonding agent 7 and
t he copper daxidiguat terar@ ipodiviewmtdd) ifor sedhom t hennegul Bhang et erial G
electrode forming surface of the former opposes the
pattern surface of the latter, and heat and pressure are
applied for a predetermined time from either the back
surface of the electrode forming surface of the
semiconductor element 2 or the back surface of the
pattern surface of the tape carrier 4, whereby the
protruding electrode 9 of the semiconductor element 2 is
connected to the copper foil pattern 8 of the tape
carrier 4. In other words, in the present embodiment,
the copper foil pattern 8 is tinned and the protruding
electrode 9 is gilt, and the plating materials form alloy
as heat and pressure are applied. Consequently, the
protruding electrode 9 is connected to the copper foil
pattern 8 by Au-Sn alloy.
After the protruding electrode 9 is connected to the
copper foil pattern 8, a space formed between the tape
carrier 4 and semiconductor element 2 is filled with the
sealing resin 5. The sealing resin 5 is filled in the

space to enhance moisture resistance and mechanical

strength. In addition, an insulating material called



Next, the f

of the present enbodi nent with

Initially,

desi gned, t
manner that

as many COFs 1 as possible are manufacitwred out of

ollowing will describe the manufacturing procedure of the COF

reference to Figures 4(a) through 4(c).

the tape carrier 4 is manufactured in the nanufacturingl1 NIV 2003
procedure of the tape carrier shown in Figure 4 (a) . Wien the pattern is
he | ayout on the tape carrier 4 nust be designed in such a

the useless areas 3 (see Figure 1(b)) are mnim zed, that is,

the tape carrier 4 of a

specific length. It should be appreciated, however, that the tape carrier

I's manufac R C I agdditLon ar
required. 1'6H&g%r1t {Eklégkéﬁﬁ}ﬂgﬁe%%@%gﬁ%Y CQ gpgg oaﬁ ?%t?§hg%ov 2003
-18- Figure
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@g&éct% segkaenductar el pEen, 2 s banded Lo 4 speeific

ng pa ern forted iRt e - rant

uring p

t he tape carrrer

duct | t 2 ked
the sem coTrtfulctor wgﬁéFﬁad¥éﬁ$§ﬂL§g€%¥§ g%ﬁ%??EEnB%EF%aonw ﬁ% t%

carrier 4,

and_heat and pressure _are applied by a device called an

from
t ape
i nner

| ead bonderco%ﬁﬁﬁ%%&etﬁ@reééﬁr@&hﬁkﬁ%ﬁee&%nEHPCQ i S13GTIeY tont hBet ape

carrier 4.
carrier 4 i

In the ILB step, the wiring patterns are forned on the
pRtiefrerent directions with respect to the direction in

the tape is fed. Accordingly, the

The COF shown in Figure 2 is composed of a triple-
layer tape carrier 4; however, a COF composed of a
double-layer tape carrier 10 as shown in Figure 3 may be
used as well. The tape carrier 10 does not require the
bonding agent 7 and the copper foil pattern 8 is directly
formed on the insulating material 6.

Next, the following will describe the manufacturing
procedure of the COF of the present embodiment with
reference to Figures 4(a) through 4(c).

Initially, the tape carrier 4 is manufactured in the
manufacturing procedure of the tape carrier shown in
Figure 4 (a). When the pattern is designed, the layout on
the tape carrier 4 must be designed in such a manner that
the useless areas 3 (see Figure 1(b}) are minimized, that
is, as many COFs 1 as possible are manufactured out of
the tape carrier 4 of a specific length. It should be
appreciated, however, that the tape- carrier is
manufactured inrthe conventional manner and no additional
steps are required.

Then, in the ILB (Inner Lead Bonding) step shown in

t ape
whi ch



mechani sm
arbitrary
The | LB st

el ectri cal

al i gnment position of each sem conductor. element 2 should be matched with
the alignnment direction of their respective wiring patterns, but on

such that can rotate the picked-up sem conductor el ement

b 46V 2003

angl es has to be provided and no further equipnent is required.
ep di scussed above corresponds to a first step set forth in
clains below. The ILB step is followed by a resin applying step and an

testing step, and in the fald-owing punching step shown

Figure 4(C), the COFs 1 fornmed successively on the tape carrier 4

punched outpidyyd vi dial | ¥he Théhi PoRGHEPEr SEEBmERL CONAECHBAdRY Y g @
punching nold. In the punching step, the direction along which each COF 1

i s punched
di rection

O%gt%laélsé) %1&9996‘0@-&‘@/ %QQ%ngl ‘at@ﬁﬁ%%é&l E.Hetq'{

eir respective wring pattéerns, but here agalin, on

mechani sm such

to
forth in c

ani om such F0a, 6RF HAUALR IS PUIChGTBL A 8L AEDT ALY

to a second step set

€ re e punching step co pon

in
are

gnnent

y
es has

| ai s bel ow. The 1.th canpl eted constjitutes an nodul e
structure\ﬂﬁﬁFQQﬂ§%§£%§naﬁgggﬁﬂécti niﬁﬁrﬁ%b&k?gutﬁghd)gr?@ c cted to
rcuit board in an QLB (CQuter ead Bonding%,ste .. For exanple, in

anot her ci

(
case that t3RiGINAuUCiQr yafenanchelapngsr tor 2t $REFT

the COF 1

HF PRIyt
is connected to the liquid crystal panel and the _.
the tape carrier 4, and heat and pressure are applied by

a device called an inner lead bonder, whereby the
semiconductor element 2 is bonded to the tape carrier 4.
In the ILB step, the wiring patterns are formed on the
tape carrier 4 in different directions with respect to
the direction in which the tape is fed. Accordingly, the
alignment position of each semiconductor element 2 should
be matched with the alignment direction of their
respective wiring patterns, but only mechanism such that
can rotate the picked-up semiconductor element 2 at
arbitrary angles has to be provided and no further
equipment is required. The ILB step discussed above
corresponds to a first step set forth in claims below.
The ILB step is followed by a resin applying step
and an electrical testing step, and in the following
punching step shown in Figure 4(C), the COFs 1 formed
successively on the tape carrier 4 aré punched out
individually. This punching step is conducted by using
a punching mold. In the punching step, the direction

along which each COF 1 is punched out also has to be

spl ay,




|'i ke, thereby formng a liquid crystal nodule. Also, chip conponents

I ncluding a resistor, a capacitor, an LED (Liquid Crystal D splay), Fﬂﬁ%
can be nmounted on the tape carrier 4. Consequently, the tape carriel &Wﬂ
forma nodule structure which also serves as a circuit board, thereby
utilizing a space in the nodule nore efficiently. In the manufacturing

nmet hod of the COF shown in Figures 4 (a) through 4 (c) , in the IBL step
and punching step, a nethod of rotatimng-the pick-up nechani smof the

sem conductor elenment 2 and punching nold was explained as a nmeans to

match the ahé@@w@atwﬂ&ﬁe@ﬁéom%OFBﬁt aepteendHcher tekerepbgpécandet he
punchi ng-out direction of the s 1 with the direction of the wiring

pattern. T‘{i'f—;j% &(%%%%' ol A A0tNeLTRNY %%ih's‘ﬂgsﬁ%%hQ%ajc 1 Nov

2003 - 20- erence to Fi'gures 5 rough 5(c) and

Figures 6 (2n 200 cLblne TNRCHARE SN Sl RN ACLIY | 10, 9LEPLLR FLgure

5(a) is iden |ca tep n |gure p shown in

Figures 5 (b) and 5 , n sem conduct or .el ements are
nount ed séﬁ%eﬁFPgFéﬁéonmﬂﬁf%engh?aBEHSQ}PEeFPEHnFQEﬁ?ﬁP?Rﬁ% tPhén one
pi ck-up nmechani sm when pi cking up.the sen1conductor elenments 2 fromthe
sen1conduct%ﬁcﬂﬁﬁe?tﬁﬂdsebogPFFBnPﬁgcﬂﬁém§aﬁé £¥ -t he specific positions on

the tape carrier 4. In the Eresent enbodi ment, two ki nds of
The COF 1 thus completed constitutes an a module

structure when the external connection terminal (ocutlead)
is connected to another circuit board in an OLB (Outer
Lead Bonding) step. For example, in case that the COF 1
is used as the driver of the liquid crystal display, the
COF 1 is connected to the liquid crystal panel and the
like, thereby forming a liquid crystal module. Also,
chip components including a resistor, a capacitor, an LED
(Liquid Crystal Display), etc. can be mounted on the tape
carrier 4. Conseqguently, the tape carrier 4 can form a
module structure which also serves as a circuit board,
thereby utilizing a space in the module more efficiently.

In the manufacturing method of the COF shown in
Figures 4(a) through 4(c), in the IBL step and punching
step, a method of rotating the pick-up mechanism of the
semiconductor element 2 and punching mold was explained
as a means to match the alignment diféction of the
semiconductor elements 2 and the punching-out direction
of the COFs 1 with the direction of the wiring pattern.

