SPECI FI CATI ON TAPE- STYLE FLEXI BLE Cl RCU T BOARD, AND
MANUFACTURI. NG METHOD AND MANUFACTURI NG APPARATUS FOR
THE SAME TECHNI CAL FI ELD The present invention _
relates to a tape-style flexible circuit board using
a flexible filmwhich is appropriate as a circuit
board having a highly precise circuit pattern, and a
manuf act uri ng nmet hod and _a _manuf acturi ng apparatus for
the same. BACKGROUNBFAREFFEGSELREr with the reduction
in weight and the mniaturization of electronic

TAERodydest LiEh! Bhe FRSEBITBAARD, PNBMANGARCTURIAG ME RilGiyAND
of printed circuit boards has been required. Flexible
circuit DYANUEACHARDEG bRREARAEKS ngOR t PR eSAErensi onal
Wi ring possible, and therefore, appropriate for the
m niaturization of electronic products, and thus,
demands have been expanded. In accordance with a COF

TECHMTICATIOMIEMDDeX) technol ogy which is used for
connecting an ICto a liquid crystal display panel, a

t apghst presthexihbeneissUidl doss do ARG -3 thalAkL ¥ek¥le
narrow wi dth and made of polyimde is procesSsed. a
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. be gained. However, the progress of mniaturization
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same.

BACKGROUND ART

Together with the reduction in weight and the
miniaturization of electronic products, an increase in the
‘precision of patterﬁing of printed circuit boards has been
required. Flexible circuit boérds can be bent, making
three-dimensional wiring possible, andﬁtherefore, appropriate
for the miniaturizatioﬁ of electronic products, and thus,
demands have been‘expanded; In accordance with a COF (chip on
flex) technology’whiéh is used for connecting an IC to.a liquid
crystal display panel, a tape—style fléxible Circuit board
having a relatively harrow width and made of polyimide is
processed. As a reSult; the finest pattern for a resin.
‘substrate can be gained. However, the progress of.

miniaturization is approaching the limit.
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of the spaces between the lines, and the other is
indicated by the locations in the circuit pattern on
a board. Though there are techniques to further
mniaturize the line width and the space width, the
preci sion of the |locations, which is the latter

i ndex, relates to the positioning between the

el ectrode pads of electronic parts and the circuit

pat %Egﬂa\é‘ﬁﬁﬁ.‘zﬁkﬁfSB[n%{;%ﬁngEééégvhe%éCBnéSlé €h8ic8EEQ by the

bon to a circul hus it I's becomng
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with this nethod, a flexible circuit board IS

are| 5AFRALEHSENEE AUFRRRT GRERIRF BT E® Mo & mgdth and the
processed, and thereby, the influence of. tenperature

spaggfdvidiph sfcbﬁdvm@imngorppécfé"s%ﬂﬁgaasoméh |whichyi §tidre Lahter
during conveyance can be taken away. As a result, a
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provi ded, and the precision of dinensions can be

of kilghkyomiicnpairned zedenhaf tercheétngapeekadwhénomleheronic
reinforcing plate. However, the above descri bed

parREQpesah hanmi‘es, maiabyndsheed-styd ecuet nfoanei,ngnd thus,
pl ates, and the flexible circuit boards on which a
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in accordance with a conventi onal t echnol ogy,

thef hebBlkeoropityl bbeardsiaprubbeh.a circuit pattern is
f or med are, 1 n many

In recent years, -1t has been proposed to form a very fine
circuit patte;n by laminating a flexible circuit board onto a
reinforcingpléte,n@intainingprecision«xﬁthedimensions(see
Patent Document 1). In accordance with this method, a fiexible
circuit board is laminated onto a reinforcing plate when being
processed, and thereby, the influence of temperature and
moisture during processing as well as distortion during
conveyance can be taken éway. As'é result, a flexible circuit
.boérd.having low disfortion.can.be provided, and the precision;.
of dimensions can be highlylnaintainéd even after being peeled
from the reinforciﬁg plate.

However, the above described pfoposal handles mainly
sheet-stylereinforcingplates,andtheflexibleci;cuitboards

onwhich a circuit pattern is formed are also.sheets. Meanwhile,




cases, handled in such a manner that tape-style =~
flexible circuit boards are handl ed reel -to-reel when
el ectronic parts are connected, tests are carried
out, or LCD panels are connected, though flexible
circuit boards in sheet formare handled in sone
cases. Accordingly, a problem arises where the range
to which the above descri bed proposal is applied is
in picgrddncheighore convhotghnehefeFi seghposonti | figxible
that sheet-style flexible circuit boards are
circonmdetadds onf ehirah taaperst it eaftitexirbl e imead erbpardmany
so that the range of application can be expanded, it
cases, hdddad tn duricameeyanthposiabecs thilexi deilgi¢ etlirtuit
boards in sheet form having a thickness of, for .
boagx@mpl-e, hsaveeal reenstof-rpeui nh@nSte@ta@trthbepbBesé are
not |am nated onto a reinforcing plate, and
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diff |cuIt and furthernDre t he automati on of the
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boa lcult. tion, even |n the case
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flexible circuit board which forns- another tape- stg
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a flexible circuit board which forns a leading 3
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| eading end of a flexible circuit board which forns
- to crhaveyl kodipgsition flexible circuit boards in sheet form

having a thickness of, for example, several tens of ym in a state
where théy are not laminated onto a reinforcihg plate, and
therefore, the automation of the connection step is difficult,
and furthermore, the automation of the subsequent process.of
the tape-style flexible circuit board is also difficult.

In addition, even.in'the case where a tape-style flexible
‘circuit board is handled, in order to achieve a sequential
’operatioﬁofzacircuitboardn@nufacturingapparatususingthis,
it is necessary to connect the fear—end of a flexible circuit
board which forms a leading tape-style flexible circult board
to the leading end of a flexible circuit board which forms
another tépe—style flexible circuit board. In ﬁhis case, the

‘rear-end of a flexible circuit board which forms a leading




tape-style flexible circuit board by neans of an
adhesive tape. At this tine, in order to increase the
strength of connection so that distortions or danages
can be prevented fromoccurring in the subsequent
processing step, a recognition mark is provided to
the connected portion, and the connected portion is
skipped fron1heating in order to prevent the adhesive
p ee ed due to.heat in heatin

tap& B YAECOI B gL o L ik WG e AR TRERS pfrooﬁiﬁsegeadmg
(see Patent Docunent [ 2). In accordance with

endnethgd L RSN Er Clﬁck}FBbP@ﬁFﬁrWEégh where the EBi%PBh@g
of the flexible circuit boards which are the: front or

tapenetpaekt b3 iipke comcedti e Py BR2RLA fddrtadirioa hepe-
connection -portions end up being wasted. In addition,

At thisheineasien whrgles EC snarezabpondedl storaiath sfecsnppetion
flexible circuit board, 1Cs are connected to circuit
so pladt elinrg anttidlensd ptredama gentdan beeoli ergetbed tfaper styliering
flexible circuit board on which circuit patterns are

in tahenmedpseguahlty pabcequahgi stepyabsrecWenttibe parki vas
of the flexible circuit boards which are the front or
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descri bed above, however, the tape-style flexible
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circuit patterns on the front or the back of the
fr_oﬁ%‘é‘?ﬁ(&';%él@f @ o T ¢ 139, Eﬁesﬁ¥atihgesté1:9%%c%%li%% to

due to feeding wthout bonding in the Step of bonding
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gggrrgca:écc%:nc}anecé %%ghnlgl alpletﬁoéﬁl, %gvlreex}(e'rbl a pro r& arises
where the portions of the flexible circuit boards which are the:
front or the back of the connection portion in addition teo the
-conneétion portions end up being wasted. In addition, in the
éase where IC’s are bondéd to the tape-style flexible circuit
board, IC’s are connected to circuit patterns while
.inte.rmittently feeding the tape-style flexible circuit board
.on which circuit patterhs are formed, usually at equal intervals.
When the portions of the flexible circuit boards which are the
front or the back of the connection portion cannot be used as
described above, however, the tape-style flexible circuit board
is fed without bonding an IC to the circuit patterns on the front
or the back of tﬁe connection portion. That is to say, time

loss occurs due to feeding without bonding in the step of bonding

an IC to the tape-style flexible circuit board.




follow ng tape-style flexible circuit board. That is

to say, a nethod is provided according to which a

protrusion and a recess are respectively created in

the flexible circuit board which fornms the |eading

tape-style flexible circuit board and the flexible

circuit board which forns the foll owi ng tape-style

flexible circuit board, and they are confronted each

ot heke Pl kuting meddiesh hahdreamherpiroeds st s metiogdfor

into the recess and tape up so as to cover the
conpegtingitdre arddiihg traapesst iseélPatbhe ciBoputehtad)l donthe

accordance with this nethod, however, the portions of
folilheihbekapéestyleui teshidardsiimrutineboandect Tioat iEotbi say,

end up being wasted in the same manner as in the above
a meigsed i bed owEtdetlacEorE ey MY $hi €OANSES E ONS1 &% and a recess

descri bed above are required in the case where

‘aredebepbst oL gctiygt ¥qopeUnd F1tha MO WA rofi 1 tCHbaRHL which
patterns which are fornmed on the tape-style flexible
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IS renove ti ng, and one en
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connecte her end ére

efficiency of .the se rocess. ca ven
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the renopve ortion are Go ch ot
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connection, and thus, are fixed, and.  furthernor
tappéga,siqga%&oegog% fc}‘reeBFé?GrPﬁlPﬁea%ﬁB‘@rr?%‘?SS (See Patent
~connection, and at the sanme tinme, the nenber for
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are caul ked together so
portions of the flexible circuit boards in the connection

portion eénd up being wasted in the same manner as in the above
described method.

Furthermore, connections as described above are :equired
in the case where defects collectively occur in the group of
circuit patterns which are formed on the tape-style flexible
circuit board. Inthiécase,theunnecessaryportionisremoved
throﬁgh cutting, and cne end of the divided tape~style flexible
circuit board is connected to the other end,'and thereby, the
efficiency of the subseguent process can be prevented from
‘decreasing. At this time; the two ends facing the removed
porticon are confronted each othef and taped together with a
laddér~style member for connection,.and fhus, are fixed, and

' furthermore, feeding holes are created in the member for




that the strength of the connection is increased
according to a nmethod that has been proposed (see

Pat ent Document 4). In accordance with this nethod,
however, | adder-style nenbers for connection, such as
those made of a thernoplastic film are required in
addition to the tape-style flexible <circuit board.
Furthernore, in accordance with this nethod, such a

: hernD Iast c filmis u d the efo e it is
congRFF ARy (51 SnbREEHE ERES na ol oRe SEhES b £00 TG gn and

t he et hod |ncludes a heating step, such as resin

thenBFH?nﬁtB¥es%ﬁ%ﬁﬁ fercirantt PﬂaFﬁea%%bE%ﬁU%ﬂi toggpher so
That is to say, is difficult to wutilize both the

thagakle ott reng ¥ rﬁrgf aa@ conaeehhpyel § N fUrALSHt dggrrding to
heating and the resistance to heat in the subsequent

a metbpd thatehesDbeaneproposPdnmphtet Pafennt Bpaaneohat)
Unexam ned Patent Publication No. 03/009657 (page 2)
Pat &nt aBooudente 2widhpahes endineodni hedePat entadder-style
Publ i cati on 2000-25709 (paragraphs 46 and 80) Patent

memPegynent onrkapaingse stk asl tedsPatadd Rl thakmoplastic
2005- 45233 (paragraph 16) Patent Docunent 4: Japanese

filkhexas peduPatantnPulbieabhoboHne (1988) 1375481 épaee
2) DI SCLOSURE OF THE | NVENTI ON Problemto be Sol ved by

cirbler! ¥Rl onru b Hdnvd &W afn Lhe akeR deseh Beds method,
probl ens, an obj ect of the present inventionis to
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appar at us r a tape-style flexible circuit board
difficult to implement the method in the case where the method

includes a heating step, such as resinmolding or solder reflow,
in the subsequent step. That is to say, it is difficult to
utilize both thé ease of caulking due teo a change in form through
heating and the‘resistance to heat in the subsequent step.
Patent Document 1: Pémphlet of International Unexamined Patent
‘Publication No. 03/009657 (pade 2)

Patént Document 2: Japanese Unexamined Patent Publication
2000—25709 (paragraphs 46 and 80)

Patent Document 3: Japanese Unexamined Patent Publication
2005-45233 (paragraph 16)

Patent Document 4: Japanese Unexamined Patent Publication H4

(1992)-127549 (page 2)

DISCLOSURE OF THE INVENTION

Problem to be Solved by the Invention




according to which flexible circuit boards which are
handl ed as sheets can be handl ed using reel-to-ree
equi pnent to its nmaximumas well as a tape-style
flexible circuit board which is gained using these.
In addition, another object of the present invention
is'to provide a tape-style flexible circuit board
whi ch nmakes it possible to reduce the |oss of flexible
ci r éDi 1 PoREIEh TP o AREEL dEed i Pok¥ns n 2 pIeeF of the
bonding an 1C as well as a manufacturing nethod and a
oregentf aovanthgn appeeapusvide a hersdiestubias reghod and a
Solving the ProblemIn order to solve the above
manddsckubedgprgid mne;s fhe a papsestylavéeiiblei sircuit board
' characterized by the followwng (1) to (20). (1) A
. acchapenst ybewhiexi blexthI€utirdoar hoarisy eihich awebaenafed
flexible circuit boards where a circuit pattern is-

as baesed 6fn B¢ h&ASIc@NSs S fracs e reennecfiggrteashits
other, the flexible circuit boards have spaces for

max$ANMENBNGE1 1 M@ Paldpoisepd PRLIARS f13¢iNG 83GRd which
other, at least a portion of the spaces for

is ggws&aaggngr%egges th 4 &igiecsﬁté%rg@% ;’ﬂé}%ﬁéﬁﬁ %4 Nehe

irection of conveyance of t exi
pregggEdf’nv&qgjdéQei PJOOEE?%HQ g pcaa eejsogylceo%\i%&%%ﬁ% circuit
overlaps and is 3 i%e 0~ a spac for’ "conveyance 6+ T5A
' ' flexibl [ if b d.. 7 T t - I
voa? L AREPE £ Fbit € ook ottt Fianpts’ the daswact Fi¥kfole
. descri bed %1 , Wherein the end_portjons, in Fhe ,
| CLEGHEECRPRATDI N T RAYSATTE DRI EhECaBoYRe de¥efidefponding an

flexible circuit boards, overl|lap and are fixed wth
IC pRevehti A8 @i BRRUFACTRE1ABr BEFPBA and a manufacturing

apparatus for the same.

Means for Solving the Prcblem
In order to solve the above described probléms, the

Ipresent invention is characterized by the following (1) to (20).
(1).A tape-style flexible circuit boérd, wherein a number of
flexible circuit boards where a circuit patterh is formed on
at least one surface are connected to eéch other, the flexible
circuit boards have spaces for conveyance in a pair of end
portions facing each other, at least a po£tion of the spaces
for conveyance protrudes in the direction parallel to the
directi;w1of cohveyancexof'the flexible circuit boards, and the
_protruding space for conveyance overlaps and is fixed to a space

for conveyance of an adjacent flexible circuit board.

)




per pendi cul ar to the above described direction of
conveyance. (3) The tape-style flexible circuit board
according to the above described (2), wherein the
above described end portions of the flexible circuit
boards overlap the adjacent flexible circuit board
wth a length of no greater than 1 mmin the direction
parallel to the above descri bed direction of

o R LA LR SO L 086 v
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conveyance overl ap the adjacent erX|bIe cir
conggypisewPtntae| eRgVR 8FS¢riBetinf{ex3p! ?mFF—ﬁCPhE boards
- direction parallel to the above described direction
ovegflapoppdyaneel 1¥8) The tidpe-asthyilre Misihplia ghecdirection
: board according to any of the above described (1) to
perpandivhépei po dimeadbovevdesayebed gdipgavi dedtherneerpance.
- the above descri bed overl apped portions of flexible -
- (3)direbapebotyils.f ()i bllkect apet s bpke df d exd bl ng tpcilig above
board according to the above described (5), wherein a
deseaveed ayey WiRire rctheudkbopaldeaior ived tadngeroividef the
above described flexible circuit boards, and the

fleg¥ee tayehriansbdhes @:_b@ft@.a@eﬁﬁéii&fécﬂéﬂlﬁiil\é&ﬂbﬂ&éebircuit
have the sane conposition. 8 (7).A manufacturing

boaﬁﬁtQQgthVlénQ@Heo§tﬂ6quééﬁﬁﬂﬂﬂhdﬂ MCHint inb@AEddirection
conprising:.a step of sticking a nunmber of flexible

parHIEH LoVPRELSsen: BHOLOLEAISCRLELER M LY FerpTbLee.
exc&h8§h8|@h%'gﬁgbg described spaces for conveyance.

(4) The tape-style flexible circuit board according to any of
the above déscribed (1} to (3), whereiﬁ the above described
protruding spacés for conveyance oveflap the adjacent flexible
- circuit boards with a length of 1.5 mm to 30 mm in the direction
parallel to the above described directioh of coﬁveyance.

" {5) The tapé—style flexibié circuit board according to any of
the above described (1) to (4), wherein an adhesive layer is
provided between the above described overlapped portions of
flexible circuit.boards.
_(6)Thétépe-styleflexiblecircuitboardaccordimgtotheabove
described (5),.wherein a cover layer fbr a circuit pattern is
formed on the above described flexible circuit boards, and the
coverlayerandtheabovedescribedadhesivelayerhavethesame

composition.




boards to each other; and a step of renoving the
connected flexible circuit boards fromthe ,
reinforcing plates. (8) The manufacturing nethod for a
tape-style flexible circuit board according to the
above described (7), wherein flexible circuit boards
wher e spaces for conveyance are provided in pairs of
end portions facing each other are used, at |east a
{(7) pbrnapalagtuy hey gpeldesd frr come@pandy Ler tllerdbdei airhelt
direction parallel to the direction of conveyance of
boatthe fberrbbéngireustepoafdsticandgt AenpmberudEnglexible
portion overlaps a space for conveyance of an
ciradjiackobrfibexnbkeiaifvenihgbpardesandthheesbyabi beorganic
nunber of flexible circuit boards are connected to
layeaeh atbeep 68) cdhachpndbacher hngbaet BedriekiBle circuit
tape-style flexible circuit board according to the

boa2Bavecdeseni BeHe(8) anWhar ekBpt Be 2bA¥SingdesREi BEAnected
protrudi ng space for conveyance overlaps a space for

fle%?PY@yé'ESu$£-Bgaégba%ﬁgg-Eh@*k@kﬁfS%EEHgtFEQ@&Q,“”th
a |l engt of 1.5 nmto mmin the direCtton paralle
t : Cl.] ' t 0 . N
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ci,rcuit .board cording tp any.,of, t above descri be
ooafy) BP0 R0 CRarEs roq e i IR drg -f NipRg.n fLeRfhie
. _direction, of. conveyance_of the above described, . ,
CLTEPALNAAE 9S YREFE 65¥H%f%€éPPﬂEYﬁﬁéeéHFaEéﬂﬁlgﬁéiﬁbPélrs
9 circuit boards with the entire width in the ]
of &pd RAytdens perpbrdfRalaPther e HB6Je Fesksdded portion
direction of conveyance. 11) The manufacturing
of tha ABACEBLOF TpEeERyFe Prcexides b thaidiramaran parallel

according to the above described (10), wherein the end
to the direction of conveyance of the flexible circuit boards,

and the protruding portion overlaps a space for conveyance of
an adjacent flexible circuit board, and thereby, the number of
.flexible circuit boards ére conneéted to each other.

(9) Theznanufécturinglnethod for a tape-style flexible circuit
board according to the above described (8), wherein the above
described protruding space for conveyance overlaps.a space for
conveyance of an adjacent flexible circuit board with a length
of 1.5 mm to 30 ﬁm in thé direction parallél to the above
described direction of conveyancé.
(10)Thenﬁnufacturingn@thodfbreatape—styleflexiblecircuit
boardaccordingtoengroftheabovedescribed (7) to {9), wherein
the end portions in the direction éf conveyance oflthe above

described flexible circuit boards overlap the adjacent flexible

g




portions in the direction of conveyance of the above
described flexible circuit boards overlap the

adj acent flexible circuit boards with a length of no
greater than 1 mmin the direction parallel to the
above described direction of conveyance, excluding

t he above descri bed spaces for conveyance. (12) The
manuf act uri ng nethod for a tape-style flexible circuit

board acc r di ing f_the. ve_d r|b /). to -

Clrffi§ boﬁﬁ ?eWﬁ %ﬁgar%oV% gﬁsl%rgﬁéonﬁgg %o%%ther

g i 0 t at t he ab%% scrlbed n%

perpﬁg 6H aEu?%Lﬁ e BoRVEsIeFSrE EFYPR, hC8PH8¥ance

§13 The manufac¢turing nmethod for a tape-style
(119136 BRBUERFEUFE RIS da@@BradFﬁﬁet'BtYE% Hisgidle circuit

descri bed (12), wherein the above described nunber of

bOﬂﬁﬁeiFBPédéﬂgc’El@ttlb%af}‘kd%vq sdeserdeea d@@t hel‘"heﬁﬁlﬁeéhﬁn@nd

t he above described resin to a tenperature of no | ower
porthanstie tgleadd recanontd Deoprieyense ohelahebevéedesibeded
resin. (14) The manufacturing nethod for a tape-style
fleklibXebteroniicuidardmareraepotioe rgltacany fofextiibd cabdyeuit
described (7) to (13), wherein flexible circuit
boakdar dstwherlersgti lcdfuink patbheen tisanfbmiednonhat dieastion
one surface are used. (15) The manufacturing nethod

parkQled tapehstybevkl axkblepelirguiréctbear dragentdiagctp
t he above described (14), conprising a step 10 of

exchQaThhItReCONBY el B¥8ErOBelihgpabeyerdesebhbegdaibecui t
pattefrn, wherein an adhesive |ayer of a resin which

12'?%4 HSnﬁ%@gEtug?fIﬁ%éﬁHéH‘fS? 4 QS?%bQi{?lgeﬁcé'éﬂﬂ% EQ¥Ehit

layer 1's forne a portion w ad) acent

boakh®¥ERLEaEhECULT JROALES AYCLLBR ! Bescribed (7) to (11),

'wherein overlapped portions are bonded.together with a resin
so that the above described number of flexible circuit boards
is connected to each other.
.(13)Thenmnufacturinqn@thodforeatape—styleflexiblecircuit
board according to the above described (12), wherein the above
_.described:number of flexible circuit boards ié bonded‘together
byheatingtheabovédescribedresintoeatemperatureoflualower
than the glass transition point of the above described resin.
{14) The manufacturing method for a tape-style flexible circuit
board according to any of the above.described (7) to (13),
wherein flexible ciréuit boards wherg a éircuit pattern is
formed on at least one surface are uséd.

(15) The manufac.i.:u'ring method for a tape-style flexible .circuit

board according to the above described'(lé), comprising a step
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the step of formng a cover layer. (16) The
manuf acturing nmethod for a tape-style flexible circuit
- board according to the above described (14) or (15),

wherein an electronic part is connected to the above

described circuit pattern, and after that, the

connected flexible circuit boards are renoved from

the reinforcing plates. (17) A manufacturing apparatus
of feympng ageoewgey&re&m he akovedeschoked, ctompyt patigern,

a connection neans for connecting a first flexible
whegiedeuian bdaedive dayecond Bl exisbhewbicbuhts bbar dame

which is lamnated onto a reinforcing plate with a
compesidbineasrigemiabd ey elgscandeal woneirnyapeanss fsrmed in a

wi ndi ng the connected flexible circuit boards. (18)
porthenmanth actiwh BgjappatatLsx{9Te aitrapetsbybeds| @bl in

circuit board according to the above described (17),

theC@RY Sith@orhhBgcanveyance feans for conveying a
‘nunber of the reinforcing plate onto which flexible

'Tﬁ@h&nﬁ?éﬁgﬁréh%né@ﬁ%@g%?ﬁ%tgﬁgf g?g??é%%b 3 R¥rcuit

or renoving the above de

boacfr'dr QFEBrBQQ dtér%t{f? %oc?é *ﬂ!&j p(It 34It e'ofrl é)](l%)gl,-rﬂgerein

manu actur| g apparat’u ape S

R L o L

erern

rise n _ov ap |n S k|n
patiaile SR thatirt erthe Sorbenten Ehrkib o %Pgards
t he above descri bed second flexible circuit board
are) ZRPREEEd LBATO CRe TRENAPEFENAGPPREEE - Wi th a resin; and

a heat and pressure application neans for heatlng t he
176V@rmgﬁ§§§cturlng apparatus for a tape-style flexible

circuit board, comprising: a connection means for connecting
~a first flexible circuit board to a second flexible circuit
board which is laminated oﬁto a reinforcing plate with a
removable organic layer; and a winding means fer winding the
connected flexible circuit boards.

(18) The manufacturing apparatﬁs for a fape—style flexible
circuit board according to .the above described (17),
comprising: the conveyance means for conveying a number of the
.reinforcing plate onto which flexible circuit boards are
laminated; and a removing means for removing the above described
first flexible circuit board from the reinforcing plate.
(19) The manufacturing apparatus for a eapeustyle_flexible
circuit board according to the above described {17), wherein"

the above described connection means comprises: an overlapping
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flexible circuit boards to a tenperature of no | ower
than the glass transition point of the resin and
pressing the overlapped flexible circuit boards. (20)
The manufacturing apparatus for a tape-style flexible
circuit board according to the above described (19),
wherein the above descri bed heat and pressure
application neans conprises a heat and press head

meaiiEy ER0I B Fof JcONGeTAREE. BF *ChEHT okl BB B Pathee circuit
SR e T e T

Ef fects of the Invention Accordlng to the present
lamiRGERE] IMEO tHEE TGP T AR PeBhRRetE FBMR gititn 2a@&hapkeat
reduced whil e _keeping the strength of connection high
andwhERSaURGNBEPlbfashert meepFeler ekedt &ngi Eoai pvebbareed
are connected to each other so as to forma tape-style
flekliibkebtercuitlicadartd al hempdratonetof tre hosgucthsn the
of the doss of flexible circuit boards for the
glaeenmnentd ion,orn beihassi tihe tésen hod peepghngitig amdrlapped
feedi ng the connection portion can be reduced when an
fleeliBter enreupar bohsdbonded to the tape-style flexible
circuit board. In particular, according to the 12

(2oyenybaphHnEagt iR Ngdappdrhbes mapdf act apb gt apparaéusble
of the present invention, a nunber of flexible

cir€hh€UbbaPoat dsc Afifng CQQ”ﬁﬁi%@mﬁ% @@%Qr@k@@ﬂ Q@ , wherein
rei nforcing plates, and therefore, the fl eX| Ie

theﬁ%%ﬁyﬁtdQQ@EgﬁeérﬁeQQStho PQQQ Fe g%iEaﬁﬁghthQQns a

preci sion of [ocation can be se ed so that two
comE&%é ng heat and press head having a length of no greater

than 1 mm in the direction of conveyance of the flexible clrcuit
boards, excluding the portion for heating and pressing a space

for conveyance of a flexible circuit board.

Effects Qf the.Invention
According to the present iﬁvention, the loss in the

" connection portion can be reduced while keeping the strength
.ofconnectlonhlghwhenarmmberofsheet styleflex1bleC1rcu1t
boards are connécted to each other so as to form'a tape-style
flexible circuit board. In addition to the reduction of the
‘loss of flexible circuit beoards for the connection, the loss
in time for recognizing and feeding the connection portion can
be reduced when an electronic part is bonded to the tape-style

flexible circuit board. 1In particular, accprding to the
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circuit boards can be connected to each other w thout
fail. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
schemati ¢ di agram showi ng the connection between
flexible circuit boards according to one enbodi nent of
the present invention; Fig. 2 is a schematic di agram
showi ng a wi de sheet-style flexible circuit board
i ncluding a nunber of strips of sheet-style flexible
mangifeeiivg ibgarg@shor gndathg @a§§ﬁéﬁﬁprénﬁlagpaﬁﬁ§ﬁémpﬁgthe
t he connection between flexible circuit boards
pregecdr dngntéoone zenpobement &fiexthéeprésentti hventlbonare
Fig.4 is a schematic di agram show ng the connecti on
conpetrveent bl exclblcehainr cui tebofodsiagqoradiarwy tamdohberefore,
enbodi nrent of the present invention; Fig. 5is a
thesthentitl€ cdiragtiamsnodd agetdes cobrnepidion ahatiweaddition,
flexible circuit boards aceording to one enbodi ment of

a hic‘?‘l@ pHeeSenbnl o¥ afda@ionFtdn e b8car8lad 8Akt two flexible
lustrating a peel angle when a flexible circuit

'ClrQQQEdbbﬁrB%ehﬁg p&3cbhfectehstd eaREMBLhErdi,28hBML fail.
showi ng a manufacturing apparatus according to one

enbodi mnent of the present invention;. Fig. 8 is an
enl arged di agram showi ng a connect i on portion between

BRIBrHERER OB beDARRIRbiiriiS apparatus of Fig. T

I'agiram showi ng a heatlng and

pre§5|nglneans éghgggtggpgigéggmoghghgng the connection

between flexible circuit boaxrds according to one embodiment of
the present invention;

Fig. 2 is a schematic diagram showing a wide sheet—Stylé
flexible circult board including a number of stfips of
sheet-style flexible circuit boards;

Fig. 3 is a schematic diagram showing the connection
between flexible circuit boards according to one embodiment of
the present invention;

Fig. 4 is a schematic diagram showing the connection
between flexible circuit boards according to one embodiment of
~‘the present iﬁvention;

Fig. 5 is a schematic diagram showing the_connection
between flexible circuit boards according to one embodiment of
the present invention;

Fig. 6 is a diagram illustrating a peel angle when a

flexible circuit board is peeled;
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Fig. 10 is a schematic di agram show ng a manufacturi ng
appar atus accordi ng to one enbodi nrent of the present
invention;- Fig. 11 is a schematic di agram
illustrating a pressing neans and its operation in
the apparatus of Fig. 10; Fig. 12 is a schematic

di agram showi ng a manuf acturing apparatus according
to one enbodi ment of the present invention; Fig.

