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1. Field of the Invention The invention relates to a surfaces- d

sem conductor device, a nethod of manufaciuring the sane and a nethod of
nmounting the sane, a circuit board and a flexible substrate with the sane
nount ed thereon, and a nethod of nmanufacturing the sane. 2. Description

of Related Art To pursue conpactness in sem conductor devices, bare

chip nnuntingSEEICONDUdEeR DEMECELnMETHODtOFsMA&ENGqUHEiSaMEOANDoMOHNdING
handling are diffic ssin
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are TCP (tape carrier package) units using TAB (tape automated bondi ng).
Conventionally a TCP has the |ocations required for TAB covered with resin

to forma conpl eted package. B2CKGROQUNINDF TAE MAWENTIIONor exanpl e shown in.
Japanese Patent Publication No. 8-31500, in Figure 7, outer |eads passing

t hrough outer | ead holes; The outer leads of a TCP using this TAB has the
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The invention relates to a surface-mounted semiconductor

device, a2 method of manufacturing the same and a method of

mounting the same, a circuit board:and a flexible substrate

with the same mounted thereon, and a method of manufacturing

the same.

2. Description of Related Art

To pursue compactness in semiconductor devices, bare chip
mounting is the ideal, but since in this case quality contro)
and handling :are difficult, the need is met by processing as
packages. As such packages, in response to the requirements of
finer pitch between the pads of the semiconductor chip by the
adoption of fine pitch mounting and more compactness, and also
the call for efficiency in volume production, there are TCP
{tape carrier package} units using TAB (tape automated
bonding). Conventionaliy a TCP has the locations required for
TAB covered 'with resin to form a completed package.
Conventional TAB has, as for example shown in Japanese Patent
Publication No. 8-31500, in Figure 7, outer leads passing
through outer léad holes. The outer leads of a TCP using this
TAB has the outer leads projecting in a row at a fixed spacing



mai ntained while attenpting to reduce the size of the package as nuch as
possi bl e, and neanwhile an attenpt is made to increase the nunber of .
| eads, then it becomes necessary to reduce the lead-width, and also the
spaci ng between adjacent |eads. However, with this nmeans there are limts
on the arrangenent of wiring, and it is2necessary to find a different

reans of furthebnl nEREAYU { Brdgesse of AhECUORKase. IYOTERYE! +EHEN i

the degree of freedomis increase has been necessary to easily carry

out bondi ng ohatiheadnear whiigadattempbéngi teUiddiestietsize of thd PERKaYeNy
conventional TAB in this way has thus presented problens including
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I nsulating fi as a first opening and | ura second openi ngs.

At | east paméanefofthertaen1dnoduasmngetneeaégrsep@%ltremmmhln the first
opening when the insulating filmis disposed on the sem conductor el enent.

The second openi ng¥oEeevEari gevenai buthe tdegies iogfhdrpgedom A§ increased, it
has been necessary to easily carry?out bonding of the outer

leads to the ‘circuit substrate.

A TCP using conventional TAB in this way has thus
presented problems including problems in relation to freedom
of wiring 1layout and problems in relation to the ease of

bonding.

SUMMARY OF THE INVENTION
The object of the invention i$ to allow easy mounting to

provide a surface-mounted semiconductor device, a method of
manufacturing the same and a metho& of mounting the same, a
circuit board and a flexible substrate with the same mounted
thereon, and a method of manufacturing the same.

The semiconductor device of the invention has a
semiconductor element, an insulating film and a wiring
pattern. The insulating film has a first opening and a
pluratity of ~ second openings. 1At least part of the
semiconductor element is'positioned“in the first opening when
the insulating film is disposed on the semiconductor element.

The second opénings are aligned around the periphery of the



3 first epening. The wiring pattern is formed on one surface of the

I nsulating.filmand connected to the sem conductor elenent, having a
plurality of connection portions at its extremfy. The connection portions
are positioned in the second openings. The second openi ngs have a pair
of long edges and are forned in an approx3mately quadril ateral shape. The
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| ong edges. According to the invention, since the second openi ngs have
a pair of |onglemges artkarng f or pddiriad idy apbr ornnactfignqwahtiilomserat its
shape, and the pair ,of |ong edges are positioned at right angles to, the
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possible to “provi connecti On portirons.
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di sposed in a staggered fashion facing toward the center from both sides of
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can be ensured. Moreover, the connection portions can be provided on the
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the sem condyctor vice), inproving.the _flexi.bility afforded to design.
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portions of the second openings to
quadrilateral shape, and the pair of long edges are positioned
at right angles to the closest-one of edges defining the first
opening, it is possible to provide a large number of the
second openings at the area corresponding to one side of the
first opening. Moreover, 8since it s possible to provide a
large numbef: of the second opénings, it also becomes
concomitantly possible to -prcvidé* a large number of the
connection pdrtions. Furthermore, since within the second
openings the connection portions are disposed in a staggered
fashion facing toward the center from both sides of the pair
of long edges, an adequate spacing between the connection
partions can be ensured. Moreover, the connection portions can
be providedfbn the underside of.ihe semiconductor device
(within the mounting area of thé semiconductor device),
improving the flexibility afforded to design. It should be
noted that in order to provide the connection portions facing
toward the center from both sides of the pair of long edges,



arranged, in a staggered fashion, it is preferable for the wring pattern
to be separated and | ed al ong both sides of the insulating filmformng
the pair of long edges. In particular, since the wiring pattern surrounding
a single one of the second openings can be spread out, the wiring pitch
can be made coarser (mﬁder), and the addi4 i onal benefit of renoving
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film and the connection portions nay be posiltioned separated‘fromthe
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connection portions project fromthe insulating film facilitating
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extrem1ty of the wirind pattern may be bent in a direction
away from the surface of the insulating fiim,and the
connection portions may be -positioned separated from the
insulating film within the second openings.

By this means, the connection portions project from the
insulating f11m facilitating mount1ng on the circuit board.
That is to say, since the connection portions project from the
insulating film, when the semiconductor device is mounted on
the substrate being the object to which it is connected, a
fixed distance between the insulating film and the substrate
can be obtained, and an insulated state can be formed, whereby
precise design of both conducting and insulated regions
becomes no longer necessary., Moreover, since bending of the
insulating film which would otherwise occur can be absorbed by
these projecting connection portions, this is extremely
beneficial when the insulating film is being flattened.