The following will explain another manufacturing method



COFs la and I'b having opposite alignnment directions are forned on the tape
carrier 4, and accordingly, tw pick- up nechani sns are provided. VMTE o
punched out, the COFs la and Ib formidentical COFs, but at this po ﬁ, 2003
the COFs having different alignnent directions on the tape carrier are
deened as different kinds. As shown in Figure 5(b), the sem conductor
elenment 2a is nounted on the wiring pattern which will beconme the COF |la
by one pick-up mechani sm and as shownzpn Figure 5(c), the sem conductor

el enent 2b is nounted on the wring pattern which will beconme the COF I b

by the othegr phekcbPs"RsRANISFerARhATd FiNE S eP(Hf FhaMignds(B) ., the
sem conduct or el enents 2a and 2b nounted on the tape carrier 4 are bonded

to the sane f -heat | 11 NOV 2003 -21- pressurization by the
i nner | ead %gﬁdgﬁgﬂ%ﬁg %égﬁtégﬁaﬁqggélation bet ween the adjacent COFs |a

and Ib is consta L gn ghe Eaﬁout on the tape carrieri4. That ig, ghen t he
COFs | a (COFs Ib? 81 6RBCaF8TESREe Ma A TANG MR T Fedtton>da
i nterval s on thg tape carrier 4 are constant. Fbgcg, it is by no neans
difficult toSnmdORELIFAe WehflcBRAUEFEP dPefdAtr2a%dAto each COF la by using
one pick-up nmechanism Further, the ILB step may be conducted with the
conventional facihithe Hep et e rehrayprdi Fdgursee Stkanangns (k) ndmete
sem conductor el enments are nounted on the
than one kind of semiconductor elements are mounted
sequentially on the same tape carrier 4 by using more
than one pick-up mechanism when picking wup the
semiconductor elements 2 from the semiconductor wafer and
positioning the same to the specific positions on the
tape carrier 4. In the present embodiment, two kinds of
COFs la and 1lb having opposite alignment directions are
formed on the tape carrier 4, and accordingly, two pick-
up mechanisms are provided. When punched out, the CQOFs
la and 1b form identical COFs, but at this peoint, the
COFs having different alignment directions on the tape
carrier are deemed as different kinds.
BAs shown in Figure 5({b), the semiconductor element
2a is mounted on the wiring pattern which will become the
COF la by one pick-up mechanism, and as shown in Figure
5(¢c), the semiconductor element 2b is mounted on the
‘wiring pattern which will become the COF 1b by the other
pick-up mechanism. As was in the step of Figure 4(b),

the semiconductor elements 2a and 2b mounted on the tape

carrier 4 are bonded to the same by means of heating and



sane tape carrier 4 by feeding the tape carrier 4 nore than once into a
bondi ng devi ce conposed of the pick-up nechanism and inner |ead bonder.
case of the present enbodiment, the step of Figure 5(b) is conductEbNﬂ%ZWE
the first feeding, and the step of Figure 5(c) is conducted in the second
feeding. The ILB step is followed by the resin applying step and
electrical testing step. Then, in the followng punching step of Figures
6(a) and 6 (b) , as was in the ILB stxp; two kinds of COFs 1 are punched
out fromthe sanme tape carrier 4 with two kinds of punching nol ds by

feedi ng t herieapstiaidd itin oPnaee | it I JUNsdhder devikepodic {6g4ing the
tape carrier 4 into one punching device twi ce. To be nore specific, as

shown i n Figurg i8(f)oethier] ﬂhe!\l%j%%&t ?é’OFé:Cfé ddq &l painchied: by the

first punching device (or in the first feeding), and as shown 1n Figure

8(b), the Gy, ng)aa;cg\ﬁpema 3 gapgycw@l goand RAAGhA0 daydgecher 1

the second a punchi ng nol which ¢

S o AT 16,05 5L e B
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enbodi nent of the res |nvent|on 11 of the present enbodiment is
of the shafd¥ gdPESFURLs aﬁ& use8 i haPie FRELIBTcréstare
constant. Hence, it is by no means difficult to mount

the semiconductor element 2a onto each COF la by using
one pick-up mechanism.

Further, the ILB step may be conducted with the
conventional facility. To be more sgpecific, more than
one kind of semiconductor elements are mounted on the
same tape carrier 4 by feeding the tape carrier 4 more
than once into a bonding device composed of the pick-up
mechanism and inner lead bonder. In case of the present
embodiment, the step of Figure 5{b) is conducted in the
first feeding, and the step of Figure S{c) is conducted
in the second feeding.

The ILB step is followed by the resin applying step
and electrical testing step. Then, in the following
vunching step of Figures 6{a) and 6(b), as was in the
ILBE step, two kinds of COFs 1 are punched out from the
same tape carrier 4 with two kinds of puﬁching molds by
feeding the tape carrier 4 once into two punching devices
or feeding the tape carrier 4 into one punching device

twice. To be more specific, as shown in Figure 6{a), the



nodul e. In

conposed of mrror

the liquid crystal nodule, nore thdn one COF is nmounted at both
ends of the liquid crystal panel, and in suchi a case, drivers each

symetrical COFs are nounted respectively at the TtiofV 2003

and bottom (right and left) of the liquid crystal panel. The arrangenent
of the present enbodinent is particularly effective in manufacturing the
mrror symetrical COFs. According to the arrangenent of the present

enbodi nent
shape as that of the COF 11 of Figure

symetrica

as shown in Figure 7(b), tdwe- COFs 1la which are of the sane
7(a) and COFs lib which are mrror

Covd Ma respenindied haitCBhs dHa ﬂh%@ r?g% t&é\ﬂf&@' Yopn the
sane tape carrier 4. The COFs 1lb are positione wher

COFs 1la arg, reyersedsf rpsadehd) t 0ankght éﬁewhu iReE g;xu%o ed éounter

cl ockwi se i

The sem bonduct o asf?km %ﬁ%i‘tagéﬁﬁtﬁ"ﬁﬂéf%é(?%%%{piﬁ@% %d‘“’ %%‘%EOF 0 ng'tch
een dil scusse

ith the CQF
N s 2 Efﬁga igeiﬁd fl?“ﬂﬁ HreC i roor

t he presentréﬁéﬁalﬁ%%?n Foedkid

symetrica

in the dlréQQ¥?ﬁBc§%cﬁlWH FapfFaR

carrier 4.

n the dramnng The senlconductor el ement

and 1 on,t he carr
hs oRL

b.

w th respect to eachﬁither are aligned on the tape carrier 4

YePUfRé QHﬁﬂ%%% hieds ef g abe
Accordingly, nore

may be employed in the punching step.

(Embodiment 2)

Figures 7(a) through 7{(c} show #nother embodiment of
the present invention.

A COF 11 of the present embodiment is of the shape
shown in Figqure 7(a), and used in the liquid crystal
module. In the liguid crystal moduie, more than one CQOF
is mounted at both ends of the liquid crystal panel, and
in such a case, drivers each composed of mirror
symmetrical COFs are mounted fespecéively at the top and
bottom (right and left) of the liquiﬁ crystal panel. The
arrangement of the present embodiﬁent is particularly
effective in manufacturing the mirr#r symmetrical COFs.

According to the arrangemeﬁt of the present
embodiment, as shown in Figure 7(b), the COFs 1lla which
are of the same shape as that of the cof 11 of Figure
7(a) and COFs 11b which are mirﬁor symmetrical with
respect to the COFs 1la are aligneﬁ alternately on the

same tape carrier 4. The COFs 11lb ‘are positioned where

2003 -23 the

12a are bo ed to the

In



COFs can be
t hereby uti
and |ib hav
7(c) shows
accor dance

arr angenent
and lib are
shown in th
arr angemnent

mounted on the tape carrier 4 along its |engthw se direction,
lizing the tape area efficiently. IConventionally, the COFs 1lla,
e to be manufactured out of different tape carriers. FHqumﬁ 2003

the tape carrier on which the COFs 1la are fornmed in

wi th the conventional manufacturing nethod. According to the
of the present enbodi nent shown in Figure 7(b), six COFs 1lla

manuf actured in total fropythe tape carrier 4 with the
e drawing. in contrast, according to the conventional

| engt h

h iLn . Ei A ' 1la. df
The-tape_ caFfPorObF Pir el Juer S "o Shekt Tangfidhl PR BRI, O
Th di tQ th t of. th t di t,
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wi th the conventional nethod, and the manufacturing cost of the

Figure 7(b)
nore COFs c
conparison

COFs can beS8BkENAYFERLT Sd@MINES RRd heFe WRrEAeAwd XitR ePFEokdaare

manuf act ur e

In the manu
el ements 12

d, only one kind of tape carrier is necessary, because two
ki nds of CORsdcthebzembpohductetde sénentankdbsixe dronded toambet §p€scarri er.
facturing procedure of the COFs 1la and |I|ib, the sem conductor

albnd TBb sespectiduelkypr elements 12a and 12b are rotated
by 90 degrees to match with the CO?S lla and 11b on the
tape carrier 4.

As has been discussed, in the present embodiment,
two kinds of COFs 1la and 115 which are mirror
symmetrical with respect to each other are aligned on the
tape carrier 4 in the directions such that minimizes the
useless areas of the tape carrier 4. Accordingly, more
COFs can be mounted on the tapeicarrier 4 along its
lengthwise direction, thereby utilizing the tape area
efficiently.

Conventionally, the COFs 11a5 and 11b have to be
manufactured out of different tape carriers. Figure 7(c)
shows the tape carrier on which the COFs 1lla are formed
in accordance with the conventional:manufacturing method.

According to the arrangemént of the present
embodiment shown in Figure 7(b)}, si% COFs 1l1la and 11b are
manufactured 'in total from the ta§e carfier 4 with the
length shown in the drawing. 1In &ontrast, according to

the conventional arrangement shown in Figure 7{c), only

five COFs 1la are manufactured from the tape carrier of
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by nerely providing nechani smwhich can rotate the picked-u
tor elenents 12a and 12b at arbitrary angles as shown in Flgure

e steps of Figures 5(b) and.fp{c) of Enbodinment 1, it is

in the ILB step of the present enbodi nent, as

to nount the sem conductor elenments 12a and 12b alternately on
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Hence, it is by no neans difficult to nount the sem conductor

S ol R E@Fczmaaﬁyse§| Wa thnd-hsi GenisE@; fethed

sane can

t he punching step. That is, because the sane punching nold can
not be usedridr thie manyfarteyhnet dosal CEFshd aCaRd Idan  be isayeeferabl e
to use two kinds of punching nolds, and feed the tape

significantly.