13. s _a schematic di agram show ng .a manufact uri .
apphFar ul Becor U AG b or SRUSDI HEHT 6 1 HiF B eghring
i nventi on; 19.. 14 is ﬁ%sghenatic d%ag%gn1 , .
aPPFFPEBFraé‘tCHJ%%tS&]%?' AAIBFE v BRpDATAST ot NEFP R O
13; Fig. 15 is a schematic diagramshowng a . ,
| anfhat kS 28ppakatIrd @ﬁﬁaﬁamssgrawr%@i%&@%ﬁmﬁup?ﬁmn
the apparatus according to the present invention;
betppgn fgeksbieschepultcbdprngsaim showi agrararde of Fig. 77
sheet-style flexible circuit board including a nunber
of Bigip% bf ashekematitedideximl shevingia Ioatisy and
. Fig. 17 is a schenmatic diagram showi ng a tenporary
pregshngciheansbehweka bpparbtescofcBig. bdards accordi ng
to one enbodinent of the present invention; 14 Fig.

18 rsga BChedral istHimgriamas howang sostiabeawnenefacturing
sprocket holes are created in the flexible circuit

apphoatds Rfcorddithg E8;orRNEmbbAi md Bt icF Bh s PrermidCi i, agt adh;
showing a state into which the flexible circuit

boagds of 1 HP.a B HmRSld BiagPeschhPliseraefingehepeps8ing
Nuner al s ,
_mgans and its operation in the apparatus of Fig. 10;

Fig. 12 is a schematic diagram showing a manufacturing

‘apparatus according to one embodiment of the present invention;
- Fig. 13 is a schematic diagram showing a manufactﬁring
apparatusaCcdrding133oneembodimentofiﬂm&pﬁesentinvention;

Fig. 14 is a schematic diagram illu-stratiﬁg the operation
of the apparatus of Fig. 13; |

Fig. 15 is a schematic diagram showing a laminating
apparatus which is appropriately used in the apparatus
according to'the present invention;

Fig. 16 is a schematic diagi‘am showing a wide sheet—styie
flexible circuit board including a number of strips of
sheet-style flexible circuit boards; |

"Fig. 17 is a schematic diagram showing a temporary

connection between flexible circuit boards according to one

- embodiment of the present invention;
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la, I'b, 53, 101, 20l1a, 201b, 201c, 301a, 301b, 363,

400, 515: flexible circuit board Id: tape-style

flexible circuit board 2, 369: circuit pattern 3,

368: cover |layer 4a, 4b: space for conveyance 5a, 5b

15a, 15b, 20a, 20b, 2l1a, 21b, 25, 26, 115: protruding

~portion of flexible circuit board 6a, 6b, 16a, 16b,

17, 116, 367, 413: adhesive layer 7: |ength of spaces

bet hé8n tPridi e pabeBrhsCc8IiBpLAMhreingra cORveydrfeare

(sprocket holes) "9: width of protruding portion ,10:
sprpekgthhotleprare udr et pdrin omd f lgixidds eareuit boards of

conveyance 13: sheet 50: peel angle 51, 103a, 103b,
Figl03d; 208a, 203b, 203c, 303a, 303b, 303c, 504:

reinforcing plate 52, 102a, 102b, 102c, 202a, 202b,

2028;g302nis32eheddic dbagesnvahlvwe ray gast £t ¢ dyelo which

104a, 104b, 104c, 204a, 204b, 204c, 501: base table

theS%1e%061206rca06: bsepakabkngifpol 1818be 416t .heat and
press application neans 107, 207, 307: roll 108, 208,
308, 407: winding roll 109, 209, 309, 402, 406:
spacer

~Description of Reference Numérals
la, 1b, 53;7101, 201a, 201b, 201lc, 301a, 301b, 363, 400, 515:
flexible circuit board
ld: tape-style flexible circuit board
2, 369: circuit pattern
3, 368: cdver layer
4a, 4b: space for conveyance
ba, 5b, 15a, 15b, 20a, 20b, 2la, 21b, 25, 26, 115: protruding
portion of flexible circuit board
6a,.6b, l6a, 16b, 17, 116, 567, 413: adhesive layer
f: length of spaces between circuit patterns
8, 365: holés for conveyance (sprocket holes)
9: width of protruding portion
§10: length of protruding.portion in direction of conveyance
13: sheet
50: peel angle
51, 103a, 103b, 103c, 203a, 203b, 203c, 303a, 303b, 303c, 504:
reinforcing plate

52, 102a, 102b, 102c¢, 202a, 202b, 202c, 302a, 302b, 503:

15




110, 210, 310, 405: spacer supplying roll 111:

control apparatus 112, 212, 500: base 113, 213, 505:
rail 117: heater block 118: head 119: axis 120, 220,
333: nipping nmeans 205: pressing neans 216, 316, 409:
adhesi ve tape 238: separator 239: vacuum suction
tabl e 304: group of conveyance rolls 330: positioning
jig 331: back-up roll 332: pressing roll 364:

h v unmﬁnding roll 16 403: spacer
rem@? ?%gg¥ég$?ﬁ0§g pernanent connectibn unit 410a,

so, $10Raoob Lhpg 120U 4001 a0s. A 1L shghlen
55, 106, 206, 306: separating roll

105, 416: heat and press application means
107, 207, 307: roll

108, 208, 308, 407: winding roll

109, 209, 309, 402, 406: spacer

110, 210, 310, 405: spacer supplying roll
ill: control apparatus

112, 212, 500: base

113, 213, 505: rail

117: heater block

118: head

119: axis

120, 220, 333: nipping means .

205: pressing means |

216, 316, 409: adhesive tape

238: separator

239: vacuum suction table

304: group of conveyancé rolls

330: positioning Jjig

331: back-up roll

.332: pressing roll

364: adhesive tapé

401: unwinding roll
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507: nut 508: 509: bracket 510: ball screw 511:
nmotor 512: flexible textile 513: support 514: frane
516: squeegee BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
In the tape-style flexible circuit board according to
the present invention, a nunber of flexible circuit
boards where a circuit pattern is fornmed on at | east
one surface are connected to each other. In the '
1035r eparer mefingnroflilexi bl e circuit boards mean base
- films on which a circuit pattern is formed, before a
404gi pegimanspat conneics ibor mddtor a circuit pattern is
being forned. As for the base filnms, plastic filns
410ar,e 4d9ed. meilkns, for exanple, 17 of pol ycarbonate,
pol yet her sul fide, -pol yethyl ene terephthal ate,
411polayet:hphene onaphthal at e, pol yphenyl ene sul fi de,
pol yi m de, polyam de, and liquid crystal polynmers can
414he sadqpted+ ibhoar-anoNg these, polyimde filns are
“excellent in resistance to heat and resistance to

5020h%qé%%&%st%QthGﬁ%%@%r%ppa%BQh%pr'ate'V adopted. I'n
addition, liquid crystal polyners are also

5063P q@ylately adopt ed because of their excellent
el trlcal properties, such as low dielectric |oss,

sp7ang.fchei r

508: 509: bracket
510: ball screw

511: mofor

512: flexible textile
513: sﬁpport

514: frame

5l6: squeegee

.BEST MODE FOR CARRYING OUT THE INVENTICN

Dnthetape—styleflexiblecircuitboardaécordingtothe
present invention, a number of flexible circuit bocards where
agircuitpatteﬁnisformedcxlatleastonesurfacearecmnnecteq
.to.each other. - |

In the present inventiocn, flexible circuit boards mean
base films on which a circuit pattern is formed, befofe a clrcuit _
pattern is formed or a circuit pattern.is‘being formed. As for

the base films, plastic films are used. Films, for example,
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| ow nmoi sture absorption. It is also possible to adopt
a flexible glass fiber reinforced resin sheet. In
addition, any of these filns may be |ayered on top of
each other. As for the resin of the above descri bed
glass fiber reinforced resin sheet, epoxy,

pol yphenyl ene sul fide, polyphenylene ether, naleimde
(co) pol ymer resins, polyam de and polyimde can be

%:tlsg%aﬁlogélﬁgpeSBly%Ehb% %h%g&@b' i%thpﬁ %Q' ckness

ur't 0ards fo be’ sma or the

| tef%f@g’fﬁ 535%8? : %“@V%E%gﬂs;hevflapﬁ%ﬁ%é” 5 lﬂéaéi)g?%f BhehfFene
1
w1 eareoLringe  bolYara it &' did L 2Ry 428,28 s can

: great enou h to secure t he physical strength and
be ﬁ‘QPﬁFﬁFln B egRN R AGRej §°1|§r1€T1€tea§llén‘Foﬁriet eggepeent
. no less than 4 pm It is preferable for the circuit
in R ieringoEmipadnand Msdateneecte chemipgdrd ansl beerefore,
formed mainly of copper having a .small resistivity.
appirppeidér lyoagiophed. ciFrruddigdtarer 4,1 gaids cwyisttaknpahymers
technol ogy, such as that using a subtractive method,
areaadeni apgdbprvetatiyhadopkted bathuaddofi vbeiret bedeltant
be adopted. From anong these, it is preferable to
eleadeptad sespbentid$) vwucheishodwodieléattiaddidd vand their
: nmet hod for the formation of a mcroscopic pattern.
lowFHibi BELRBr 8bs80bdebnpl att NOs 414b Phedd 18l e Ofo GRisht a
pl ating can be appropriately carried out for solder

fleJbe'l‘ESgl;%s éfl%%lrdﬁélﬁgékééd%lbﬁ s8BREQOPr t Rl fi¥dTedny
he pr otection of a netal ayer :

of these films may be layered on top of each other.

As for the resin of the above described glass fiber

reinforced resin sheet, epoxy, polyphenylene sulfide,
polyphenylene ether, maleimide {(co)polymer resins, polyamide
and polyimide can be cited as examplés.

It is preferable for the thickness of the flexible circuit
boards to be small for the reduction of weight, the
 miniaturization or the creation of microscopic via holes, and
it is preferable for it to be‘no greater than 125 pm. Meanwhile,
it is preferable for the thickness to be great enough to secure
.fhe physical strength and maintain flatness, and it is
ﬁreferable for it to be no léss than 4 pm.

It is.préferable for the circuit pattern formed on a
flexible_circﬁit board to be formed mainly of copper having a

small resistivity. In order to form a circuit pattern, a
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The flexible circuit boards according to the present
i nvention have a strip form and spaces for conveyance
are provided in a pair of end portions facing each
ot her. The spaces for conveyance are the portions
whi ch are used when the manufactured tape-style
flexible circuit board is handled in reel-to-ree
processi ng. Sprocket holes are provided in the spaces
we lflgkneyniegeaineel cand stisd agbdait ©flieeds Wyt wictee method,
tape-style flexible circuit board is controlled using
a semeseddsprockethhdlesa flslualdddi ttilve me thdhd plcatnhee adopted.
spaces for conveyance is 3 nmto 4 nmon one side,
Froandmsprgotketeholies iisn psgiarebiler mo hawvpngaassitdeadtiitive
1.42 mmor a side of 1.981 nm are provi ded at
metihiebralas fofl 14 addifiveAinek@ast farpenti gorpbhtibe spases
for conveyance protrudes in the direction parallel to

mickd@cdipiectdofe &f. CanmeyaneR Qf, thedef! gq %ithhg, C&fl@%‘lﬁtlng
boards (hereinafter, referred to as rection

or %%ﬁ\ﬁelééﬁ%%ng e BEOLEUHDG 1 3RBGES Cfag?lggnggyga@ge solder

overl ap are fixed to"the spaces for conveyance o

jo:.tntﬁ% agk %%tldfeg %‘li‘:‘élcbéa?n Hed %BE Eg%@% ncgrcf&@cﬂf‘oqy the

Clrcul
h a co |gur t|o the strength of connections of
O%%% ﬁgﬁeostyle Fex BYEX¢ircuit board where a nunber

e fl exi bl ircuit boards are connecte
O, B EI Rk b Rt ErElE Bt oo etk dtnd! Fe PRt et Tant
ortlons can be reduced Furt hernore, when an
lnvenééefloﬁ@&’eper £trdPphbRABY 206 FRECEEPEOST §PBVEYBRFE| 87°
circuit board, the loss in tine for recognizing and
Propdegin) & ha idonhead it bbehs 6asiag sath ohBerhe The spaces

for conveyance are the portions which are used when the
manufactured tape-style fiexible circuic board 1s handled in
reel-to-reel processing. Sprocket holes are provided in the
© spaces for conveyance, and the amount of feeding of che
tape-style flexible circuit board is controlled using these
eprocketholes. Usually,thewidthofthespaceeforconveyence
is 3 mm to 4 mm on one side, and sprocket hcoles in square forﬁ
having a side of 1.42 mm or a side of 1.9281 mm are provided at
intervals of 4.75 mm.

At least a portion of the spaces for conveyance protrudes
in the direction parallel to the direction.of conveyance of the
'flexiblecircuitboards(hereinafter,referredtoas‘%ﬁlection
.of'conveyance”)f Thf!protruding'spaces for conveyance overlap

and are fixed to the spaces for conveyance of the adjacent
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loss in time for resin nolding and el ectrical testing
after an electronic part has been bonded can be
reduced in addition to the reduction in |loss of the
flexible circuit boards due to the connection. A
portion of the spaces for conveyance nust protrude in
the direction of conveyance, and it is preferable for
it to be wde |n order to |ncrease the strength of

F1e%9 g(r:glk%lg:g:uf‘or nger?gg ch]%)fuéE%Eé fl%%(hble

pre fo?ru3|on have

Xi.mum wi d t he, spaces.for_conve ce

Clrcyl%%fraelf%ﬁef'%lave%e%&%??B&p RETBOPEFBhLoR this §B£%8§th
for conveyance to be | on n the direct,ion of t

of EEAVEFERRERS 9n tHEJERPEGS gﬁé?e%%%x%%e SHréiytth bpREd where

. connection. In the case where it is too |ong,

a npppey et sheetpetvilenslerkibhe ¢iBgRbE doagidscare peapasted
which are cut off and wasted in order to form the

to proh ddiengbpornedhilgdooandl begs iNeERAMHcNaedtyarhportions
fabrication of a flexible circuit board, in many

cancasesducke . sburouedhoge 5 ediconahaliety reniicdphrofis bonded
approxi mately 30 mm around 20 the sheet becones a

to phetdiapeidtatl cdneatbbe dseduidrbaamt,odhet lodgein aime for
handl i ng, the supply of power and the |ike. Therefore,

recbiniis ipgesed Hlerling eheatente Pt D Wdirtd oper A0 UBiaigthe
this region because the portion of the flexible

1058l €W nd@ar-drdbi § ol i dP he wastedi 630 hestaducader an
due to the creation of the protruding portion.

ele’éﬁggﬁ@cnggi‘t nds 'b%é?{ ehaiak @afloﬁetf@juc,sé@(i@xs afderlézlon to

conveyance to protrude by a length of 1.5 mmto

thel Pe{n'fé?tf’éﬁ 961 180U CRAVEYBREE1 AN LA BBESEs due to the
pr ot r udr ng _

connection.

A portion of the spaces for conveyance must protrude in
the direction of conveyance, énd if is p;eferable for it to be
wide in order to increasé the strength of connection when being
fixed, and it is furtheripreferable for the protrusion to have
the same width as the maximum width of the spaces for conveyance.

It is preferable for the protruding portion of the spaces
_for cohveyance to be long in the direction of the conveyance
in order to increase the strength of connection. In.the case
where it is too long, however, the portions of the flexible
- circuit boards which are cut off and wasted in order to form
the.protruding portion become long. Meanwhile, in the
fabrication of a flexible circuit board, in mahy cases, the

surrounding region having a width of approximately 30 mm around
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portions to overlap an adjacent flexible circuit
board. Here, it is preferable for the strength of
connection between flexible circuit boards to be no
less.than 5 Nin order for the tape-style flexible
circuit board to be stably conveyed, and it is nore
preferable for it to be no less than 10 N. The
strength of connection is neasured at a tenperature of
thel speet| heaanas oo dharegsuneehe Wsehar a product
"Tensilon", made by ORI ENTEC Co., LTD, to which a
duehéatmamﬂkkn@)itheaddpnlylwfﬁh9N$¢egénthethkﬁioﬁhekefbge,
al so preferable for the end portions in the direction
it ds pomfeyahde ab theatkexi pretrodieai polbbdardsusdng this
overlap and be fixed to the adjacent flexible «circuit
reghoar dacunkd e pertios BEdiie ieki®le £EEEh 0D board which
per pendi cul ar to the direction of conveyance. In the

is €ds@IREecd hanend pedbi-ers due the tdir eethelodf of the
conveyance are overlapped and fixed-with the entire

pro\ﬁ"r%td'ln'g” g%%'ﬂbhon A@céf&ﬂé% rugings ppet éP&‘ﬁl@sf oL the

descri bed above, a trouble’wi fh conveyance where

'spa%%@t%erpggﬁbgg g%e-@ﬁzﬁwgﬁﬁ&agm apeghpeﬂsoftegb%mlto 30

tape- st circul t “boar up and -

g%uqatt§ﬁre uobed By 80,RALL L 110G PLAXT FLLY MeR Lhg; o

ape-'s ["éXibl"é Crrcu 564 CoONveye
mount .ng an el.ectroni

.por%ﬁgggctloﬁveﬁl?ﬁeapaﬁgé?c§F§g%l@§ﬁL68 GRagenelSFFm
- occurring. In the case where the end portlons in the.
di rE@FFonlEflScBﬁ@E%ﬁEéealf@rnEB@ ForeVeFPapt wrPRREREIOR
entire wdth, it is greferable for the I ength of

bety@@%fé@%%lph%@d:%ftt gagdisnteee no less than 5 N in order

forthetape—styleflexiblecircuitboandtobestablyconveyed,
and it is more preferable for it to be no less than 10 N. The
strength of connection is measured at a temperature of 150°C
in an atmosphere for measﬁrement using a “Tensilon”, made by
ORIENTEC Co., LTD, to which a heating part is added.

In'fhe present invention, it is also preferablerfor the
.end-portions in the direction of conveyance of the flexible
cilrcuit boards to overlap and be fixed.tO'tHe adjacent flexible
circuit boards with the entire width in the direction
perpendiculartothedirectionofcmnveyancé. Inthecasewhere
fhe end portions in the direction of conveyance are overlapped
and fixed with the entire width in addition to the protruding
portibns.as described above, a trouble‘with conveyance where

a center portion of the overlapping portions of the tape-style
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di rection of conveyance to be no greater than the
space between the circuit patterns, excluding the
space for conveyance, in order to reduce the |oss of
the portion having the circuit pattern. The current
standard length of repetition of the <circuit pattern
is 23.75 mmto 33.25 nm wherein the space between
circuit patterns is 0.5 nmto 4.75 nm However, the
SP bet weep .circuit patterns tends to .bhe smaller for
£1:3RRI8 PREERED S oo B B iphAadcr Ry SoariBecly o
recently, there have been sone cas where the space
DA bR BRI BaTE P See Sir S S LRELBLE Gt Bara
. Accordingly, in the_case where the end portions in
1S ERBVEYFRCt? GnSEFPCOhVRHHCE BPE FABECEEN 1O WRAT B WAt AtEP
the entire width, it is nore preferable for the
of Lasgertiant A8 AheedtibAroftadAvesanke, PEREELERAgTFoB
space for conveyance, to be no greater than 1 mm It
occugrpngferabl e for the spaces for conveyance and the
end portions in the direction of conveyance of the
fl eXnbtiee ciseuvitedwertds ashd clorariensvenl dppediasction of
.descri bed above to be 22 bonded together with an
congdfaaiceealkraypadehtehoverpapviviled beéwestiréheidth, it is
over | apped portions in order to prevent the occurrence
pre@trableubbe @ie 1RG dthTe FothE8aVEYSNCE pdde i@ rtilorsS iR0the
necessary for the adhesive |ayer to be uniformy
dirBeeYbaest behwesanther o peenbaprad LOhhanNshe 3Rk dd bBBYeen
be di scontinuously applied so as to be applied in
thedeﬁ§cu§£rgl erﬁglcéig%ﬁ&Ehé;éﬁ% %Egéea%ggsbgﬁvEQXEEe, in
[] t ce an d

must allo e spaces for conveya the e
ordegrkboggdhgetpﬁedigsgtggntﬁg ﬁ89¥§¥§hﬁ§v9&gtpﬁe circuit
pattern. The current standard length of repetition of the
circuit pattern is 23.75 mm to 33.25 mm, wherein the space
between circuit p;tterns is 0.5 mm to 4;75 mm. However, the
space between circuit patterns tends to be smalier for the
effective use of the flexible circuit boa:ds, and fecently,
there have been some cases where the space~5etween circuit
'patternswasapproxiﬁatelylnmh Accordingly, in the case where
the end portions in the direction of conveyance are made to
overlap with the entire width, it is more preferable for the
length in the direction of conveyance, excluding the space for
conveyance, to be no greater than 1 mm.

It is preferable for the spaces for conveyance and the
end portions in the direction of conveyance'of the flexible

circuit boards which are overlapped as described above to be
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flexible circuit boards which are overl apped to be
bonded together, and nust endure the heating steps,
such as the step of curing the nolding resin. A
pol yi m de based, epoxy based, acryl based or urethane
based adhesi ve, for exanple, can be adopted. In
addition, a material which is referred to as sol der
resi st ink and generally used for the protection of a

bondegkt eyethes Wéa%tarbaéha%aﬁ laves vl dd Pervidre between
adhesi ve layer. An exanple of the polyimde based

ther @3N lpEPSH DOODL¢p@der diyden tachreThehitdw occurrence of
Co.,.Ltd.), exanples of the epoxy based resin are

trdN@ReSaanUhaquma_qﬁnmmmwgwamkpponHébeytrxﬂialmqa.ﬁeasssary

- well as CCR-232G- (made by Asahi Chem cal Research

forl abher atdbiey1veolayktrdtp, bendndfoexdnpbeoof deiebetetbanehe
based resin is "plainset" AE-70-MI|. It is preferable

overQlapphe pdhesbne, | ayerid aafaye dM ghontBsiGisMgaddied so
heat.. Therefore, it is preferable for the gl ass

as kba%@lbpgnlealmh abek OEtkﬁﬁe%935818009etH@ hewer than
100C, and it is further desirable for it to be no

| OV\@ﬁet haRe 450C, layer txrﬁ‘fgtngl'letaotﬁé’%adﬁsatf'o@ cEH@Eyance

there is-a step of" heat treatnent, such as a thernal

andCL&"h' oandl %%%ﬁongf il %ﬁ@ ‘&%@Hg&%gaé%%bﬂgexﬁ%gr bal the

resi resi
rable

g eiﬁﬁ—s%ﬁ%%léﬁ Oar'slss§ S5 able, o e S
toqthEei bl a”dﬁrﬁ%rrﬁme%esh ﬁ%ﬁrgﬁéﬁﬁo?«%&p@'@%ﬁm gtep
of -crng1191\g/;eit_llig%oeldd1frlge)§clebsll% cl E&Cgé){yfrgfégsbaasreed,boe?:%?% based,
acryl based or grethane based adhesive, for example, can be
adopted. In addition, amaterial which is referred to as solder
resist ink and generally used for the protection of a flexible
circuit board can also be used for the adhesive layer.

An example of the polyimide based resin is SN-9000 (made
by Hitachi Chemical Co., Ltd.), examples of the epoxy based
resin are NPR-5 and NPR—lll(made by Nippon Poiytech Corp.) aé
well as CCR~-232GF (made by Asahi Chemical Research Laboratory
"~ Co., Ltd.), and an example of the urethane based resin is
“plainset” AE—?O—Mll.

:It is preferable for the adhesive layer to‘have high
resistance to heat.  Therefore, it is preferable for the glass

transition point (Tg) of the resin to be no lower than 100°C,

rand it is further desirable for it to be no lower than 150°C,
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together wi'th an adhesive |ayer which intervenes

between the two flexible circuit boards as descri bed

above, and in addition, they may be physically fixed

usi ng eyelets, rivets, threads or the like within a

range as |long as the space between the circuit

patterns. The fixture using an adhesive |ayer and a

nmet hod for physical fixture nay be conbined. In
tak?ﬂ&ﬂ%h&?cgﬁ%?ﬁ%k5t98'¥ﬁ5t9ﬁ¥ E%jgé&ﬁz&JXfﬁHﬁﬁ?t?Qthent

eac an esi ve a er, or
dhes ve la may_be | am nat ed qver _two fl exi
Sucglrgu%te%%gﬁas(ﬁ% T dre’ o eﬂlégbgdsemlcoraH820§A?ﬁallng
bet ween the circuit patfer nd t

natfeIRT00 ASOR R @s@ﬁ?anv%rﬁ?JngJiqe b g2siibr an

preferahle fora cover yer for a circuit pattern
ePopyr RRECHNC S+ ekF kﬂ”ée%‘%’lf%‘%ﬁef béalyimidep8asrey raedns and
" Such a cover layer is not Bartlcularlx_lln1ted as
SPOKYngags i FepsnpobrEl BRVE Réghndwhrehlehy: proterplyhBide

circuit on a flexible circuit board. In general, a
basgdt sepahswhiehrlso hidlerimed s s apivst soeAbEmigaler which

thernosetting solder resist ink wused for the
is peoteptrebarablélexible circuit boards can be 24

.adopted. Concretely, polyimde based, epoxy based and

ur erhaneveaseopeest hsxtiahe bei cctied. bdﬁm@mampéeb@mdé@e

polyim de based resin is SN-9000 (nmade by Hitachi

togehBBrcal tEoan dditkdive XAt emich tihecepexysbdstdeen the
resin are NPR-5 and NPR-11 (nmade by N ppon Pol ytech

two@&gﬁbwcm&hlas‘bo@%@@;@%s(:&a@%d%o%s@hLandqmeaaa@klon,

Research Laboratory Co., Ltd.) , and an exanple of the

they i NZR ?H?§%?aﬂ$2 By} S 'h@ﬁfgnégéleé\g WO dbis, khrehas or
prererani e r the cover yer or a ci I‘CUI t
the like within a range as long as the space between the CerLli-t _
patterns. The fixture using an adhesive layer and a method for
'physical fixture may be combined. In addition, circuit boards
may be directly fused and fixed each other without an adhesive
~ layer, or an adhesive tape may be laminated over tﬁo flexible -
circuit boards which are overlapped in a range within a space
between the circuit patterns, and thus, may be fixed.
Inthepresentinvention,itisalsbpreferableforeacover
layer for a circuit pattern formed on a flexible circuif board
to be provided. Such a cover layer is not,particulérly limited
as long as it is formed of a resin which can protect the circuit
on a flexible circuit board. In generai, a materiél which is

referred to a photosensitive or thermosetting solder resist ink

used for the protection of flexible circuit boards can be
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pattern and the adhesive |ayer which intervenes

between flexible circuit boards to be resins having

the sane conposition. The formation of a cover | ayer

and an adhesive layer of a resin having the sane

conposition nmeans that the cover |ayer and the

adhesive | ayer can be fornmed practically at the sane

“tinme, and thus, the nunber of manufacturing steps can
adopé efledugercre ity hepaby Bnidacbaemberertxhdmsed and

treatnments can be reduced, and thereby, adhesiveness
ureéenede sebaseifslaan hatcfordm Bhesxdiehe bifet s poliyimide

board and the circuit pattern can be prevented - from
basdecreasinngs $er 2000 n(nhdde dasdivtzertd €hedmpeatli ars ,i bed. ),

the direction of conveyance of flexible circuit
exah@dlkeds odl €hB0tpOXRIhapPetram i addeIPeH Y LR IWEGRA11 (made

there i's a possibility that a slight gap may exi st :
by Rebpeanps her & qaord 1ons Retiheadi d@etd Gof (R 8YAREEN 1

of the first flexible circuit board and the end

CheHlQEta'loﬁeéé‘af&? 1aHdRGT QN B, CORY &y aRGR 8{1 é;@@mﬁf&‘éﬁdthe

| exi ble circuit board. I'n "Such a case,

ureﬂhgﬁgrﬁglgdngSPHeé fP?§E§§8€"tﬂ %@DMlgs flex'ble

circuit boar I'n mn aresin which is

add r adheS|v ta aV|n
mar £ BT B AL S RAer e e 1 TS T Guri feuit
oar ds con gcted t each, ot th a re atively
P8 e SBRe e AN E oy By 2 ERenELBRnEELPbHeGEH B Eween
roved in terns of ease of peeling through tw st,

£1eiABA G ARG RCEBARIHGoE 6 S oHE S ESUH LhAERT BRIDES1tion.

circuit pattern may include a resistor elenment or a
Thec%%ﬁ%??%ﬁn of a cover layer and an adhesive layer of a resin

having the same composition means that the cover layer and the
adhesive layer can be formed practically at the same time, and
thus, the number of manufacturing steps can be reduced. 
Furthermbre, fhe‘number of heat treatments can be reduced, and
thereby, adhesiveness betwgen a base f£ilm that forms the
flexible circuit board and the circuit pattern can be prevented
from decreasing.