The flexible substrate of the invention has an insulating

film having a first opening such that when connected to a



pattern formed on one surface of the insulating film and connected to the
sem conduct or el enent, having at an extrenmity connection portions
positioned in the second openi ngs. The second openi ngs have a pair of |ong
edges and are fornmed in an approxi mately quadril ateral shape, and the pair
of long edges are positioned at right angles to the closest one of edges

defining —thesbinigbndBeeWirNle erléipt CARNCToAED cdI ] OFIS iy € sdmdRoneicitd ra
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bet ween connection portions provided fromthe opposing | ong edges.
connection pokkcehd Bpehehabl Hapecapaiarofoleng edgbs amd raa ifoor medhvairrd atnhe
center of the second opening fromthe surface of the |nsulat|qg film
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openi ngs, thebgqnn%qhe@noﬁothe0031¢anfbéohgreﬂdeadjacent to the test pad,
and the area for soldering in the connection portions can be increased.
The length of the Hemg.edgpeisf of htheccomE®bEn R TP andugdy opposed
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By this*heans, since the connécfion portions are arranged
in a staggered fashion, within a particular second opening,
one connectiaon portion can be made iarger {(longer). Again, the
second opening can, compared with the case in which the
connection pdrtions are completely opposing, be made smaller.
For example, even in a narrowed-pitch situation a gap can be
obtained between connection portions provided from the
opposing long edges. '

The conﬁéction portions prefefably become narrower in the
direction toward the center of'thé second opening from the
surface of the insulating film. ;

By this means, since the conngction portions are finer

within the second opening, the spacing between adjacent



By this,means, since it is possible to formthe second openings while
avoiding all wires to the connection portions, high density wiring is
possi bl e, and application is possible to integrated circuits with a higher
pin count. Again, it is preferable for the length of the short edges
of the second openings to be shorter thaé the spaci ng between adj acent

second OpeniﬁgﬁnecéjonB ortionEEddfH bl madiePRatroWdrl 0ahar Msaal de@eryMRer
of wires between adjacent second openi ngs. . Furthernore, there is

preferably athirgle pakibiednolfi Rnpectibn pbrtliensooaacbeoprpeidedns
posi tioned in whichever second opening, to cause an_electrical connection
within this secondgajeni ng. is preferable for the wiring pattern toyhave a |f

by this nmeans the connection portions are |inked and made el ectrically
connect ed, inesgendade &pemedopriesag tan e the risesosd opARipgs and

The circuit board qf the invention has the sepiconductor. _deyi nd a
substrate wi eRestddsaldy GSH@HEFPHgtBaPPQrH¥ qhﬁrﬁﬁan?ﬁé?BBnPofﬁibng'
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conducting patter acturing a sem conduct or

devi ce of th'épenimggr}t Q7R | dHHRELAS oh SBAPL dnd Ocdn NBe afbimed apgaceptansd a
plurality of second openings in an insulating film_ The first opening is

positioned stbke tfet ipadreantatheolreanrfart i smlder ing hbn s&hdcoomnecdnon
el ement at |east part of the sem conductor el ement is positioned therein.
The second operitigasacan bgr dncdeassed.as to be arranged-around the first
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preferably détermined according to the positioning for
avoiding the wiring pattern. '

In particular, the length of the long edges of the second
openings preferably becomes sherter.moving in the direction of
disposition of the second openings  from the center to the
extremities, becoming shorter at a ‘'side of the first opening.

By this means, since it is po$sib1e to form the second
openings while avoiding all wires to the connection portions,
high density Qiring is possible, and application is possible
to integrated circuits with a higher pin count.

Again, it is preferable for the length of the short edges
of the second openings to be shorter than the spacing between
adjacent secoiid openings. _”

8y this fmeans, it is possible to form a large number of
wires between adjacent second openings.

Furthermore, there is preferably a 1ink portion linking
all of the connection portions positioned in whichever second
opening, to cause an electrical connection within this second

opening.



an extremty positioned in the second openings. The wiring patternis to
be connected to the sem conductor elenent and fornmed on one surface of the
insulating film The nmethod also includes a step of connecting the

sem conductor elenment to the wiring pattern and a step of nounting the sanme
on the insulating film The second openiigs have a pair of |ong edges and

are formed in an r.Qxi i el ' . ' f. edges
are positioned at %Pgl'ﬁf %gﬁ éfgeqqt?%ﬂeé a‘%ﬂ%@sﬁ%ﬁ%%ﬂﬁ’dgggéeoﬁrﬁmh ¢
first openi nghadthe16@#9eENY cORRéE BES, A PeridsReBe roba8e9hgdciasdd on
facing toward the center fromboth sides of the pair of |ong edges.

Wth a sem coatucited olgtvisienpignuf actured by this nethod, while observing
the second openings, it is possible to align ) .

8 the connection pdva icarcuntt hopsidsof ot hedinventiorihasi theo@ami.conduc thire
met hod of nanufacturiggqa flexible substrate of the(anention,incIudes a

step of formd%YNiGe andidsd AYORLHATE W TR 2sidepithgCRBAUEL AREJ PAFEL That

of 'the  senitOSMEL IR e e FonsEE SRR dbner T dMe stmigditlandt
second openi s e Wi iRt e 1B 1 RUBRBoTANBalhBreT i Phery of the

first opening. The netho so includes a step orm ng on one surface of

the insulating fiMheametthiodgopandreufadiawt ity @ossmétondupeoti devieé &h the
extremty positioned at_ the second openings, and connecting to the

seni conduct ori nveatsion  intiudasedl shepnofsdiormiagofa thrsthsapening faindma
The second openi ngs have a gair of Iongﬁed es and gre formed in
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element is positioned therein. The second openings are
provided s0 as to be arranged-around the first opening. The
. method also includes a step of forming in one surface of the
insulating fifm a wiring pattern having connection portions at
an extremity positioned in the seébnd openings. The wiring
pattern is to be connected to the semiconductor element and
formed on onefsurface of the insulating film. The method also
includes a step of connecting the semiconductor element to the
wiring pattern and a step of mounting the same on the
insulating film. The second openings have a pair of long edges
and are formed in an approximately quadrilateral shape. The
pair of long ‘edges are positioned*at right angles to the
closest one of ‘edges forming the first opening. The connection
portions are dﬁsposed in a staggered“fashion faciqg toward the
center from both sides of the pair of tong edgesl
with a semiconductor device manufactured by this method,

while observing the second openings, it is possible to align



each of the second openings all of the connection portions are
provisionally formed electrically connected by a |ink portion, after which
the link portion is cut away and renoved. It should be noted that the |ink
portion is fornmed for the purpose of electroplating or the like. The
met hod of nounting a sem conductor of th®& invention includes a step of .

forming a condygt E'&%n%%ttti%ﬁng gmoﬁgrwh;, PR o rhedl Sﬁhf‘ﬁepépﬁ’é@i DR fer

on the conducting pattern, a step of ‘connecting € connecti on

portions of the smE athod Uf dRHERGtURIR COTIipIe Rubistraty deatfe
of the 9 sol der previously provided to

t he conducti ngnya&ntdron includes a step oBRIfEFNOBSCRINPENONNGE TEHE NIRAWINGS
The invention will be described in detail with reference to the follow ng
drawi ngs, whefdingt opening gositdeerd suchr thaknbddihemtate £ aannendicror

devi ce; Fig. 2 shows.a filmcarrier tape used i.n_the fabrication _ of
the seni condudor He&i c&EBH CPRGULEPL: éﬁmrﬁent'?g Tea'“"’Iti gsp.ar§A aRf 3ghe
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seni conduct or peevipheryf dhether $trerbogiendnly,., The mdthod SrsandncBuseswa

stages in the process of mounting the sem conductor device of the first

enbodi nent onsaepi pduferming on one surface of the insulating film a wiring
pattern having connection portions at an extremity positioned
at the secodﬁ openings, and connecting to the semiconductor
element, and formed on one surface of the insulating film. The
second openings have a pair of long edges and are formed in an
approximately quadrilateral shape. The pair of long edges are
positioned at right angles to the closest one of edges forming
the first opening. The connection portions are disposed in a
staggered fashion facing toward the center from both sides of
the pair of long edges.