Further, when two kinds of COFs are manufactured,
only one kind of tape carrier is necessary, because two
kinds of COFs can be manufactured simultanecusly on the
same tape carrier.

In the manufacturing procedure of the COFs 1lla and
11b, the semiconductor elements 12a and 12b respectively
bonded to the COFs l1lla and 1llb are not necessarily the
same (that is, the semiconductor elements 12a and 12b are
generally designed S0 as to function mirror
symmetrically) . In this case, the bonding 1is not
conducted by merely providing mechanism which can rotate
the picked-up semiconductor elements 12a and 12b at
arbitrary angles as shown in Figure 4 (b} in Embodiment 1.

Thus, in the ILB step of the present embodiment, as
were in the steps of F%gures 5(b) and 5(c) of Embodiment
1, it is preferable to mount the semiconductor elements
12a and 12b alternately on the same tape carrier 4 by
using two pick-up mechanisms, or alternatively, by

feeding the tape carrier 4 twice into the bonding device



carrier 4 into two punching devices once or feed the tape carrier 4 into
one punching device twice as were in the steps of Figures 6(a) and]§9$y2mn
Enbodi ment 1. (Enbodi nent 3) Figure 8 shows still another enbodi nent of the
present invention. In the present enbodi nent, two kinds of COFs 13 and 14
of different shapes are aligned alternately on the sane tape carrier 4.
The COFs 13 and 14 are not necessarily used for the sanme nodul e, and they
can be used for different purposes wheh-punched out. The COFs 13 and 14
are conbined in such a nmanner that the pattern 11 NOV 2003 -26- area on the
t ape carri ecompeaedbéhet ipidediposecheifiisoi emd yifnkat Iegd ubehdss.areas
which are not used in manufacturing the COFs are mnim zed). Figure 8
shows a casthahss®lt iendl neksl of 1 ORse taween frdigTed jeirdrive Coamee 1tapangarri er

4, but three or nore kinds of COFs may be forned on the sane tape carrier

4. In suchigpcase tige PLEyalitt Yorki fHE @fhpgeORsa@F fofl 4gnedl EBnsBagpeci fic
order. As has been discussed, according to the arrangenent of the present

embodi ment, ppEe 1han pnen ki pge of c6FES 18aCh Baring 1 apdli f hepgAt shape are
si mul taneously forned on the sane tape carrier. By naking a conbination

such that gipipizes, tPReuselganeateas NdinG tARe FALLIEL1s B8 the

tape carrier 4 are constant. Hence, it is by no means
difficult to mount the semiconductor element 12a onto
each COF 1lla by using one pick-up mechanism.

The same can be said in the punching step. That is,
because the same punching mold can not be used for the
mirror symmetrical COFs 1la and 1lb, it is preferable to
use two kinds of punching molds, and feed the tape
carrier 4 into two punching devices once or feed the tape
carrier 4 into one punching device twice as were in the

steps of Figures 6(a) and 6(b) in Embodiment 1.

{Embodiment 3}

Figure 8 shows still another embodiment of the
present invention.

In the present embodiment, two kinds of COFs 13 and
14 of different shapes are aligned alternately on the
same tape carrier 4. The COFs 13 aﬁd 14 are not
necessarily used for the sgsame module, and they can be
used for different purposes when punched out. The COFs

13 and 14 are combined in such a manner that the pattern



tape area can be utilized efficiently, and the manufacturing cost of the
COFs can be saved significantly. Further, because nore than one kin?(ﬂ
COFs can be forned sinultaneously on one kind of tape carrier, this 1NV 2003
method is suitable in manufacturing the devices of many kinds with a small
nunber of each. In the manufacturing procedure of the COFs 13 and 14, the
sem conductor elenents 13a and 14a bonded to the COFs 13 and 14 in the ILB
step are basically of different kindg8-Thus, as was in Enbodi nent 2, the
bonding is not conducted by nerely providing mechani smwhich can rotate 11
NOV 2003 - aFeat henpi tked- bppsenteomdect o ekements 18& idncetla maist
arbitrary angles as shown in Figure 4(b) in Enbodinent 1. Thus, in the ILB
step of thefpiesentlenijotaneds, asel&eseardashehbtepsrofndt gigeed ia{ b) and
5(c) in Enbodinent 1, it is preferable to nount the sem conductor elenents

13a and l4gaaltacRakehy @het hOrsagRel ap@iGardddr. 4 by using two pick-up
mechani sns, or alternatively, by feeding the tape carrier 4 twce into the

bondi ng device pggppesed dhsdi £kedBeeehaR SRANG: haness! eagsbonder.  The
positional relation between the adjacent COFs 13 and 14 in the |ayout on

;P2 E?ﬁﬁefﬁééh@?hibﬂ Z]:ﬁ&?“%ta?r{ét-tér tca@f%ie‘c}}h?:{‘ tBE e 680t al one
, gnment direction and interval s on the tape carrier 4
kinds of COFs may be formed on the same tape carrier 4.

In such a case, a plurality kinds of COFs are aligned in
a specific order.

As has been discussed, according to the arrangement
of the present embodiment, more than one kind of COFs
each having a different shape are simultaneocusly formed
on the same tape carrier. By making a combination such
that minimizes the useless areas on the tape carrier, the
tape area can be utilized efficiently, and the
manufacturing cost of the COF's can be saved
significantly.

Further, because more than one kind of COFs can be
formed simultaneously on one kind of tape carrier, this
method is suitable in manufacturing the devices of many
kinds with a small number of each.

In the manufacturing procedure of the COFs 13 and
14, the semiconductor elements 13a and 145 bonded to the
COFs 13 and 14 in the ILB step are basically of different

kinds. Thus, as was in Embodiment 2, the bonding is not

conducted by merely providing mechanism which can rotate



are constant. Hence, it is by no neans difficult to nount the

sem conduct or el enent 13a onto each COF 13 by using one pick-up nechani sm
Even in case of forming three or nore kinds of COFs on the sane tabbNOV 2003
carrier, the positional relation between two kinds of adjacent COFs of
specific kinds is constant. That is, when one specific kind of COFs al one
are concerned, the alignnment direction and intervals on the tape carrier
4 are constant. In other words, the C&s of the sane kind are repetitively
formed on the sanme tape carrier 4 at regular intervals. The sane can be
said in thehpunphthgdstipp. sdhatonducidr NQLR20OB: s 283abegadsel4de axane
punchi ng nold can not be used for the COFs 13 and 14 of different shapes,

It is preferdliteary augdelswasksndemoinppbghiag () dsh mbdierthd he tape
carrier 4 once into two punching devices or feed the tape carrier 4 into

one punching deviige t WinCe RS M @ddp e crd ?ﬂ%é@(ntlzieg{ﬂ)'b%.n@rﬁ), ard 6(b) in
Enbodi nent 1. (Enbodi nent 4) I n Enbodi nents through 3, in the ILB step

shown i n ﬁe@gqéth%h%tég;ghggg%g eL!EMNG ﬁ%)t%@]eg%ro@-gre are

aligned with respect to e at the protruding ectro 9 "of the
orer and . CORPGf AL BAL! 5718 LA oLk, AU DIdR, g ooch

13a and 1l4a alternately on the same tape carrier 4 by
using two pick-up mechanisms, or alternatively, by
feeding the tape carrier 4 twice into the bonding device
composed the pick-up mechanism and inner lead bonder.
The positional relation between the adjacent COFs 13 and
14 in the layout on the tape carrier 4 is constant. That
is, when the COFs 13 (COFs 14) alone are concerned, the
alignment direction and intervals on the tape carrier 4
are constant. Hence, it is by no means difficult to
mount the semiconductor element 13a onto each COF 13 by
using one pick-up mechanism.

Even in case of forming three or more kinds of COFs
on the same tape carrier, the positicnal relation between
two kinds of adjacent COFs of specific kinds is constant.
That 4is, when one specific kind of COFs alone are
concerned, the alignment direction and intervals on the
tape carrier 4 are constant. In other woras, the COFs of
the same kind are repetitively formed on the same tape

carrier 4 at regular intervals.

The same can be said in the punching step. That is,



Further, after the protruding electrode 9 is connected to the copper foi
pattern 8, a space forned between the tape carrier 4 and seniconduqﬁqmvzma
elenent 2 is filled with the sealing resin 5 to enhance noi sture

resi stance and nechanical strength. In contrast, in the present

enbodi nent, the ILB step is sinplified by using an ani sotropic bondi ng
agent to bond the sem conductor elenent and tape carrier. According to the
arrangenent shown in Figure 9, the prédtTuding electrode 9 of the

sem conductor elenment 2 and copper foil pattern 8 of the tape carrier 10
are bondedbetang¢ 2008 s@8e punghdhgotiedd marrmmaeni bet nepidc foonduke i ve
bonding film 15 which is made by di spersing conductive particles 15b

wi thin an icod¢ ati egdbaadiaty digeidretia.sHapdd s idases prderaibh Eotttopi C
conductive bonding film15 is transferred onto the copper foil pattern 8

of the tapgseartwsr Kihds ard aptaehihg sesleondumidr releanephe? tSpe
positioned over the sane, a pressure is applied, whereby the protruding

el ectrode :31d 50RPBHEOEhtRALLB BuBcRl Bgehect Ebgablyre£@NRSt €44 hr ough
t he conductive particles 15b. In case tha? t he ani sotropic conductive

bonding fi %ﬁ%ﬁj % Used, asndaguhe Engi 889%68%&1'&% fé%l d 1 cpp be

al so seal e e ani sotropi ¢ conductive bondi ng as anot her

et i th g RIS LY (L) AL B ¥ ARl op O T111TN0 the
(Embodiment 4)

In Embodiments 1 through 3, in the ILB step shown in
Figure 2, the semiconductor element 2 and tape carrier 4
are aligned with respect to each other at the protruding
electrode 9 of the former and the copper foil pattern 8
of the latter, and bonded to each other by means of
heating and pressurizing by the inner lead bonder.
Further, after the protruding electrode 9 is connected to
the copper foil pattern 8, a space formed between the
tape carrier 4 and semiconductor element 2 is filled with
the sealing resin 5 to enhance moisture resistance and
mechanical strength.