Here, in the case where end portions in the direction of
conveyance of flexible circuit boérds are not overlapped with
the entire width, there is a possibility that a slight gap may
' éxist between the end portion in the direction of conveyance
5f the first flexible circuit boaid and the end portion in the
' direction of conveyance of the second flexible circuit‘board.

In such a case, it is preférable for the gap between the two
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element. Furthernore, it is also possible to |layer an
insulating layer and a wiring |ayer on at | east one
surface of a flexible circuit board so that the
circuit board is nultilayered. Figs. 1 (a) to 1 (c)
show an exanple of a tape-style flexible circuit
board according to a preferred enbodi nent of the
present invention. Here, Fig 1(a) is a schematic
rams eet - st flex

di,
1 PEa T boat b S TP ﬁ&ﬁgewa%%fa Surgg amicn 18
2aoBA B0k F B Pree o4 PR a00F BEC BaFE & %Jen%é"n”avre Safden.
connected. Fig dé¥$ is a diagramshowi ng a sta

in ﬁﬁé?em@ﬁ%erehGW% BHLE (PR PeSiden 26, 68ﬁ9@95ﬁ@et0
of the two flexible circuit boards shown in Fig. 1(b)
eachvefthap dhtharertir&dveAy $R6UA RASE gang(hpergby, the
circuit pattern 2 is formed on each flexible circuit
conbeatdoh ¢an thve imppevetyie fdmnd bifecese quf peeddagdthandgh
a cover layer 3 is forned so as to coat. the circuit
twipattern 2. Spaces for conveyance 4a and 4b are
provided in the 26 9 pair of end portions facing each

ot hen aficibecth ) extbbedthgcubt thdopresdnt Asns&onon N a
Fig. 1(b), the spaces for conveyance 4a and 4b

cir@ﬁ@‘tr}ﬁg@téé@ el 121 ude kheedise6ti Oedn€vayasgsecitor
own in Fig. 1(c), the protruding portions 5a and

elerBn®f URert15PARSS f Of+ COOVEYANGS, i 1and 4D Oyesit am the
spaces for conveyance of another flexible circuit

iﬁsgggggnbbl%néjr Ay Q"M?gng}"ieéfbbfg%eé'ﬂfeéé’y e %%] ‘ée of

hat” a tape- st circuit boar

a £hQLUBYs E'EESm%yBBSL_»d sbNIhGRt ERe! B LERO Board is

multilayered.

Figs. 1(a) to1l{c) showan exampleof a tape-styie flexible
circuit beard according to a preferred embodiment of the present
invention. Here, Fig. 1l{(a) is a schematic diagram showing a
- strip of a sheet-style flexible circuit board. Fig. 1{b) is
an enlarged diagram showing end portions in the direction of
conveyance of two flexible circuit boards before being
connected. Fig. 1l{c}) is a diagram showing a étate where the
~end portions in the direction of conveyance of the two flexible
 circuit boards shown in Fig. 1(b} overlap andvare fized.

As shown in Fig. 1l{(a), a circuit pattérn 2 is formed on
eachflexiblecircuitboard1:Hlthetape—styleflexiblecirguit
board, and a cover layer 3 is formed so as to coat the circuit.

pattern 2. .Spaces for conveyance 4a and 4b are provided in the
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of the gaps between circuit patterns, and synbol 8

i ndi cates holes for conveyance (sprocket holes). It

is preferable for the width 9 of the protruding

portions 5a and 5b (that is to say, the length in the

direction perpendicular to the direction of

conveyance) to be great from the point of view of

strength at the tine of fixing, and thus, it is _
paigr ef e figons fagipe eaeh mblismuminide i leftithlee circuit

~spaces for conveyance. The spaces for conveyance of
boa@dFls ake siysrrerial FYg3 drfbt 0 dhemsprcend s donvigyance 4a

addition, it is preferable for the length 10 of the
andpébtpumh mgdepdiShi amnd Fa andelsd dimeidtd ondof eginwyafce. As

conveyance to be great in order to secure the
shcsir engthigat 1t(he, ttne pfofirxdngy BEer 1dws,54 tarids 5b of the

preferable for it to be noless than 1.5 nm and it
space ¥R Riceherable far ahlh 4bochernay ess thaned Ao

Here, as shown in Fig. 2, it is preférable for a
coriéielce BF fAsidl e 1ekhiguict chpands Hod: B8 494 B binded

oné sheet 13, and 1in nmany cases, the surrounding

. ROL T . Qf e ' VAR of, ;

w1t§pghh%§19e ﬁgﬁggﬁ gL &ﬁdméﬁr%é:tﬁ%t\ﬂ %%%ehstyle flexible

roxi nat e mm becones e portion-that “cannot
. _be .used a roduct due,to handling an%.th suppl y _of
o5 eGS0 28 4R BB S BRo0% 3RS e YeRloen
otrudi ng portions 5a. and 5b usin ({he or.tion that
Of BRAndPPHe BEBa AeC B PR LB HHE FO IORERY Bo REeredes
in aorder to create protrudi ng portions can be
holesy fodd CORVEYPECRgI (FPIPCKes gPéﬁéﬁable for the upper
limt  of the |length of protruding portions 5a and 5Db
i n £helgPFeéerahle dorcohw oydree’ 06 e Boo ki d bk Portiigns
nore preferable for it to ‘ _
5a and 5b (that is to say, the length in the direction
perpendicular to the direction of conveyance) to be great from
the point of view of strength at the time of fixing, and thus,
it is preferable for it to be the maximum width of the spaces
for conveyance. The spaces for conveyvance of COF's are
generally 3mmto 4mmonone side. Inaddition, it is preferable
for the length 10 of the protruding portions 5a and 5b in the
direction of conveyance to be great in order to secure the
strength at the time of fixing, and thus, it is preferable for
it to be no less than 1.5 mm, and it is more preéferable for it
to be no less than 2 mm.
Here, as shown in Fig. 2, it is preferable for a number

of flexible circuit boards 1 to be formed in one sheet 13, and

- in many cases, the sufrounding portion of the sheet 13 with a
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be 20 mm Figs. 3(a) to 3(c) show anot her exanpl e of
the preferred enbodinent. Here, Fig. 3(a) is a
schemati c diagram showing a strip of a sheet-style
flexible circuit board. Fig. 3(b) is an enlarged

di agram showi ng end portions in the direction of
conveyance of two flexible circuit boards before being
connected. Fig. 3(c) is a diagramshowing a state

. h d [ [ he di [ f
wi i bRebpipofraaPare Tmh e it a8 kbl o BET Srho:
I d fixed [ 1g. 3 ,
e QB &P Mg ki Wbl DEREL PR g, EER)REaPPRE

of each flexible circuit board is the sang as that of

- Theggdorgpel 5t Y5 PFFEXTHP €S 4T GHAR o HEPLINGHMR Y ROEIEgENS Sa

1§a) to 1(c). In addition, as shown in Fig. 3(b

andppBtysidichgheper ¥ oo thed graneshofisegeas| @usiceict. The
circuit board overlap another flexible circuit board

porgadnat e bsovaetied dgephdervie kreaditesi verhdyey polda carrdcan
16b in the sane manner as .in the tape-style film

be rédeoed. bdarabrshiowlyvi,niEi s prif@raod el fo). t128 vdpweveinit
in the tape-style flexible circuit board in Figs. 3(a)

- of tiee Admyth of herenehdiaid p@is iichst fe did eptionhef direction

conveyance of the two flexible circuit boards overlap

of apflvaygnbendede agetheramd tik ikhfoeatpreradate ifbd he to
_ direction perpendicular to the direction of

be ©@nN¥gyance wi th an adhesive layer 17. Figs. 4 and 5
show ot her preferred enbodi nents. In the tape-style

TSR 5o aten i SRR oy s e By Dkt
embghﬁﬁghE.bQ@éfg, Fig. 3(a) is a schematic diagram showing a
strip of arsheet—style flexible circﬁit board. Fig. 3(b) is
an enlarged diagram showing end portions in the direction of
‘conveyance of two flexible circuit boards before being -
connected._ Fig. 3(c) is a diagram showing a state whére the
_ermiporﬁions in the direction of conveyance of the two flexible
circuit boards showﬁ in Fig. 3(b) overla? and are fixed.

As shown in Fig. 3(af, according to this eﬁbodiment, the
basic coﬁfiguration of each flexible circuit boafd.is the same
as that bf the tape-style flexible circuit board shown in Figs.
1(a) to l(é).'.In addition, as shown in Fig. 3({b), protruding
:portions 15a and 15k of cne flexible circuit board overlap
another flexible circuit board and are bonded together with

adhesive layers 16a and 16b in the same manner as in the

tape-style film circuit board shown in Figs. 1(a) to 1(c).
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la and | b protrudes in the direction of conveyance
(protruding portion 25), and the other protrudes in
the direction opposite to the direction of conveyance
(protruding portion 26). The other points are the
sanme as in the enbodi nent shown in Figs. 3(a) to
3(c). In the tape-style flexible circuit board shown
in Fig. 5, each flexible circuit board la and I b have
Howspyggesinfidre tonveyante dexidd «binhiich praod doefigs t Bda)
direction of conveyance (protruding portions 2la and
to 21b), @mmlenad pddiions,in haeedprott s efsconveépence of the
direction opposite to the direction of conveyance
two Prek it g rpanti M}Sr&sﬂavalﬁdaﬁ%-)d aPe elonddidigogether with
portions 20a and 20b overlap and are fixed to
thePént { pii@thPE thensi mdé @ipdiPend 6REEE Pt Ne diffection
order to manufacture a tape-style flexible circuit

of*@&ﬂﬂéj%ﬁ%%rwl%% 215} %@%e%ﬁ%%eﬁ%beVQﬁt'on as descri bed
above. first, a flexible circuit board is

RNy act up edd s ageer danee opLED SORCLPLOLESSLOO. In the

Sheet processing is di rom to-ree

tap%r% S' Pﬁex%ié%l'rs u%ecngrgr r TA em%nd O%:ne ol a pair

ere processing req U|re e €ircul

carrled 0 conve ase, fil
of FREEER st duiieits %rf%ﬁgaOf %@Fl‘{vﬁ%%a%bq& FHEThbRRg
ound anot her and i.s rocessi ng where a
12 BReelF BrGACeobD ot RS CEonvehb ARG deggruding
req U|red for flexible circuit boards is_ carried out. '
Por&f%o@r 2bhatand fdst OEPW@W@H%% ig FReidi qrsErign 5’P§’031te
connected to each other in the bel ow descri bed
to mhgndireghdon phpecrygyance| exroteuding werbour d26)s The
f d
othegrgglnts are the same as in the embodiment shown in Figs.

3(a) to 3(c). In the tape-style flexible circuit board shown .
in Fig. 5, each flexible circuit board la and 1lb have spaces
for conveyance 4a and 4b which protrude in the direction of
‘conveyance (protruding portions 2la and 21ib), and in addition,
_have protrusions in theldirection'opposite to the direction of
convéyance (protruding portions 20a and 20b). Protruding
portions 20a and 20b overlap and are fixed to protruding

. portions 2la and 21b, respectively.

In order to manufacture a tape-style fleﬁible circuit
board according to the present invention as described-above,
first, a flexible cilrcuit board ié manufactured in accordénce
with sheet.processingi Sheet processing is different from

reel-to-reel processing, which is general for TAB’s and COF’'s
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(a) A nunber of flexible circuit boards are placed on
and stuck on reinforcing plates with renovabl e
organic layers; (b) the nunber of flexible circuit
boards is connected to each other; (c) the connected
flexible circuit boards are renoved fromthe
reinforcing plates, and thereby, a tape-style flexible
circuit board is gained. According to the nmethod of
th resent invention as scrd-bed.above, a.nupber of.
ancy PBeRE B RS e et f o SO R e e laf PR oo
in state where they are stuck_.o r.ei nforcing plates
cargileRl GUF eHbhLbI PN GANIE o Byar, FLhE @ Petr fed out
: step of_ connection can be automated, and thus, _making,
TroRaR df § Sl sy 1Pnthgfinqwie UutsrREPH AT Detpresel, and'is
possi bl e, and thereby, a high precision of |location is

progesgingerlieed, & dpret hel Yol Ishaad iy dgi copFaves ead a

be connected wthout fail. n Circuit patterns may be

profespedeiniaddabee Drexteld |eidlie boarcd tisbearddedr out.

circuit patterns may be fornmed during the 30 above

Aftdesthabedistedpstilte flepgrbfler abteuiv daymiciareucbnnected

patterns between the step (a) and the step (b) because.

to @aabhghthgar €6i $henbel odi deast Dinsd ainchd«wy dinst ar tape-eanle

be gained. GCrcuit patterns may be forned in

flegé¢boedaneeut Boardt eghnelkeeyd. usi ng a subtractive

met hod, a sem -additive nethod, a full-additive

met hed hukBer! dKeE1 RHON28PRGE Pes rdd ak& placed on and
preferable to formcircuit patterns in accordance with

stuBk on reinforcing plates with removable organic layers; (b)

the number of flexible circult boards is connected to each

other; (c) the connected flexible circuit boards are removed

from the reinforcing plates, and thereby, a tape-style flexible

circuit board is gained.

According to the method of the present invention as

described above, a number of flexible circuit boards are

connected to each other in a state where they are stuck on

reinforcing plates with a removable organic layer, and

therefore, the step of connection can be automated, and thus,

making handling easy. In addition, automation becomes

possible, and thereby, a high precision of location is also

secured, and the two flexible circuit boards can be connected

- without fail.

™y

Circuit patterns may be formed in advance on the flexible

circuit boards or circuit patterns may_bé formed during the
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sem -additive method because fine patterns can be
formed. In accordance with the full-additive nethod,
the following process is carried out. A process for
adding a catal yst, such as palladium nickel or
chromum is carried out on the surface of a flexible
circuit board on which a circuit ‘pattern is to be
formed, which is then dried. Here, the catalyst does
aboygt degREirsR §§e§Scor%to%SpPﬁ?f%@a%¥%mI% Earqitciscubut
beconmes the core of platlng growt h when an actlvatln%_
pathesassbetisenathe et <ut (a)Newd thephbepr 88 stedagise a high
applied with a spin coater, a blade coater, a rol
precasteon, od Pameovsaves, aaddd@wcdasepxtlanscaeehepgamned
or the like, and is then dried. The photoresist is
expasedut.o pagherthrmaghba pbeomhedansk bavbongaace with a
predeterm ned pattern and is devel oped so that a
techesilslyyl @yeig iaSshiet Ardt Ofe ridtehdDr bi el Wi il idee Rethod,
- require a plating film After this, a process for
a fagtivabingvbhaeenbal ystths Eﬁké'e¢kQH¥eﬂﬁ%@ &hese, it is
flexible circuit board. is inmersed in an €l ectrol ess

pre@%@%bﬁ% t%OEBEboelgéﬁhﬁgp%t@%ngnﬁh'Qecegdﬁﬁegeﬁlth B
fate and fornmal dehyde so that a copper plating f

semlia\éfj'a(itzig%h}n‘égﬂgﬁsbe%glug% i QL BXRMRIES EaH”}gEﬁgéngH‘

orne a CI rCUt attern | S
d th th d th d
o1 FBuf NG oLess 5 carr! Eho: XN e
per or an al, of .t ese |s puttered nto é
£01 4 OPR . BhpoRoe! bk BREr bl ohte AP ding a

circuit Sattern is to be fornmed, and a base Iayer
catRdyihg S¢hPekPRE s Ut GH oeanPr SRTPTH R 1t S KpEF T ied out

on the surface of a flexible circuit board on which a circuit
'patternisix)beformed,whidhisthendried. Here, the catalyst
does not function as a core of plating grthh as it is, but
‘becomes the‘core of plating growth when an activating process
is cérried out. Next, é photoresist is applied with a spin
éoater,abladécoater,arollcoater,abarcoater,éidiecoater,
a screen printer or the like, and is then dried. The photoresist
is exposed to light through a photomask having a predetermined
pattern and is developed so that a resist layer is forméd on
the portions which do not require a plating film. After this,
~a process for activaﬁing_the catalyst is carried out, and-a
flexible\circuit.béard:is/immersed in aﬁ electroless plating
" solution having a combination of copper Sulfate and

'formaldehyde so that a copper piating film having a thickness
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nmis fornmed. Next, a copper sputtering filmhaving a
t hi ckness of, for exanple, 50 nmto 3000 nmis
further forned on top of the base |ayer. This copper
sputtered filmhas effects in which a sufficient
conductance for the subsequent electrolytic plating
i s secured, adhesiveness of the netal layer is
i ncreased and pinhoFe defects can be prevented. A
phot oresi s appl.i on top.of the yer an
of, Egrc%}é%m ie,ps?t ]_tgrrfé: IH’lmt:h me&be%%sf%g}l%éd glgcult
_&his manner _u |ng a spin coater, a blade coater, a
pattgrp (85af8r™®4-die coater, screen printing or the
like, and 1is then drled After that, the photoresist
is é%p%%%ﬂr%n??g‘ﬁ%t tW%u@?ﬂ“ﬁ“%%%Bh’é%l&“% %y Ehe
predeterm ned pattern and is devel oped so that a
foldewiing PEQRESS 4 5f 6rREHCOPYthe FHLOMSHE, v%ﬂ%]ﬁeld§%>éler or
" require a plating film Next, electrolytic platln%
an gateyedf dilteassilisgsrhétbasd oayertmcsqrrf@a@)mfea flexible
: sputtered film as an electrode. As for the
cirehiéct bobydian pltetdmg sokotiitnpattecoppertesblef dbemed, and
pl ati ng solution, a copper cyanide plating solution,

a baseoppeer pysivphesphatie-iats ngf ,sdatt ieemmpil et,hé@ hinkeo 100
Is used. After the formation of a copper plating film
nm 1dH€ohephoOlsES) StcdFodeaputderand SUbsBgHENlythiBRness

base layer is renoved through slight etching, and

of,t BYS, eRambI&Uid0 RRT 8 Bo0B nMal et ritlt T E on top of
pl ati ng of gold nickel, tin or the like 1is carried

the%sé fta gg_;eSSﬂ{:ys c%b dt?fefé’d EhenfifmEkep- Qi {Aech

base a plas mant a reverse sputtering

a sgggﬁEgEHE cgneﬁhggﬁ e ?E @HQ'E??EE@HEnQnele %rgl tic

esive. |l ayer ation-or arried

pla%:.‘ﬁgolns gggu%%crif z3%1%‘“?1@5iveness of themetal layer is increased

. and pinhole defects can be prevented. A photoresist is applied
on top of the base layer and the copper sputtered fiim that has
been formed in this manner using a spin cecater, a blade cdater,
a roll coater, a die coater, screen printing or the like, and
is then dried. After that, the photoresistvis exposed to light
through a photomask having a predetermined pattern and is
devel'oped so that a resist layer is formed on the por%:ion_s which
do not require a plating film. Next, eléctroiytic plaﬁing'is
carried out using the base layer and the copper sputtered film
as an electrode. As for the electrolytic plating solﬁtion, a
copper sulfate plating solution, a copper cyanide plating .
: éolution, a copper pyrophosphate plating_solution or the’ like

is used. After the formation of a copper plating f£ilm, the
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the flexible circuit board in order to increase
adhesi veness. From anong these, an adhesive | ayer:
application, such as an application of an epoxy resin
based adhesive, an acrylic resin based adhesive, a
pol yam de resin based adhesive, a polyimde resin
based adhesi ve or an NBR based adhesive, is preferable
because of the large effects of ‘i nproving
phoé@hr@§|l‘$éne§s remgveddi Bnen subsednentadye wher baspelayer is
original flexible circuit boards are wde in the
remprvesenhrongerdliioht ehehiage end thud,oastitsubawaigern is
desired width, for exanple, 35 mm before or after
gaihikel.st Bprthg rooraf tperativey sifegold) nidsif,otinhher mihadke
for slitting the flexible circuit boards on a
is eeirRfiedchig Pf Heddthioy S| Hese, apiBbhOth USHNF drlaaSeh of
a high pressure water jet or the like is used. In

thed@diskl aRyel Ehe16a%e whese rdhe [ hexthbeseChpadtbring
boards afe cut into slits after being renoved fromthe

ﬁrea%kn‘%fn%rc' n%rﬁh@Eeia Ehgggl ‘&Eﬁ\ti'oh“bﬂgﬁﬁ’gégl%bhé%r

hi.ng out "usi honpson

appﬂq%EEE%% L EHS f?LQQQQ yé' J%?fgg!dﬁﬁt ehE%Qface of

sure water can € cas

S rocket hol es .are rOV|ded int .
thew?im?@ PHEGHEE ioeats 1P GrBER ok Siedeisg ssﬁs.SévspeSS-
ter the st b) after the ste % % n the sane
FIOFPaﬁ‘H‘é?P LoFEs: nr&§? aﬁ‘geéﬁé@t &@YgS; ng & éPnorSHCﬁi gR ="
pressure water jet on a, reinforcing plate or may be
app&-ﬁ@é‘?é&nt B Ay ﬁpﬁﬁﬁcﬁﬁi %’gﬂ atayd @&hﬁélvﬁenﬁ)@@d”ﬂ]drﬁ fRein
reinforcing plate. Particularl t he nunber of o
~ basgpr aekesiviel ez Aol ygrdle rasdnt éésﬁﬁn@fﬁ%?l‘iﬁro@eﬁ@ilﬁgmlde

- using a laser or a high pressure water jet becones
resfipnyasaddadhesé¥erer an NBR based adhesive, is preferable

because of the large effects of improving adhesiveness.

In addition, in the caSe where the Qriginal flexible
circuit boards are wide in the present invention, they are cut
into slits having a desired width, for example, 35 mm, before
or after the step (b) or after the step {c). As for the method
for slitting‘the flexible.circuit,boards<nla reinforcing plate
into slits, a method using a laser, a high pressure water jet
or the like isused. Inaddition, in the case where the flexible
- circuit boards are cut into slits after being removed from the
reinforcing plate, methods for slitting with a blade or for
punching out using a Thompson blade inraddition to the methods
using a laser or a high pressure water jet can also be adopted.

In the case where no sprocket holes are provided in the
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it is preferable to create sprocket hol es through
punching after the flexible circuit boards are peel ed
fromthe reinforcing plate in order to increase the
productivity. According to the present invention, a
tape-style flexible <circuit board may be gai ned by
connecting flexible circuit boards, which have been
cut in advance into a formwhere at least a portion
of. space for._caonveyance protrudes in the_ directd.an

R e Ve T S R
flexible cLrcuit board, to,each other in accor¢gance

stegi 0K aORet N AP IGCAR HEQ Linth R ARs i RCE < 0 IpOpS may
or a tape-style flexible circuit may be gained. b

be c&rpdear PPy EoRnéBERRYOFeBt BAGHI RECFFBXPOIRECE dEhi P @
boards in accordance with a nethod as that described |

reipgogisd ngbivlat § ay may pe cneg teschh ve el papghénota Hget hasng
gained tape-style flexible circuit boards into a form

rempifeclef aom| Ees trelafpactingnpéhte . s pecet Forlaoive yagcgumber
protrudes in the direction parallel to the direction

of eprooketylanmies dfs gireaft,ernbl ehei triow tforbpapdewlsiing using
bei ng permanently connected. That is to say, (a') a

a lawwibet 0higkeirangurar whtexijkitebe 3dned leugt, hrohtdsrafere,
pl aced on and stuck on reinforcing plates wth a

it ILPPREBrab0EGANE LedBY Bbrddkek hbEeHdRReUgBfpdd@xily after
circuit boards are tenporarily connected to each ot her

theWfiBxap1caghesve HBREdQr atRepkikey 2pdm(Ehd FBE€nforcing
- connected flexible circuit boards are renpved from

plable e RLBECBOIRL S S es ek angr v = 1 o bl
flexihheqtht @y {nbtd it Sied £ On @MU B YRIf B exible
qircuit bdard may be gained by connecting flexible circuit
boards, which have been cﬁt in advance into a form where at .least
a portion of a space for conveyance protrudes in the direction
parallel to the direction of conveyance of the flexible circuit
board, to each.other in accordance with a method as aescribed
in thé above (a) te {(c), of a tape-style flexible circuit may
be gained by temporarily connecting recﬁangular flexible
circuit boards in acéordance with a method as that described
in the above (a) to (c) to each other and cutting thus gained
tape-style flexible éircuit boards into a form where at least
a portion of a space for conveyance prdtrudes in the direction
parallel to the direction of conveyance of the flexiblé circuit

board while being permanently connected.

That is to'say, ta’) a number of rectangular flexible
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| east a portion of a space for conveyance protrudes in
the direction parallel to the direction of conveyance
of the flexible circuit board using a nold or the
i ke, where the centers, which are cut out, are the
portions for tenporary connection. At this tinme, the
front or the back portion of the flexible circuit
: boards which is cut and renoved are hel d through
cingadduiresudsi eheoplahed| pkeand esYuadf tagy rehatforgaadoplates
both of the two divided flexible circuit boards are
witherpwethownahiliee obgiandg chébgelry dbvactibim sumbeoncbr fihaible
i ke, and the spaces for conveyance protruding from
cirang tf bexrk e i tenpbrbediled aseneoade tweavardapeand th an
fix to the spaces for conveyance of the other
adhlels@xiebltepel beuitheboakd ;( paMERENt tEeNReehkeRrdsEithable
a tape-style flexible circuit board is gained.
‘ci @ §bBFaE %k irenRER0dr ofh | 1ed Ble8 nGlohelnty PPAFES Y @nat
stuck on reinforcing plates for tenporary connection,
_ I8 the: : j 4 an (pe :
e e T P s A ey (7 exe ehis
_ ddi. tjon : t] i bl n I
carg R L A BTR PPt e B B En BT AL SRS, o
two flexible circuit boards can_be tenporaril .
LeagtnReECEE At U FRAFS TRE EPélé’Fé’FS‘ﬁeoPrBEFﬁéﬁén%n the
- .. _connection i.ch follows the tenparary connectign
I PG d e e AR BT et L1t CLERECAPBPS GRTGRVERES OF the
t enporary connection, and therefore, the_ precision of
fl?ﬁé@%ﬁhéﬁﬁcﬁéﬁnQQEFGnué&ﬁgbé geddr ed &he Lh&e: stpgEpuUEse
of the permanent connection apparatus can be
cengiegsl,i Whéghwaer CEfpoRary agenhect PorFtiengafpriregengprary
~ with high
connectiong At this time, the front or the back portion of the

flexible circuit boards which is cut and removed are held
through vacuum suction or the like. (e’) After that, oﬁe or
* both of the two divided flexible circuit boafds are removed
while being held by a vacuum suction or the like, and the spaces
for conveyance protruding from one flexible circuit bbard are
made to overliap and fix to the spaces for conveyance of the other
flexible circuit board (permanent conhection) so that a

' tape-style flexible circuit board is gained.

According.to this method, flexible circuit boards are
stuck on reinforcing plates for temporary connection, and
therefére, the step of connection can be automated, and thus,
makihg handling easy. In addition, automation becomés

possible} and therefore, a high precision of location can be
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precision. Crcuit patterns may be formed on the
flexible circuit boards in advance, or circuit
patterns nay be formed during the above described
steps. It is preferable to formcircuit patterns
between the step (a') and the step (b') in order to
achi eve a high precision of dinensions with | ow
distortion. In the case where the original flexible
circuit hoards are wd it i.s preferable.to_carr .
secGiEthe8 TRy i op bRReR batiasetit RBSrEr et b SREPYAB: LY
step (d') or after the step (e') so_that the slits .
conpag etnet Wit h fedd -t h”éh%l}ﬁ%e?du%‘rﬂn ef ST HeCeREECTOD
Wwhere__no sprocket holes are provided in the flexible
whighy £a} oBo s terppragy AR EHI @ £6CEAVEY e effects of
punchi ng process between the step (c') and the step
the(grycoplantet thifetsmppreay) connecheon olanshithgr sfigrehethe
detail for all of the above described nethods is
. predésdonbed. pemmahentasennkeré canceheber edeuted &rndtikhg
(does not remain as a part of the product) is placed
strattilte ot ehrwopermadent aonakertioh papteahustben be
portion of the flexible circuit board where 36 the
simpllegteddehEnrt dmgsd gy ichrpfedtided igagabeiegedif eith high
connection in such a nmanner that the surface on the
pregidgoapposite to the side where the electrode for
testing is provided makes contact w th another

flexibLgigl peptLrROaf L, When: OMerd appith@ rhBx9pder ci@cuit
connect a nunber of flexible circuit boards to each

moGHiln SAEES, OF EUMRIARLE HLA LAY et HIC T e
abo%gr%%g%rggggdéfeps. It is preferable to form circuit .
pétterns between'the step (a’) and the step (b’) in order to
achieve a high precision of dimensions with low distortion. In
the case where the original flexible circuit boards are wide,
it is preferable to carry cut a siitting process between the
step (c’) and the step (d’) or after the step (e’) so that the
slits have the width for the subseguent step. In the case where
no sprocket holes are provided in the flexible circuit boards,
it is preferable to carry out a punching process between the
" step (c¢’) and the step (d’} or after the step (e').