Here, fﬁere may also be incfﬁded a step whereby within
each of the second openings all of the connection portions are
provisionally formed electrically connected by a 1ink portion,
after which the link portion is cut away and removed. It
should be néted that the 1ink portion is formed for the
purpose of electroplating or the like.

The method of mounting a semiconductor of the invention
includes a sfep of forming a conducting pattern on a circuit
board, a stép’of providing solder on the conducting pattern,
and a step of connecting the 'cdhnection portions of the

semiconductor device to the conducting pattern by means of the



board; and Fig. 7 shows a second: enbodi nent of a sem conduct or

devi ce. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Preferred enbodi nents of the invention are now described wth reference to
the drawi ngs. First Enbodi nent Fi rstly the sem conductor device

relating to the invention, and the flekible substrate and circuit board
are describe o] sBLlSk L€ d h L gonduct or
10 devi ce. Thgg]ggﬁl ongagggﬁg §€°@é558 %3sg§8m#§ﬁﬁgcgg?%e§%§gg}ﬁforned on
one surface of an insulating film 62 and a sem conductor chip 66
provided utilizing a device hole (flrst openlng) 62a formed in the
insulating film62. The el TR ADESCRIRTIQ iTHHE Py a sem conduct or
element and is disposed so as _to project from the surface of the
i nsul ating f|Inl627bpp®BVEBtn0nthE7kLbééﬂﬂSQﬂihﬂﬂ(Jm dedaiilr widh pefecences
Is formed, and noreover sed with an agtive surface 66a facing in

t he d|rectlont8fthﬁefﬂégpwé“ﬁopéaﬁiﬁgﬁi WheEeIRSul ating fil m 62. The

bent 1n the direct TR of | M08, fackl BibcempRaiBebie, OFr 4inpeftiFoRfloto?

formed, and |aevqggnected to the sem conductor chi p66. The sem conduct or
chip

Fig. 2 shows a Tilm carrier tape used in the fabrication
of the semiconductor device of the first embodiment;

Figs. 3A-and 3B show stages 1in the proc9551ng of the film

carrier tape,, '
Fig. 4 shows a circuit board on which the semiconductor device
of the first embodiment is mounted;

Fig. 5 shows the form and-layout of portions of a circuijt
board to which connections are made, for the purpose of
mounting the semiconductor device of the first embodiment;

Figs. 6A and 8B show stages in the process of mounting
the semiconductor device of the first embodiment on a circuit
board; and - B

Fig. 7 shows a second embodii’ment of a semiconductor

device.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the invention are now described
with reference to the drawings.

First Embodiment

Firstly ‘the semiconductor device relating to the
invention, and the flexible substréte and circdit board are

described.
Fig. 1 éhows a first embodiment of the semiconductor



66 and insulating film®62 are sealed by potting with an epoxy resin 68.

The device hole 62a has the whole or at | east a part of the sem conductor

chip 66 positioned therein. That is to say, there are three types: (1) the
case in which as shown in Fig. 1 the whole of the sem conductor chip-66 is

positioned within the device hole 62a (A8rnmal TAB), (2) the case in which

the device &olfcel STR{E! ééthwéﬁé@ctéf‘ed@v%@%d} ORa g 34 64 an%tﬁ‘ﬁl'gltern 64

sem conductor chip and the sem conductor chip projects throug e devi ce
hol e while a pormedn o tdre seurdagduchdr a::im pi ngxtAnidyg outidimde s2heapgenang
(that is to say, the extended portion is not positioned within the

openi ng) (sl isem@ndustior (&)ip Hb ddsy iidedwitdfl 1giogert dewicy beltenefirst
sem conductor chip eﬁtends out si de the openi ng, e ot extremt
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film62, and connec on portlons fromthe wri att

are charact erizash Dyi g Midim W@%ﬁdsb!et’ﬂ@ ﬂmmm@onwmeaeahegm  Pngnd
connection portions 72 are constructed to facilitate bonding to a circuit

boar d. paet esenm 84 nosu cltommeds v iane mbrbayerhescdmsposednwpbhta@nactVQe

(external tewgg;¥252 ég;é¥2¥¥%érlgat %|%1?;2%¥onagg %ﬁeadev1ce hole 822 of
the insulating fiim 62. The extremity of the wiring pattern 64
projects into the device hole 62a, is bent in the direction of
the surface opposite to* that on which it is formed, and is
connected to the semiconductor chip‘éb. The semiconductor chip
66 and insulating film 62 are sealed by potting with an epoxy
resin 68. .

The device hole 62a has the whole or at least a part of
the semiconductor c¢hip 66 positioned therein. That is to say,
there are three types: (1) the case in which as shown in Fig.
1 the whole of the semiconductor chip 66 is positioned within
the device hole 62a (normal TAB), {2) the case in which the
device hole is smalier than thé"projection area of the
semiconductor chip and the semiconductor chip projects through
the device hole while a portion of the semiconductor chip
extends outside the opening (that is to say, the extended
portion is not positioned within the opening) (slim TAB), and
(3) the case in which one extremity of the semiconductor chip
extends outside the opening, and the other extremity produces
a gap in theIOpening (variant s)im;TAB).

The semiconductor device 60 has a plurality of openings



sem conductor device of a surface-nounted grid array type with no sol der
bal | s. However, as another exanple, nay be enployed the so-called BGA
(ball grid array) type of sem conductor device .having sol der on the
connection portions 72 (external termnals). Agai n, the sem conduct or
chip 66, while facing upward in Fig. ®RXreverse TAB), is not restricted

to this, and tlecond GPHiHgY) CI0 P(heve PeaRtéd bee TOYREERiE8 UPQuasVigrisel
orientation (face-down) (so-called front TAB). In other wrds, the -

sem conduct or ecipiressapnbé openiingdnee fer st ad waysf doe toksebsepohdr wgeinamgsi)n
this case, since it is possible for the reverse surface of the \
seni conduct or felmgd: dncdheadnsuiating: fdnmos2d, 2py sennestiipg PREtions 72
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exanpl e adj acent s er bunps can be avoi

12 Fig. Boalrdws a flexible substrate (hereinafter termed "film
carrier tape") wused in_ the fabrication of the sem conductor device
of the first enfibei semicondugtorhdéeviteetPbhes $hpscoanectionupedtions
substrate for naornal g@g& nount i s.an _enl arged vi ew of a.gart