In contrast, in the present embodiment, the ILB step
is simplified by using an anisotropic bonding agent to
bond the semiconductor element and tape cérrier.

According to the arrangement shown in Figure 9, the
protruding electrode 9 of the semiconductor element 2 and

copper foil pattern 8 of the tape carrier 10 are bonded



can be omtted, thereby nmaking the assenbling step sinpler than the one in
the conventional nethod. In other words, in case of the assenbly in which
the protruding electrode 9 of the sem conductor elenent 2 is bonded N 700]
the copper foil pattern 8 of the tape carrier 10 through the Au-Sn all oy
as described in Enbodinent 1, two steps are required: bonding the
protruding electrode 9 to the copper foil pattern 8 in the ILB step; and
seal ing the bonded portion in the resi?-sealing step. However, if the

ani sotropi ¢ conductive bonding agent is used as was di scussed herein, the
bondi ng step kathNO¢h2@0dy 3 aoisespomid ngohduthive UBosdéngcdn limncl ude
the sealing step, thereby making the procedure sinpler. In Figure 9, the

ani sot r opi gscopded iive adierding didperdbng Scos@dctsve Ngapni §DEE0RES
conductive bonding agent. However, the same effect can be obtained if an

ani sotr opi G; ¢ARAUGH i NN 1Ky PESh&iRE hSeHBEdsas Shawnchis Ehgure 10.

Al so, Figures 9 and 10 show the case eré doubl e- layer tape carrier 10 is

d. Ho , : ° f . i iS. i
e ob5e: ahISpPHEHEL e Rhec LUE BEREIAEIFLEN o2 18OL ERRRELIR |
same can be

Same can 0888l 4l ot P 2000, o ROYIEL WELSS., LD ETERY Tent 2
carrier 10énd after the semiconductor element 2 is positioned over
the same, a pressure is applied, whereby the protruding
electrode 9 and copper foil pattern 8 are electrically
connected through the conductive particles 15b.
In case that the anisotropic conductive bonding f£ilm
15 is used as has been discussed, the end portion can be
also sealed by the anisotropic conductive bonding film 15
as another effect. Thus, no sealing resin is necessary
and the step of filling the space with the sealing resin
can be omitted, thereby making the assembling step
simpler than the one in the conventional method. In
other words, in case of the assembly in which the
protruding electrode 9 of the semiconductor element 2 is
bonded to the copper foil pattern 8 of the tape carrier
10 through the Au-Sn alloy as described in Embodiment 1,
two steps are required: bonding the protruding electrode
9 to the copper foil pattern 8 in the.ILB step; and
sealing the bonded portion in the resin sealing step.

However, if the anisotropic conductive bonding agent is

used as was discussed herein, the bonding step



As has been discussed, a tape carrier type sem conductor device of
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fB%ever, the same effect can be obtained if
anisotropic conductive bonding paste 16 is used as shown
in Figure 10. |

Also, Figures 9 and 10 show the case where double-
layer tape carrier 10 is used. However, the structure of
the tape carrier 1is not especially limited, and the
triple-layer tape carrier 4 can be used as well. The
game can be said in Embodiments 2 and 3. In other words,
in Embodiment 2 or 3, the tape carrier 4 can be replaced
with the double-layer tape carrier 10.

As has been discussed, a tape carrier type
semiconductor device of Embodiment 1 can be manufactured
by:

bonding and mounting a semiconductor element on a
specific position of each wiring pattern on a tape
carrier on which wiring patterns of an identical shape
are aligned in more than one direction with respect to a
direction in which the tape carrier is féd in a layout
such that increases a utilized area of the tape carrier;

and

punching out tape carrier type semiconductor

r

onventi onal

d on the
carrier



| engt h,
conpared with the conventional nethod, thereby nmaking it possible to save

t he manufacturing cost of the tape carrier type sem conductor deViCFFNUVZMH
significantly. Further, a tape carrier type sem conductor device of
Enbodi nents 2 and 3 is manufactured by: bonding and nounting a

sem conduct or elenent on a specific position of each wiring pattern on a

tape carrier on which wiring patterns3lof nore than one kind

nore tape carrier type sem conductor devices can

different shape are aligned in a |layout 11 NOV 2003 -32- such that
i ncreases adutiddzed @ien ohatvhegt apthecarwieing apdtpanshi agdouttHeape

carrier type sem conductor devices, each having the wiring pattern and the

sen conductiniel SR Hondednand woudkad dher goint &8 0RhetrBent apa-GRr ri er.
In case that the wiring patterns of nore than one

ki nd each having a

di fferent §H%p%éyéiégféggglon the sane tape carrier, these wring
an

patterns of noret

one kind can be aligned in a | ayout such that

ncreases a utillzed, area,of, { g, L apecGILET R, DY, URKING, AR QL] 1Rd

conbi nati on. Thu

, usel ess "areas contrb

tica ape in %ore an one direction
respect to a direction in which the tape carrier is fed
in a layout such that increases a utilized area of the
tape carrier, useless areas which have no contribution in
forming the tape carrier type semiconductor devices on
the tape carrier can be reduced compared with a
conventional arrangement in which all the wiring patterns
are formed and aligned on the tape carrier along the same
direction.

Consequently, from the tape carrier of a specific
length, more tape carrier type semiconductor devices can
be manufactured compared with the conventional method,
thereby making it possible to save the manufacturing cost
of the tape carrier type semiconductor devices
significantly.

Further, a tape carrier type semiconductor device of
Embodiments 2 and 3 is manufactured by:

bonding and mounting a semiconductof element on a
specific position of each wiring pattern on a tape

carrier on which wiring patterns of more than one kind

each having a different shape are aligned in a layout

be manuf act ur ed

each having a

( _ tion i formng the
t ape carr|%ﬁkgyggensen1ionsuctor.dev ces qghthe tape.carrier C%ﬁiﬁ? reduced



conpared with the conventional arrangenent in which the wring pat
the sanme kind are aligned along the sane direction. Consequently,

tape carrier of a specific

devi ces can be manufactured conpared with the conventional nethod,
t hereby making it possible to save the manufacturing cost of the t
carrier type sem conductor devices significantly. Further, in case that
the tape carrier type sem conductor “devi ces of nore than one kind
NOV 2003 -33- manufactured, these tape carrier type sem conductor

can be nanagfiabt bhed sneweesrsoasMy iddzgdsiangee ofkithe sRPEaF@T&d ¥t er. Thus,
the arrangenents of the present invention are suitable in nmanufact

the devicegadof many kinds with a small
used for the tape carrier type

such a manner phathihg Wdithg papter rmmafierf | xegpent eeaitapelcsrgr
formng a basis of the tape carrier through a bonding agent. In

this case, 4the RLesendadmveRsi PRgCarnebe wippliged pocBethi phedl ayaie t ape
Al'ternatively, the tape carrier nmay be arranged in such a nmanner

mat eri al

carrier.

that the mj%hng

basi s of

t

etla

the tape carrier.

In case that the wiring patterns of more than one
kind each having a different shape are aligned on the
same tape carrier, these wiring patterns of more than one
kind can be aligned in a layout such that increases a
utilized area of the tape carrier by making an optimal
comblination. Thus, useless areas which have 1o
contribution in forming the tape carrier type
semiconductor devices on the tape carrier can be reduced
compared with the conventional arrangement in which the
wiring patterns of the same kind are aligned along the
same direction.

Consequently, from the tape carrier of a specific
length, more tape carrier type semiconductor devices can
be manufactured compared with the conventional method,
thereby making it possible to save the manufacturing cost
of the tape <carrier type semicondﬁctor devices
significantly.

Further, in case that the tape carrier type

semiconductor devices of more than one kind are

terns of

f
| ength, nore tape carrier type senicondui?gquﬁa

ape

are 11
devi ces

uring

nunber of each. The tape carrier
sem conduct or device may be arranged in

er
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wi t hout using any bonding agent. In this case, the present invention can
be applied to a double-layer tape carrier. The above nethod of

manuf acturing a tape carrier

wor ds,

direction @feikeaMddgbpambanfiactberde,simictHidg Iy dheaakavrrle

arrangenent, the sem conductor elenents are rotated in accordance with

their respeGtid/eor Wehijad PattgsRs anghidient FBURLEh RkldM SPSSi fiire

positions of the wiring patterns, thereby making it = possible to nmount the

sem conduct ol L AMRLG ekl  ACCALAANCE; ML Dt Nt Al LURI, (1861 Ig0s Of
agp so, t

their

sem conduct or _.devi c formed opn the tape carrier .na arr.anged in such a
manner so &E%EIe m%&f ' k%h% %"éag]él &P‘Pﬁ’%g %@ cackh.

res

ective wrin atterns. e tape carrier ty

The tape carrier used for the tape carrier type
semiconductor device may be arranged in such a manner
that the wiring patterns are fixed onto a tape carrier
material forming a basis of the tape carrier through a
bonding agent. In this case, the present invention can
be applied to a triple-layer tape carrier.

Alternatively, the tape carrier may be arranged in
such a manner that the wiring patterns are fixed onto a
tape carrier material forming a basis of the tape carrier
without using any bonding agent. In this case, the
present invention can be applied to a double-layer tape
carrier.

The above method of manufacturing a tape carrier
type semiconductor device may be arranged in such a
manner that each semiconductor element 1is rotated in
accordance with an alignment direction of the wiring
pattern, and.then mounted on the specific bosition of the
wiring pattern on the tape carrier.