In the folleowing, furthér detail for all of the above
described metheds is described.

In the case where an electrode for testing (does not remain

as a part of the product) is placed at the outermost end of a

circuit pattern, the portion of the flexible circuit board where
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At |l east a portion of the spaces for conveyance
protrudes in the direction of conveyance of the
flexible circuit board, and the protrudi ng spaces for
conveyance overlap and are fixed to spaces for
conveyance of an adjacent flexible circuit board. A
nunber of flexible circuit boards are fixed in this
manner, and thereby, the strength of connection in

thet %bewafs@d%tf;ﬂreteﬂiew BleeP e T Edfd Coddpe Usedorms chingkction
and the loss in the connection portions can be

in pegbcednramuet hdratoridie tshieflagss oof theheld¢ expsissite to the
"circuit boards due to connection can be reduced, and

sidienwhedet tliom e ltehe rooesfof e el forisr proghdedngladcontact
feeding connection portions can be reduced when an

witel eciotorirc Naxtibtle cherded beatrke whapeoskyhepblhexyi bl e
circuit board. It is preferable for the spaces for
convayanaert©o idHddde a BimBeledgt M &tidid IAIPAA 3B cBM s

‘ in the direction of conveyance as described above so

to £hah dhee Pr @fﬂé&@sﬂgoP%éﬂ@é‘faﬁ&@ré@ 28¢1aahei f ok, ngr
an adjacent | exible circuit board EIeX|bIe ‘circu

e t
of @r?@:p%gctg_%gl Pa& eGLA 13_’}“1 dlh I?é %le%glb%g %ﬁhﬂ[ Sgards.

ort Int reC|ono

b h
A 88 %40%0%% {Eﬁ%f ”%%%rs%{%%f SO B B %;t‘%g goin
t b t t
ehecdPrp SRk Bhics RaRvaraREE BRIt sarad i chtarst Hopsidgand
when trudin ortions are formed can be reduced.
_theTFIBﬁBE gﬁggn%?%%gs IS COPTNGTE SpPEEELEP N PSS ditxed to

not particularly limted, a nmethod for punching out
SPageengod ABRECYRAGE YL &1 RGN prisvrildiengipsriitokgard.

_ and a nmethod for cutting
A number of flexible circuit boards are flxed in this manner,

and thereby, the strength of connection in the tape-style
flexible-circuit board becomes high, and the loss in the
connection portions can be reduced. Furthermore, the loss of
the flexible circuit boards due to connection can be reduced,
“and in addition, the loss of time for recognizing and feeding
connection portions can be reduced when an electronic part is
bonded to the tape—style flexible circuit board.

| It is preferable for the spaces for conveyance to protrude
by a length of 1.5 mm to 30 mm in the direction of conveyance
as described above so that the protruding portions overlap and
are fixed to an adjacent flexible circuit board. Flexible
circuit boards can be connected with a relatively large area

- of the end portion in the direction of the width, and thereby,
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by scanning a | aser, such as a YAG | aser, along the
desired form for protruding portions can be cited.
According to the present invention, it is also
preferable for an end portion in the direction of
conveyance of a flexible circuit board to overlap an
adj acent flexible circuit board with the entire width
in the direction perpendicular to the direction of
onveyance .as descri bed above. In.th ase re .
peef R BYs BPR i e BR5ar Rl o Ry MR T RE Rhig width of
Ldth, it is preferable for_the.l ength of overlappi ng
the/ bbbt i HF BPoZoRvEyaics bed ThasRd s e 1o
t he gap between circuit patterns, , ex¢ludi ng the space
ad@ﬂ&ﬁ°@on@@§aﬁ€éFlPPSi9fnSE@XbPéPeFéBFElFopoagﬂé Wahgbhare
to be no greater than 1 mmin the direction of _
wasggAy Bjighc BroHEpdinpnrektienseafheferefd part Pensefnced.
the direction of conveyance of flexible circuit ,
boafbsudh tHot metbeBafr wiftirming a @mdtraidiingt portherd g ot
a possibility that a slight gap may be created
parbétwidemlityhéimntegor ¢ irenthod t fer divredtingn wft csivgyanweld
of one flexible circuit board and the end portion in
havtihg 3 cdint e€th grafrchneepancecat dme aomdehod Ifexd bheting
circuit board. In this.case, it is preferable to add
by Scd@eifyian18eés, udabiNeac 1aseF derldng théldadsindieform
gap. The resin may be added to the gap created
forbgtweending pwetfibgxsi Bhe 6kredibghoards using a
di spenser or a resin in sheet formmy be placed in

t heAeeerd%s-aéoeﬂhQ%&%hé hevtwe Ehexible Lidehitferable

boards. The“ resin be added in fhe step of

ForCRNNGH bggtg.gﬁ Jt_mhfel Sfi_'glzgig.hr&f“c'bnveyance of a flexible

circuit board to overlap an adjacent flexible circuit board with

the entire width in the direction perpendicular to the direction

of_conveyance as described above. In the case where flexible
dircuit boards oﬁerlap with the entire width, it is preferable
for the length of overlapping in the direction of cpnve&ance
to be no greater than the.gap between circuit patterns,
excluding the space for conveyance. It is more preferable for
the length to be no greater than 1 mm in the directioﬁ.pf
conveyance.

Here, in the case where end portions in the difection_of
conveyance of flexible.circuit boards do not overlap with the
entire width, there is a possibility that a slight gap may be
created between the end portion in the direction of conveyance

of one flexible circuit board and the end portion in the
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boards or may be added in another step after the
connection. |In addition, .an adhesive tape may be
used. As for the nmethod for fixing a nunber of
flexible circuit boards, it is preferable to form an
adhesive layer of a resin as described above between
the two overlapping flexible circuit boards, which
- are thus bonded together. In addition to the fixture
dingsitdgrar fagregeyencayef  theothex diteridarals imgy ieboard.
physi cally connected and fixed using eyelets, rivets,
In threawse,of ttieprekerabilhitr addamgesds Londptasorhel lines
range is contained in the space between the circuit
in patieerins.filhe ik Kbeargad hr Fhghreatthesapauaddgdat o ediengap
‘and physi cal connection and fixture may be conbi ned.
crelan eadtiettiven aiheC tivo Foakdslenyibeudicr @ekiryisf uxedg a
each other. Concretely, the interface between
disPelislkappirn@ r&isiguiit Boakes raay kel geabh¥cBaatadthe gap
using a laser, and thereby, the circuit boards adhere

crela® @RSt REOS T HY B & 1ME18PRY PG i PH I Q0% .rmif‘hE%:es in may

heat ed using a hi gh-frequency wel der so that the

I
be %idrd%ﬁi 3 bG& red%t% h%rfe.cgﬂngé‘ﬁgnggﬁﬁ(a: tlw% %‘ig%&bgﬂ@’ {:iiécuit

is preferable to lam nate an esive tape over

rl.apping..39 i 0 | t.hi an ' .
moadi PRLDOS25pHRLh, O JIDIAL RLAIZIN, LU, SHRRE con.
fi e%.each other. The nethod_for form.ng an adhesive

In p0AF 08 Gl SRRPELIGI APPG P P& 155% ong as 1t is a
met hod_acc rdinghto which .two flexible circuit. boards,

can®Bel 97 $&¢ BRERCSthR T1RSRT 2RSS, Oh Fleiiplgcircuit

descri bed above may be applied to the overlapping .
boagderi of of Breke Bl it dirrmaar adhemivaghres@feenresin

as described above between the two overlapping flexible circuit
boards, which are thus bonded together. In addition to the
fixture using an adhesive layer, the circuit boards may be
physically connected and fixed using eyelets, rivets, threads
- or the like within a range as long as the range is contained
in the space between the circuit patterns. The fixture through
adheéion usihg a resin and physical connection and fixture may
be combined. 1In addition, circuit boards may be directly fixed
each other. Coﬁcretely, the interface .between overlapping
circuit boards may be locally heated using a laser, and thereby,
the circuit boards adhere to each other or the overlapping
portion may be heated using a high-frequency welder so that the
'éircuit boards adhere to each other._ In addition, it is

preferable to laminate an adhesive tape over the overlapping
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~printing method or using a dispenser, and after that,
may be dried and cured. In'this case, aresinin
liquid-formor gel formmaybe used. In addition, an
adhesive layer in sheet form such as TSA-6705 (nade
by Toray Industries Inc.), may be used by processing,
~for exanple, punching, into a required formfor use.
In order to bond flexible circuit boards to each ot her

porWJ.E)ph%?tﬁ?heg'J\.(gn(%gyer{ tﬁeh%lzr%%t e\é% g?yf%tlércﬁtl ?gg?ﬁrns'

e resi once
resin i,s co nd_har esirable for the
=0 B3 Ry b PaPars FOC Dorac ERBRy BFOFE-hi gher than
t he Iass nsi ti Qi nt of the used reS|n SO
thaflenBSrbointre SRFRTEd et S RRFLEY DA ke HOT
adhesi veness i s |ncreased The Tg of a genera
ParﬁéPVﬂﬁ?é§l%ﬁ%%%i§&%ﬁﬂg?%§#€%SF%m%%%?%%Fﬁﬁ?@Pygiﬁb@thh
to 250C, and therefore, it is preferable for the
tWOhééﬁKﬁQlﬁeﬁ?‘ééﬂaﬂ@r popsdBecanobpofiékethaach50Chef - t HEOT
case where a polyimde based resin is used, and it is
exampie, prefresabl esf desthébednpbratumeyt bebepphbefiess the
than 300C. 40 Here, when the adhesive |layer is heated,

overrflappipyedertabie oftfl dxaidsld yikheat ttheeoiethappghg screen
portion instead of heating the entirety of the

priavenyapptRgdf bexibl gy cd rdidgertoar dsand mfithe t®a%e may be
where circuit patterns are plated with tin, for

driexagpRbezuréde tii cknessazak,therdyig thmipye! fickm or gel
adj usted to a predetern1ned range fromthe points of

- forMiW 8k d‘@‘é&keﬁn QHQY@DBIH ARAREEES AN, HORidHNS form,
for metal bonding. t he

such as TSA-6705 (made by Toray Industries Inc.), may be used
by processing, for example, punching, into a required form for
use.

In order to bond flexible circuit boards to each other
‘with an adhesive layer, the adhesive layef is heated so that
the resin is‘once melted, and after that, the resin is cooled
and hardened. it is desirable for the heéting temperature to
‘be a tempeﬁature higher than the glass tfansition point (Tg)
- of the used resin so that the resin is sufficiently melited and
the adhesiveness is increased. The Tg of a general polyimide
based solder ﬁesist is approximately 200°C to 250°C, and
therefore, it is preferable for the heating temperature to be
" no lower than 250;C in the case where a polyimide based reéin

is used, and it is more preferable for the temperature to be

ho less than 300°C.
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circuit patterns undergo a further thermal history
t hrough the - application of heat to the adhesive
| ayer, however, there is a risk. that the thickness
of the pure tin |ayer may be out of the predeterm ned
range. It is better for the tine for heating the
adhesive layer to be short in order to increase the
productivity. Therefore, it is effective to heat -
whi Herappiismgheradles bve Wiheredass theated i stals psrierable
the flexible circuit boards may be distorted when too
to hoehlpy éxmilr shescuppl apdinamputiarefiosgsadtof fieating the
preferable to apply pressure in a range fromO0.1 N mm
ent2reqay3oll hire2ovénlapding i Hhexilhke t¢imcuisgbhoadisf.or In the
connection can be shortened by suppressing the
casei Wheseon ofuheatattsing aret puecell mbtighcirhe fdrhekamble,
conductivity is small.. In, addition, two flexible
theCithGikheBeapds thRy paver kap angerbesf bygdseaahtot her
whil e form ng an adhesive |ayer instead of formng an
pre@dheshyaehayghgkn radnanes. pbAnkBi §:Co$8w 81l LWAYLHer
adhesive is applied to an overl appi ng portion of one
I ' ' USi [ s he i
P e T Ah Tt RE o o e P e g (P ehe
: d e _ '
otx 0Tt 8 PR AR o T R R BTS8Py Bt e
ere.a_sol.vent] ess adhesive is adopted, dryin ter .
app SR A8pT B BERE b5 ohi T (NSNS MR e PWRH ST hgnete is
adhesive layer is too thin, there s a risk that the
ar F}ze*h%% Y BT b etonbs BREFI t i 12 Thet Y Bire 00T of
adhesive layer. is too thick, there is a risk that the
the;gpegpygrmined range.

It is better for the time for heating the adhesive layer
to be short in order to increase the prbductivity. Therefore,
it is .effective to heat while applying pressure, whereas‘ there
is a risk that the flexible circuit boards may be distorted when
too much pressure is applied, and therefore, it is preferable
to apply pressure in "a range from 0.1 N/mm® to 3 N/mmz.. In
addition, the time re_quired for connection can be shortened by
suppressing the diffusion of heat using a stage of which the
thermal conductivity lS small. .

In addition, two flexible circuit boards may dverlap and’
be fixed each other while forming an adhesive layer instead of
forﬁing an adhesive layer in advance. 1In this case, a liquid
adhesive is applied to an overlapping p_ortion. of éne flexible

circuit board using a dispenser or the like and dried, and then,
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may stick out fromthe joining portion at the tinme of
joining, and therefore, it is preferable for the
t hi ckness after drying to be in a range fromO0.5 pm
to 20 pm and it is nore preferable for the thickness
to be in arange from1l pmto 10 pm According to the
present invention, it is also preferable to forma
cover layer for a circuit pattern formed on flexible
0 As for_the cov a resins.as
anofEl Fhaf b hhovet cunt B AIceas RS Tt faldvoh T ppunted
ver resin as that described
on HOBVE D Be. Sl L Lty S 1 GHere & iate 10 the
- coater, aroll coater, a bar coater, a die coater,
- casgcpibgRe 6rFﬁ%@?ntéeéﬁsﬁgﬁ§éﬁvérl?hédPPR@draﬁayﬁﬁ9 Béter
‘ dried and cured. |In the case where a photosensitive
- appdélcaéronespst bpsoms&dedtor  exanple, the
phot osensitive solder resist is uniformy applied to
a fFextbbemerecuwmemdaﬁﬂadhewhwehlayerrcwﬁnxpahugnnthsre
formed wusing a spin coater, a blade coater, a rol
. is xodérthat hhe soategth o dilbesban e:recmmidshemhikeqhisﬁmdwhen
t hen, dried, exposed to light, developed and cured so
thetddtie si veoV&Yetdyetod shfieknathedanitheri 42 ttasecwhatResive
thernosetting solder resist is used, the

mayt 8€f FRSAIH ItRGn @ﬁésjoiﬁlr@@@ﬂdﬁﬁoﬁpaﬁstﬁ@ ket BBining,
formof a circuit pattern using a screen pl‘l nter or a

anddtﬁ@ﬁé‘ﬁ@fe and 1Er§f‘efe9ﬂ>§9 e purad: spnd i@taf_@ce(ioéﬂ@ﬂ/lng
| ayer is f'or med IS preferable according to

t far
to PLAIFH réﬁ‘@’%@fo@r{‘o g unéné) it e;{u%e%?f :LT:O:[SI ?tto(i'é' g?bgﬁrable

pattern to be fornme same

- £or®@NESEYECLAYSE PO D GATETYERGE PELNCE i o 10 pm.

According to the present inventicn, it is also preferable
to fdrm a cover layer for a circuit pattern fofmed on flexible
circuit boards. As for the cover layer, resins as described
above can be used.

| As for the method for forming a covér layer, a resin as
“that described above may be applied using a spin coater, a blade
cqater, a roll coater, a bar coater, a die coater, a screen
printer, a dispenser or the like, and may be dried and cured.
In the case whére a photosensitive'solder resist is used, for
example, the photosensitive solder resist is uniformly applied
‘to a flexible circui{: boa‘rd.on which a circuit pattern ié formed
using a spin coater,‘ a blade coater, aroll coater, a bar coater,
a die coater or the like, and then, dried, exposed to light,

developed and _cured so that a cover layer is formed. In the ‘
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flexible circuit boards to be forned, that is to say,

it is preferable to forma cover |ayer and an

adhesive layer practically at the same tinme. In

general, the adhesiveness between the copper which

forms a circuit pattern and a plastic- filmtends to

be | ower when heat treatnent is repeated. The - nunber

of heat. treatments can be reduced by form ng a cover
cagggydrereaid LAgragiesitiad spddepr aeciical Ly arsedhe thgne

time, and therefore, the adhesiveness between the -
thefrimpdehitd ngi regilisthogr dppanddt he @$ ricainatps tdran foam lbd a

prevented fromlowering. In addition, in the case
cingherteps tiee o Lelink pattrerem psiptat ed avdtilspeniser,edific@chen,

are gai ned where the adjustnent of the .thickness of
dritdie spudr eulricd |say &hakeeorescgadyyehs ikororhedret hod for

form ng a cover |layer and an adhesive | ayer

practi ealdye Bdrddiee S AdIMRy tbhEhe bde feMBLMAEINIRNE for

a resinis sinultaneously supplied to a portion for

a e Ndy@r €9¥er Layehiandsfr ookt Ohd HodN RHARL the
~ adhesivé Tayer on one flexible circuit board through

s an%‘r:] g:%g% . ggi_o@ LA 20k LG ! il‘é?ﬁ_ra %ii tcﬁr éﬁ} g‘i:%‘he sdbk®feen

In order to do IS, necessary to

£1:J98haN 3 RSk 30-LDA! 3 LSl gan benapplied o  the, ;o

connectlpn por_lpns or a nunber_of exi blFe Circ

pralLg1, |8 H0 L0 L. e o L s, OF egver.d adgre
Praf P 4§ AEorens B3E ant (OPGHER b Chey = RaFH eSS
betan adhesi ve Iﬁyer,on one flexible circuit board usin%ic
_ é’e@InSEEﬁSCé?pRﬁ' e ah kermgny camcertt Rat tegpi @ud anhglas
-fil?nutcggds to be lower when heat treatment is repeated. The
number of heat treatments can be reduced by forming a.cover layer
and an adhesive layer practically at the same time, and
therefore, the adhes-iveness between the flexible -circuit board
and the circuit pattern can be prevented from lowering. In.
addition, in the case where the circuit pattern is plated with
tin, effects are gained where the adjustment of the thickness
.of the pure tin layer becomes easy.

As for themethod for forming a cover layer and an adhesive
layer practically at the same time, there is a method where a
resin is simultaneéusly supplied to a portion for forming a
cover layer énd a portion for forming an adhesive lasfe'r on one

flexible'cir_cuit beard through screen prihti_ng or the iike, and

after that, dried and cured. In order to do this, it is
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at the same tine. Furthernore, there is a nethod where
aresin in sheet formthat has been forned in advance
-is lamnated onto a portion for formng a cover | ayer
and a portion for formng an adhesive |layer, and
then, cured. The nethods for using a dispenser or a
-resin in sheet formare appropriate in the case where
the thickness differs betmeen t he adhesive | ayer and
neche . % rdl é Here, | d aﬁref%ggbleafo the OVEr .
“1 &f v theIRdReLT v ?an ¢ Bé 61“0\? ded i RFP
ferept application _steps. and_u o, the :
the] EB%‘aﬁ he™ &3 P HEh @t UM St 86 ]gfl %éﬁ%&c%%oams
because the nunber of heat treatnment steps can, be
in QYR CPERhBOLAPENSI EOVPEXI BIY TEPEF I Pbldy Batterns.
according to the present invention, a nunber of
In pdgitppa, cthetpt 1Hoarmertnd Whﬁﬁﬁ(ﬂwﬁeﬁgnppﬁté§qa?étlally
connected to each other as described -above. Wen
supplléeidbte zipauliorbdandgoaméngl acedven Fasier el agportion
pl ates, sheet-style base filns which have been cut
fori Mbomangdesi pdtlesiize layadvancenmaylbrilidedcinceithbaard
' manner that these -base filns may be stuck on
usihei afdi fhargsdt atregshaslikexidid ad4cei that] doasdisaner cared
: base filmmy be fed out froma roll for a long film
at Whé it smbs StwethOfind @t NfokGiengs Pl akeSodSwilere a resin
flexible circuit board, and then, cut. As for the -

| in 6868 FENELRt Al L blé'eff‘lt ﬁérﬂﬂé&(' ﬂg a@v&%b' is QL%%Hria@e%{‘bnto
of |inear expanS|on and a small coefficient of humd

© s 0, i tue e hgacelyan, el s
an gdﬁ§§1v8e599é9§’and then, cured. The methods for using a
dispenser or a resin in sheet form are apprépriate iﬁ the case
@here the thickness differs between the adhesive layér and the
cover layer. Here, it is preferable for the cover layer.and.
.theadhesivelayertolxeprovidedijldifferentapplicatibnsteps
and undergo the subsequent drying and curing step at the same
time because the number of heat treatment steps can be reduced.

In the tape—:style flexible circuit board according to the
present invention, a number of flexible_circuit beoards on
reinforcing plates are connected to each other as described
-ébove.

When flexible circuit boardé are placed on reinforcing
" plates, sheet—stylé base films which have been cut into a

desired size in advance may be used in such a manner that these

base films may be stuck on reinfbrcing plates as flexible
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such as alumna, silicon nitride and zirconia, netals,
such as stainless steel, invar alloys and titanium
and in addition, plates having a glass fiber
reinforced resin, are preferable. From anong these,
pl ates of an inorganic glass and netal plates are
preferable in that an appropriate flexibility can be
gai ned. Furthernore, plates of which the main
ciregapoRent dssognai ]ﬁ®$@a HEm yhasee afed partt ifgra yoll for
preferable in that they are excellent in resistance
- a leoghéatlmamttidesicbtiance stcuchewincaksniplkates bavicrg aa a
| arge area and a snooth surface are available at a | ow
flezddlle cplrastitcbdefrdr, manhidonhkar, dicytoccurs, they hardly
‘generate particles through contact with a conveyance
- appasatys, thbeyean€ortnsyl ptaes, oplubeshnaei hgng small
deposits through electroplating and the like. In the

cock3e i Wherer aihbBhh GRS RAaRHAdiSsH8El B2 i@ ient of humid
.reinforcing plate, torsion or warping becones |arge

expgﬂ%lbﬂ thgy &04ES Of ﬁ?%&%&?g&naﬁrlﬁgfégﬁﬁg chséruéuch as

l'exible circuit board he gl ass boar onet | mes

. so_d?%ggl% dﬁ‘éﬂ%‘ YR 3%%?;%0' PnL9 a&él‘ﬁﬁ%g% &Pai%tég r8mics,

lon, 1t ten econe

sucfSFU B O FRATHE 2Ls} SEFIRD 4Rk 052 LATEE, e oo

ti d I ccord refer .
staigiesRas ?EF&L‘SS&%&%%@a&éﬁgc%f&ar'ﬁam'tro B! BG eion,
than, 0.3 mm Meanwhile, in the case where a thlck

' Pla&?ésgaﬁbgﬁcﬁ|%¥%ﬁ§eélbﬁf betBhRECaifeTiNt 36y PERéerable.
board to bend for renoval, and in addition, flatness

Fromogeeiad ddesco PUaESemiess JthOJf%n%%ugcl@ﬁ@s@nda@ﬁi:qlh@lates

precision of the exposure
are preferable in that an appropriate flexibility can be gained.

_ Furthefmore, plates of which the main component is an inorganic
‘g;ass are particularly preferable in that they are excellent
inresistancetoheatandresistancetocﬁemicals,plateshaving
K large area and a smooth surface are availablé at a low cost,
plastic deformation hardly occurs, they hardly generate
particlesthroughcontactwitheaconveyanceapparatus,theyare
Ainsulatorsonwhichnqthingdepositsthroughelectroplatingand
the like.

in the case Qhere a thin glass board is used as the
reinforting plate, torsion or warping becomes large due to the
force of expansion or shrinkage of the flexible circuit board,
and the glass board sometimes breaks when vacuum sucked.onto

the flat base table. 1In addition, it tends to become difficult
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to light is also |lowered. In addition, the | oad
becones | arge when being handl ed by a robot, and a
qui ck operation cannot be achieved, making
productivity | ow. Because of these points, it is
preferable for the thickness of the glass board to be
no greater than 1.1 mm In the case where a thin
netal plate is used as the reinforcing plate t orsi on
rwarp

r e
to e%saﬁeﬂaﬁg&FegﬁﬁﬁﬁegaEaL?C%meO?rﬁ%i6Pe(ﬁ %ﬁﬁ%i%%é?&m-of
f gﬁreby the flexible circuit board change
thef% B Hoe® (5 L Phé }P%?Fﬂrfél%ﬁu%gaﬁﬁ%u%f?wfb%%i Fﬂ%ova1°
flat base table or due to the occurrence of torsion

Accerd@gpiymglbf 18 Her He B Subse T e thasdnergs 0fathe glass
predet erm ned precision of |ocation cannot be

boagdctipdele nonladdi than, 0 whem.a Yepguhilpeatnl the p@lsee'dhere
it becones a defect at this point in tine.

a ticchrdiasy poakd is uspdef &t & enfay dilliéichil tkiws $hef board
the netal plate to be no less than 0.1 mm Meanwhil e,

to andhéocasem@ﬁaILtdndJQﬂnﬁdﬁluﬂdﬁ(eflathesﬁlabwess due to
becones | ow due to the unevenness in the thickness,

une@ddnkksbeeamRsthacdnk ok, taved Mdleabrptak eoh @ Hend éﬁposure
renmoval , 46 nmeking the precision of the exposure to

to Light 19PWREo 1oweadd timDaduhie ibaadt ReCIRS tealar sMghge
belng handl ed by a robot, and a qU|ck operati on

wheﬁa@@?ﬁg tl‘?arﬁ?lr@cﬂé?d f%étf‘,g RILHUGE] ¥k tope AW orBRERNSR be

of theSe points, Is preferabl é for the thickness

acnQbyphe elahonbal guée | DEEPOL G 2L 0. TomE Whenes,

IeX| ace on a re|n orci

it géa Ferd) arbel”o\’f% End' a”'ﬁnégé’ e 19e"BYEsE BILEEERE no

greater than 1.1 mm.

In the case where a thin metal plate is used as the
reinforcing plate, torsion or warping becomes great due to the
force of expaﬂsion or shrinkage of the flexible circult board,
and thereby, the flexible circuit board changes in form due to
the failure of vacuum suction onto the flat base table or due
to the occurrence of torsion or warping of the metal substrate,
and thus, a predetermined precision of location cannot be
. secured. In addition, when a circuit board ie folded, it
becomes a defect at this point in time. Accordingly, it is
preferable for the thickness of the metal plate to be no less
than 0.1 mm. Meanwhile, in the case of a thick metal plate,
theflatnessbebomes;ow;hmatotheunevennessjjlthethickness,

and it becomes hard for the metal plate to bend for removal,
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the reinforcing plate and the flexible circuit board.
1t -is necessary for this renovabl e organi c substance
to have enough adhesiveness to prevent the flexible
cirecuit board fromnoving during processing, and to
be renoved easily during renoval w thout causing any
di stortion to the flexible circuit board.
Accordingly, it is preferable for the substance to
ma kiage thed Pagioieness oifn ther gagpe stiremtwedh ghdhésiesnestn
to md-level adhesiveness. Concretely, acryl based or
addirtetdmanthbdsed badhmssvies; gawheh ageng éfeerdled by aagobot,
reusabl e adhesi ves, can be cited. Tacky silicon
and esquscantdackipvre paxyclhabeda ¢lesensd cata kialgs p rbeunsddity
I n addition, substances of which the adhesiveness or

low.ackepegser 8dUERSsENpai how, t eAPEE apuE e F &Pl ®NfoBfthe
whi ch the adhesi veness or tacki ness reduces when

thildkmialad tiet hetult ARl @b LAY $io g&@aQ%rwmhah bhe mm.
~adhesi veness or tackiness reduces during heat

tr eﬁh@glné ﬂ_@}(i@l%oc@%cﬂ?.%dbégr@q@ﬁira%%ﬁi ﬁﬁeea reinforcing

renovabl e organi ¢ substance. From anong t Se,

pla&%psgaggﬁgvggleWﬂ%&gﬁ%ﬁqﬁ@%ﬁf?h%ﬁ%@ést&ﬁvégﬁk}3&? etween

reduce enirra ravi o rays have
.eater .d f , d.t ) f bl e. .
e e B AR EeR 82 A O P ret SRR i B ndls io
d wh j di at ith ult ' t W L
nedeRGty EPOSP T AN Ay b CBAE ChalBat SORBAS Be EnRRRTh
cited. |In addition, as the supstances of which the
adbggiaengsiete Rt vardckhRekseF et €8 havid Pesrd from moving

t enper at ure region, aCréY based adhesives which
durdRigh §& OCcRSiSE NBer ANFerér SEbPMsFeRe €A 54 1yr f8ang removal

_ Without causing any distortion to the flexible circuit board.
Accordingly, it is,preferable for the substance to have
adhesiveness in a range from weak adhesiveness to mid-level
adhesiveness. Concretely, acryl based cr urethane based
adhesives, which are referred to as reusable adhesives, can be
cited. Tacky silicon resins and tacky epoxy based fesips can
also be ﬁsed.