.. Fig. 3A is.
of the film dAriextarnsd tRAmING T5) aF5an9ed abR 24 AAGn Ald@Yardie | dBna

semiconductor device of a surface-mounted grid array type with
* no solder balils. However, as another example, may be employed
the so-called BGA (ball grid array) type of semiconductor
device having solder on the connection portijons 72 (external
terminals}. . .
Again, the semiconductor chip 66, while facing upward in
Fig. 1 (reverse TAB), is not restricted to this, and the
semiconductor chip may equally be mounted in the reverse
orientation {face—down) (so-called front TAB). In other words,
the semiconductor chip may be positioned on the surface of
bump formatidn. In this case, since it is possible for the
reverse surface of the semiconductor chip to contact the
motherboard, by connecting the semiconductor chip to the
motherboard with for example si1ver.paste or similar thermally
conducting adhesive, the heat dissipétion of the semiconductor
chip can be improved. Further, according to the thickness of
the semiconductor element, since a fixed height can be
obtained between the insulating film and the motherboard,
short circuits between for example adjacent solder bumps can

be avoided.



t he above-described insulating film62, and has sprocket holes 74a and a
device hole 74b being a first opening (see Fig. 2). The device hole 74b is
such that when the sem conductor chip is nmounted at | east a portion
thereof is positioned therein, and is approxi mately quadrilateral. In this
enbodi ment a square form having four si@iégs of equal length, is used. The

sides of the devicerfigl ezarghawsovi dedeRapdb! alublse rhhie S('Hlﬁsewfﬁtfﬂmgtéhtﬁed
filmcarrier tape 74.1t should be noted that the device hole 7

equal | y be obl'6higlmo carcherhetapei) of usbd sanldmwxhuﬁabrxduuxon ofVVthen
the opening 70 of the filmcarrier tape 74, a provisional wiring pattern 76
i s formed. Thl%e%’r@ﬁn%lﬂ@MT vﬁﬁ‘\ﬁ@e p&Xf ethe7gFR&S ta embrdppenton 788, this

connection porf{jons awrjng pattern 64 forned integrally, and_the

link portion }P’betf%r ﬁé‘&sttéaéﬁt ehtl HEPHs2§ he (ﬁb@ﬁltﬁ@tm t@cRogmaly nEAB
ti { 72 t f t t

wth the T bk MAREFirlé 7é§*ﬁbaggﬁp§§a§Po§8ﬂ‘ﬁg?ﬂ. Yifly ol 2" ami gl m

that the each of.{\er COINECIIRNS FPRHVESHr FOP éthat t%}ﬁ °§d&§pgtza?€'&' $&fms

link portion 76b is connected In a poSition suc tance is

short. By neanshéfabdies-dusdtiivedndhsuikichggpai 1wreR,’@ndl haefsphecket holes
connection portions 72 are electrically connected, and have el ectroplating

processi ng appl4acandifa atevice dlodet 74pl heiing a first opening (see Fig. 2).
13 processing, separation is carried out at prescribed |ocations, to form

t he above- mentiRfedP Vi ¢8 rﬁfﬂpﬁﬂﬂ? ni$AUGh Wafuvhen ‘Htﬁe%?"!mnqtmatw chip
Fequi red. but 19 ortedea frTeR iR it P pritiatt g | B TR St
DR s e A e
related itens,sduicte afofm/ waeiny efsliessides® dlequal length, is used. The
sides of the device hole are provided parallel to the sides
forming the film carrier tape-74..It should be noted that the
device hole 74b may equally be oblong to match the form of the
semiconductor chip.
within the opening 70 of the film carrier tape 74, a
provisional wiring pattern 76 is formed. This provisional
wiring pattern 76 has a 1ink portidn 76b, connection portions
72, and a wiring pattern 64 formed integrally, and the Tink
portion 76b ié formed to extend across the opening 70. Each of
the connection portions 72 (wiring pattern 64) is formed in a
state integral with the 1link porfion 76b passing across in
this way. It should be noted that the each of the connections
between connection portions 72 and the link portion 76b is
connected in a position such that the distance is short. By
means of thfs provisional wiring pattern 76 all of the
connection paortions 72 are electrically connected, and have

electroplating processing applied. After the electroplating



required, A part of the wiring pattern 64 projects-into the device hole
74b, and can be connected to the sem conductor chip 66 as shown by the
doubl e-dotted broken lines in Fig. 2. Again, the filmecarrier tape 74
has t he above-nenti oned openings 70 fornmed therein. These openings 70 are
in the formof slots, and are such that bpart of the provisional wring
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proj ections 7 ace Irection towar cent romthe opposi ng

long edges. The fivrai et Cdtsovdame NPTRRE Wi DTy esdtfdmin 6 1espReUTGe be
| ong edges to oppose each other in a staggered fashion. In other words, the

proj ections 76a&tedojat i hhe exglagatdonetherRgais, ofl lanofexdmp i® oj ecwihdieh
76a are linked_ to the link portion 76b in the center of the opening 70. |
From t he provPdREAZOPIRLIRG RAGESE T7H t hes FeauEad. b PWut I Nndhenwa§asee in
i nk portion 7§b, as&ﬁ own inlﬁéﬁ 3B, a constructi.on is obtaineg.iﬁ whi ch
the connect i ofNRGRt PO A R SIS B hBOLpERANIEETn. Ofhelll WRARR O8N
portions 72 ipdi [os TN pr @lect,i epai-3iLRg safitear,
Phe 11 nk port Fogcas A3 opRTa TR, T, Usdh" The praVap Aan WFrIng0pReiin,

the projectiong {8anodr Faguered anétesds®sre the %peration of separation
14 or zigzag fashion, projecting toward the center fromthe | ong edges of

t he opposi ng laadg &dpesedbtede idmems,ngsuch as for texample lidesqt esré haot
the projections 76a project from pad portions 78 of g;eate[ area than
other wiring. reggacefi-cA IPArthf pdra iwhsi v RAtig it pkezectehantot K&e