In other words, in case that the wiring patterns of

the same shape are aligned in more than one direction

type sem conductor device may be arrandgdyrein)
such a manner that each sem conductor elenment is rotated in accordance

with an alignment direction of the wiring pattern,
specific position of the wring pattern on the tape carrier. In other
in case that the wiring patteri3s-of
nore than one direction I | NOV 2003 -34- with respect to a direction in
whi ch the tapefeatured,i s tieask tthepesemacuneuct aypel eremicomiurited on t he
wring patterns have to be nounted in accordance with the

and then nounted on the

t he sane shape are aligned in

al i gnnment



a punching nold which is allowed to rotate in accordance

wi th an alignnent

direction of the wiring patterns. In other words, in case that the 'r*ﬂp
patterns of the sanme shape are aligned in nore than one direction i 2003

respect to a direction in which the tape carrier is fed,

the tape carrier

type sem conductor devices on the tape carrier have to be punched out in
accordance with the alignnent direction of the wiring pat terns. Hence,

according to the above arrangement, tRé& tape carrier type

sen conduct or

devices on the tape carrier can be punched out in accordance with the
al i gnnent ®@irbcrespest tRealdiNevwti003 in3whiichi fiepdEper FAITHRE alfove

manuf acturing nmethod of a tape carrier

type sem conductor device nay be

arranged i fiedych:lze sambneonthatoreademsemicondunted elrenthe ivwslmimgt ed on

t he

specific position of the wiring pattern on the tape

carrier by

pi ck-up neghanesh®s Phavedeth i beonacuatede inoriespefdesse wih eadte ki nd of
wWring patterns on the tape carrier; and the sem conductor elenents to be

mount ed onat henmdini Ng; PALEEEAS OF aranpikipg % 3k
pi ck-up nmechanism In other words, in case that the wiring patterns of

more than gne Kifdare, f ehred 00,4 g L apger@ht € the semiconductor

elements are rotated in accordance with their respective
wiring patterns and then mounted on the specific
positions of the wiring patterns, thereby making it
possible to mount the semiconductor elements in
accordance with the alignment directions of their
respective wiring pattermns.

Also, the tape carrier type semiconductor device
formed on the tape carrier may be arranged in such a
manner so as to be punched out from the tape carrier by
a punching mold which is allowed to rotate in accordance
with an alignment direction of the wiring patterns.

In other words, in case that the wiring patterns of
the same shape are aligned in more than one direction
with respect to a direction in which the tape carrier is
fed, the tape carrier type semiconductor devices on the
tape carrier have to be punched out in accordance with
the alignment direction of the wiring patterns. Hence,
according to the above arrangement, the tape carrier type
semiconductor devices on the tape carrier can be punched

out in accordance with the alignment direction of the

SciByYnted byichsanme



si mul t aneously, the sem conductor elenents have to be nounted on their
respective wring patterns in accordance wth the kinds thereof. quqqmvzma
according to the above arrangenent, the sem conductor elenents can be
nounted on their respective wiring patterns in accordance with the kinds
thereof. Here, even when the wiring patterns are of the sane shape, if the
alignnment directions are different, ese wWiring patterns are deened as
different kinds. The manufacturing néthod of a tape carrier type

sem conduct Qr .devi c be arranged in such a manner 11 NOV 2003 -36- that
each seni cHddCCoPEE ﬁéﬁt is mounted on the specific position of the
Wring pattern on the tape carrier while the tape carrier is fed into a
manuf act uri ng défﬂecea%‘f%hméﬁﬁéaéi:slrtlﬁé m{d}q‘.ﬂg ahd 2 nbARRi FRIFEF as many
times as the nunber of kinds of the wring patterns on the tape carrier,

and that tHhepeseptvbrduduotor| alfeies t mae houatradnged hanwi sUay apatterns

of a sane kind are nounted in a sane round of repetitive feeding of the

t ape carri elannAecarhgditng to t he above arrangenent, the sem conductor

el ements can be nmounted in accordance with the kinds of the wring

patterns. each semiconductor element is mounted on the
specific position of the wiring pattern on the tape
carrier by pick-up mechanisms provided in one-to-one
correspondence for each kind of wiring patterns on the
tape carrier; and

the semiconductor elements to be mounted on the
wiring patterns of a same kind are mounted by a same
pick-up mechanism.

In other words, in case that the wiring patterns of
more than one kind are formed on the tape carrier
simultaneously, the semiconductor elements have to be
mounted on their respective wiring patterns in accordance
with the kinds thereof. Hence, according to the above
arrangement, the semiconductor elements can be mounted on
their respective wiring patterns in accordance with the
kinds thereof. Here, even when the wiring patterns are
of the same shape, if the alignment directicns are
different, these wiring patterns are deemed as different
kinds.

The manufacturing method of a tape carrier type

semiconductor device may be arranged in such a manner



The manufacturing nmethod of the tape carrier type sem conductor device may
be arranged in such a manner that: tape carrier type sem conductor devices
on the tape carrier are punched out fromthe tape carrier by as manl! NOV 2003
punchi ng nol ds as the nunber of kinds of the wiring patterns; and the tape
carrier type sem conductor devices having the wiring patterns of a sane
kind are punched out by a sane punching nold. In other words, in case that
nore than one kind of wring patterﬁéGére formed sinmultaneously on the
tape carrier, the tape carrier type sem conductor devices have 1 1 NOV
2003 -37- thabe pafBhedeHECORABRPHe €AFECEAr rilsr MRVUREES defceth®ith the
ki nds (shapes) of the wiring patterns. Hence, according to the above

ar r angenenspethdé icapecsdt idrr afypsheseni comdu@adtedayi eas Wah beppunched
out fromthe tape carrier in accordance with the kinds of the wiring
patterns. kcaraddixti omhilde mhaeuf acdpei ngaretilkad ofsa daxdri eintdype

sem conduct or device may be arranged in such a manner that: the tape

carrier typans€aictéorduet OGetdeeCcesho8ht h€ondades Caitéd elbaidE apnaled out
fromthe tape carrier by as many punching nolds as the nunber of kinds of
the Wi ringpounting step as many times as the number of kinds of the
wiring patterns on the tape carrier, and .that the
semiconductor elements to be mounted on the wiring
patterns of a same kind are mounted in a same round of
repetitive feeding of the tape carrier.

According to the above arrangemernt, the
semiconductor elements can be mounted in accordance with
the kinds of the wiring patterns.

The manufacturing method of the tape carrier type
semiconductor device may be arranged in such a manner
that:

tape carrier type semiconductor devices on the tape
carrier are punched out from the tape carrier by as many
punching molds as the number of kinds of the wiring
patterns; and

the tape carrier type semiconductor devices having
the wiring patterns of a same kind are punched out by a
same punching mold.

In other words, in case that more than one kind of

wiring patterns are formed simultaneously on the tape

carrier, the tape carrier type semiconductor devices have



patterns while being fed into a device conducting the punching step as
many tinmes as the nunber of kinds of the wring pattern; and the taPPNUVZW}
carrier type sem conductor devices having the wiring patterns of a sarne
ki nd are punched out by a sane punching nold. According to the above
arrangenment, the tape carrier type sem conductor devices can be punched
out fromthe wring pattern in accorgggce with the kinds of the wiring
patterns. The manufacturing nethod of tape carrier type sem conductor

' a manner that the seniconduct%: el ement is

device may be arran ed(én suc
bonded to Fﬁehﬁr??é%qﬁ NEWE 16F8™ 361° paRPRr (T30 e YRpBCERrFREC Sy
form ng Au-Sn alloy. According to the above arrangenent, for exanple, the
gilt seni cohfibctde Kisgsr dedaaed 't L tihth ot i RY Pt HRYREr n HE8Feat ed and
pressurized and Au-Sn alloy is fornmed, whereby the sem conductor el enent
and wi ri ngacpattiéng beethoralmive armgigandny, theudapeheacariventtiypeal
bondi ng net hod can be enpl oyed. The manufacturing nethod of a tape carrier
type sen gemnduehducdevi cevimesbeaar raamgpdnichesuciuta fromethet taipet he
sem conductor element is bonded to the wiring pattern on the tape carrier
by means otaapiafi SOAT GidorLiuhICkiive bendi NgiagenNtcf the wiring
patterns.
In addition, the manufacturing method of a carrier
type semiconductor device may be arranged 1in such a
manner that:
the tape carrier type semiconductor devices on the
tape carrier are punched out from the tape carrier by as
many punching molds as the number of kinds of the wiring
patterns while being fed into a device conducting the
punching step as many times as the number of kinds of the
wiring pattern; and
the tape carrier type semiconductor devices having
the wiring patterns of a same kind are punched out by a
same punching mold.
According to the above arrangement, the tape carrier
type semiconductor devices can be punched out from the
wiring pattern in accordance with the kinds of the wiring
patterns.
The manufacturing method of a tape carrier type

semiconductor device may be arranged in such a manner

that the semiconductor element is bonded to the wiring



According to the above arrangenent, by bonding the sem conductor el enment
and wiring pattern on the tape carrier by neans of an ani sotropic V200
conductive bonding agent, the end portion can be sealed by the aniLByg ﬂlé
conductive bondi ng agent as another effect. Thus, the sealing resin which
Is conventionally used to obtain the above sealing effect can be omtted.
Thus, because the sealing resin filling step can be omtted, the procedure
can be sinpler than the conventional“ﬁﬁécedure. The invention being thus
described, it will be obvious that the same may be vari i n many ways.
Such vari BREBAZNaPE BBE taPBe cREFarFePYad I MaaAUWTE FloRYhe spirit and
scope of the invention, and all such I | NOV 2003 -39- nodifications as
woul d be obvi oudctordaegskel ted avprhearzangement ntfadesamp ise thel uded
within the scope of the following clains. 11 NOV 2003 -40 CLAIMS: 1. A

met hod of ganuf asemicngdactame edecitendeypandsemheondicned denirday( || a,

lib) conprising: a first step of bonding and nounting a sem conduct or

el ement (12artd2B) O anhspeedfl aadosid s olir DEe@aaRdWMi+BR pALbErison a tape

carrier (4) on which wiring patterns of nore than one kind each having a

different $hap@dareyhereby the semiconductor element and wiring
pattern are bonded to each other. Thus, the conventional
bonding method can be employed.