In additibn, substances of which the adhesiveness or
tackiness reduces in a low temperature_region, of which thg
adhesiveness or tackiness reduces when irradiated with
ultravioclet rays, and of which the adhesiveness or tackiness
reduces during heat treatment can also be used as an app:opriate
removable organic substance. From among these, substances of

which the adhesiveness or tackiness reduces when irradiated

47




state and an anorphous state can be cited. It is
preferable for the adhesiveness to the reinforcing

pl ate of the renovable organic |ayer to be greater
than the adhesiveness to the flexible circuit board.
As for the nethod for controlling the respective
adhesi veness, there is a nethod for applying a
renovabl e organi c substance to the reinforcing plate

) Ki i nki d
WL R I e SRS T BOTTES HoHT SE At oCFRFS A1 FRus,

| ocked. According to this t hod,. the adhesi veness
Pregﬁrﬁﬁgesur%%cg‘% A %p@&r‘f% *iq??t €esiveness or

reinforcing plate (on the flexible circuit board
tackigersi sefgGer et el Wil 21> d e Hunedirgdneds toralRe tWO
side facing the reinforcing plate so that the _
ligadhesroenestnipbotirespgeyl bancBea il G T Carehe. cihed.
the case where the above described renovabl e organic
In kdyletips,t Bsntheheubbhtness bécwhéshwohseadhdsiheness or
adhesi veness becones uneven due to the unevenness in
tackheeksl metihceknéssa lbwt teinpetreatsay, réheofipreeryl based
required for peeling becones uneven, and therefore,

" adhebiivespiief &t ablaggkothé be fdrickeesssoblyhsetwyet o ory48al
be no less than 0.1 pm and it is nore preferable for

sta_‘:Eeathbﬁkﬁﬁ§§\'ﬁh@ubesﬂétbe§§nt Banc@t8apm Meanwhil e,
~in the case ere the renovabl e organic |layer is

thiek,id beceblapts iR 10hgaALEnLaYEr o RINGeinforcing
anchored to the flexible circuit board becones

I

el ShPPab e PEDELKCEE L brsner thepnhe
adnbSTRURBLE « OL9ANkCLaYeL LL-be: 0RAER! oo A0 B2 Alknog
for controlling the respective adhesiveness, theré is a method
for applying a removable organic substance to tﬁe reinforcing
plate and making cross linking'progress during a predetermined
period of time in a state where air is blocked. According to
this method, the adhesivenéss on the surface oﬂ the side
oppositététhereinforcingplate(ontheflexiblecircuitboard
side) is lowered relative to the adhesiveness on the side facing
the,reiﬁforqing plate sc that the adhésiveness on both sides
can be made different.

In the case where the above described removable organic
,léyer is thin, the flatness becomes worse and the adhesiveness
becomesunevendueixytheunevennessdjlthéfilmthickness,that
is'to say, the force required for pee}ing becomes uneven, and

therefore,,it is preferable for'the thickness of the layer to
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preferable for it to be no greater than 10 pm
Furthernore, in the case where an electronic part is
bonded to a circuit pattern formed on the flexible
circuit board on the reinforcing plate, the precision
- of location of this circuit pattern becones
i mportant. Accordingly, it is particularly preferable
for the thickness of the renovable organic |ayer to
be pe Aesgr édrer d-Ramm,5aps iif disd@orneo ppedesablendor the
| ocation of the circuit pattern fromgreatly changi ng
thijokngses dior bet nonlefst heabhPcRness. Mdamethitles demthablcese
organi c layer sonetinmes changes in form making the
whesur theer emevanl swreryaan cellegerons ctlpiarit, ithe dbhdeds of the
- through the application of heat and pressure. Wen the
org@indaNilGedy e ing bhictkrebhe cdegiee1efkzighange ricnitobard
tends to be great, making the circuit pattern

bedoa¥ice 22 RAr tnalks nBoRERd a dhidii vedad st R¥Songdepr Obl em
with the rellablllty of the wired circuit may ari se.

-Accz%tmgw 05 S, p ML, A, Gl ESE'EheP@BE@EHeéé %@thﬁr%%%ble

the CIrCUIt pattern rray make cont act

or Q% 1%fé&h%erEPEJ° r%ag% th%%g bh?ﬁ gﬁﬁ G8USE more
re

ort CIrCUItIn A cordingly erabl e for

k b
oS T L DO LD D 5D 0. EOLEL B8 e,

. rcuit, referable fo , ,
in EPSJC' o e e TRETOr i o PR BPPUSFnkPng RRYLE
the. difference, in the |evel created in the

PatiranehnERed o Fhe Sipridle 6EreHat Beaws ap 1o rganifercing
| ayer. \When the connected flexible circuit boards are

PlatenovieRi PIEFAMLORO T APARBLENME PRAE €< qul t RA B ¥R PasLEES

for the peel angle
1mportant Accordingly, it is particularly preferable for the

thickness of the removable organic layer to be no greater than
5 um in order to prevent the location of the circuit paftern
from greatly changing in the direction of the thickness.
Here, the removable organic layer sometimes changes in
form, making the surface uneven when an electronic part is
- bonded through the apﬁlication of heat and.pressuref When the
organic layer is thick, the-degree'of changé in form tends to
be great, making the circuit pattern to which a part is bonded
sink, and thus,_a problem with the reliability of the wired
circuit may arise. ThatiS‘Uosay,whenéacircuitpattérnsinks
a great deal, the circuit pattern may make contact with an-edge
‘of the electreonic paﬁt, and thus, may cause short circuiting.

Accordingly, it is preferable for the émount of sinking to be
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50, which is the angle fornmed between the flexible
circuit board 53 and the reinforcing plate 51 during
peeling, to be in a range of no less than 1 and no
greater than 80 as shown in Fig. 6. Wen the pee
angle 50 is too great, folding or a change in form
may occur in the circuit pattern nade of a netal on
the flexible circuit board 53 at the peel point.
Meanwhi | e, en the peel _angle 50 is toq.small, th
10 GEPEECE TRl Ol ot (e Cot PEFERP e (g IAPaReos the
o circuit board 53 hecones too great relative . to the
wirgd, el Gitda £ Pedi RYre M FieaMice fer riduif P Moareussater
and thereby, plastic deformation is caused in_the
thagj Bcit pHatr rheasgoume PifeRiipkdngi mears bbardibgerence
Accordingly, the peel angle in order to peel the
in thexidvel ciyeaiied bioartdhSsIrfavenndss aneithopuirfigepl afethe
51 with low stress and wi thout causing distortion is
‘rempvebéeabkyanhcalapage of no |l ess than 1 and no
greater than 80, nore preferably, in a range of no
| es8héhatrhe 2@tk datedyridatan tdhan rédi tabdardst are removed
preferably, in a range no less than 5 and no greater
frofhaie 60infbrisndRR=Ad,atl € iPppeekribeefl@xtbk @eel angle
~circuit board 53 50 along the separating roll 55

50, Ravid1018 1Y YA YE & drml Hetwken 13RNELekib1e e’luiangberd
50 in the above described manner. It is preferable

53 %I‘(?)H gh@eré?rgfé‘?cﬁg eqLvatl 41 %ﬁiﬂ&ﬁeé@@ﬁ&atﬂ@ﬁ$g€)ﬂ la r88qe

e no less than 50 mm and no gfreater {han nmm

ot RSLLLESHLP (AR o WAL DA TE PP ShAIGCLEY. 6.
Wheé\n&g}gﬁi g:%eiqﬁg]?%]ee éblbﬁég’tosq%l%I}e%teegla.iggncr;reot?gdcl'?frpgg%n form
may occur in the circuit pattern made of a metal on the flexible
circuit board 53 at the peel point. Meanwhile, when the peel
angle 50 is too small, the force in the direction of stretching
the flexible circuit board 53§oecoﬁes too great relative to thé
force used for éeeling the flexible circuit board 53, and
thereby, piastic deformation is caﬁsed in the circuit paftern‘

and the flexible circuit board 53. Accordingly, the peel angle
| in order to peel the flexible circuit board 53 from the
reiﬁforcing plate 51 with lowAstress and without causing
distortion is preferably in a range of no less than 1° and no
greater than 80° more preferably, in a range of no less than
2° and no grééter than 70°, and most preferably, in a range no
less than 5° and no greater than 60°.

It is appropriate to peel the flexible circuit board 53
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descri bed nmethod for connection in one step, and can
be adopted in the above described nethod for
connection in two steps where tenporary connection
and permanent connection are separated. In addition,
according to the present invention, it is preferable
to mount electronic parts, such as |IC chips,
resi stors and condensers, onto a circuit pattern
aldsgr e & emarsdr ndofr oflilediShihe vdinac @ CUsoatdssate order to
connected to each other. Wen the flexible circuit
corgarldd har @estluekgdr PEi Ahotkengbpvatdsscriled manner. It
connection of electronic parts to the circuit pattern
is preherabyd fprethsirenibescofes: yessins ef ths fepatdieing roll
met hod for connecting electronic parts to a circuit
55 pat ey mo tkerse thaina Se o @ nfdohob eirdiatg rmethahs 700 ke
netal |ayer of tin, gold, solder or the |ike formed on

t he Theonnegth D& AAdiANBoakdd ©ha€WadvePBLERM Fontt dd) and
the netal layer of gold, solder or the like forned on

pediR® GRRNEGHIIQAN RYY QRS 4 %fI%EQCE%Q%bCap%ﬁhalharﬁggﬂs
~the application of heat and pressure,

d
apphhag %?Fflfgé %{%ﬂi\g R RRAUC Ll Yea %&?%@dol %he above

non- condu to the space

.de séﬁ:'lrjfrli"ﬁ)léldt Iflg%hé?&tfo%r ?oﬁﬂgc{:ggne u%)%lr ogjcg pal| tdSCagrfoe adopted

ni so con heSI ve or

. n- ondu tive eS|ve ssur.e

in R RN REb L B %%}O%‘%Otrh@ﬁﬁ?%t%? { EBP I e PRETS
met al Ia er fornmed on the connection ortlons of the

temé’l"é@t‘%’oﬁ?&“ﬁ&ﬁf’? apd (RRATAMR | EPTHIRC ETh &ficc sepgrated.
joined, and other simlar nethods. Next, a
rranéf‘a@'ﬁlEiith@nap%‘é?%%@%ngotFO £heamratsite imventioa, it is

preferable to mount electronic parts, such as IC chips,
resistors and condensers, onto a circuit pattern before a number
of flexible circuif boards are connected to each other. When
the flexible circuit boards are stuck on reinforcing plates,
the connection of electronic parts to the circuit pattern with
high precision becomes possible.

As for the method for connecting electireonic parts to a
circuit pattern, there is a method for bonding metals in the
__metal layer of tin, gold, solder or the like formed on the
.connectianportionsoféacircuitpattern,andszthemetallayer
of gold, sglder or the'like formed on the connection portions
ofelectronicpartsthroughtheapplicatimnofheatandpressure,
& method for applying an anisotropic donductive adhesive or a

non-conductive adhesive to the space between the circuit
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circuit board according to the present invention is
descri bed. The manufacturing apparatus according to
the present invention is provided with a connection
“means for connecting one flexible circuit board to
another flexible circuit board which is stuck on a
reinforcing plate with a renovable organic |ayer, and
a wi nding neans for winding up the connected flexible

' ' d. is.preferable for th . _
patfekAilaq W S okl roR Bl SL PERY S0 it pRdRcS L e ropic

onveying.a reinforcing l.ate,.on ich flexihble .
congRrtave Bk ttracs SeicrotaRuciPs A e pie FBPLYing
the wi nding nmeans to be provided with a peeling neans
PrepgHrBdRe t LR AEechRiret ey em eRiHie CArrEdittPHoEEt FRghthe

the reinforcing plate. Concretely, as shown in, for
metakapyer fpirgedron the compes bEewmord iapraphtide psectronic

formed of a nunber of reinforcing plates 103a, 103b
paraacd0Bel thetwberrcokhebasricableg digredd, a0dlpthawisinasar

for hol ding and conveying these reinforcing plates, a
metheds.and pressure application nmeans 105 which is

placed so as to face a reinforcing plate and is

novieakt £ a Mahhea cipweisy abpaaadudofswarichshreotlieoniexable

peeling roll 106 for controlling the peel angle when

cirthetossines ke drdexigbt & d pekkcboal tvéist PeelieddebEibed.
the reinforcing plate 103, a winding roll 108 for

Wi Nk B0 B A BEu PERY BEL A £Xt B €2 846 B4l g POGT Ehe sder
i ke. The nunber of reinforcing plates 103a, 10 and

,inv%9§§oﬁsisg§£$v e&hﬁﬁg?ggékggkﬁﬁjlgﬁﬁwa%g4?o@ngoﬁﬁé%ging

are respectively provi as to be aligned int

_ oned%igglﬁfg eirggfyqxﬁﬂ&?t§9another flexible circuit board

which is stuck on a reinforcing plate with a removable oxrganic
layer,andeawindingmeansforwindingtqntheconnéctedflexible
circuit beoard. It is preférable for the connection means to-
be prdvided with a conveyance means for conveying a reinforcing
plate on which flexible circuit boards are stuck, and it is
.preferable for the winding means to be provided with a peeling
means for peeling the connected flexible circuit board from the
reinforcing plate.

Concretely, as shown in, for example, Fig. 7, the
manufacturing apparatus is formed of a number of reinforcing
.plates 103a( 103b and 103c, a number of base tables 104a, 104b
and 104c for holding and conveying these reinforcing plates,
a heat and;preésure appiication means 105 which is placed so

as to face a reinforcing plate and is moveable in the upward.
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that the end portions of the adjacent reinforcing
pl ates and the base tables can be confronted each
other. A renovable organic |ayer is provided to the
reinforcing plates 103a, 103b and 103c, and flexible
circuit boards 10la and 101b are placed on and stuck
on these. At this time, the flexible circuit boards
101la and 101b are placed in such a nanner that the
andi@gfpwai hgigections  t h@esdfing 50+ udd & Fomadid-ending the
portions of the reinforcing plates which are cl osest .
peetloanhbe Whrat thdi ronpetrtédrslaside o bexicblie ledardiits peeled
_ board 101b) Here, the protruding portions may be
- frofiotiedrdim forstiate pilaceel O Bexd blimdicigr eoll boands t0tding
: are placed on reinforcing plates 103 or the
up phet pudileg Poekinne maychetf boaed, behar enkl exkbl e
circuit boards 101 are placed on reinforcing plates

1037hdheuRase dablas ti4angl@4Bcand1 d94¢ 1Oy dod thec as
direction of arrow 114 in the figure aiong arail 113

wel@r9¥'9§Q @Qs@'@9§fés]ﬂéﬁdr]f@@B3éﬁ&|1OﬁQeaE%t§EbBchively

the separating, roll 106. addi tion, suction holes
(A I
e ALl o Pt e s Bt dghles o

a
tha%0§§e &8& H&% c#wghe a aégn.c%%i%%ogg%nsurﬁa%%s and
are SucC an usi ng vacuum sour ce n

' t f th .
the, BrhfoF ePNGe prafeSE0SAT5H IW%F neehl PRhefhi o C|erCU|t

board 10la_. is stuck conve ed in the direction of
ar r oW SV & ﬁégPPé&rJan%FdngpFﬁé{lFiﬁFil tq f4e grgngpreing
end gortlon thereof is confronted the reinforcin

plagpgt é0383bl WP cdnd sl imw el Hepdld & rdrouit boards 101a

and 101b are placed on and stuck on these. At this time, the
flexible circuit boards 101la and 101b are placed in éuch a manner
that the protruding pértions thereof protrude from the end
portions of the reinforcing plates which are closest to the
protruding portions (see flexible circuit board 101b). .Here,
fhe pro’truding portions may be formed in a state where flexible
éircuit boards 101 are pléced on reinforcing plates 103 or the
protruding portions‘may be formed bgfore flexible circuit
boards 101 are placed on reinforcing plates 103.

The base tablés 104a, 104b and 104c:move in the direction
of arrow 114 in the figure along a rail 113 provided on a base
112 in sync with the rotation of the separating,roli 106. In
addition, suction holes are provided on the upber surface of

the base tables 104a( 104b and 104¢ so.-that reinforcing plates
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reinforcing plate 103a. As a result, the protruding
portion of the flexible circuit board 101b which is
stuck on the reinforcing plate 103b overlaps the
flexible circuit board 10la which is stuck on the
reinforcing plate 103a. Fig. 8 is an enlarged di agram
showi ng a portion through which one flexible circuit
board is connected to another. flexible circuit board

on reinforgi plates. As shown in this figure, the
1038 ot PRI Y BOrE BRI G167 ARG 87 e T eartcked
' 1813 whi ¢h i s conveyed overl aps the space for
and; §fvdy 4A¢B90f VREUURUBSBEGENECF| 8RPBI'e circuit board

101a with an adhesive layer 116. Here, when the end

por £NokBe oRPPAE2F R nRaY e tigt Pl &t @en B U r2bhPR onERAY

each other, the protruding portion 115 is controll ed
reingopeinglril arl 10BAt @ Wiy ch Ve duerddde ohrfigt droangellla
, i ke (not shown) before the subsequent flexible
is etuckitomoayed li0lahecdnfreontiont he dxwei righ 4 liexitbkefigure
. circuit board 101b, and to make contact with the
aloadhebeveal Ayel 3 1 ldnafdrerericheosthoaquartreoffl éxi bbefronted

circuit board 10la is confronted to the | eading 54

‘thef kexhbBbecehfcpilbtboandblQhbch Heat cantdepe@spyrerar ehe
subsequently applied to the overlapping portion by

reifBaRsinl plrheat 1884, prassUTesapRl, | €aki pRotiBanfglPéxtion
It is preferable to use a jig having a heat and .

of RhessYEgiBPR! LEakhoR suLRtaceoeh ¥Hich thesLBPRErAl UhE
can be raised and which is designed and processed so

reifiolBNBYA Ad 96Tb AULM I EieWildk {1 8YEELIPANL 1012
portron~so that only the
which is stuck on the reinforcing plate 103a.

Fig. 8 is an énlarged diagram showing a portion through
which one flexible circuit board is connected to another .
flexible circuit board én reinforcing plates. As shown in this
figure, the protruding portion 115 of the flexible circuit board
101b which is conveyéd overlaps the space for conveyance of the
subsequent flexible circuit board 101la ﬁith an adhesive layer
116,

Here, when the end portions of the reinforcing plates are
confréntedeadhbther,theprotrudingportionjjfiiscontrolled
to.be held and lifted by a‘vacuum suétion jig or the like (not
shown) before the'subseQdent flexible circuit board 101la
confronts the leading flexible circuit board 101b, and to make

contact with the adhesive layer 116 after the subsequent

flexible circuit board 10la is confronted to the leading
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over | appi ng portion can be heated with the heat and
pressure application neans 105. This jig is pressed
agai nst the overlapping portion for heating and is
subsequently renoved, and thereby, heat and pressure
can be applied locally. It is also possible to press
the jig against the overlapping portion after heating
the jig. In addition, it is also preferable for the
flepddtlingitreupe @@@ﬁﬁté@lby a heater stage, infrared
rays or the like. As a concrete heat and pressure .
appHeeat ron pearsuiBbaret kebeprgushoww eppFigd. t® thi
and 9 (b) , for exanple, is preferable. Fig. 9(a) is
ovea lsipgd ndj agr abes hgwnagna dieathentd aprgssed ®ure application
application nmeans 105, and Fig. 9 (b) is a bottom
‘mealisagoam shewi 8gpréherspne. :dhgsbeat jandhPr£8§Us €heat and
appl i cation neans 105 shown in Figs. 9(a) and 9(b) is

presoicdegpnithracheadriiBe 8t @M1 &RGhOf AR OGS be
117, which fits with the formof the adhesive |ayer

ra1%%§§§nh§ﬂ%ﬂﬂﬂgg ﬁ@si&ﬁy&eﬁﬂﬁ%@%%%%s@@rét hﬁa@@%ﬁform

i's heated bl oc

whlde?f%% Mchh%he Qggﬁagggé%M%%QtE%% ggeEhQEpFHQH the

tion by a raisin nmeans no

{ th t rudi t 15 .t hat
ovel s%%&nén %iaahégﬂ%e{%e%*ﬁge{p%% %, 3R¢ biggsure
o SR Tyt S8 v,
is locally heated b the heat and pressure
ovexdSPPARC BRTFeaRst qash%%mrﬁ@ M sk s EosiEgUERtlon reRrRged,

t hereby, two flexible circuit boards can be connected
andtghgggéyeth%@t and pressure can be applied locally. It is

also possible to press the Jig against the overlapping portion
after heating the jig. In addition, it is also preferable for
the heafing to be assisted.by a heater stage, infrared rays or
the_like.

| As a concrete heat and pressure application means 105,
the one shown in Figs.. 9(a) and 9(b), for example, is preferable.
Fig. 9(a) 1s a side diagram showing a heat and pressure
application means 105, and Fig. 9(b)'iséabottonldiagraniéhowing_
the same. The heat and pressure application means 105 shown
in Figs. 9(a) and 9(b) ié provided with a head 118, at an end
~ of heater block 117, which fits with the form of the adhesive
‘layer which is formed in the overlapping portion. The head 118
which is heated by the heater'block 117 is lowered in the

direction toward the overlapping portion'by a raising and
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The connected flexible circuit boards are renoved from
the reinforcing plates and wound up using a w ndi ng
‘means. The w nding neans is forned of a separating
roll 106 for controlling the peel angle, a w nding
roll 108 for the tape-style flexible circuit board, a
roll 107 to assist in the running of the flexible
circuit board and the lIike. The separating roll 106 is
1 connected to an gncoder for neasur,i E% E Eg
OW&ﬁé@& Bt HET P PWBnS%faSt 8 REPSF dt1hg=or&i f@ep%an
. an el ectronmagne clutch for coq}rollln
115, Bpaaelﬁr}aw%@ o o 3G195 R e deiPordP 8P’evi Bs
an axis 119. The rotational axis of_ the separating
ther ppising angs Lovpsaagmemny: iak BRE @+ RIFBIPOR hydraulic
rotation and is forned so that peeling progresses
cylihdrrt ¢an feenilbpedi r clie asb@sd vEOlapar tife 1osadd vt hpaeed
104 is fed in the direction of arrow 114 in the
by thguheat bkndthisssonéi gopaicehiotheeanndify hewhsgi shis
sinplified. Here, the separating roll 106 is rotated
cond@idutrtheibasearidlihe rk®4,i swonived Her czentakllyoandsa can be
manner independent of each other, and the flexible
congkereubt £tbBoardn18dnks.controlled so as to be 56
* sequentially peeled fromthe reinforcing plate 1083.

Sucthenchoh&s: dmys e vided o e sy baeerefiotB8 from
separating roll 106 so that the portions of the

the@@i‘ﬂ%ﬁ:ﬂ& %li'a'i:esb&% 4t Hﬁ'ﬁr@g%m&&he\ﬂntsh The

he separatl g roll can be sucked usi ng a vacuum

WlnagHéeparr{%ol ng ro d iggaoggga&-g I cu:Lar rfyc}]{]g(:)ﬁ?ggﬁigng

theell‘:géc’ilang te“iﬂr‘i’d{]gglrn&l 108 for the tape-style flexible

circuit board, a ro.ll 107 to assist in the running of the flexible
circuit board and the like.

Thé separating roll 106 is connected to an encoder for
measuring the angular speed of the rotation of the separating
roll 106 not shown, an electromagnetic clutch for contr.olling
~the torque provided to the roll and a rotational Iﬁotor via an
axis 119. The rotational axis of the separating roll 106 has
freedom only in the direction of rotation and is formed so that
‘peeling progresses when the flexible circuit board 101 on the
base table 104 is fed in the direction of arrow 114 in the figure.
In this configuration, the winding means is simplified. Here,
the separating roll 106 is rotated and the base table 104 is
moved horizontally in a manner independent of each other, and

the flexible circuit boérd 101 is controlied so0 as to be
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cushi oni ng properties, such as plastics, rubbers and
plastic foans, are preferable. They prevent the
flexible circuit board from being scratched. In
addition, they absorb the height of an electronic
part connected to the circuit pattern on the flexible
circuit board or absorb the height of an adhesive tape
used for. the tenporary connection of the flexible
segigddial Wodegd edde oo the gleddtficw dangd aite £68m As a
result, the flexible circuit board and the circuit
pat &t ioan hid egr magnbedpiogideldeiong thel dedfbygeanfetije
of an electronic part or an edge of the adhesive
sepaapd.inionrohe lddsso wheret hbeosepamast 0Agheof led 6l das rcuit
been processed so that a recess corresponding to an
‘boaalcedtirlowhd chpakkei sont £at edi tef fleet Sepd @ tgiaihed Mhese be
it becones difficult for the flexible circuit board
sudkederielded y-vam edae @f (Hyts sHeegss. | n addition,
it is also preferable for the material of the surface

of trhgusBPan&daRe i8h! o206 d ket %E@kahéﬁb%n 106
tacki ness, such as a silicone resin. Such a matéri al

] [ | . i
o R e

separating roll and t l'e circurt

cus{hﬁ%ﬂi{n@;ﬁ%&?ﬁ%ieggigg.e Eggfgrgs a}gf%%{gjésat erqib%e%%g%tnicf) !Ezl%fsstic

circart i'Mg ~ progresses

[t, t I I b ted.from .
foofie TS PTG 2L UB0Rr | B SOde st PR R P e S viaPgard
erofl pelgenFretiecd ol LRl Shabiey HeoRes it aht of
than 9.8 NNmwhen the flexible: circuit board is
an sdECEF PEmPERE RRNBEFARIF Ot hBSs Gifrgtid topatern on the

’flexible circuit board or absorb the height oflan adhesive tape
used for the temporary connection of the flexible circuit boards
due to an elastic change in form. 2s a result, the flexible
circuit board and the circuit pattern can be preventgd from
being folded by an edge of an electronic part or an edge of the
. adheslve tape. In the case where the separating roll 106 has
been processed so that a recess corresponding to an electronic
part is created, effecfs ére gained where it becomes difficult
for the flexible circuit board to be folded by an edge of this
‘recess.

In addition, it is also preferablg for the material of
the surface of the separating roll 106 to be a material having
tackiness, such as a silicone resin. Such a material can

prevent the amcunt of slippage between the separating roll 106
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reinforcing plate after they overlap. Wen the surface
of the separating roll 106 is too soft, it becones
hard for the peeling of the flexible circuit board to
-progress uniformy in the direction perpendicular to
the direction in which peeling progresses. A problem
easily arises in the case where an electronic part is
mounted or in the case where sprocket holes are

it board That, is.to

[ OVi the, fl eX|b e _C u
ancPiRd 4 E%s iRtk bBaEa, fikhy aBoERapitHnbuE tbOtne
: dir ction endi cul ar. to_the._directio
acoa A At Lo HE SRt SLFePLeo i T BhPedetapeghing
someti nes the flexible circuit board and the circujt

PrOFEESSES -ar S i $6M-Ed, thaRFh SIS St AR re XSG GA ted from
- location. Meanwhile, in the case where the surface of
incried s§&PaBdt PRELABHI PIOSrESSEse haP dioX Hehe fseamdaed of

circuit board is easily folded by an edge of a recess
taokierss,r etess poefespbidi igrt shanpekécngonteepath iz the
created as described above, and sonetines the circuit

dirpatttiennc f 4 sdarmged ndyreheekriledn ong Mecehdhngly flarible
el astic material having a JIS-A hardness of 30 to 80

circmiipreberablepasikhef ot @hcaha0br D81 tdre thur faceaoé dhehe
separating roll 106. In addition, it is preferable for

reitif®rsurkageaet biecrsepagabiagiepll 106 which nmkes
' cont act mnth the flexible <circuit board 101 to have

ant ishathe NIRRT beStRE SQNOMGHIME roBNOPEE €% dd soft,
order to prevent the el ectrostatic potential of the

it Ekgéhgke?gféﬁéaﬁ o ab@ﬁ%Q%g E@“%Hé“ﬁféﬁiﬂﬁk‘Eﬁ%dﬂ%ttB%ard
ge frompeeling ent el ectrostatic potential
to b%% %%%%SUnlformly in the direction perpendicular to the
direction in which peeling progresses. Aproblemeasily arises
in the case where an electronic part is mounted or in the case
where sprocket holes are provided in the flexible circuit board.
That is to say, the fension easily becomes uneven in the
‘direction perpendicular to the direction in which peeling of
.the'fléxible circuit board progresses, and sometimes the
flexible circuit board and the circuit pattern are distorted,
decreasing the precision of location. Meanwhile, in the case
where the surface oflthé separating roll 106 is too hard, the
flexible circuit board is easily fclded by an edge of a reéess
‘when a receés corresponding to an electronic part is created
as described above, and sometimes the circuit pattern is damaged

by the friction. Accordingly, an elastic material having a

JIS-A hardness of 30°‘to 80° is preferablekas the matefial of
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there is a risk that a charge will occur and that may
damage the circuit pattern or an electronic part. An
anti-static or a conductive nenber nmakes contact with
the surface opposite to the surface of the flexible
circuit.- board which is peeled from the reinforcing
plate and thereby, the potential can be | owered and
he charge can be prevented even when the same charge
th%@dmfsacqwﬁ HéepSEtaig teuef &6d.1 AdG-or the anti-static
material, plastics, rubbers, plastic foanms and the
| i kénc@mdautmomlg it densuefevebdat doiralthangustaghi o the
the surface resistance is no higher than 1012 0 are
seppreftamab | e 1 ITHE) 6s ephdrcdt imadiasoldont@et sviphovihee d leitib la
radius of , curvature, taking into the consideration
cinche tabouant 031 tdefovarintan atut iderpeelritigspsopendues ive
which are allowable for the flexible circuit board

propl R sMincbraceid« wirte vRalt €he &bectPbFESci@btential of
partially different radii of curvature may be

thePr D¥k gBde cEheGeMpEested ofil exbhlie GidxeUiny #eard FMSharge
along the separating roll 106 and is pe€eled fromthe

£r o ig¥arciNg mh@heﬁhe5@1éQ@:thQt\_M:nsbeenegafslnéyégges,

the above described configuration.

theghiion ;swex Lded Lo %&‘%O%iﬁ[‘tc?é&f'é }ﬁb@?f;ag, dgﬁage'

e wn IS pre era
b d _w.th
ene A F%?trf‘?s%»‘fﬁ | e e ibnRaB T or porty i oF

2 cméw#iﬁ%?rpﬁ%%&%sa‘?’ﬁé ABEVEH 0 H6. SFEERES Spposite to

preferable_for , . : . .
the surface of the flexible circuit board which is peeled from

thereinforcingplate,andthereby,thepotentialcanbelowered
“and the charge can be prevented even when the same charge occurs
on the péeling surface. As for the anti-static material,
plastics, rubbers, plastic foams and the like containing a
conductive material and of which the surface resistance is no
higher than 10 Q are preferable.