TG A PSR, R LR S bbbl St (b R bRk
e i T o SFTRLBCHS, M b g o RIS off SR 1SR SH B 2.
used for testing, AgafRcethBefiam Barrienstdfears RaSViHEdabblkefehtt ionkase
proximty to the connectiagon portions 72, they can al so
openings 70 formed therein. These openings 70 are in the form
of slots, andéare such that a-part of the provisional wiring
pattern 76 is exposed. In detail, within an opening 70 a
plurality of projections 76a face ih the direction toward the
center from the opposing long edges. The projections 76a,
moreover, project from the respective long edges to oppose
each other in a staggered fashion. In other words, the
projections 762 project in a zigzag manner. Again, all of the
projections ?Ga are linked to the: link portion 76b in the
center of the:opening 70. )
From the provisional wiring pattern 76 thus formed, by
cutting away the link portion 76b, as shown in Fig. 3B, a
construction is obtained in which the connection portions 72
project from the openings 70. These connection portions 72
indicate the portions of tne proisctions 76a remaining after
the link portion 76b has been removed, and are therefore in

the same way as the projections 765, arranged in a staggered



be used as part of the connection portions. As a result, when the
connection to the external circuit board is carried out, the connection
material, for exanple in the case of solder just the anount of solder to
formthe projections (bunps) can be provided. To the filmcarrier
tape 74 processed in this way, the sem &&nductor chip 66 is attached,

prescribed | gga fi : I 4 t

Cerm conduct of ¥ ddd ag 885h opy gPPRIRE%aFb FRErd “eFE GiterKbon Fifs Tt
circuit boar ‘édg'éé"’fblfcﬁﬂes dﬁﬂd&h% TR SRIPesORFUTHRT opfening 9b.the first
embodi nent. As shown in this figure, the connection portions 72 of the
sem conduct or devitceh®Ulalr ®ebooded thapothe omsoject tomset8a grr Bz o faom
circuit board 80. The portions for connection 82 are pads form ng part of
t he conducti@quﬂnaﬂtﬂdmsneﬁSonofhegﬂeaﬂﬁn e d Boan  othdhe wngmnnung
film®62 shown in Fig
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W ring patteP forne Is also such that the wring pattern 64 is
hot covered. greaterFlegtteE\tShCafﬁtéﬂ"letH@rmrﬁndpd:lﬁt/m Péb PPst caBsawkyyd the

ol reut pad portions 78 can be reached with a probe, and testing
carried out. Again, while the pad portions 78 can be used for
testing, sinde the pad portions 78 are provided linked in
close proximity to the connection portions 72, they can also
be used as part of the connection portions. As a result, when
the connection to the external circuit board is carried out,
the connection material, for example in the case of solder
just the amount of solder to form the projections {(bumps) can
be provided. ‘

To the fﬂ1m carrier tape 74 processed in this way, the
sem1conductor ch:p 66 is attached, prescr1bed locations of the
film carrier tape 74 are cut away, and the semiconductor
device 60 of Fig. 1 is obtained.

Next, Fig. 4 shows a circuit board on which is mounted
the semiconductor device of the first embodiment. As shown in
this figure, the connection portions 72 of the semiconductor
device 60 are bonded to portions for connection 82 of a
circuit boaréisa. The portions for connection 82 are pads
forming part of the conduction pattern formed on the circuit
board 80.

The insulating film 62 shown in Fig. 4 may, for the



boar.d to.which connections are nmade, for the purpose of -nounting the
sem conduct or device of the first enbodinent. It should be noted that in
this figure the so-called wiring for the purpose of connecting the

sem conductor device to the outside is omtted. The portions for
connection 82 are formed by solder print}hg and are arranged in a zigzag

pattern, correspgpwiey offo fvh@véﬁf% Qferid’i?ug%bgué' YV e GGRAECAT Ofat

portions 72. In nore detai as shown in Fig. 3B, the connection portions

72 are exposeddmrmieraghake.t hdnoppbdiisngcheeg edigesvef, eatire olmed ipy0,0f
and the portions for, connection 82 are arranged as a corresponding, set in
two rows. Mor ddvaisepdf nhe dafdckaloP 136 tisoh thegsd dg (Thpfe which the

i ch the por SGRSSTHCTET TR HE B0 I8EkS or baF r ibgehhi Aha_ $i4ggdacthe
shi oh the por 1 J _ i 408 _

of Tormb for WEDETITRS MO Eikedey sReBS P B 1R sufftdi o siyidh e
for connecti o g4 fPpderdrH B4 1 fPhede 19 998 d Yubh AHYE the wiring

Mor eover, since the portions for connection 82 are formed from solder,

sol der is notpatrtend e id arot tdovere@nection
16 portions 72. Thi s enbodi nent is configured as thus described above,

and now a net hod offF igandf showsi hhetfermard ayduscofbeartions offte aigtchoidt

of manuf aCtur%o%frdt h%osewng cohndgg%ggcgci?g}]ge a6roe niade, for the purpose of
mounting the ‘'semiconductor device of the first embodiment. It
should be noted that in this figure the so—called wiring for
the purpose of connecting the semiconductor device to the
outside is omitted.

The portions for connection 82 are formed by solder
printing andare arranged in a zigzag pattern, corresponding
to the layout of the above-mentioned connection portions 72.
In more deta??, as shown in Fig. 3B, the connection portions
72 are exposéd from each of the opposing long edges of each
opening 70, and the portions for connection 82 are arranged as
a correspondihg set in two rows. Moreover, Opposihg connection
portions 72 are arranged in a staggered fashion, and are thus
overall in a zigzag pattern, as a result of which the portions
for connecti&h B2 also are arranged”in a staggered fashion, in
a zigzag patférn. It should be noted that in Fig. 5 a variety
of forms for the_portions for conneétion 82 are shown, but the
portions for connection 82 may be formed by any one of these
forms alone. |

Moreover, since the portions for connection 82 are formed

from solder, solder 1is not required for the connection



shown in:Fig. 1 includes steps of formng the wiring pattern 64 on one
surface of the insulating film62, formng a device hole (first opening)
62a in the insulating film®62, and using the device hole 62a to instal

t he sem conductor chip 66. The sem conductor chip 66 is disposed so as to
project fromthe surface of the insulatitfig film 62 opposite to the surface
on which th?dyfﬂdﬁ%[¥g;ern 64 is formed, and noreover is disposed with
its active, surface 66a facing in the direction of the device hole.62a

of the insulatinhididnbodudnentheisegbheiylye®f ashehusr idegchrdbiedr e,
projects into the device hole 62a, is bent in the direction of the surface
opposite to angatnavh avmethdd afs manwfed tudriag $heosamet 8 deschdbed.

sem conductor chip 66. The sem cgnductor _chi 66, and insulatjng film

62 are seal ed by g&& medhaid Rfamappsagiuesi af B semicontuctamiaRntrft
covice 50 PSR, A4, S EHa%I R, oY TBaithel IR, P Bt R
o e Bba, SR SSRECB, CHY, ihBG1APHES, O 5, SofipRFYSERe 7O
circuit boar@gie (firl%2iopenting)serhcPpdtiré oinsll &t ify Min & acmD uswy d
in Fig. 1 (reverse TAB), is not restricted to this, and the 'sem conductor
chi p may equalhey dewimeuhode 62at he jnstalbethve i semzondudtacehdiows. The
gio-called f%%%%agﬁBchJ}‘§J¥§ g%”f?’disposed 80 as to project from the
surface of the insulating film 62 opposite to the surface on
which the wiring pattern 64 is formed, and moreover is
disposed with its active: surface 56; facing in the direction
of the devi¢§ hote 62a of the ;fnsuiating film 62. The
extremity of the wiring pattern 64 projects into the device
hole 62a, is bent in the direction of the surface opposite to
that on which .it is formed, and is connected to the
semiconductor. chip 66. The semiconductor <chip 66 and
insutating film 62 are sealed by potting with an epoxy resin
68. |
The semiépnductor device 60 has"the plurality of openings
70 formed in-the insulating film 62; and connection portions
72 provided from the wiring pattern.64 are characterized by
being exposed by the openings 70. The openings 70 and
connection portions 72 are constructed to facilitate bonding
to a circuit board.
Again, the semiconductor chip 66, while facing upward in
Fig. 1 (reverse TAB), is not restricted to this, and the
semiconductor ..chip may equally be'mounted in the reverse