The manufacturing method of a tape carrier type
semiconductor device may be arranged in such a manner
that the semiconductor element is bonded to the wiring
pattern on the tape carrier by means of an anisotropic
conductive bonding agent.

According to the above arrangement, by bonding the
semiconductor element and wiring pattern on the tape
carrier by means of an anisotropic conductive bonding
agent, the end portion can be sealed by the anisotropic
conductive bonding agent as another effect. Thus, the
sealing resin which is conventionally used to obtain the
above sealing effect can be omitted. Thus, because the
sealing resin filling step can be omitted, the procedure
can be simpler than the conventicnal procedure.

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



aligned in a | ayout such that increases a utilized area of said tape
carrier (4); and a second step of punching out tape carrier type 2003
sem conductor devices (lla, lib), each conprising the wring pattern &W&

t he sem conductor el enent (12a, 12b) bonded and nmounted thereon, fromsaid
tape carrier (4) ; so that individual tape carrier type seniconductor
devices (lla, lib) are manufactured, erein, in said first step: each

sem conductor elenment (2) is mount ed 61 t he specific position of the

W ring patte an sald t ape ier ck-u ni.Snes OV|ded in
one- t 0- one MO EEG T ﬁﬁ?ﬁ%% Ké?%l%¥ m#?lﬁﬁgpgﬁﬁg?ﬁg'&ﬁ' t ape
carrier (4); and the sem conductor el enents to be nmounted on the

Wiring pat B&tnans dtendeditr be ol nolinded H?t 18af®e FcORSuP mddHani sm |
1 NOV 2003 -41 22. A nethod of nmanufacturing a tape carrier type

seni conductforl ldedinge qlidims | 1b) conprising: a first step of bonding and
nounting a sem conductor elenent (12a, 12b) on a specific position of each
wiring pattern on a tape carrier (4) on which wiring patterns of nore

t han one kind each having a different shape are aligned in a |ayout such
that increases a utilized area of said tape carrier (4); and



~a second step of punching out tape carrier type sem conductor devices
(1l1la, Il b), each conprising the wring pattern and the sem conductor
el ement (12a, 12b) bonded and nounted thereon, fromsaid tape carriler N3
.s0 that individual tape carrier type sem conductor devices (1lla, 11b) are
manuf actured, wherein, in said first stg@i each sem conductor el enent (2)
is nmounted on the specific position of the wiring pattern on said tape
carrier (4) while said tape carrier (4) is fed into a manufacturing device
whi ch condpegtagpgmid first step as many tinmes as the nunber of kinds of the
wWiring patterns on said tape carrier (4); and the sem conductor el enents
(2) to be nounted on the wring patterns of a sane-kind are nounted in a
same round of repetitiv%Ifeegin o% sgid.tape arrier %fg. % ROV 2003 -42
3. A method of kanufa@ebFfg BSFPF P91 §pbPIehf tohduc devi ce

(11a, lib) conprising: a first step of bondi ng, and nounting a sem conduct or
el enent (12apicepfushon 8@EETei lifosildPonCOFPRE i ring pattern on a tape
carrier (4) on which wiring patterns of nore than one _kind each having a
di fferent shapeaaférstldtpret hondizg somd aguRtitmitd FRBEERBEYCROGL | i zed
area of said tape carrier (4); and a second step of punching_out tape
carrier typéement (12a, 12b) on a specific position of each wiring

pattern on a tape carrier {4) on which wiring patterns of

more than one kind each having a different shape are

i aligned in a layéaut such tﬂat increases a uvtilized area

of said tape carrier (4); and

a second step of punching out tape carrier type
semiconductor devices (1la, 11b), each comprising the
wiring pattern and the semi.c:ér:lductor element (12a, 12b)
bonded and mounted thereon, from said tape carrier (4);
so that individual tape carrier type semiconductor
devices (ila, 1l1b) are manufactured, wherein, in said
first step:

i each semiconductor element (2) is mounted on the
specific position of the wiring pattern on said tape
carrier (4) by pick-up mechanisms provided in cne-to-one
éorrespondence for each kind of wiring patterns on said
tape carrier (4); and

the semiconductor elements (2) to be mounted on the

wiring patterns of a same kind are mounted by a same

pick-up mechanism.



, sem conductor devices (lla, Ilb), each conprising the wring pattern and
the sem conductor el enent (12a, 12b) bonded and nounted thereon, frfwmﬁamﬁ
tape carrier (4), so that individual tape carrier type sem conductor
-devices (1la, |ib) are manufactured, wherein, in said second step: the
tape carrier type sem conductor devices (1) on said tape carrier (4) are
punched out from said tape carrier‘@iy by as many punchi ng nol ds as the
nunber of kinds of the wiring patterns; and the tape carrier type
sem conductor devices (1) having the wiring patterns of a sanme kind are

punched out by ?a;§p§y$#§%$i€g ) o d ek 4 Cfggggm-QgrrﬁexAtqgmhod-of

manuf acturing a ype sem con evice (lla, 11b)
conprising: a first step of ,bondi ' : em conduct or el enent
(12a, 12b) %ﬁW%fQﬂﬂ&ﬁtFF£d§8§FFighggfagg%ﬂné§ﬁé4¥§lﬁ attern on a tape carrier
(4) on which wiring patterns of re than one kin havidip.a different
shape are ali gr?e(ilirﬁtaSFﬁg)o%g R‘iﬁ”ﬁhéf‘gi‘ﬂ%‘f@?&gas%ﬁﬁl zedcqgjr ea of said
tape carrier (4) ; and a second step of punchLQﬂ out t3§§n9ﬁffi type

seni conductatemevi cEE2a(l 12b)| ©5) @ RePL EbTRISiTe™ RE ting pattern and

the sem conductor elenent (12a, 12b) bonded and .mount ed Ehergqgf fromsaid
tape carri gpaf{dgrn on a tape carrier {4) on which wirlng pattern

more than one kind each having a different shape are
aligned in a layout such that increases a utilized area
[ of said tape carrier (4}; and

a second step of punching out tape carrier type
semiconductor devices (1l1a, 11b}, each comprising the
wiring pattern and the semiconductor element {12a, 12b)
Eonded and mounted thereon, from said tape carrier (4),
so that individual tape carrier type semiconductor

devices (11a, 1ib) are menufactured, wherein, in said

first step:

each semiconductor element ({2) is mounted on the
specific position of the wiring pattern on said tape

carrier (4) while said tape carrier (4) is fed into a

manufacturing device which conducts said first step as
many times as the number of kinds of the wiring patterns
on said tape carrier (4}; and

the semiconductoxr elements (2) to be mounted on the
wiring patterns of a same-kind are mounted in a same

round of repetitive feeding of said tape carrier (4).



. so that individual tape carrier type sem conductor devices (lla, 11b) are
‘manuf actured; wherein, in said second step: the tape carrier type 12NUVZM3
sem conductor devices (1) on said tape carrier (4) are punched out from
-said tape carrier (4) by as many punching nolds as the nunber of kinds of
the wiring patterns while said tape carrier (4) is fed into a
manuf act uri ng devi ce conducting sai d-%econd step as many tinmes as the
nunber of kinds of the wiring patterns; and the tape carrier type
sem conductor devices (1) having the wiring patterns of a sanme kind are
punched out by a same punching nold in a same round of _re etéﬁ%ve f eedi ng
of said tape carrd.erA (mgthad1oRORapyfacturinid 52 §Re nkFhbl ™ of ~anuf act uri ng
a tape carrier type sem conductor device (1) of claim1l1, wherein, in said
first steperhersanmondisotiore elldmentl1p2) CPBPHVTHEH to the wiring pattern
on said tape carrier (4, 10) by formng Au-Sn alloy. 6. The nethod of
manuf act uri ng a 4 agie dramstiegr of ylpend segrizadnuoet bingl e ise@icePdeFt Y ai m 2,
wherein, in said first step, the sem conductor elenment (2) is bonded to
the W ring .pahief N(Ok saizhit ape = apeicefi¢dpodilidy dfoerichgvMilBh al | oy. 7.