The separéting roll 106 is provided with.a radius of
~curvature, taking into the consideration the amount.of
deformation and the peeling'properties which are allowable for
the flexible circuit board 101 on which a circuit pattern is
formed, and partially different radii of curvature may be
provided.

Theiconnected flexible circuit board runs aiong the

separating roll 106 and is peeled from the reinforcing plates
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‘the ni pping nmeans 120 to be formed in such a manner

that it rotates around the axis 119 together with the

separating roll 106 when sandw ching a connection

portion of the flexible circuit board together with

the separating roll 106, and it - rotates freely around

the axis 119, which is at the center, when it noves

away fromthe separating roll 106 by nmeans of an air

-1039%£|g?ng§Po$e§?%%%%1n e%%%%gﬁg:ﬁﬁgﬁgk%éggff?uratlon

n,the f eX|bIe ci re oar duri
At ‘ayeﬁ eanae?w%sn%%ﬁﬂadpﬁ% 2 £ 02B L Selpare
andg reater  than 80, 8nd this is controlled, for

by Q%éﬁﬁpg t FnWPH@lFSIFBQ}nb Fanner. Wen the radius of
the separating roll 106 is R this R is multiplied by
t heIhriguPaPI9ERBLR tRpToEhe Gt ioW TARRA tasbe aysaridsd Byth
the encoder, and thereby, the circunferentia

a nwgp@agtwe&mSohz@h@msdximm&r&ﬁlhMu§aa§maﬁ@ﬂm@gar@PnnﬁgBlon
can be calculated. In the case where a flexible

porticoupt bber dlesiblsanilwcvhedbbgrdhehnchplagtaehaspeeled
120, the circunferential 60 velocity VI on the surface

togethtlewsepathti sgpaohtid§96rosl Thdir dtl éd poefisrtblbefor
greater than the horizontal noving velocity V2 of the

thebasgptabl Rci04, 1a0dtyl besreemntaol hedush asmahBebethatait
range which is not |ower than V2 so that the torque

rothiak a§o@@@|ﬁﬁéidﬁlstm@95€@?é@héﬁgwi@$Hj&Q@eﬁaﬁétﬁﬂb roll
exceed a- predeterm ned value by neans of a torque

106! LBLL BYLARERARLSM chfinBoEesh! boot ibhi roenLr Blexthee

~ peel angle can bé prevented
circuit board together with the separating roil 106, and it
rotates freely a:.round' the axis 119, which is at the center, when
 it moves away from.the separating roll 106 by means of an air
cylinder (not shown).

As'described above, it is preferable for the peel angle,
which is an angle formed between the flexible circuit board
during peeling and the reinforcing plate,‘to be no less than
1° and.no greater than 80°, and this is controlled, for example,
in the following manner.

When the radius of the separating roll.lOG is R, this R
is multiplied by the angular velocity of.rotation which is
' obse;ved by'the encoder, and thereby, the circumferential
‘velocity V1 on the surface of the separating roll 106 can.bea

calculated. In the case where a flexible circuit board is

-sandwiched by the nipping means 120, the circumferential
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fromincreasing due to an expansion of the flexible
circuit - board, and thus, peeling can progress stably,
and in addition, the flexible circuit board and the
circuit pattern that is formed on top of this can be
prevented fromdistortion. The control of VI, V2 and
the torque is possible in a nechanical system an
el ectrical systemor a conbination of the two. As for
velord tye YRasic &b srgdaceortr SPEi AEPaystdRg £odystemm 1s
which is referred to as slip ring can be adopted, and
- conitiyiod legl spr efseitablbe fremtele tpennthef hpirédwostal moving
sinmplicity. As for the electronic torque controlling
veloydteny2acSysherasmn ted lienpl0dpeatddvVbyi s onbitniqigleal so as
torque sensor with a servo notor, and this is
to peefrerablaadenwhiah thensoritowalr itdhapr ¥2i s€ ek the torgue
freedomof control is high. It is preferable for the
thaitniiki applsetit togrMal sesaodt Mg arsh V21 4® sld sfor thaked a
VI/V2 I1s no less than 1.01. As for the setting val ue

prefd@FtetrQﬁﬁlé@ G¢aNLeOhy hbgns Vet ue t'o%q‘i% ]Jl%l%l&%n&%cﬁ'ﬁhﬁgm
sufficiently prevents the peel angle fromincreasing

As QSrEQElQeSk' P31 BT OG5 fs’tkt?eﬂg)el% ex?ﬁl% ctal?leb%' ggkrgla\ted

tern made of a neta e circuit  boar

| .froﬁllﬁ QE‘aQ?hggdB' ag‘b‘ %ﬂ' QSEEE %f and %ﬂe%%?%p SRR

[ue | ect'ed dep en mat e
f he thi ckness bﬁ'e circuit

boaﬁgar%ng et Bﬁsflépgb?%ntpampqrr&fs da 1 5. S 6
th gﬁmeen t he fgeX| ﬁUIt board 101 and_th
2 SRR 4D g CRSER L EOBORASoRaGr THB. FhdPRAABAEE BoRbRDl 15
g
VI and V2. Here, .in the case where the nipping neans
forpsg PR hHepP Qgeghls can be prevented from distortion.

The control of V1, VZ and the torque is possible in a
mechanical system, an electrical system or a combination of the
two. As for the mechanical torque controelling system, a system
which is referred to as slip ring can be adopted, and this is
preferable from the point of view of simplicity. As for the
électronic torque controlling system, a system can be
- implemented by combining a torque sensor with a servo motor,
and this is preferable in that the control is precise and the
freedom of control is high. It is preferable for the initial
setting values of V1 and V2 to satisfy that V1/V2 is no less
than 1.01. As for the setting value for torque control, the
value is set in a range which sufficiently prevents the peel
angle from increasing as the peeling progreéses, and prevents

the circuit pattern made of ametal or the flexible circuit board
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the tension by the winding roll 108 is controlled, and
the rotational velocity of the separating roll 106 is
controlled, and thereby, V1 and the torque are
controlled. Vi, V2 and the torque are controlled by a
control apparatus 111. In addition to the above, this
control apparatus ill controls the novenent and the
vacuum suction of the base table 104, the rotation of
h ' r tion_of i ndi -

B R R e

an ressure, application neans 105, .a the lLiftin
s TRR TG D Py Hat FBAETand. pr o8 SRl uppr i FBRCkness
' ans. 105. The, reinforcing plate 103c, fram which th
of Fhigut HFELDLE (e 2 Hodiod THis. bbeh® poet SRESHE rrehByay e a
_ fromthe base table by neans of a transfer neans nqt
gapsRéwA: STHB Base TWaBeEvEsde thef fdmxiich clpenit board 101
. reinforcing plate 103c has been renoved, is noved to
andt hee | ¥gpani gen®dfralHe lhasent apfer Mot d enesgentdy gontrol

movi ng means not shown, and a new flexible circuit
V1 bodr ti2i-s nounted. Here, in the case where there is no

| eading flexible <circuit board, the initial flexible

Ci r Haré, bioatdei sasowhecteche G2 ppd richeebead 0 Emnot used,

Apparatuses for reels usually have a film path of
thesevasabnt 8ps tbk eantiongeyvelal 108besweentibeledw adinghe

reel or the winding reel and the portion where a
rotBEedaherfkngditProcaese kspaanthad eyll Aweardicbgkyoliltd,

IS necessary to connect a lead filmto the portion of

and! BRekEbBY! bh8 Ghucyhk bogpdet BaE cbatphegeased in this
apparatus where winding starts and to the portion

whege, WoNgh 89 nendSy e GRL URH 61 1da by PESEEF@PLBphRatus

111. In addition to the above, this control apparatus 111
controls thelmovement and the vacuum suction of the base table
104', the rotation of the separating roll 106, the rotation“o_f _
the wi.nding roll 108, the‘rising of the tefaperature of the heat
and pressure applicationmeans 105, and the 1ifting and lowering
of the heat and pressure application means 105.

| The reinforcing plate 103c, from which the flexible
circuit board has been peeled, is removed from the base table
by means of a transfer means not shown. The base table 104c,
from whiéh the reinforcing plate 103c has been removed, is moved
to‘the left side of the base table 104a by means of a moving
'.means not shown, and a new flexible circuit board is mounted.
Here, in the case where there is no leading flexible

circuit board, the initial flexible circuit board is connected
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the apparatus shown in Fig. 7 for one end of the |ead
filmto be fixed to the winding roll 108 and to
connect the end portion on the opposite side after
passi ng through the roll 107 and the separating rol
106 to the end of the initial flexible circuit board
where peeling starts before peeling starts. In the
case where there is no subsequent flexible circuit
to boar dead Fedu.fiAvpahuiisrs drapedp ivae llengevei ¢ £ilm
“connected to the final flexible <circuit board before
patbebfigsewenal areumd i e wondéngrablm bdtweddithieonpwasding
for the flexible circuit board, a flexible circuit
reeboardﬂufmamuwmmchealspaﬁ&hkopocemuayamaeepg@teudeermmned
the direction parallel to the direction of conveyance
procesadvanserici®muthe stdekdongayl aithi 9meidag spIxat €5 coaRdct
it is preferable in the conglguratlon for the

a 1E8RNEOTRI Y dHatesthepedtrhthber HEOLTAI NG PAT HRR A @hat
be detached using a nmechanical systemor |[aser

is ?féb@égﬁd%‘h tl:l?x &5 BPEaPé%E U R O g; S@Qr@%oafﬁ]ﬁd“%% the

rom erein orc [ate i n the case where

porkid éwfg%egf %é%}?@ erlds fo@@%gr&ﬁé%gh Jff'f‘seé gl}reoﬁ%q:%%liggln

exi CI rcul oar

el FbPRELELRSSFEh S PRAEL rol BRPERBLAP b I 28 o
r that, cut.  into

be %Pé = %ﬁe@fﬁi@fﬁ%e&%&aﬁﬂémt%éronﬁﬁeﬁmfr Hofuroct Bartlon

Fig. 10 shows .a tenporarily connectlng appar at us.
on %%%%‘slqessf-@?n%ﬁt%lf P2 SfufgeF D B?DQEﬁfﬁ%ﬁfé’llrlrgl%V aﬂ@sthe

203a, 203b__and 203c, a nunber of base tables 204a, _
sepagalkiagdrebhdl Gohionbheisrd odnghecHvili ol flessidle circuit

reinforcing plates 203a to 203c, a pressing y
board where peeling starts before peeling starts. In the case

wherethereis:u)subsequentflexiblecircuiﬁhoard,alﬁadfilm
having an appropriate length.ié connected to the final flexible
“circuit board 5efore being wound around the winding roll.
In addition, as for fhe flexible circuit board, a flexible
‘circuit board,_frbm which a space for conveyance protrudes in
the direction parallel. to the direction of conveyance in advance,
may be stuck con a reinforcing platgé, and it is preferable in
the configuration for the réinforcing plates beneath the
protruding portion'to be-détached using alnechénical system or
laser scribing so that the protrudi.ng portiocn can protrude from
the reinforcing plate in the case where the protruding portion
-i$ formed through laser proceséing after the flexible circuit

board.is‘stﬁck'on the reinforcing plate.
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means 205 which is placed so as to face a reinforcing
plate 203 and is noveable in the upward and downward
directions, a roll 206 for controlling the peel angle
when the connected flexible circuit board is peeled
fromthe reinforcing plate 203, and a w nding rol
208 for winding the peeled flexible circuit board. The
nunber of reinforcing plates 203a, 203b and 203c as
wel | - as the base tables,6 204a, 204b and 204c are .
resPeit1 V8 SPPProvited o5 R bR HIS GRgd Whrhklexible
- direction_of conveyance, . and theg are aligned in such
Clrguih iR TIhATS ﬁ@m@ﬁéaﬁéﬁﬁ’i brdioef efihea%%lj t that, cut
. reinforcing plates and the base tables are _confronted
inteaghrbefeEcsninadefarnel apdveRgn snafreppredel Br aepeected.
gap in between. Renovable organic |ayers 202a, 202b
andE' 292 ct Gusdopisowi despo vat bly eionfneati ity plcpreet2e3a, This
203b and 203c, and flexible circuit boards 20la and
appafabuaries pbaned @hd rsimiek: oftre infmtadpsy pdateb&03a, 203b
noveabl e organic layers. At this time, it is
~and@0sfcer ablenbdmwo ftdms g takl bk @ 0dliar,cRdtbhoar d84t ddreholding
aligned in such a manner that the end portions :
andtdteRefirdf ehakegneth Mbidy tdp1e0dspprls @rS2084, of ptdesing
reinforcing plates. The base tabl es 204a, 204b and

meaR94E0 IR¥E dhni ke Hhd e Gl 98 Pk aakr oW ildr d - thie phiagur 203
along a rail 213 provided on the base 212 in sync

andW & hhdhe it atd @ROhp iR Ald ZR8wd i 3ddiddeQRng, a roll

suction holes are provided to the upper surfaces of
20618 BAER AL B0 PO AN 20 e B 1oimne
cirBL?E%QaQEdFﬂ§;%%ﬁﬁ%ﬁ%%o%f%héqggf§%§¥%ﬁng plate 203, and a
winding roll 208 for winding the peeled flexible circuit board.
| The number of reinforcing plates 203a, 203b and 203c as
well as the base tables 204a, 204b and 204c are respectively
provided so as to be aligned in the direction of conveyance,
and the& are aligned in such a manner that the end portions of
the adjacent reinforcing‘élates and the base tables are
confronted each other or have a relatively small predetermined
gap in between.

Removableorganiclayers202a,202b5ﬂui202carepmovided

onto reinforcing plates 203a, 203b and 203c, aﬁd fiexible
circuit boards 20la and 201b are placed and stuck onto the tops
of the moveable crganic layers. At this time, it is preferable

for the flexible circuit boards to be aligned in such a manner

that the end portions thereof are aligned with the end portions
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hel d using a vacuum source not shown. The pressing
nmeans 205 is forned so as to hold an adhesive tape
and be able to press the adhesive tape agai nst
flexible <circuit boards so that the adhesive tape
crosses over the adjacent flexible circuit boards. In
the tenporarily connecting apparatus having this
configuration, the reinforcing plate 203a onto which
of the rkliexpvbbéngi ptatetsboard 20la is stuck is conveyed
in the direction of arrow 214 in the figure along the
rai the bk sothbats 204 £nd pey bham dhemeot 15 tweniiiestedon
the reinforcing plate 203b that is conveyed before
of & PEot eiinf opailg rRbate 2083g HDkather1 3 pirafenelngn Mt Base
203a is aligned with the reinforcing plate 203b with
212%5%?&&2’%%5 | r DESAeser b nad gap: i p et WeaNaqAStidn,

resu e reinforcing plate 203a and the reinforcing

..sucgg?®¢ho%8%ba§é9pf¢%£ﬁ%? Eg.éﬂ§hqﬁ§ﬂ?@gﬁgﬁ%%%to%ntﬁgdbase

ion of oné exi bl e circuit "boar that is
tuc nt rein | ng te 203b 4 s confronted
tardRE B89R o0 8P TR TAR R A T R s BB A TR 02

_ [Ss_stu & on.the reinforcing plate 203 or has 65.a
20358330 L AU TePHE GaRy Sl Cuap Th Giih i SHERE oA
of the flexible circuit board 201a that is stuck on
heldhgsigpnfoleFHY™ pPUEES2084. SPR¥ENi s state, the
pressing means 205 hol ding an adhesive tape 216 cones
" | onehe g gricssesat el GriSstvEed 5o 2360 hgdfl it aghesive
two adjacent flexi'ble circuit boards so that the .
tapedhedi be 2lpe o s e adieSivexitsipe epprépist flexible
boards. The flexible circuit board which is
cirtedpobaeirtdy eonhbetethenathesive tape crosses over the
adjacent flexible circuilt boards.

In the temporarily connecting apparatus having this
configuration, the reinforcing plate 203a onto which the
flexible circuit board 20la is stuck is conveyed in the
direction of arrow 214 in the figure along the rail 213 so that
an end portion thereof is confronted the reinf_lorcing plate 203b
that is conveyed before the reinforcing plate 203a, oxr the
reinforcing plate 203a 1s aligned with the reinforcing plate
203b with a relatively small predetermined gap in between. As
a result, the reinforcing plate 203a and the reinforcing'plate
203b are aligned in such a manner that an end portion of one
flexible circuit board 201 that is stuck on the reinforcing

plate 203b is confronted an end portion of the flexible circuit

board 20la that is stuck on the reinforcing plate 203a, or has
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manner is peeled fromthe reinforcing plate in the
sane manner as the description for the apparatus of
Fig. 7 and is wound up around the winding roll 208.
Here, the pressing neans 205 for hol ding and pressing
an adhesive tape against flexible circuit boards is
described in detail in reference to Figs. 11 (a) and
11 (b) . Fig. 11 (a) shows a state where an adhesive
tape 216, is tenporarily fixed to_a separator 238.

a P;P—‘?‘ge.talﬁmj(rbﬁd sk lé(e%ﬁ%%réa%&aé? Sﬁoﬁcﬁi‘g@ P hpeen Pfpthe
is taped over flexible circuit boards on reinforcing .
flegiblesciffnreh Reard ot Yorthal dacptoidkern pReaBfeafgEcing
tape 216 is cut in advance into pieces so as to match
platre2(fdt h 167 thHe FLekehl bheipresdimpargsnadds §olding an
tenporarily fixed to a separator 238 where a silicone
adhegdve tdpg el b sopepicded andppodsester ddhesivideape 216

- separator 238 is sucked fromthe rear side and fixed
agatiosaéa vheutwo satiaomit afilee: 1239 . cibwmipr eéssirdg seanka?0bhe
peel s the adhesive tape 216 from the separator 238

adhasdvaovepet bec aghesiver tepe fledie Pesirdtdan bB& raldqveThe
of the flexible circuit boards 201 when the two

fle&ibCli ¢irdQnf G2 ahaed 20 ms&r£ofy QMR @ in this

other or are aligned so as to have a relatively snal

manRESJES ¢JJ0IRRA rgBR Mo BRI MERIY 137y BeacE] D APAUGe manner
Next, the pressing neans 205 presses the adhesive

as LREQALGB0AIS koNEnL Wi H S & Cib gl § HoANds  2A1A up

and 201b hat the a sl ve tape crosses over the

aroﬁkgxgg%ﬁg%ﬁbiégg£ogfa5gg_mhich are thus connected to

each o

Here, the pressing means 205 for holding and pressing an
adhesive tape against flexible circuit boards is deécribed in
detail in reference to Figs. 11(a) and 11(b). Fig. 1l1i(a} shows
.a state where én adhesive tape 216 is temporarily fixed to a
separator 238. Fig. 11(b) shows a state'where an adhesive tape
216 is taped over flexible clrcuit boards on reinforcing lﬁlates
which are confronted each other.

An adhesive tape 216 is cut in advance into pieces so as
- to match the width of.the flexible circuit becards and is
témporarily fized to a separator 238 where a silicone resin
layer is provided on a polyester film. The separator 238 ié
sucked from the rear side and fixzed to a vacuum suction table
239.

The pressing means 205 peels the adhesive tape 216 from

the separator-238 and moves the adhesive'tape to the position
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in the figure, 202a and 202b i ndi cate renovabl e
organic |layers, 203a and 203b indicate reinforcing
pl ates, and 204a and 204b indicate base tables.
Though in the present enbodi ment the adhesive tape is
cut in advance and tenporarily fixed to a separator,
a nethod for .feeding out an adhesive tape in a state
of being wound around a reel and pressing the
aboaghesi veet fbex Hybe rsitr fulidgx bolagrdei 2601 vhebhoarelgwaargd rcuit
then, cut the adhesive tape into the width of the
boafridexiblle shdc2id1b kosr dencaonkedadaphedthén addind aligned
rolls or chucks which sandwi ch the end portions of

so hBethlexddl£ reiieuiie1§oandiinptbeetetRehé@NyHS itrh@etween
~ width from the top and the bottom can be used as the

‘as BBRaBsiban abeldi ngyand Q%@Nﬁ!b@g1hBemé§h§f2U5”§Hbsses the
pl ates instead of the 'base b Fig. 12 shows an

adh%é@%' ‘%%éa % 3%%0%@1:' Prihi %%ﬁ%%ﬂ?hﬂ%%&df& 201a

pl at €s are placed on top of a group o

and: J0YEYRL Ef?'alcs §Q4ad}‘?@ Jh\% ee%;% crocééecé“o%ebro% S ﬁ%lﬁble

are s uck e reinforcing plates

bl e I 302 0
cngp"%eaoeﬁgsr@ﬁﬁ%@racf i 030 R oFIE iRl B,
in ot E5b et P b e SRR b S E ey,

reinforcing plate 303a is confronted against the rear
- 203gnangf 2PRe P@QHFﬁEer’é°?%ﬁ%‘P-E‘Fh@9 PP e 303 b7 WA erck KE4P

: flexible circuit board 301b is lamnated or is aligned
-indijcerer b@ser diawlesei ng plate 303b with a relatively

smal|l predetermned gap in bet ween. A nunber of

f | eXhbhghcin ddiet pheaens B3®bdiarent the adhesive tape is cut

in advance and temporarily fixed to a separator, a method for
- feeding out an adhesive tape.in a state of being wound around
a ;eel and pressing the adhesive tape against flexible circuit
..boards, and then, cut the adhésive tape into the width bf the
flexible circuit boards can be adopted.

In addition, rolls or chucks which sandwich the end
portions of the flexible circuit board in the direction of the
- width from the top and the bottom can be used as the means for
holdingandconveyingthereinforcingplatesinstewﬂofthebase
tables. Fig. 12 shows an example using rolls.

In this apparatus, reinforcing plates 303a and 303b are
placed on top'of.a group of conveyor rolls 304, and flexible
.circuitboards301aand301barestuckcx1thereinforcingplates

with removable organic layers 302a and 302b. The locations of
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be sequentially aligned using the group of conveyor
rolls . 304 and the positioning jig 330. At this tineg,
it is preferable for the flexible circuit boards 301
to have the sane length as the reinforcing plates 303
in the direction of conveyance. As a result of this,
when the rear end of the leading reinforcing plate
303b and the front end of the subsequent reinforcing
03a are_confr e ot her, the rear, end
enelkEIREBITORE B Lar S DA BT ad e SR L L ERdos the
. the flexible circuit board 30la are confronted each .
widsthat the sy Ong oiScRrgr eIBRFROMEF E26H FaPReRT 119
are fixed wth, for exanple, an adhesive tape 316,
330ananghbie teHe farsing etpbre3BBpcis tcainantest egainst the
connected to each other. The connected fl exible
reagi eodi oibdhed legddéongvepédibncihg pdetecBPdh oh whiol the
314 in the figure and is peeled fromthe reinforcing
flepliadtle SD8bunhidca roeB b Sandamdéhedednmngst at bgned with the
separating roll 306, the group of conveyor rolls 304,

reinfferchackplpteod 03B83diand thd giriessiyngmaoll p3d3determined
Though tension can 68 be provided while the flexible

gapChihCBetwbeal d A sugadWighed ohedveen e tSepakaki BO1 can
roll 306 and the nipping neans 333 so as to be hol ed,

be 5EASEARIARYyDE) prov dRd o thhe tbayi O &Gt rohaar dog
© byaa mnndlng rdﬂ# 308. ﬁ%fe |% thg flgureéya o

?nd'@ﬂb°§5%§tl@P?H?8$5ga§§0310 i ndi cates a spacer

supplying ro upplying a spacer. An adhesive

Iayﬁ£ {ﬁisgﬁﬁﬁRnQQt gogggfékgﬂlgafoPQj&QEq%glble circult

boards 301 to have the same length as the reinforcing plates.
303 in the direction of conveyance. As a result of this, when
the rear end of the leéding reinforcing plate 303b and the front
'emjofthesubsequentreinforcingplate303aareconfrontedeach
other, the reér end of the flexible circuit boafd 301b and the
front end of the flexible circuit board 30la are confronted each
other. |

The portions which are cénfronted each other are fixed
with, for example, an adhesive tape 316,-and thus, the two
flexible ;ircuit boards are connectéd to each ofher.

The connected flexible circuit board is conveyed in the
direction of arrow 314 in the figure and is peeled from the
feinforcing plate 303b while being séndwighed'amongst the
separating roll 306, the group of conveyor rollé 304, the

back-up roll 331 and the pressing roll 332. Though tension can
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in advance on the flexible circuit boards which are
tenmporarily connected using an apparatus as,
descri bed above. In addition, an adhesive Iaye[ for
per manent connecti on may be formed after the
tenporary connection. A cover layer for a circuit
pattern nay be forned after the tenporary connection.
Fig. 16 shows a state where an adhesive layer is

be proviided whidef ltéxi Hlexdibleuict rchdaar o363 hef eredéchgd
temporarily connected. An adhesive |ayer 367 is

betpieevi ded esphhechasgi sodl the atd angedhipgicly theans 333 so
pattern. Fig. 17 shows a portion of a wide flexible

as €bMdlhb1eBOaF &h 368n W L Bel Srd-&Ima &l tYe cOendad cwirtlit

- adhesive tapes 364. After that, the flexible circuit

boak%‘éiaﬁg% @{ﬁdfﬂé @3 1t Bgg . priedet eEH‘E}?éjfE%E%USM‘EQanHQEates
. exanpl e,” the apparatus shown in e

a S%é?ofr %lntahﬁ(g QLWdtlcg%%r ds? s E%e&%@ﬁgu{c}’ ro‘iqnf]c%_cts% prlying

['exi-bl'e circuit boa re” pernanentl

a Sc%%nected sprocket holes may be provided to the
Prexi bl e CIFCUIt boards, or the flexible circuit

boar ds into slits hav a predetermn
o dBh B B YSer Oifr%e%@a%%r?ﬂa 5one io w"b]e #ormed
circuit patterns. hows a state )
in %‘BY%%‘R%P%B@%sﬂ%@%C&F@Hf-E&DQaeraS Wa%hfﬁ‘%ﬁk tgrgorarily
circuit board 363 which is tenporarlgg connected.
conpegtedgu sk raaBPRr 2 tREVE Pi¢es CpRoge: @PRYRed Wi @fRition,
which is gained by slitting the flexible circuit
an pdhedigsld aferrifgr neraadens abrineathorsubydgdmrnest gfter
Here, as descri bed above, the permanent connection may
theb’eemaoralexd autnet idre. WIAdeO‘fTéEX]JdMEEI torcaidibnardpattern
whi ch are
may be formed after the temporary connection. Fig. 16 shows
a state where an adhesive layer is provided to a flexible circuit
board 363 before being ﬁemporarily connected. An adhesive
layer 367 is provided on the basis of the arranged circuit
pattern. Fig. 17 shows a portion of a wide flexible_circuit
board 363 which is temporarily connected with adhesive tapes
364.