orientation (féce—down) {so-called front TAB). In other words,

i



t he sem conductor chip may be positioned on the surface of bunp formation.
In this case, since it is possible for the reverse surface of the

sem conductor chip to contact the npotherboard, by connecting the

sem conductor chip to the notherboard with for exanpl e silver paste or
simlar thermally conducting adhesive, &Re heat d|55|pat|on of the

ser conduct oren oy g fdh ARt BHEH, mBY" HRETparCRiilid b Othbe slbirakaessy of

t he sen1conductor enent,. since a fix elg t' can obt al ned between

the insul ati manrp | foanglt {de. NPAhenhgarcdse ,ShdirceCi TICUi § SpbeETB®8 ffor the
exanpl e adj acent sol der bunps can be avoi ded. The filmcarrier tape

74 shown in Fieyerkse nsunflasea oft ephef a‘ennmowgiud‘t@rspckntﬂxetwhod:estaaa arnee

the device hole 74b being a first openlng and a, st of form.ng within
the openi ngs Modh&TdaaTeh stnaﬁOWQQ'Wg’\QJa her rsefsic qpa'rrqr oPht"ﬁl sto the

Beross the ofteiE BRATEHA thath? AT & Siear Bﬂggso‘??.”%ﬁfﬁ (ti)
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passi ng across 1 n oted tha

connecti ons Wﬂﬁe%rpwemﬁmwrtﬂmeﬂ Aeoritd nig Hle Rpe! itk c?@és'ss of
connected in a position such that the di stance is short. Since all of the

connection pahe ogemigoadactbect elemehy, coyimae ed, dfiked leébght om&m 1))
processing, sSeparation is carried out _at prescrlbed | ocations, to
formthe abo@@immdon?é@lfwwml t§e pswlat o film @angn the modhesibesd,
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portions 72 be avo1ded.

The film carrier tape 74 shown in Fig. 2 includes a step
of forming the sprocket holes 74a and the device hole 74b
being a first opening, and a step of forming within the
openings 70 the provisional wiring pattern 76. As part of this
provisional wiring pattern 76 is formed the link portion 76b
to extend acféss the opening 70, éhd each of the connection
portions 72 (wiring pattern 64) is formed in a state integral
with the 1link portion 76b passing across in this way. It
should be noted that the each of the connections between
connection portions 72 and the link portion 76b is connected
in a position such that the distance is short. Since all of
the connection portions 72 are electrically connected, after
electroplating processing, separation 1is carried out at
prescribed 1locations, to form the above-mentioned wiring
pattern 64. h

From the provisional wiring pattern 76 thus formed, by
cutting away the link portion 76b, as shown in Fig. 3B, a

construction is obtained in which the connection portions 72



18 .proj ect fromthe openings 70. It should be noted that the
projections 76a project from pad portions 78 of greater area than other
wiring. Specifically, pad portions 78 of greater extent than other wring
are provided, and the projections 76a extend fromthese pad portions 78.
By the provision of the pad portions 78 B8 greater extent, after the link

portion 76b i $ Hie@Vron Nehe figidd ges. 78 can be reached with a probe,
and testing carried out. othe filmcarrier tape 74 processed in

this way, the senikbbrshoilat behinptéd ithait thehedo jec ttons bzeh |posie onsf mdm
the filmcarrier tape 74 are cut away, and the sem conductor device 60 of
Fig. 1 is obtd&afbd.portionsiex¥8 pifgs.9reRteId 6 ehowtBaAgedthe it hev Yridtdkss

EEarSE T nor SRRATHICA Hibe. pash RAETEBNEnd 1oyi Ghea Faior PRERBAAIAGN & TRy
board. In mor oF _ _ _
Referring to W ateepYPI4EH; iR tng BRodRERTENNZoRCEkEEM om thase

60 on the ci ”dﬁ&.p%&@%@@vwgtﬁ@eppwwﬁﬁ 6#' tRENBAA! PP t83nisS 1OV T
.descri bed. First, as shown 1n FIg. 6A the sem conductor device 60 is
pl aced in posigrieartean dxneerst y caf tebotiie Bnk | ponviendeéhi is cpasiawayni rghe s
carried out so that the portions for connection 82 and the connection
portions 72 amadal pgntiionFhds, can btesdeasdedbvith & miohewer ands @ tdag
printed on the | ands, of the portions for connection 82, by carrying out
reflow in thi $a7dii&% s shown in Fig. 6B, the portions for connection 82

fuse, so as to suregungh S he REripPEr@l e454a58 BFobbBsed in this way, the

semiconductor chip 66 is attached, prescribed locations of the
film carrier tape 74 are cut away, and the semiconductor
device 60 of:Fig. 1 is obtained.

Next, Figs. 6A and 6B show_stages in the process of
mounting the ‘semiconductor deviceiof the first embodiment on
a circuit board. In more detail, Figs. 6A and 6B show regions
corresponding to Fig. 3B, that is to say, the surroundings of
the connection portions 72. Referring to this figure, the
process of mounting the semiconductor device 60 on the circuit
board 80 having the portions for connection 82 is now
described,

First, as shown in Fig. 6A, the semi¢conductor device 60
is placed in ?osition on the circuif;board 80. In more detail,
positioning is carried out so that the portions for connection
82 and the connection portions 72 are aligned. Then, as
described above, since there is solder printed on the lands of
the portions for connection 82, by carrying out reflow in this
state, as shown in Fig. 68, the portions for connection 82

fuse, so as to surround the peripheral surface of the



19 conneg¢tion portions 72. In this way, as shown in Fig. 5 the connection
portions 72 and portions for connection 82 are connected. Accor di ng
to this enbodi ment, since bonding is carried out within the openings 70, a
check of the connection state, repairs, and electrical testing can be
carried out easily. Again, since it is p®ssible for the solder used in

bondi ng when 45 ¢4 hiyn thes } N Y/ Qﬂﬂfn
spread si dem@r}%&aflégll %{Bﬁ W’s%'or -cﬁlhra’cé_lzi_ con ac%sogrggitrtv_een hg?lh_c{erg?
connection porddrmiecfPorlopbetiengurr2 |and agdirtionAs Fdrcecomnédt sosnigedi et
the connection portions 72 are disposed in a zigzag pattern, the gap

bet ween opposiamnnestatecti on portions 72 is large, and fromthis point of

view also, contacts between adjacent connection portions 72 are .
pr event ed. | tAceAAng te thyscambodimentor S10ge bRAAANAY 1Sorcafhied
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60 shown in Fig. 1. I nsofar as the sem conductor device 90 has an

insulating fiwherD4nedted atovisvweldl it tveirrh i92 tied opendmgsoTdycttire ctenueitcy
to spread sideways is avoided, and short-circuit contacts
between adjacent connection portions 72 do not occur. In
addition, since in this embodiment the connection portions 72
are disposed in a zigzag pattern, the gap between opposing
connection portions 72 is large, and from this point of view
also, contacts between adjacent gonnection portions 72 are
prevented.