The met hod of manufacturing a tape carrier type sem conductor device (1)
of Clain]3’p¥%%%f%rbnid"t%%kdcﬁkkibr {4) on which wiring patterns of
more than one kind each having a different shape are
aligned in a layout such that increases a utilized area
: of said tape carrier (4); and
a second step of punching out tape carrier type
semiconductor devices (lla, 11Db), each comprising the
wiring pattern and the semiEOnductor element (12a, 12b)
bonded and mounted thereon, from said tape carrier {4),
so that individual tape carrier type semiconductor

devices {1ia, 11b) are manufactured, wherein, in said

second step:

the tape carrier type semiconductor devices (1} on
said tape carrier (4) are punched out from said tape
carrier (4) by as many punching molds as the number of
kinds of the wiring patterns; and

the tape carrier type semiconductor devices (1)

having the wiring patterns of a same kind are punched out

by a same punching meld.



step, the sem conductor elenent (2) is bonded to the wiring pattern on
said tape carrier (4, 10) by formng Au-Sn alloy. 8. The nethod of

manuf acturing a tape carrier type sem conductor device (1) of cl ailrh Nﬂ,V 2003
wherein, in said first step, the sem conductor elenent (2) is bonded to
the wiring pattern on said tape carrniher (4, 10) by formng Au-Sn alloy. 9.
The nmet hod of manufacturing a tape ééhr’i er type sem conductor device (1)

of claim1, wherein, in said first step, the sem conductor elenment (2) is
bonded to the wiring pattern on sai

d tape carrier (10)_Db of an
ani sotropi ¢ contluck i wethefdicdg "agehE Y5 "9 63 . FaiS ﬁ%enrrgejf hog'g of
manuf acturing a tape carrier type sem conductor, device (1) of claim 2,
wher ei n, i gesdtonducistr @e‘eip;etﬁielaseﬁfiléé)n%@?ﬁsﬁ}%hent (2) is bonded to
the wiring pattern on said tape carrier (10) by neans of an anisotropic
conduct i ve bondings genit el 5f b6Yding =nROVORDORS 45 SEPiCPREVREPhod of
manuf acturing a tape carrier type sem conductor device (1) of ‘claim 3,
wherein, ipysabdcf (154, B16P, o he speriicdadpes Bria erfers@ct2yiFsRgonded to
the wiring pattern on said tape carrier (10) by means of an anisotropic
conduct i ve bhopdi-RGoRaeMadel 2ari8rr 1£2) chhehiehhedr bfg metdfeaesuPfng a tape

carrier type sem conductor device (1) of claim4, wherein, in said first
step, the gepi.caidyCtGhe ekeRBNtea(ch) HatrimgndeddiDf ddenti shape Pagtern on

said tape carrier (10) by neans of an ani sotropic
aligned in a layout such that increases a utilized area
of said tape carrier (4); and
a second step of punching out tape carrier type
semiconductor devices [(lla, 11b), each comprising the
wiring pattern and the semiconductor element (12a, 12b)
bonded and mounted thereon, from said tape carrier {a),
so that individual tape carrier type semiconductor
devices {(i1a, 1lib} are manufactured; wherein, in said
second step:
the tape carrier type semiconductor devices (1) on
' caid tape carrier (4) are punched out from said tape
carrier (4) by as many punching molds as the number of
kinds of the wiring éatterns while said tape carrier (4)
igs fed into a manufacturing device conducting said éecond
step as many times as the number of kinds of the wiring
patterns; and
the tape carrier type semiconductor devices (1}
having the wiring patterns of a same kind are punched out

by a same punching mold in a same round of repetitive

feeding of said tape carrier {4) .



conductive bonding agent (15, 16). 13. A nmethod of nenufacturing a tape
carrier type sem conductor device (1) conprising: a first step of hongyrgg)
and mounting a "sem conductor elenment (2) on a specific position of each
"Wiring pattern on a tape carrier (4) on which wiring patterns of an

i dentical shape are aligned in nore than one direction with respect to a
direction in which said tape carrier ?45 is fed in a layout such that
increases a utilized area of said tape carrier (4); each said
sen1fonduct6r el 8hent mezhadk ofpuRBBHIBGLPEERY up? nEdPMi S PV dedS n
one-to-one correspondence for, ea i of, Wi ttgrns S &
carrlePeF&anﬁﬁﬁﬁi e g%ﬁ%ggnd]étO§Pehé%gﬁtg”(2§h?gegg'ngﬂﬂtzﬁﬂ%anﬁghﬁfsing
patte&rss;e@f, ai;]samselﬁirmbmiwtrmneédm@yta@a\nei%)i brodpd RSchele s il Tdn@ a
second step o unchi . CAr 4 er, dyy £SeMiGenducar hces (1
each c& |e§|nng?pnt r?@lv'\:np%ia%g é;;)a{ § ee%ﬁ %n’d ltotr%el% em coﬁggc?gr tsgl g(r%g\r?ltyc'( 2)( .
bonded and nounted thereon, fromsaid tape carrier (4), so that

i ndi vidual tape carrier type sem conduyctor devices (1) ar a ed. 11
NOV 2003 46614, Ahfet REFS n@tur 28PUFPH ualPﬁpeacaéaﬂ%eer %eay%rgg ¢

::g}ggﬁ%ﬁﬁéﬁh&ggg&p §d)-ie@nmpydiisi BE: Aafila si, sivBprefinbondi ngahdd fimatt i ng a
step, the semiconductor element (2) is bonded to the wiring

pattern on said tape carrier (4, 10) by forming Au-Sn alloy.

7. The method of manufacturing a tape carrier type
semiconductor device (1) of claim 3, wherein, in said first
step, the semiconductor element (2) is bonded to the wiring

pattern on said tape carrier (4, 10) by forming Au-Sn alloy.

8. The method of manufacturing a tape carrier type
semiconductor device (i) of claim 4, wherein, in said first
step, the semiconductor element (2) is bonded to the wiring

pattern on said tape carrier (4, 10) by forming Au-Sn alloy.

9. The method of manufacturing a tape carrier type
semiconductor device (1) of c¢laim 1, wherein, in said first
step, the semiconductor element (2) is bonded to the wiring
pattern on said tape carrier (10} by means of an anisotropic

conductive bonding agent (15, 16)}.

160. The method of manufacturing a tape carrier type
semiconductor device (1) of claim 2, wherein, in said first
step, the semiconductor element (2} ig bonded to the wiring
pattern on said tape carrier (10) by means of an anisotropic

conductive bonding agent (15, 18).



el ement (2) on a specific position of each wiring pattern on a tape
carrier (4) on which wiring patterns of an identical shape are aligned in
nore than one direction with respect to a direction in which said tgage\jy 2003
.carrier (4) is fed in a manufacturing device which conducts said first
step as many tinmes as the nunber of kinds of the wiring patterns on said
tape carrier (4); and the sem conductor el enents (2) to be nounted on the
wiring patterns of a sanme kind are nounted in a sane round of repetitive
feeding of s@id tEpe cwthiogr ©f).mansbaemr 9i%paof LBAACHFHEE BBF t BYBE
carrier type enm con [ : ach,1eangrd Si the g Fipgt
patterr® qwé?%ﬁﬁﬁc§§§%§§03§2|gﬁinéi%b? génﬁ%d anét ngﬂnted t her eon, from
sai d t apeesar eher gebicomsuctioat elawing dial dapdawiad ekot $pHe sBHF eBAduct or
devices (1 are_manufact ure . h o] ubgCtdy i i sotappiearrier
type <RAR uBBor@d vitha % %a%gr?pfrb\i gilsén}g?g)é ??ggtg tsjt?ep of bondi nggand

mount i NgpducEelve doohuding agengmddt (26)on a specific position of each

wiring pattern on a tape carrier (4) on which wiring patterns of an

i dentical shape are aligned in nore than one direction 11 Nov ZOOE -47 with
respect to al2li r eBheormethaghi 6F sBRAUFAPRUEHT i & CEEF i S2FE4SFn aYFayout

such that increases-aqdiibbzed) seacohisaia tutperaiarsien (8)id afdrst
step, the semiconductor element (2) is bonded to the wiring
pattern on said tape carrier (10) by means of an anisotropic

conductive bonding agent (15, 16).

13. A method of manufacturing a tape carrier type
semiconductor device (1) comprising:

a first step of bonding and mounting a semiconductor
element (2) on a specific position of eachlwiring pattern
on a tape carrier (4} on which wiring patterns of an
identical'shape are aligned in more than one direction

with respect to a direction in which said tape carrier (4) 1is

fed in a layout such that increases a utilized area of said
tape carrier (4); each said semiconductor element (2) 1is
mounted by pick-up mechanisms provided in one-to-one
correséondence for each kind of wiring patterns on said tape

carrier (4); and o
the semiconductor elements (2} to be mounted on the wirlng

patterns of a same kind are mounted by a same pick-up

mechanism; and

a second step of punching out tape ‘carrietr type
semiconductor devices (1), each comprising the wizing
patterﬁ and the semiconductor element (2) bonded and
mounted thereon, from said tape carrier (4), so that

individual tape carrier type semiconductor devices (1)

are manufactured.



a second step of punching out tape carrier type sem conductor devices (1)
, each conprising the wiring pattern and the sem conductor elenment (2)
bonded and nounted thereon, fromsaid tape carrier (4) , so that 11N}V 20

~individual tape carrier -type sem conductor devices (1) are manufactured,

wherein each of -the tape carrier ty ﬁ sem conductor devices (1) is
punched out from said tape carrier '? Yy by a punching nold which is allowed
to rotate in accordance wth an alignnment direction of the wiring
patterns. 16. A nethod of manufacturing a tape carrier type sem conductor
device (1) conprising: a first step of bonding and nounting a ~em conduct or

el ement (2) on a specific_pqQsition o W I a on t ape
carrier (4) on Whi chAwmethy p&%t@?ﬁg%%f%éibﬁq1?22%?@aFE§E§Sg a?gealigned in

nore than one direction wth respect to g direction in which said tape
carrier (4)misoh@ddtoradesyoat (BuckHEHASINECr eases a utilized area of
said tape carrier (4); and a second step of punching out tape carrier type
seni conduct or dgVvi¢es t( &} ep Qs boadimyi sndgnaunsingra M IEANCHREnd t he
sem conductor elenent (2) %onded and nounted thereon, fromsaid tape

carrier (4),, so that _indiydua; tapeicassich ebyhewieima gdietrdr devi ces
(D I 1 N0915@6§t-2§]apé %a e%gbfﬁrgd; wherein the tape carrier type

sem conductor _devi ces_ (1), ar e, Aunghefh,oul L ehgapektapes coEr i (4) by as

identical shape are aligned in more than one direction

with respect to a direction in which said tape carrier (4] 1is

fed in a manufacturing device which conducts said first step as

i ixi ns on
many times as the number of kinds of the wilring pattfer

said tape carrier {4); and .
the semiconductor elements (2] to be mounted on the wiring

patterns of a same kind are mounted in a same round of

repetitive feeding of said tape carrier (4).

a second step of punching out tape carrier type
semicon&uctor devices (1), each comprising the wiring
pattern and the semiconductor element [2) bonded and
mounted thereon, from said tape. carrier {4), so that

individual tape carrier type semiconductor devices (1)

are manufactured.