After that, the flexible circuit boards are cut as the
predetermined form.using,,for example, the apparatus shown in
Fig. 13, and the flexible circuit boards are permanently
connected. Before the flexible circuit boards are permanently
connected, sprocket holes may be provided to the flexible

circuit boards, or the flexible circuit boards may be cut into

slits having a predetermined width on the basis cf the

69




tenporarily connected, or may be carried out on slits

having a predeterm ned width which are used in the

subsequent step. The apparatus shown in Fig. 13 is

provided with a unwinding roll 401 and a w nding rol

407 for a tenporarily connected flexible circuit

boards 400, a spacer winding roll 403 for wnding a

_ spacer which is fed out sinmultaneously with the

. flexible circuit hoard 400, a spacer supplying rol

ArraggefgRt obp Sy ﬁérguéﬁaeé?t%ésbet%%n heShiothdt state
flexible circuit boards 400, and a pernmanent, _ .

wheggnPREST ot e 488> ampe creppefakt Bywienard@sddle circuit
flexible circuit boards are supplied fromthe

Loagewg pdlivig atoll B M artid ypepnafehedeonneet ildnshoms @ siit
404 in this apparatus. The spacer 402 which is wound

haviiagethepredethraihapewsdyh eviiaxiid eyacimreslicty bdatding the
wound up around the spacer winding roll 403. The

flekliedieht breni€ bich radoaé et K. tRasnansabineyadstibsteent
per manent connection unit 404 are cut as a

stepl. edeé s M e ddfs@ribeandbalbert idgdartdieedd evnbleetion may
circuit boards are connected to each other, which are

be therivaupd: vp anhauRddthe1windingch eklL140¥okedelNeth are
Wi th the spacer 406 which 70 is supplied fromthe

tem %g%f?ril§ueehweegeﬁ9l br 402y K€ Ay S:QJ(')\‘:‘;%{ Vglli@)éeflaving

or “permanent connection is forne

o pHTBLERLECULb AR O o T il Bl

j ded wi_.th nol.d d b | | ' .
S e LA P ey i e S R

rolﬁ?% .Egggcﬁﬁgghggkglggi& EB? %8%02 Eg&p8g2¥$¥§nggnggcged
flexible circuit boards 400, a spacer winding roll 403 for
winding a spacer which is fed out simultanecusly with the
flexible circuit board 400, a spacer supplying roll 405 for
supplying a spacer 406 between the wound flexible circuit boards
400, and a permanent connection gnit 404,

The temporarily connected flexible circuit boards are
suppliedfromthetmwindingrqll40113)thepermanentconnectibn
unit 404 in this apparatus. The spacer 402 which is wound
together with a tapé—style flexible circuit board is woﬁnd up
around the spacer winding roll 403. Theflexiblecircuitboards
400 that are conveyed to the permanent connection unit 404 are
‘Cut as a predetermined form, and after thét, the flexible
circuifboardsarecmnnectajt;eachother,whidiarethenwound

up around the winding roll 407 together with the spacer 406 which

70




board that has been cut by these nolds is in a 'form
protruding in the direction parallel to the direction
of conveyance. The tenporarily connected flexible
circuit boards 400 are fed into this pernmnent
connection unit 404 so that the adhesive tape 409 is
pl aced at the location which is punched out by the
nol ds 410a and 410b, and then, is sucked by the
is sugtploredstiages thel ket 4 EapHivgndl 4cd))) 4050 t Hese, an
state, the flexible circuit boards are punched out
adHadiorea JpvedetdaBnitpedptonahbytt bennettsod 10a fortheHl@n the
(Fig. 14(b)). After that, the nold 410a is w t hdrawn,
fleanghtde i moritd esiefs tdoe flexible circuit boards which
are the front and the back of .the punched out portion

areAﬁﬁsﬁoﬁﬁl%Wﬁi oniargs 414 (2 Wdtﬂﬁ?ﬁéfﬁgneﬁéQQ%hectlon

The suction by e suction stages and 412 is

urn r@%b@‘é@gr@@ﬁd@ﬁe@ltﬂ Hl%lfdseﬁ(igé%iﬂa gHE %sjgr%l‘isas %ru%tlon

by the suction arns

sta(g%)e) 41t1;r y4th§) fl('jl“?x)él H%ﬁd‘s”%tcdjat %03588 d{e in a form such

espec nmove ownstream Si and
ed so.that the front end of the cult
endl 3 I67 4 b o RSP et s He SR TR R 1 ﬁﬁlﬁl&@ﬁeswmt
I ded th d pf th I bl
rovi ded o e rear .0 e exible |
boar) ChPE BBArFUh e PUpLEP BRI U ICFAD. S 1P LB YO IRing
this state, a heat _and pressure application nmeans 416 .
in jthenslid@add ons regdelpitesdbe sgaiardi ot coxivigyance .
circuit board fromthe top at the |location where the
adh&&ievieenpgierr YIB cesngrdeidedx g cizquit poarsst 40 are
.manner, -the two flexible circuit boards which are
- fedsephe athdich byrsamenhgcame atemmvingt tdfed adhdésitvehe agbesive
409 are
tape 409 is placed at the location which is punched out by the
molds 410a and 410b, and then, is sucked by the suction stages
411 and 412 (Fig. 1l4(a)).

- In this state, the flexible circuit boards are punched_
out into a predetermined form by the molds 410a and 410b (Fig.
14 (b})). After that, the mold 410a is withdrawn, and the
portions of the flexible circuit boards which are the front and
‘the back of the punched out portion are held by suction arms
414 and 415 (Fig. 14(c)). The suction by the suction stages
411 and 412 is relieved, and then, the flexible circuit boards
are liftedLQDby'the suction arms 414 and 415 (Fig. 14(d)). The
.twe flexible circuit boards are respectively moved to the

downstream side and are piaced so that the front end of the

flexible circuit board on the_downstréam_side overlaps the
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connected to each other. According to the present
invention, flexible circuit boards are placed on
reinforcing plates, and therefore, it is preferable
to use a |l am nating apparatus as shown in, for
exanpl e, Fig. 15. The |l am nating apparatus shown in
Fig. 15 is conprised with a base table 501 provided
on top of a base 500, a flexi‘ble <circuit board

hol.di ng_nmean ich i | aced. so as to fac e as
aan 0" A ER dafr bEPut e chr GPBqTaRparar It sb0S Shaicple
, onuﬁﬁye Q?se t.abl e 501 hol ds a_reinforcing ?Iate 504
cireglimrd anrtdifovapFecargdiics (FaJerl 5@ JhasBedhts state,
- _applied by vacuum suction and is fornmed of a rai
a hegt and glicde WEe PRl AGRL 507, NpRag Kets 1S508VaAFE BES ty be
- ball screw 510 and a notor 511 so as to be noveabl e
prepaetdhaghbrst ditealf lgkibdei ohrcThe Haawnd Bremcthediap at the
board holding neans is formed of a flexible textile
locBt2onhilvdre shieetdhdyiee flegee $13 isndravidededde . 546£f) ) .
for pressing this flexible textile 512 downward. The
In ehést meshati cthbatgbnglappaiat usrb02tchaages thich72re
flexible textile 512. The electrostatic charging

sepappaedt vy cbB2ihg sHppeehedihy ahsuppBetibd3rgpevidedare
on the base 500 and is forned so as to be noveabl e

. condBwRkd apdegdewnwerd-rel ative to. the base table 501.
The support 513 is renovable so that the frane 514

| anchtiehang (otle Mt cotn e, (LBl nat

boa?BBaééé%ﬁunﬁgﬁcQPrBQBfEQE%EEeﬁfa%EQP §ﬁﬁ”£ﬁ§ﬂg¥6re, it is
pfeferable to use a laminating apparatus as shown in, for .
- example, Fig. 15.

The laminatiﬁg apparatus shown in Fig. 15 is comprised
with a base table 501 provided on top of a base 500, a flexible
circuit board holding means which iS-placéd.so as to face the
base‘tablé, an electrostatic charging apparatus 502, and so on.

The bése\table 561 holds a reinforéing'plate 504 to—which
‘a removable organic layer 503 has been applied by vaéuum_suction
and is formed of a rail 505, a guide 506, a nut 507, brackets
508 and 502, a ball screw 510 and a motor 511 so as Ito be moveable
'in the horizontal direction.

The flexible circuit board holding means is formed of a
flexible textilie 512 which is held bya frame 514 and a squeegée

516 for,pressing this flexible textile 5i2 downward.

- The electrostatic charging apparatus 502 charges the -
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In the apparatus having this configuration, first, the
base table 501 is noved to and |left at a location on
the left shown by the broken lines in Fig. 15, and a
flexible circuit board 515 is nmounted on top of the
base tabl e’501 using a conveying apparatus (not
shown), sucked and fixed. Next, the base table 501 is
noved at a constant velocity in the direction to the
flexdighite g@stthate t9ie .f | BkébkéectroatttboardaBdbnpassesratus
underneath the el ectrostatic chargi ng apparatus 502.
502At st Buspottae,by ensapabttwhil 8 hpdevipdsd tnvehy lodhss g and
is blowm downward fromthe electrostatic charging
is @ppakdt 85 £02o0 Batndhesehy ugha-d bhexdblkewstddtative to
board 515 is positively charged. The base table 501
thd $agkOPRBAWHED. t Nhdbasedakl 15301 sCooRSvAb1ECId hat the
beneath the flexible textile 512 which is held by the

5 d o] n I I A
replA B Ao phel (RRCRRE EHBLLIRORD IRECh ANDI HH ezt and

enq FAGRErEe iR, BP AP Sl b RECHLEL Yot M pprapgeos
504 ﬁi@sh"exﬁ%ﬁtﬁe“rt 5% 1 B3R SHTEDI © €1 roult Eﬁéfﬁe”

h 73 it is preferable for the gap betwee th
" eiﬂbFBec?PeaF? ﬁﬁawfl%qst% GHE F4 A TG 1t it the
to be no greater than 10 it is also p055|m
basfeortapllr@ PPéxibIeeesd dA ta“&oéreétsiié AntPEdelof |UkiHhee left

textile 512 to make surface contact. After that, the

shoygy begsdeshbgoksnplésgadingai fistlt hanppert Isixddler cipeuit
flexible textile 512 so that a state is gai ned where

- boaite Slexisbmeusitiesuion toparcd 318 b ssafdlilehed lbasiegna
the flexible textile 512 and

conveying apparatus {not shown}), sucked and fixed. Next, the

5ase table 501 is moved at a constant velocity in the direction
to the right so that the flexible circuit board 515 passes
ﬁnderneath the electrostatic charging apparatus 502. At this
Lime, ionic air which is positively charged is blown downward
_frmﬁtheeleétfostaticchargingapparatus502,andthéreby,the
flexible circuit board 515 is poéitively charged. The base
table 501 is stopped when the base téble 501 comes directly
" beneath the flexible textile 512 which is held by the framé 514,
and the suction on the flexible circuit board 515 is relieved.
Next, the flexible textile 512 is lowered so as to be in
'.theprqximityoftheflexiblécircuitboard515<n1thebasetable
. 501 and is stopped where there is a predetermined gap between

the flexible textile and the flexible circuit board. Though
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t he upper surface of the base table 501. At the sane
time, the squeegee 516 is noved fromthe |ocation on
the left side of the flexible circuit board 515 to
the location on the right side, and thereby, the
flexible textile 512 is nade to nake contact wth the
flexible circuit board 515, and the flexible circuit
board 515 on the base table 501 is transferred onto
.. the flexible textile 512 by neans of e|ectrqgstat.ic
it 3D PEELCAPDOF TPE HISRPBILe BN FBCST 2 FiP IR cffguit board
flexible circuit board 515, the squeegee 516 is taken
515awa9 Fhrh tarel e ienrd Lo ki Fe B N0 ST thexi bP e,
: textile 512 is noved upward for a while in order to -
it &% anldbbpostheleqieedde F16xidlepvedcudttieard gdat ppd the
_ at the left end. Next, the base table 501 is again
flembbéd text e 5972 tembkasdifete tbetectandifittesr that, the
reinforcing plate 504 on which a renovable organic
squbagee 5038 lraprbeendf agatost nradvapee sS5de mfunhedfbaxible
the base table 501 using a conveyi ng apparatus (not

texshow12 sucked anskdied ds diel ngd stekedtrad 1kedithlet Bercuit
base table 501 is noved in the direction to the right

boafldsi§ sS4 oppedy ey HhdleSPMRS d1eGH1: hereatb the and
flexible circuit board 515 which is held by the

theflﬁ;‘?ﬁ%f"s%ﬂf%)&te' be t'ii'@bayéetéﬁfété@f‘ Al WohEN e  1R@Sethe

table 501 is stopped at this tinme is determned in

. squ%&ﬁ?e é‘lﬁ%”ﬁ&éﬁf‘% CMJ?:hf ! fé&gjcfoﬁ'cgr?whéog@ﬁ dsal%lé Fhe

am nat ed e rmrﬁor0|ng |ate

1oPy6IgI L pL e dogat ian (ATLEL 1 els he (e ble oo

F1& 5120 s rOMIﬂty 0
and tlg}zer ncqjé) fq_exa.?) p extci_%ebgfg t8 brr|1aede50co make contact

with the flexible circuit board 515, and the flexible circuit
board 515 on the base table 501 is transferred onto the flexible
textile 512 by means of electrostatic force.

After‘tﬁe flexible textile 512 holds the flexible circuit
board 515, the squeegee 516 is taken away from the flexible
-'textile 512,‘and the flexible textile 512 is moved upward for
é while in order to stand-by. The séueegee 516 is moved to the
location at the left end.

Next the base table 501 is agaln moved to the left end
end left there, and the re1nforc1ng plate 504 on which a
removablelorganic layer 503 has been formed in advance is
mounted on the base table 501 using a conveying apparafus {not
shown), sucked and held. Being sucked and held, the base table

501 is moved in the directicn to the right and is stopped when
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and is stopped.so that there is a predeterm ned gap
between the flexible circuit board 515 and the
reinforcing plate 504. It is preferable for the gap
between the flexible circuit board 515 and the
reinforcing plate 504 to be no greater than 10 nm
Subsequently, the squeegee 516 is pressed agai nst the
flexible textile 512 fromthe top, and the flexible

it comesiditmary SESecanhi theikldwlldl by iticamit] eaabiied15 which
textile 512 is pressed against the reinforcing plate

is BOAd dry the Dhseibhbltexi(lle AlL2t heTlsat®catiimm, at hich the
squeegee 516 is noved fromthe |location at the |eft

basendabfiet Beif hexsbbepetir&ti thboat thd 1S tdeddimilneeatinoBuch
at the right end so that the flexible circuit board

a moAReWhight ishdedidxiby & be Hhex Bbarbextbl@mb2 Neminated

transferred onto the reinforcing plate 504 on the

on *Eﬁ%e rkablee 9Qly A3 e 83Ul 4 1oL b@:‘e%le%%?&n@wean’locégﬁon

| exible circuit "board 515 i.s | am nated on the

rg' REPLE! O ¢ PLae e 8041 AN { Sl ] 14 Nel e %gebe in the

hesiveness of the rennvab organlc ayer

proxtl%g_t hgfs?;ﬁgegg?n§%§c1 lgng? Q rghcth e%%s%n%albie 501-

€ -Squeegee en amay romt he

andt'%stxs:ab'@ ﬁ%?ité&rgﬁ%s?%%%%%a b che
abl e is reljeved, and after that t he
fleFéPﬁFo’F&FﬁBlEI%?%I@O%Ebﬁ%ﬁ:@ﬁ FRENEPESIBI P AT AT4 - It

board 515 is |lamnated and which is placed on the

is psséerabile 50T FRecaapikrtvern e tHexidle siapuddi hgard
a conveyi ng paratus (not shown) In the follow ng,

515t fedsHne Wérfgxﬁ@mg plrépealédteda hat greabeneshan 10 mm.
flexible circuit board is | am nated on the next

Subsequently, the squeegee 516 is pressed against the flexible

| textile 512 from the top, and the flexible circuit board 515
which is held by the flexible textile 512 is pressed agaiﬁst
the reinforcing plate 504 on the base table 501. At the same
.time, the squeegee 516 is moved from the location at the left
end of the flexible circuit board 515 to the location at the
right end so that the flexible circuit board 515 which is held
by the flexible textile 512 is transferred onto. the reinforcing
plate 504 on the base table 501. As a result of this opera_tion,
the flexible circuit board 515 is laminated on the reinf.orcing
plate 504 and is firmly héld by the adhesiveness of the removable
organic layer 503. |

When the squeegee 516 moves to the right end and is stopped,

the squeegee 615 is taken away from the flexible textile 512.
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reinforcing plate. According to the present invention,
a flexible circuit board can be Iamnated onto a
reinforcing plate with low stress and | ow distortion
by using such a | aminating apparatus. In

addi tion,"according to the present invention, a
renovabl e organic |layer is provided between the
reinforcing plate and the flexible circuit board as

SUbRERUFACLr | TF EbBA Al 0 co bt ot TEtF 18 BROGe suction

t | _appl d
DOVRiL BFi EPCaPy PG Hobhes dori T 4k 2551 POFesr shAe <o

material, not shown. As the organic naterial yi ng
reipgarsing Bprhe codt @n Whichl hbe %%@%%ﬁlee?%ﬁﬂqltcg@ﬁéﬁ 215
a bar coater, a die coater, a screen printer and the
is larkenaszed badugsith Esmﬂnmgntﬂfefssbasiattablse pPéfier abkeied
to use a die coater in order to uniformy apply such
outaho origamexinetten abihg a sheetystylapegiathor dnog phate) -
which is fed intermttently. Here, the organic

mat ehidte faplowing , "eRE SsaTRY ol idn € oMadd £ ed ganthat
material to a 76 flexible circuit board. In addition,

theankgRDY¥abkenoegani-euifBbehidl iBBYANEELBE 8APthednéeta
separator which is independently prepared, and then,

- relﬂggrggngsgmgggtred toa reinforcing plate after being
dri ed the organic drying neans, a heating dryer, a

YaCHH%rQEMSrto %0t Rl Al q]Q{\iretrJﬁdd k8 ¢30x081458drcuit
n addition I's preferable to prdvidé a period
boakh@alg%rel Pgm%}:legd%nto a reinforcing plate with low stress
and low distortion by using such a laminating apparatus.

In addition,'according to the present invention, a
removable organic layer is provided between the reinforcing
plate and the flexible circuit board as described above.
lTherefore, it is preferable for the manufacturing apparatus to
be provided with an organic material applying means and an
ofganic material drying means fof'drying'the applied organic
material, not shown.

As the organic material applying means, a spin coater,
a blade coater, a roll coater, a bar coater, a die coater, a
screén printer and the like can be used. From.aﬁong these, 1t
is preferable to use a die coater in order to uniformly apply
"such an organic matérial-to a sheet-style reinfofcing plate

"which is fed intermittently. Here, the organic material

applying'means may apply a :emovable'organic material fo a
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separator (filmwhere a silicone resin |ayer is
provided on a polyester filnm is left on the
renovabl e organic |layer which is coating a
reinforcing plate. The adhesiveness of the renovable
organic material gradually |lowers during this period
of tinme during which the separator is left as a result
of the progression of cross |inking, and the | owering
fleofiktllee ciadindsi beresis ofint hédsuidaceaonenbeabbpacaganic
side is greater, and therefore, the renovable organic
matleayern siagysnaok ke appiikborel ag selpatra teiewhtibe is
flexible circuit board is renmoved fromthe
indePleRoRnEi1RY pRlela@ec@n@nthe hehePmlly Pecatiangfelt@ed to a
flexible circuit board after peeling can be omtted.

rein¥3h@ad %ﬁa&%”%&%%En%e%n%e@%ﬁ%HQV' the reinforcing
plate w'th a renovable organic |ayer can be stored in

a.nihLr pgen,a QH%Bhﬂfiar% rmé%‘%gi‘, Vé%&ﬂ‘ﬂirﬁ‘%@@éﬂﬁ% fv%amm

- drying and the tenpe ure drying can sel ecte
dryRe that 2 ;?fgt%e&@%ees'ﬁ%e%% cgd BS?an'fhe ddition, it
ccording To the present “invention, it is preterable
. _to _add ans for. formng.a a%h sive | ayer on.a
is FRGIFBER G FCUPE O A nGaPa Y 1 The CAdalivy & ap8r "Port fg

means is_conprised with an adhesive |ayer applying -
SePRERNSTandLamdYF R CORS trﬁélnagﬁé@' v?esllg‘g[;é‘%/lé]ed en a

applyin%,neans, a screen printer qr. a dispenser can_ .
polyesised IiAmdr d&r LEETT B8R Nt prARIFIR L HAIANIF iy SFakBich
- where a cover.layer and an adhesive |ayer for fixing
is gwagied appedigiogeinidoplate -f ofhedadhaalveness sty &Hae

descri bed above, it is preferable to use a screen
remowiailer ordani henadrepiieg gradsalayhioiwers during this period
of time during which the separator is left as a result of the
progression of cross linking, and the lowering of the
adhesiveness of the surface on the separator side is greater,
and therefore, the removable organic layer stays on the
reinforcing plate when the flexible circuit board is removed
from the reinforcing plate, and the step of cleaniné the
flexible circuit board after peeling can be omitted. Instead
of laminating a separator, the reinforcing plate with a
removable organic layer can be stored in a nitrogen atmosphere
or in a vacuum. The period for drying and the temperature for
drying can be selected sco that a desired adhesiveness can be
gained.

According to the present invention, it is pfeferable to

add a means for forming an adhesive layer on a flexible circuit
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air oven and a hot plate can be used. Exanples 1In the
follow ng, the present invention is described in
further detail by citing exanples, but the present
invention is not limted to these. Exanple 1 A
tape-style polyimde film ("Kapton"150EN (trade nane),
made by Dupont-Toray Co. , Ltd. ) having a thickness
of 25 pmwas prepared as a base filmwhich forned a

e circujt An.,al l oy layer of chronjum
boa&ﬁ‘d nﬂ%ﬁe“l‘ h%ﬁ%%ﬁ’%é%@%&ﬁtm gpﬁols\,%gnws@;ﬁ [‘i’ﬁnth an
nickel =5 : 95 and a thickness of 15 nm and a
adhesdpér 1PaFer aRRHYH§IamERPEKABES 20 YE0InREAEFe |%§/e*i=fé€d
on the polyimde filmin this order using a
adhegdeet R VIO IR ENE MPORS , r2ICHART PEENBRECRE S AGSBANGST
tape-style circuit board. A renovable organic materi al
cannas uEY Ledordesddalfonme a ghatsas . (3DOramix BhO gane where
having a thickness of 1.1 nm which 78 are
-a cpeenfbagéengpd atresdheishgeal direrchat ef i xiang anasvdriiegping
at 80C for two mnutes. As the renovable organic
porfaber bak, farmext yieulebnaoukliavisodeksctayeguabbget Ype is
adhesive "SK Dyne" SW22 (made by Soken Chenical and

prefaghpeert 8h D a, stisbn E’ﬁi@ﬁt@& CURLNEh Q@R nglASakh R hot
by Soken Chem cal and Engineering Co., Ltd.) at a,

airvweivght ahat konek 188re3cwaspusgdedlhe thi ckness of the
renovabl e organic layer was 2 pmafter being dried.

Next, a filmfor Dblocking air (filmuwhere a silicone )
resin layer that can be weasily renoved is prOV|ded on
Exaﬁp@% yester film was | am nated

In the following, the present invention is described in
further detail by citing examples, but the present invention

is not limited to these}

Example 1

A tape-style polyimide £film (“Kapton”l50EN (trade name),
made by Dupont~Toray Co., Ltd.) having a thicknesé of 25 um was
prepared as a base film which formed a flexible circuit board.
An alloy layer of chromium and nickel, of which the weight ratio
was chromium : nickel = 5‘: 95 and a thickness of 15 nm, and
'é coepper layer having a thickness of 150 nm were layered on the
polyimide film in this order using a sputtering apparatus for
reel—to-reél processing on a tape-style circuit boaxd.

A removable organic material was applied to sodalime

glasses (300 mm x 350.mm haviﬁg a thickness of 1.1 mm) which
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onto the organic layer, which was then left for one
week. The above described polyimde filmon which a
netal |ayer was provided was cut into 300 mm x 350
mm  The above described filmfor blocking air that
was | am nated on the glass was peeled off, and then,
the polyimde filmon which a netal |ayer was
deposited was, | ani nated onto the renovabl e organi-c
arel ayenfostigg Al dtasd nailhgg dppatedtusr shkownwe s dHigd 45.80°C
A flexible textile 512 nade of a polyester nesh was
forchasgethiyean @lseche asdradvab 1« bagginig apparabus Hodxture
and the polyimde filmon which a netal |ayer was
of depasidweihbl(dd exiybter tid eyivle boned: #d SHsmasneucked t qmade
"the flexible textile. Next, a glass on which a
by SS0DY abledi cQNIANH Erl@YRe 303 ¥@s, aRpl.iesnd el &h eI &k Bgent
pl ate 504) was held™ on a base table 501 through
145V AR %?Cts'o%n Bﬂ%mﬁglaw g ehigh Me ebfihgXichl € glfcyi by 5
board 515) was pressed agai nst the renpovabl e’ organic
| aye t h j t he ' i [
we A 00 L v el S DA T e vt
circui.t 79 hoard 515). . was.transferred opto, the glass
oG Gy 41 4T A FE e P SAPEAr hale2f nef o hLR “For
b1 si.de was irradiated with ,gl,travi ol et rays of ,ﬁogo
O AOR 2 and TEHE MERGFaB §1orGRAte TREyEr TAXES ElREdCaR Pe
pasitive-type photoresist was applied to the top of
castfy rBRAVePay@rPiRTIPh prnPebieeteantl Wak WS dgmapated
80C for 10 mnutes. The photoresist was exposed to
ontio] §he CHOGHGE laysHot b’ﬁﬁﬂ§E‘ HAg RAasnddedltoped et Watka
phot oresi st |ayer having a thickness of 12 pm was
f or fbd alvopo deiserd behlapel nipl de ifign aperhiatme metal layer
unnecessary.
was provided was cut into 300 mm x 350 mm. The above described

film for blocking air that was laminated on the glass was peeled
off, and then, the polyimide film on which a metal layer was
,deposited.was;laminated,onto the removable organic layer using
a laminating_apparatus shown in Fig. 15. A flexible textile
512 made of a polyester mesh was.charged by an electrostatic
" charging apparatus 502, and the polyimide film on which a metal
_layér was deposited (flexible circuit board 515) was sucked to
the fleXible textile. Next, a glass on which a removable

organic layer 503 was applied.(reinforcing plate 504} was held
on a base takle 501 through vacuunlsuction. The_pol?imide film
(flexible circuit board 515} was pressed against the removable
organic layer 503 fogether with the flexible textile 512 using

a squeegee 516 so that the polyimide film (flexibie circuit’
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A pattern which was forned on one polyimde film as
descri bed above was as follows. First, a circuit
pattern having a length of 42 nmmin the direction of
the length of 300 mm of the glass and a I ength of 23
mmin the direction of the length of 350 nmof the

.glass was prepared, and this was referred to as one
unit. Units Iike this were arranged next to each other

in six,colums_at _a_pitch of 48 SO as t.o be .
ooaglh L8 THaF TR arroEiet h e (oniar e e TgbLsdpnplate
_.the. direction of , the length of 300 nm 14 unjts re
2041 PdfiGed %Ftﬁrp{:}f‘eﬂf o182 s LS e s ¢ o B 4 od it

symretrical relative to the center of the glass in the
ultgiavdOdiednr 3YS Chel RNGYHCBE - 850 e TPROVEPIFaeganic layer

between units in the direction of the length of 350
WasnEieedt heh ogss ies topesphakeragi at resuleeplied &2 tihgstop

of sheet-style flexible circuit boards having the
of sheemetafthéalemalispngdacspivereodoeneand wanelried at 80°C

polyimde film Here, at this stage, the polyimde
forf iDmMminaiste80 ridte peiotouksistowssrexsosdlries 1(iightethrough
| eads) for the connection to an IC with bunps having

a pleopohLik ahd2ba paewenepedasedhan apbotodiekipatlLfdr having
That is to say, wires having a pitch of 25 pmand a

a ti @ite ©F 001 Piin WS € oRhaeeth pBra ibastanat£ artﬁNélﬁliguj;la?er
l ength of 19.975 mmin the direction of the length o

wasdédnmeeksthe circuit pattern and a Iength of 1.975 mm
in the direction perpendicular to the above. Next, a

CoPREEkBNED DAYRSyBe | BLEKDE 2000 B VB U0rEEMD o
desp:lriaLBieagabove was as follows. First, acircuit patternhaving
| a length of 42 mm in the direction of the length of 300 mm of
the glass and a length of 23 mm in the direction of the length
of 350 mm of the glass was prépared, and this was referred to
as one unit. Units like this were arranged next to each other
in six columns at a pitch of 48 mm so as to be symmetrical relative
to the center of the glass in the diréction of the length of
| 300 mm. 14 units were arranged at a pitch‘of 23.75 mm so as
to be symmetrical relative to the center of the glass in the
‘direction of the length of 350 mm. The distance between units
in the direction of the length of 350 mm of the glass was 0.75
mm.