It should be noted that for the bonding of the
semiconductor element, it is also possible to use the so-
called B-TAB type in which projections are formed integrally
on the side of the wiring pattern.

Second Embodiment
Fig. 7 shows a second embodiment of a semiconductor

device. The‘éemiconductor device 90 shown in this figure has
a variant form of the connection portions 72 of the
semiconductor device 60 shown in Fig. 1.

Insofar}as the semiconductor device 90 has an insulating
film 94 with a wiring pattern 92 and a semiconductor chip 96,
and an opening 98 is formed in the insulating film 94, it is
the same as the semiconductor device 60. However, it differs
from the semiconductor device 60 in that a part of the wiring



and an opening 98 is fornmed in the insulating film94, it is the sane as
t he sem conductor device 60. However, it differs fromthe senm conductor

device 60 in that a part of the wiring 20
pattern 92 is bent in a direction away fromthe insulating film 94, and
connection portions 99 are forned. 20n this way, the connection

portions 99 replasent 89 RUREHt 2Nl HOWALEBEibA %ﬂ@ﬁiﬁﬁgﬂﬂkh¢bﬁﬁsu$5@?ﬁg

the wiring pattern 92 is extrenely thin, preferably a part of the wr.ing

pattern 92 {$Iimbeat ahd cdanettive senteehsogs postfermed 99 |immediately
before connection to the board on which nounting is taking place, and the
mounting is then cinritdd souwayi nihi acehpection partdlons d9%e repleade hahe

for the bonding of the sem conductor elenent., it is also ,possible tg yse
the so- cal | RUBRTABARGpAGURtHNG: i r Baetl i bated  cHeRred iNGLegihe | YTr dRY

e Sl 0es! | SRR F 102 P (S framelie i o erably, aspagt of the atriRET
o SOl TRELERPAL 92 s, o ons R, "TULE! G T CLHBRY 18R 2pbiiTbrgegino
immediately before connection to the board on which mounting
is taking place, and the mounting is then carried out
immediately.
It should be noted that for the bonding of the
semiconductor element, it is also possible to use the so-
called B-TAB type in which projections are formed integrally

on the side of the wiring pattern.

L



sem conductor el ement positioned in said first opening '
sem conductor element is disposed on said insulating fil mﬁmlﬂimHHHIil““l
openi ngs provi ded aligned around said first opening, each*of ¢tsald second

openi ngs having a pair of |long edges in an approximtely quadril ateral
shape, said | ong edges positioned at rigRt angles to the closest one of

edges definin@Hﬁﬁigsf&FﬁgMgge?gng; and a wring pattern formed on
a surface of said insulating fifmand connected to said sem conduct or

el enent, said wiring paht semibondagter Pdevdte | Yo®ipePsiggii on portions at
its extremty, ones of said connection portions positioned in each of said
second openi ngs, sai d oaesemfcesnddctonnetemnamt portions di sposed in a
staggered fashion facing togward a .center.  of each of sajd second, openings
from said | ong edges ofadadmsgfladdng skiclhdhayingngs.first opentpg and a

sem conduct or evife of claim1 ﬁgherein.said extregity of said vwging .
pattern i s behUTHI LY 8L SRCARAy PPERIBESA i Adul 4E43F iRt eRh oF2idid
connecti on pogg.d iLjo a . aid_i: gt ' it
Connect | 0 BoLLh LR AISLoF oBFinaRpBRT1BHEN, TR oA WX SAdATRY! iR
an insul ati ngsd {d Mmshavicd@iducitioTste PN N018Nd i pdddRl b Y safi dSermédiating
openi ngs, said second openings provided aligned around said first opening,
each of said ®tktmpdsaid second openings provided aligné@ apeondgsabdvf hgst
pair of long edges in an approximately uadrilateral shape, said |ong
edges positi crrentng, regdh afigseddt secnadcbpesdngsndayii ngdgePaiot i of nhorai d

Lot 26 a3 BRebuSheBalS mion L okes] Hn 50 RS abfes
S0 A e gt gaand WA T DU STRRE, By bFedbes
connection pcuéf%?tséig £XES LB InIHES 4Hg sai d connection portions
positioned in each of said second openings, said ones of said connection
portions disposed in a &t agigeirgl pagiteon fhormedt comar & asaefibee 0bfecashi of
sai d second openings, from: . .
thsulating ¥3lm and connected .to said semiconductor element,
séid wiring pattern having a plurality of connection portions
at its extremity, ones of said connection portions positioned
in each of said second openings, said ones of said connection
portions disposed in a staggered fashion facing toward a
center of each of said second openings from said long edges of
each of said second openings.

2. The semiconductor device of claim 1, wherein said
extremity of said wiring pattern is'bent in a direction away
from said insulating fiilm, each of said connection portions
positioned separated from said insulating film within each of
said second openings.

3. A f}exib]e substrate, comprising:

an insulating film having a first opening and a
plurality of second openings, said second openings provided

aligned around said first opening, each of said second



sai d | ong edges of. each of said second openings. tu" nuuﬂ“&H“Euuu
substrate of claim3, wherein a pair of said connecti b LRI 1y

opposed in one of said second openings are provided in*a posfti'on
symmetrical with respect to a phantomline parallel to a shorter edge of
each of said second openings. 5. 2Phe flexible substrate of claim 3,

wherei n each | q,;%}nﬁfél n rti QRS 0 re i bl BG b
toward the ceﬁ%g?§§PgeaC 0 sgiéﬂgétoﬁg g%@%iﬁ§§g€€b%ﬁgg?h ﬁgﬁ{?éé@ﬁ&%qg
said insul ati ggatirkiMmteral Gshapde Sadxi bi engulsioeat epoéithynede af clights
3to 5 wherein said wiring pattern is forned close to said second
openi ngs, havanglast es¢ pde conneestd ome ond obdgepd debimbng | & isbr fiigss.
7. The flexible substrate of any one of clainms 3 to 6, _wherein the.length
of each of saOGenéﬁg,eé@egeéﬁtsaﬁdtsﬁ@oﬁdséﬁéﬁpﬁgchgrdﬁﬂEWﬁFﬁe8°§836PGP%g

to thei iti f . ) . . i di i
wring patterin Sa1dpfirste qRaning bR SRid semipanapsTols ABMRET {8
| d - S A . Shor | directi f
therr Gt Spos: 0 SRRS PPN Sall b oHTaBEhR T FROCART 2 o0 s L1 one, sai d

| ong edges becom ng shopt eyj @in?‘ pacter’n Fairthed r 6h operinFace of 9saidhe

fl exi ble substrate of any one of clains 3 to 8, - wherein a shorter edge of

each of said $peahdtdpgnifidm,i ssashowieing hpatbespabiangnigetareehusal] itenof

ones of said second ; .
connection portions at its extremity, ones of said connection
portions pos%tioned in each of said second openings, said ones
of said connection portions disposed in a staggered fashion
facing toward a center «of each of said second openings from
said long edges of each of said second openings.