15. A method of manufacturing a tape carrier type
semiconductor device (1) comprising:

a first step of bonding and mounting a semiconductor
element (2) on a sﬁecific position of each wiring pattern

on a tape carrier (4) on which wiring patterns of an
3

identical shape are aligned in more than one direction



~many punching nolds as the nunber of kinds of the wiring patterns; and the
tape carrier type sem conductor devices (1) having the wring pattjer];@ of

a sanme kind are punched out by a same nold. 17. A nethod of manufactu Vlgm@
tape carrier type sem conductor device (1) conprising: a first step of
bondi ng and nmounting a sem conductor.4®l ement (2) on a specific position of
each wiring pattern on a tape carrier (4) on which wiring patterns of an

i dentical shape are aligned in nore than one direction with respect to a
direction in which said tape carrier (4) js fed in a layout_ such that

i ncreases aiuhi Iriez@@ctart@aaofdl§8icélPapé“chW%rse(llé];t%ﬂﬁ 53%Etbhd step of
punchi ng out tape carrier type sem conductor devices (1), each conprising
the wiring ypatiterfe@ngnt helgosheopdont chatel inerda{<y dondédiaed nounted
thereon, fromsaid tape carrier (4), so that individual tape carrier type

sem conduct or adggi/ggzg( %%?grgam@g a@t uregfdg wherein the tape carrier type

semi conductdfF are ‘punched 'out fromsaid tape carrier (4) by as
many punching nolds as the nunb{e__r of ﬁgnds of the wri n}g. 1Eahterns whi |l e
said tape carri@r g29ond $e2P i Afo PRNCRAREr 20CutPRE deF ttetondliEti ng said
second step as many tines as the nunber of kinds of the wiring patterns;
and the t apemdaondectbypaevdriesondlct o2ade vy (EENghavhfg ERé9wi ri ng
patterns of a sane kind are punched out by a sane punching nold in a sane
round of repatddrnveah@edhag sefnizdhductor element (2] bonded and

mounted thereon, from said tape carrier (4), so that

individual tape carrier -type semiconductox devices (1)

are manufactured; wherein each of 'the tape carrier type
semiconductor devices (1) is punched out from said tape carrier
(4) by a punching mold which is allowed to rotate in accordan;e

with an alignment direction of the wiring patterns.

16. A method of manufacturing a tape carrier type

semiconductor device (1) comprising:

a first step of bonding and mounting a semiconductor
element {2) on a specific position of each wiring pattern
on a tape carrier (4) on which wiring patterns of an
identical shape are aligned in more than one direction
with respe.ct to a direction in which said tape carrier
(4) is fed in a layout such that increases a utilized
area of said tape carrier (4); and

a second step of punching out tape carrier type
semiconductor devices (1), each comprising the wiring
pattern and the semiconductor element {2) Dbonded and
mounted thereon, from said tape carrier (4), so that

individual tape carrier type semiconductor devices (1)



tape carrier (4)
carrier type
step, the sem conductor elenent (2) is bonded to the wiring patte

11 NOV 2003 - 49 18. The nethod of nanufacturing a tape
sem conduct or device (1) of claim 13, wherein, in salﬂ I rst-

2003

- said tape carrier (4, 10) by form ng Au-Sn alloy. 19. The nethod of
manufacturing a tape carrier type segiconductor device (1) of claim 14,
wherein, in said first step, the sem conductor elenent (2) is bonded to
the wiring pattern on said tape carrier (4, 10) by formng Auy-Sn.allo
20. The neghed wefuranthaetyr iwhg re inapdecdrpE e catyper §¥ﬁ?c@ﬁ&&€?8ﬂu&§9¥ce

(1) of claim15, whereln in s Ie(cjde];#tz;f%”ygg%tléi}oe Cﬁee“é&ﬂﬂ@%cwéf ) ebpnast

(2) is bond@Ml?@StHé\Mqrqupu

(4, 10) by

form ng Au: n,,a &ychz'% '.l}lgq,qlaetéjlgd tofe MamMieact of i ig.ralst apé (feheu éfrlrtlyﬁe

senm conduc

or ‘device of claim 16, wherein, in said first step, the

seni conducpattekemengngd?) is bonded to the wiring pattern on said ta

carrier (4, 10) ng EQE‘@ Egrdﬂl% @é caém%and{f&@mme@ (rmnhfamugr |t§g a
se uct or

tape carrier type

con

evice (1) clajm gl sai d
first stepirtthg penteonduef or edesmHmd( Qfelﬁu%ﬁﬁﬁéxPQk)q P?n&oggattern
on said tape carrier (4, 10) by forn1ng Au- Sn al | oy. 23. The nethod of
manuf acturing a tape carrier type sem conductor device (1) of claim 13,
wherein, in said first step, the sem conductor el enent ﬁZé Lgﬁgonded to

the wiring

pattérfn dn nekh@di Hfe "ERNLPEFUTHE) 2y ARSarE F5f-°

semiconductor device (1) comprising:

I sotropic

a first step of bonding and mounting a‘semiconductor
element (2) on a specific position of each wiring pattern
on a tape carrier (4) on which wiring patterns of an
jidentical shape are aligned in more than one directicn
with respect to a direction in which said tape carrier
(4} is fed in a layout such that increases a utilized
area of said tape carrier {4); and

a second step of punching out tape carrier type
semiconductor devices (1), each comprising the wiring
pattern and the semiconductor element {2} bonded and
mounted thereon, from said tape carrier (4), so that

individual tape carrier type semiconductor devices (1)
are manufactured; wherein the tape carrier type semiconductor
devices (1) are punched out from said tape carriex (4) by as
many punching molds as the number of kinds of the wiring
patterns while said tape carrier (4] is fed into =&
manufacturing device conducting said second step as many times
as the number of kinds of the wiring patterns; and

the tape carrier type semiconductor devices (1) having the
wiring patterns of a same kiﬁd are punched out by a same
punching mold in a same round of repetitive feeding of said

tape carrier (4}.



conductive bonding agent (15, 16). 11 NOV 2003 50 24. The nethod of

manuf acturing a tape carrier type sem conductor device (1) of claim 14
wherein, in said first step, the sem conductor elenment (2) is bondetiNgio 2003
the wiring pattern on said tape carrier (10) by means of an ani sotropic
conductive bondi ng agent (15, 16). 259 .The nethod of manufacturing a tape
carrier type sem conductor device (1) of claim 15, wherein, in said first
step, the seniconductor elenent (2) is bonded to the wiring pattern on

sai d tape cgprier,(10 ap$ Ofa@nF A atdOPkC tﬁpadu@&rﬂﬂezbortdgmg agent
(15, 16). 2 rg The' h(r‘ra\e\t %\nc? hgflaerranuf a%turl ng a tggpe carrier ty

sem corygﬁp't&fndiﬁwdle ddyicté ¢Lai mElesladiver’d n, Wherehnd tpr sstaldstfe?prs’i he

sem conduct or el enent. t gl MhndRA tesN e SAifHdqpe
carriers¥eR) b en@’fr@c&r)ﬂéln&éjm séjfr o‘%&c IP? uctl\?'e bondi ng g ent (15, 16).

27. Theqmidad d)'f geini fagerdany i@t de éairb?érf@Vbéng Yr device
(1) of claim17, wherein, in said first step, the sem conductor el enent
(2) is bonded to the vviring pattern on said tape carrier (10) by means of

an ani sotropigc CUGldriRdP0BE Nngasgeattding 1G) . tape carrier type
semiconductor device (1) of claim 14, wherein, in said first
step, the semiconductor element (2} is bonded to the wiring

pattern on said tape carrier (4, 10) by forming Au-Sn alloy.

20. The method of manufacturing a tape carrier type
semiconductor device (1) of claim 15, wherein, in said first
step, the semiconductor element {2) is bonded to the wiring

pattern on said tape carrier (4, 10) by forming Au-Sn alloy.

21. The method of manufacturing a tape carrier type
semiconductor device (1) of claim 16, wherein, in said first
step, the semiconductor element (2} is bonded to the wiring

pattern on said tape carrier (4, 10) by forming Au-Sn alloy.

22. The method of manufacturing a tape carrier type
semiconductor device (1) of claim 17, wherein, in -said first
step, the semiconductor element (2) is bonded to the wiring

pattern on said tape carrier (4, 10) by forming Au-Sn alloy.

23. The method of manufacturing a tape carrier type
semiconductor device (1) of claim 13, wherein, in said first
step, the semiconductor element (2) is bonded to the wiring
pattern on said tape carrier (10) by means of an anisotropic

conductive bonding agent (15, 16).
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24. The method of manufacturing a tape carrier type
semiconductor device (1) of claim 14, wherein, in said first
step, the semiconductor element (2) is bonded to the wiring
pattern on said tape carrier (10) by means of an anisotropic

conductive bonding agent {15, 16}.

25. The method of manufacturing a tape carrier type
semiconductor device (1) of claim 15, wherein, in said first
step, the semiconductor element (2) is bonded to the wiring
pattern on said tape carrier (10) by means of an anisotropic

conductive bonding agent (15, 16).

26. The method of manufacturing a tape carrier type
semiconductor device (1) of claim 16, wherein, in said.first
step, the semiconductor element (2) is bonded to the wiring
pattern on said tape carrier (10) by means of an anisotropic

conductive bonding agent (15, 16).

27. The method of manufaéturing a tape carrier type
semiconductor device (1) of claim 17, wherein, in said first
step, the semiconductor element (2) is bonded to the wiring
pattern on said tape carrier {10) by means of an anisotropic

conductive bonding agent (15, 16).