4. The flexible substrate of claim 3, wherein a pair of
said connection portions mutually opposed in one of said
second openings are provided in a position symmetrical with
respect to a phantom line parallel to a shorter edge of each
of said second openings,

5. The flexible substrate of claim 3, wherein each of
said connection portions becomes narrower in a direction
toward the center of each of said5second openings from said
surface of said insulating film.

6. The flexible substrate of any one of claims 3 to 5,
wherein said’ wiring pattern is formed close to said second
openings, having a test pad connected to one of said
connection portions.

7. The filexible substrate of any one of claims 3 10 6,
wherein the length of each of said long edges of said second

openings is determined according to their positions for



openi ngs. 10. The flexible substrate of any one of
furfther ‘conprising a link portion within each of said seilmllmlIE“lﬂ Q “IIII
said link portion electrically connecting every one of sdidcohnetting
portions in each of said second openings. 11. A circuit board,

conpri si ng: sai d sem conduct o23device of claim1l or 2, said
sem conduct or gy Fthd'avd 1t wir thed Pa&rmn portions; and a

substrate having a conducting pattern thereon, said connection portions of
sai d sem conduct or glevi Cehe ddrexam@dsuossaadecmﬁmmmng paheeenn said lohg A

met hod of maki ng a sem conductor device, conprising formng, a
first opening @ ofl gaddi sgc@ndmmgsapbmm sher48ri a3angta i fqumon
sai d second openi ngs, proyi ded, ned around said first

sai d second dﬁénth@bfhgﬁﬁﬁesétbﬁﬂ 3 ooy GRIYERS | kO ﬁxﬁﬁgﬁgi?gﬁtéﬁp sald
dril | h |
gfﬁsé'staf)ﬁéaofdwg@%s Tt AL, T 98 bAPRIAG shbPrbr 0¥ & dibe Ty

24 ml¥%ﬁ%fM ¢] difimpttern on a surface of said insulating
film said mnrlng pattern’having a plurality of connection portions at its

extrem ty, ones of gai d TIRNERH W e RUbSteateP0¥ ahynedei of eptdimé Iatal 8,
second openings, said ones of said connection portions disposed in a
staggered fashhwrein a shorter edge of each of said second openings is
shorter than a spacing between adjacent ones of said second
openings. |
10. The flexible substrate of any one of claims 3 to 9,
further comprising a 1ink portion within each of said second
openings, said link portion electrically connecting every one
of said connecting portions in each of said second openings.
11. A c¢circuit board, comprising:
said semiconductor device of claim 1 or 2, said
semiconducto? device having said connection portions; and
a éubstrate having a conducting pattern thereon,
said connection portions of said semiconductor device
connected to said conducting pattern.
12. A method of making a semiconductor device,
comprising:
forming a first opening and a pluratity of second
openings in &h insutating film, said second openings provided
aligned around said first openihg, each of said second
openings having a pair of 1long edges in an approximately
quadrilateral shape, said 1long edges positioned at right

angles to the closest one of edges defining said first

opening;



edges of each of sai d sacond openi ngs: and T Y llﬂlﬂllﬁﬂlﬂl g

sen conduct or el enent on said insulating filmand connetti‘ng ‘sai'd

sem conductor element to said wiring pattern, at least part of said
sem conductor element positioned in sa#4 first opening. 13. A
net hod of making a flexifdrenisupsar aker irepnpaitiiery on a surfhoeniof &said
first opening and a plurality of second openings in an insulating film
sai d second opersiuigst imrgovF ti, aaagnydraneumtmm fha»sung)paanpr’hgraéactu off
sai d second openings having .a pair | on dges in an approxj mat el

quadri | at er al CORREE T 9L @A ﬁ&nédéésﬂ%s?’f 6%Ht3étt MNghto aﬁ?dlde§°"c’1?y°tth1ém

cl osest one of edges definin first east art of

seni conduct or P& S BS§|"tt|‘gﬁ‘8§aWne%%n &% 35&5' 8%8%‘&9‘) §i paid ones
sem conduct or QI@@@& é&h é%fgg& ébpp1 ddi F ¥?9§@¢ed shlon
|nsu atlng In

formngavmrlng pattern onasur aceo Sal m Sal

pattern havi ng g {Rgurithidnd o c&PEEOECsf 08aRr &f 08418t setbnaxopemings m
of said connection portions positioned in each of said second openi ngs,

sai d ones ofsaahh1¢nmyuadge$noﬁoe@w@nsfdBapdssdcondaopeaggesedahdsh|on
facing toward a center of each of said second openings from said |lang.
edges of each of said s@crmdimnarwnconduq‘apr elemepitnen 71 ddiisygating

flexi ble substrate of cla 25
film and connect1ng said semiconductor element to said wiring

pattern, at least part of said semiconductor element
positioned it said first opening. -

13. A method of making a flexible substrate, comprising:

forming a first opening“and a plurality of second
openings in an insulating film, said second openings provided
aligned around said first opening, each of said second
openings having a pair of long edges in an approximately
quadrilateral shape, said long edges positioned at right
angles to the closest one of edges defining said first
opening, at 1east part of a sem1conductor element positioned
in said first opening when said semiconductor element is
disposed on said insulating fi]m;:énd
forming a wiring pattern on a surface of said

insulating film, said wiring pattern having a plurality of
connection portions at its extremity, ones of said connection
portions positioned in each of said second openings, said ones
of said connection portions d1sposed in a staggered fashion
facing toward a center of each of “said second . openings from
said long edges of each of said second openings.

14. The method of making a flexible substrate of claim



13, .further conprising: formng a link portiﬂmmmﬂu I Eﬂ “ L
sai d second openings, said link portion electrically cdm i S
of said connecting portions in each of said second openings; and
then cutting off said link portion to formeach of said connecting
porti ons. 15. A nethod of nounting?3ai d seni conductor device of
claim1l or 2, 1@QNPuiryihed: comprising: formng a conducting pattern on a
circuit board; providing solder on said ponducting pattern; and
connecting said connediravingoa t1ors poftieniwithim eapbduef osaddviseeans
sai d conducting pattern by neans of _said sol der gqpvided oq:said .
conducti ng pafP&nings, said 1ink portion electric y connecting said ones
of said connecting portions in each of said second openings;
and |
then cutting off said link portion to form each of
said connecting portions. :
15. A method of mounting said semiconductor device of
claim 1 or 2, comprising:
forming a conducting pattern on a circuit board;
providing solder on said‘conducting pattern; and
connecting said connection portions of said
semiconductor device to said conducting pattern by means of

said solder provided on said pondgcting pattern.