As a result-, six strips of sheet-style flexible circuit

" boards having the size of the final product were formed in one

polyimide film. Here, at this stage, the polyimide film was
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solution using the above described netal |ayer as an
el ectrode. The photoresist was renmoved with a
phot oresi st renoving solution, and subsequently, the
copper layer and the chroniun}nickel al l oy | ayer
beneath the resist |ayer were renoved through soft
et chi ng using a hydrogen peroxide-sulfuric acid based
sol ution. Subsequently, a tin |ayer having a
nott lyedkmegds iaftc0 st rpmswas forned on the copper plating
| ayer through electroless plating, and thus, a
ci r tldrkspairtreymlwass) gidnete Arirescttiat foaacaCeridapeamps
for protecting a circuit pattern and an adhesive
havigyes poicic @ENREtiMewer plstsuldraneoustyi f gyawkriusi M8at
~a screen printer. As shown in Fig. 16, a cover |ayer

'15 %@%a‘:{)’aswiﬁégf%\bﬂn%%ﬂp&ﬂ&l 2 es| Emoélhd( é)ﬂ,&ﬂ:lﬂkh%f 10 um
circuit pattern and the periphery of this.

wer%dP§§b¥8 Lﬁ%ﬁ%e%@g n§a2 B%GEﬁgf QXﬂﬁﬁﬂl%Tn99a9ﬁ§§hﬁln_ghe

0 an area having a w 2.8 mm and I engt

R L T

‘ f th t t d. t

Len SR A 5 PILIERER SHUSE P00 L e
f [ d t wWhi -

e SRS TEG hARe S SELBIRL M formec

length_of 0.2 mmin_the direction of conveyance,
thrgugdy elrgtrofhéiFeslAtiaS dir 8dCPRP&A évéﬁaaﬁ P28EiRgr
90 m nutes, and thus, a cover |ayer 368 haV|ng a
SOlﬂlﬁll@Rln‘é%kn%fthPOafBW%ﬁiPE‘fiiﬁfl%@ﬁ@é lagipsr agem \ﬂéﬁ@tmde

gai ned. Sol der resist SN-9000 (nmade by Hitachi
TheCpbwitoglesCst, was removed with a photoresist removing.

solution, and subsequently, the copper layer and the
| chromium-nickel alloy layer beneath the resist layer were
removed through soft etching using a hydrogen peroxide-sulfuric
acid based solution. Subseqﬁently, a tin layer having a
thickness of 0.4 pm was formed on the copper plating laver
through electroless plating, and thus, a circuit pattern was
gained.
Afterthat,aacoverlayefforprotectingacﬁmcuitpattern
and an adhesive layer for connection were simultaneously formed
using a screen printer. As shown in Fig. 16, a cover layer 368
was formed by applying a resin cnly conto the circuit pattern
369 and the periphery of this. An adhesive layer 367 was formed
by applying a resin onto an afeé having a width of 2.8 mm and

a length of 11.8 mm in the space for conveyance where the




.Ltd.) was used.for the cover |ayer and the adhesive
| ayer. The glass transition point Tg of this resin
was neasured in accordance with a TMA (thermal
mechani cal anal ysis) nmethod after curing at 120C for
90 mnutes and was found to be 212C. Here, "Exstar
6000", made by Seiko Instrunents Inc., was used as an
apparatus, and a single |layer of a solder resist after
‘bei t her mal | ured was_pre ed.as g _sanple havin
-Progréﬁg g9 &ﬂrﬁw%ﬁ%ﬁ%%ﬁ £ ﬁgxaag}[e tHé CB&E&??%%QVPB aBped
measurenent, the rate of increase of the tenperature,
forhBe 5y ¢ e h E A & FHe OThBRSUE PN A o dia VA e ktiensibhre
. method was used where the maxi mum value in the ratio
widgh ehahf§e wagadbpinednash¥gsragpséquenpnyeyapee in the
polyimde filnms were tenporarily connected in the
- dirgpparat usishowasi peEpgndioplpeetedtheodirhetighas§ and
wound up around a roll. Here, the polyimde filns
conwerenaeranyed sgtthaf X.l12emsiidet hadimgca ibengt honke@bfice.
mm of each polyimde filmwas oriented in the

Aftdicreetd OBhefr &ONY e¥anas e B2nhef 84 6ntANPIOAf Yor 90 minutes,
connection. The radius of the separating roll 206 was

andlbRu8Ma %‘bdra@ml)ézé%t bapendwbhers Ravichbeashat d@Ss ahd an
70 was used as the surface of the separating roll. As

adhtBeveadhesivestape@16afiaegt he tenporary connection,
an adhesive tape wth a polyester filmbase having a

o cROR T n e R Shor T o fhTar *ﬁi%ﬁ‘légiﬂiwh%?ﬁﬁ%éﬁ%g%o- '
Ll gbich iere yound un around o oLlaqndel08 Byer. mhe

punchi ng appara avin

o1aBACRLRIOE i LBLELT Y LePELL ST 03, Gl VS BLLANIRC

accordance with a TMA (thermal mechanical analysis) method
after curing at 120°C for 90 minutes and was found to be 212°C.
Here, “Exstar 60007, made by Seiko Instruments Inc., was used
as an apparatus, and a'single layer of a solder resist after
being thermally cured was prepared as a sample having a size
of 10 mm x 10 mm. As for the‘conditions for measuremént, the
rate of increase of the temperature was 5°C/min, and as the .
 measuring _method, an extensionmethod was used where the maximum
value in the ratio of change was defined as Tg.
Subsequently, the leyimide films were temporarily

éonnected in the apparétus-shown in Fig. 10, peeled from the
glass and wound up around a roll. Here, the polyimide filﬁs

were arranged so that the side having 2 length of 350 mm of each

polyimide film was oriented in the direction of conveyance
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mm The polyimde filmwhere sprocket holes were

created was slit into tapes having a width of 48 mm

in accordance with the arrangenent of the circuit

patterns. After that, the follow ng procedure was

repeated with the permanent connection apparatus

shown in Fig. 13, and thus, a tape-style flexible

circuit board having a |l ength of approximately 40 m
befand tempdthrpiodBenmninas gahaetdif@) oAthersepmranimg roll
_ location of tenporary connection was punched out by

20ausiang L&5Smangd sod thal yar ¢t lodn e di unigogo rHdamday iag dhess of

width of 3 mmand a length of 12 mm was ‘provided in a

70° p@aé gEe8pasesnef Ofir QR EYANERC | @e@ﬂr&f‘ﬂn@ofélpn s the
the polyimde filmon the downstreamside in the

adh@giQel ¢ Hfe Ofl (CRIW Y% ANGCEp JE- PObYhELHEoN | i @t I6e tape
upstream side was cut in a straight |line form al ong

w1t%h%n§gm§%s¥@rlf¥§ﬁ nhbe Hg91ﬁ$0a§%Whg?QﬁPQ! &HL%%S used.

e made to overl apln Su a manner at th

end %grcgng;g?o&fce{ rheolp AWeT rgslé:gﬁ !u?h{}?nﬁé)oﬁﬁrtlmlde film

dire conveyance over I a
wi.dth in direction er endicular to the dirgectio
ravdrl gnag et pf ever%epaf%ﬁl S PG R CRe e
entire dth wa in the r n of
usiggy w&m”@éngaarﬁf&t%tvg%gnaém@eﬂl%% ntod "yt ccpRgance
' connection was 0.75 mm _ (c) After that, the adhesiv
withyGarcids RahfeanasyRich Wehe aRERRFR@dsifte a pitch of 48
application neans 416, and thus, the two polyi m de

mm.f | The B} leoinddlat wind of predcket caehenttrre qusaged was

the head of the heat and pressure application neans
slixlénhadtzped digdvigfy a width of 48 mm in accordance with the

arrangement of the circuit pattérns.
Afterthat,theEbllowingprocedurewasIepeatedwiththé
permanent connection apparatus shown in Fig. 13, and thus, a
tape-style flexible circuit board having a length of
approximately 40 m and a width of 48 mm was gained.
{(a) Aporticn in a location of temporary connection was punched
cut by using a mold so that a protruding portion having a width
of 3 mm and a length of 12 mm was.provided in a pair of spaces
for conveyance in an end portion of the polyimide film on the
downétreaniside in the direction ¢of conveyance. The polyimide
film on the upstream side was cut in a.straight line form along
the adhesive layer.
(b) The two divided polyimide £ilms were made to overlap in such

- a manner that the end portions of the polyimide films in the
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3 mmand a length of 12 mmin the |ocation
corresponding to a space for conveyance and a surface
having a width (length in the direction of .
conveyance) of 0.5 mmin the |ocation corresponding
to the portion between the spaces for conveyance. A
pressure of 1 NNnm 2 was applied at a tenperature of
350C for 10 seconds. Polyinide filnms were tenporarily
. _connected to each other _in a state of bei.ng |anjnate
dlr&ﬁtdloéls%"gﬁoné{ﬁér 2REr RFOF LAPRGD V1561 YR Ticded H%g]ﬁgﬁndghe
. be straightly connected without any winkles or
dirgRiiRRager RRAH Thiotigh ot Hee sompchies $f 19nn iRerdddenhi niere,
sheets and a displacenment in the lateral direction in
theeaenr 1 2RHHRE DICgTF sy Vibh W eabwarpsy Wil Ehiwp 0 01/ in the
whi ch was excellent. Furthernore, polyimde filnms
dirgetéoponfiectrveyaneac hand hgre igep dedvwatee dhebainags after
stuck on gl asses, and after that, were peeled from
thet hengkeassea and @UAdmmp conti nuously, and therefore,
. workers intervened only at the tine of replacing the
(c)wantengchdd, okl adndstihe layendigygheakkd oBkn@G heat and
automati c operation possible during the other
pre@perat kppsichnisA0mebhsUint spakhar fhubi t shentibepbhyismide
gai ned tape-style flexible circuit board, the ,
£118kS{;aRE e-Hat Neeih TRy T8RS tbi B§8h HEn8P0 WidRS WhkChead
were aligned in the direction of the length of 19.975
i ' f..25 Is CLreuit . p ;
o O N R R el P R DL g of
Ki S I oo B t.he t Vi -
3 mn B8 DArBEGE 9 b Ve AR et S BugBE co

ng
spagg]fgglggnygﬁagégeéégrg'sé§face having a width (length in-

the direction of conveyance) of 0.5 mm in the location
corresponding to the portion beﬁween the spaces for conveyance.
A pressure of 1 N/mm® was applied at a temperature of 350°C for
10 seconds.

Polyimide films were temporarily'connected.towaach other
in a state Of'being laminated on glaéseé} andrtherefore, two
.polyimide films could be straightly connected without any
wrinkles or shrinkage even though the pelyimide films were thin
- sheets and a displacement in the lateral direction in each
connectionportionwasalwayswithino.lmm,whidhwasexcellent.
Furthermoré, polyimide films were connected to each other in
a state of being stuck on glasses, and after that, were peeled
from the glasses and wound up éontihﬁously, and therefore,

‘workers intervened only at the time of replacing the winding
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connection portion in the tape-style flexible circuit

board was cut out, and the strength of connection was

neasured at an atnospheric tenperature of 150C in an

apparatus for neasurenent where a heating unit was

added to "Tensilon", made by ORIENTEC Co., LTD, and

was found to be 11 N, which was strength sufficient

for conveyance in the post processing. Exanple 2 A
roligperdstiylee unwaxidilng gicrddui malkdanad awasrfadid opegdtilon

the sanme manner as in Exanple 1, except that a resin
poasasd lapplurechg wihieh cecHeengtdexaft idnsA mMm in the direction

of conveyance’'throughout the entire width in the

di r get 500 cperpendicidarn taitbethecttHuNgadhed tape-style

conveyance between spaces for conveyance. The strength
f1eafirieneectuoR MESrapasit ed dthrddiepeaiRcABRS cetSer Nines

Exanple 1 and was found to be 13 N, which was strength

- of 86bf | ¢hentyih GRIeyan ﬁehniﬁ'h&éjgisitr_efért(i%ﬁsﬁf V\ngjse 82ngth

Exanple 3 A tape-style flexible circuit boar
faprd j:n.the. . r [ - l;
of tlﬁagtdﬁ%%{j Wit By Erﬁ%ﬁe JHRE ggg.ﬂo%{t 1§ Latgé‘i%%as

e tenperature of the e heat "an

e USARILE ApPLI AL, 1RANS, 416, 48, 200C The o9l GRgHN 1y

or connectil on was neasured |1 ne manner

a e 1 d was found to e4.ZN, whi ch was
SO PARGtH ERBc ) cothtl bECRselPn #RES HORT Bt b deidhy OF +/
2 Ho v%{, t here mgs a concern that the margin was -

233! ?vygh’? ¥ Saras Veiaht of i 1P the® e "REPeWAS fot R ¥t A

. intermttent feeding was applied. Exanple 4
connection portion in the tape-style flexible circuit board was
cut out, and the strength of connection was measured at an
atmoépherictemperatureof150°ijlanapparatusforn@asurement
where a heating unit was added to “Tensilon”, made by ORIENTEC

Co., LTD, and was found tobe 11 N, which was strength sufficient

. for conveyance in the post processing.

Example 2

L tape-style flexible circuit board was fabricated in the
same manner as in Example 1, except that a resin was applied
with a lréngth of 0.4 mm in the direction of conveyance throughout
theentirewidthjj1thedirectionperpendiculartothecﬁrection
of cdnveyance between spaces for conveyance.

The strength of connection was measured in the same mannerx
as in Example 1 and was found to be 13 N, which was strength

sufficient for conveyance in the post processing.
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Circuit patterns, cover |layers and adhesive |ayers

were forned in the sanme manner as in Exanple 1. Next,

the polyimde filmwas cut into strips having a wi dth

of 48 mMmmand a length of 350 mmin accordance with

the arrangenent of the circuit patterns using a YAG

| aser. By using a glass scribing apparatus, scribe

lines were drawn on the glass on the side opposite to

the side to which the polyimde filmwas | am nated

according to the strips of sheet-style polyimde

films, and then, the glass was cut into pieces. An IC
Exapgy Pné an outer shape of 22 nmx 2.2 nm and st agger ed

‘gold bunps with a pitch of 25 pmwas bonded to a strlg

of Adipst—sgiipicet pok b he ¢d Hauih BoarR WP Balgr4eatey in the

using an | C bonder (made by TORAY Engi neeri ng Co.
samgtighnne 8@ sThe polnyile de ¢xcept tidhathicbh e netwre of the

bonded were tenporarily connected, sprocket holes
heades £ e Rced, aAAbtdEdure Ta@@lﬁ_@ayﬂlmrﬂmeéhbnﬁlﬁ\maeg 200°C.

permanent|ly connected in the sane manner as in

Exappt esdrefigtle, £6hec somvey ane ewaecheasstedfin hghe same

tenporary connection apparatus and the punching

- manfBPakat Us Wasmp@d] Ushed %95l espAAditagpLost ew W dhhcef was
48 mm and pol yurethane foam was used as the surface

str@hgtRer BEPAEAII NG QEEdointﬂ?e SSIP Y SIRBECT 18Rever,

apparatus. Polyimde filnms were tenporarily connected
[ S [ l d
tnobf F2E 0 O etrﬁe?g?a%ﬁém%g%ﬁwﬁ%m A

T

Example 4

Circuit patterns, dover layers and adhesive layers were
formed in the same manner as in Example 1. Next, the polyimide
film was cut into strips'having a width of 48 mm and a length
of 350 mm in accordance.with the-arrangement of the circuit
patternsusingaaYAGlasér; Byusingeaglassscribingapparatus,
scribe lines were drawn on the glass on the side opposife to
the side to which the polyimide film was laminated according
to the strips of sheet—style'polyimide films, and then, the
glass was cut into pileces.

An IC having an outer shape of 22 mm x 2.2 mm and staggered
gold bumps with a pitch of 25 um was bonded to a strip of
'sheet—stylepolyimidefilmstuckcn1agléssbyumingen1ICbonder

{(made by TORAY Engineering Co., Ltd.).
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sheets and a displacenent in the lateral direction in
each connection portion was always within 0.1 mm
whi ch was excellent. Furthernore, polyimde filns
were connected to each other in a state of being
stuck on gl asses, and after that, were peeled from
t he gl asses and wound up continuously, and therefore,
wor kers intervened only at the tinme of replacing the
- wi ndhegprodslihiged Lihnsubtini R8iing A6! B, WauRi hgndatdowatic
operation possible during the other operations.
tempolrdimd vandnoeciagd, diprootebdoures @etrkecgasned, and then,
_ tape-style, flexible circuit board when the
thet apdyamtlde dilas tveleapd rmasienpdsl ednhreameidhengltassesme
The strength of connection was 11 N, which was
mar@XxGehkent .Ex&hgeanp! endrd rasd kchokeyancadheshyei sawer the
that was used for the pernanent connection was

tern%rt e féoﬁﬁeﬁ@hbﬁ“@ppa@a@;@ 4% neobdncRind apbardtus was

ramet hyl - | -bis (3-am nopropyl) disiloxane and

adj£%Qe% gotPe? Hﬂhlngﬁx>thé wham 4%'&@?@%&1? h%ﬂr@%%%ne

Into a eactl n pot to whi ¢ rnone

fo nh%? Eﬂﬁgygg '%ﬂr% enb%r%%%n #g ra@& d%%%ﬁ 8% the

eat i'ng and coo appar atus usi
£ mate an a st rrln 2apparatus mere prOV|ded
enggﬁggﬁ% Qﬁnﬁﬁ fsaEPSFa N—dlnethyl acet am de, and .
- the xtur s. di ssol ved, and after that
(0.9 SS}A?%m%'W‘erE tﬁmPBFﬁﬁéi Cot“é}er%?ﬁf BB@?‘?*% other
- acid dlanhydr|de was added so that a reaction
in gcehated’ belsgel #otrated arychotl efF&fat 3R, tl’é?rﬁfﬁ%@n two

for five hours at 70C, and thus,
prolyimide films could be stralghtly connected without any

wrinkles or shrinkage even though the polyimide films were thin
sheets and a displacement in the laferal direction in each
connectionportionwasalwayswithbno.lmm,whichwasexcellent.
Furthermore, polyimide films were connected to each other in
a state of being stuck on glasses, énd after that, were peeled
:from the-glasses and wound up continuously, énd therefore,
workers intervened only at the time of replacing the winding
roll and the unwinding roll, making automatic operation
‘possible during the other operations.

Folding and curing did not occur to the gained'tape—style,
flexible circuit board when the tape-style circuit board was
peeled from the glasses. The strength of connection was 11 N,

which was excellent.
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an adhesive made of 15 wt % of a pol yam de acid
sol ution was gai ned. The adhesive was cured at 280C
for five hours in the sanme nanner as in Exanple 1,
and after that, the Tg of this adhesive was neasured
in accordance with a TMA (thermal nechanica
anal ysis) nmethod and was found to be 260C. Crcuit
patterns were gained in the same nanner as in Exanple
- nd after that, solder resist SN-9000 (nade by
Exaﬁ?&%c%’ Chem cal Co., Ltd.) was printed using a screen
printer .and was cured at 120C foy, 90 m nutes.,ip_an
Vel SREAE Lohoin oiiGer Dbe haEehr FoRe BBOVASSReEet bk
ol yam de acid solution was applied to a _space for
PergBRGEY AR S t HP A Y RE R TPRA T A gsnfﬁlg%sa 1%éngt & G- 1omol)
4 mm on which the protruding portion of another 88
of %Pé%i@he3EF?EHFWeBgﬁ¥dlma%‘@%ﬁ(ﬁﬁﬂqmﬁ@QH¥QHﬁé)p@%ﬁﬁ%@ﬁ@ne
connection and the portion between spaces for :
andcbhleyand® - mal) tdie dent rdinmdnk dhrkeeyHigtdrn were put
per pendi cular to the direction of conveyance and with
inta kengébtobnOpet nie iwhidie adithegtmicoretefr, eontsyeatcehrough
- using a dispenser. After that, the adhesive was dried
whigh #2@Cnfioro48@nniwast éstsodtibatl, an hdheshyeahdyevoling
having a thickness of 2 pmwas gained. The flexible
appaitrbeuist ubgagdaovewaettenpadacblly wansechrd, a spiockel
hol es were created and the flexible circuit board was
appathtuBt Qe igSodidde i JRpReh 28180y B! 8-dimdbayl
: follow ng procedure was repeated using the pernmanent

acef8RABe! | A RPRAR AL USre SR EBoH8d, J3189rEBRtt AL, 291.3
tape-sfyle flexible circuit board having a length of

g (@9@@oﬁbﬁﬁtgky3§03nla@9 @’mbgbﬂe9§l4§e9?3$@§boxylic aciad
dianhydride was added so that a reaction occurred for cne hour
at room temperature, and then, foxr five hours at 70°C, and thus,
an adhesive made of 15 wt % of a polyamide acid solution was
gained. The adhesive was cured at 280°C for five hours in the
same manner as in Example 1, and after that, the Tg Qf this
adhesive was measured in accordance with a TMA (thermal
lmechanical'analysis) methbd'and was found to be 260°C.
Circuit patterns were gained in the same_mannerras in
Example 1, and after that, solder resist SN-9000 (made by
Hitachi Chemical Co., Ltd.) was printed using a screen printer
and was cured at 120°C for 90 minﬁtes in an oven. Next, the
adhesive made of the above described pol?amide acid solution

- was applied to a space for conveyance with a width of 2.8 mm

and a length of 2.4 mm on which the protruding portion of another

88




fabricated. (a) A portion in a |location of tenporary

connection was punched out by using a nold so that a

protrudi ng portion having a wwdth of 3 nmand a

length of 2. 6 M was provided in a pair of spaces

for conveyance in an end portion of the polyimde film

on the downstreamside in the direction of

conveyance. The polyimde filmon the upstream side
flamdd leutciimtuw @ stamal ghits Itonevieorlmpaliong het Ipe radhmesitve

| ayer. (b) The two divided polyimde filns were nmade
corrzaMer] apd hhsusdirt Bonmiriercdrhabaiche €od gattd wnscofwith
_ the polyimde filns in the direction of conveyance
theowet i appadichhi ougl dhe eidd pewbdhRicnlathe dhéGidedt ion
per pendi cul ar to the direction of conveyance. 89

of H@h%eyta&%eogﬁal APPhNY NI A Iy oughouh {he BMddiSon of -
was 0.5 mmin the direction of conveyance, and

con\%%?agx%% MREN T8 ptiiehS afﬁfgért B eonpgEt éeﬂeﬁ@g oljas

mm (c) After that, the adhesive [ayer was
draeh 20 FRBRAndo RASEN AR QIRER0E ARy Mding
A thl %9 each t er. Here, the head of the heat and
press F@ éﬁ§||&§}ﬁ@ﬁ ﬁg&ﬁg 416 had a width of 3 mm

and f 2.6 e locatjion correspondin
o 3o Bl TP Er B kee TARIv T et TG HEL T G SEnetted,
mndth of _0. 5 nn1| t he Iocatlon correspondlng to the
SPIGKELOROBEEIERFE (AFeadsacaRd Fhe TdGWIRIEnEEr AL priraid @as
- of 1 NnmmR was applied at a tenperature of 350C for
cutipnse &dids. 1 tdeneriee m@ﬁnﬁér% am orammee fhusThrifwddowing

tape-style
procedure was repeated using the permanent connection apparatus

shown in Fig. 13 so that a tape-style flexible circuit board
having a length of approximately 40 m and a width of 48 mm was
fabricated.

{(a) Aportion in a location of temporary connection was punched
out by using a mold so that ajprdtruding portion having'a width
of 3 mm and a length of 2.6 mm was provided in a pair of spacesr
for conveyance in an end portion of the'polyimide film on the
downstream side in the direction of conveyance. The polyimide
film on the upstream side was cut into a straight line formalong
the-adhesiﬁe layer.

(b) The two divided pelyimide films were made to ovAerlap _J'.n such
a manner that the end po;tions of the poiyimide films in the
direction of conveyance overlapped_through ﬁhé entire width in

the direction perpendicular to the direction of conveyance.
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flexible circuit board was cut out, and the strength
of connection was neasured in the same manner as in
Exanple 1 and was found to be 30 N, which was a
sufficient strength. Exanple 6 A tape-style flexible
circuit board was gained by changing the follow ng
points fromExanple 5. A resin was applied to a space
for conveyance with a wwdth of 2.8 mmand a | ength of
ich the pratru 0 of .anot her
Herfi okl OV et T HOF 11D SR S r PR kL SH e bap s vas
spaces f or conveyance wth the entire wdth in the
0. 5dPet? i101F dgerFERBNCAUF £OTEHHECHI PEEL FoR P between the
.conveyance and with a length 90 of 0.2 mMmin the
unigisr @dtticsn the conpeyhnhee. WAft 8r 7/BhBR: the resin  was
~ dried at 120C for 10 m nutes, and thus, an adhesive
c)| Afeer tawinghe sHhekheeslayep e Wastgdi nedng |y heat and
addition, a protruding portion having a width of 3 nm
preastra kepdticadcficd memwnas4p6eviadddthost hehst epo(pplpfimide
per manent connection: Furthernore, a heat and
filpegsrneecappectad iamd ﬂﬁ&anseba%Jngharheawbmmxltnn\Medwhof
of 3 Mmand a length of 2 mm in a |ocation

theCBenesRARdpREst@rs hepsPEceL { OF HoVLYAE & adBRdwidth of 3
width of 0. 5 mmin a |location corresponding to the

mm 8h83aabELNEER oBPACESnd Om Qg{é/q}@a%eldﬁﬁ%o%%%@p%ﬁdtlﬁ@ t8 a
pressure 0f 1 NNmR was applied at a tenperature o

| spa%@of:oEoéoﬁxpeW%%d 9 éhfféf:é%a&ﬁ% Qf wREEABREM . 5 mm in

connection. A connection portion of the thus gai ned

the ﬁBSaﬁEXhe?R££§§bghﬁlﬁ§r&&'%hé“ﬁﬁftf%HSSéﬁWé@H'th%”Qpaces

tren

for conveyance. A pressure of 1 N/mm’ was applied at a

temperature of 350°C for 10 seconds.

A connection portion of the thus gained tape-style
flexible circuit board was cut out, and the strength of
' connection was measured in the same manner as in Example 1 and

was found to be 30 N, which was a sufficient strength.

'Example 6

A tape-style flexibie circuit board was gained by
changing the following points from Example 5.l

A resin was applied to a space for conveyance with a width
of 2.8 mm and a length of 1.8 mm on which the protruding portion
ofanotherflexiblecircuitboardoverlappedandeulareabetween
- spaces for conveyance with the entire width in the direction

perpendicular to the direction of conveyance and with a length =

90



connection was neasured in the same manner as in
Exanple 1 and was found to be 26 N, which was a
sufficient strength. Exanple 7 A tape-style flexible
circuit board was gained in the sane nanner as in
Exanpl e 5, except that an adhesive | ayer was not
applied to an area between spaces for conveyance with
the entire wdth in the direction perpendicular to
of 9 he mdi iedtheodioéctconwdyanceeyAncennektion thatt i ore gksin
~ the gained tape-style flexible circuit board was cut
wasodli edngt t1TE0 st EeRgt i nofniayeehidonhuwes a®hdmasuiedayer
in the sane manner as in Exanple 1 and was found to

havie g8 aNt hhikede swas fexc el eatk. gHénhed.gaps in the center
portion in the direction of the wdth of the

tapensiyd e {bexidhe okiriedink pgﬁﬁﬁoh%é{mi@ ARidth of 3 mm
adhesi ve was not applied sonetinmes opened during

andCin’&X&PH%f Zthgll Lheref SFfaed N A ﬁe‘@%@ﬁ"‘f@f eofap(e%nanent

. having a ameter was used and the angle
e eg ocger e vos. ot L _por Bl
ht rt that I d t
mea&ﬁﬁ%aca“ dandi ™t odbiren 2 R ?ﬁﬁn%%e%@rtﬁ fF 2 mm
X1 bl e C|rcu it boa rative anp A | ong
in scﬁg Ga5 PERTEoRABTLAT TS0TNY (SRARE TatnoTraygcgy  and
pont - Toray Co.,_Ltd.) having a thjickness of 25
a W%\%"sh Oﬁr%p%lmé‘dl%§ Jao%%l@em? CRATREPOR H&onE? therd &sa gleéween

circuit board. An alloy |ayer of chrom um and nlcke
spageswhiogh CPRECeRanght Wpat peed so that a pressure of N /rom?

was applied at a temperature of 350°C for 10 seconds in the step
(c) of permanent connection.

A connection portion of the thus gained tape-style
flexible circuit board was cut out, and the strength of
connection.was measured in the same manner as in Examplell and

was found to be 26 N, which was a sufficient strength.

Example 7

A tape-style flexible circuit board was gained in the same
_manner as in Example 5, egcept that an adhesive layef was not
applied to an area between spaces for conveyance with the entire
width in the direction perpendicular to the direction of
conveyance.

A connectlion portion of the gained tape-style flexible

circuit board was cut out, and the strength of connection was
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‘was chromum: nickel =5 : 95 and a thickness of 15
rim and a copper |ayer having a thickness of 150 nm
were | ayered on the polyimde filmin this order
using a sputtering apparatus for reel-to-ree
processing on a long film The above descri bed
polyimde filmto which a netal |ayer was provided

~was cut into sheets of 300 nmx 350 nm One of these
sheets ,of polyimde films was placed on a suction

neafgked, i0ahAoat BRI TRVET vt PharorEsist wad Hppl Feynfoto
the top of the netal |ayer using a spi.n coater, and

be & Ner &R, “R&s SIFPedeRE- 92 80C for 10 ninutes. The
polyimde filmto which the photoresist was applied

‘wasHprge e ith&hguesn bt itdl UF 1a thepbeaclamn wdsthe
exposed to |ight through a photomask. This

widphotodr édiestt apes stV el fpedibarndcarphdtobesikdt tbaykich an
having a thickness of 12 umwas formed on the
adhperitvieonsswhet eagp bl ed igwgnet ayer opesathdecesgacynvéhence,
pattern forned on one polyimde film was the sane as
and th&xafpte, Ln ARcacaesuthieref atdn Sl haivingt & isak10f diameter
sheet-style flexible <circuit boards having the sane
wasShZed and BRé ofgldectiviald HPduet 1ames £ theraefat i 8neght
polyimde film Here, at this stage, the polyimde
poskibi4ey BAktYehe Ctipd 1410, B I RSei MK o1 r@GRPBBR rha¥ehht
having a thickness of 8 pmwas formed wth
: I 0 L Ag~4 N 1sng | ut.Lon -
B O R S R S i e
caulh 8L 008y T8 ANGLOT RIS 1 MBE SEMBYEY; HRLG Boust boara.
phot'or esi'st r emover ; and t fen, € copper Tayer and
the chrom um nickel alloy |ayer beneath g

Comparative Example 1

A long‘polyimide film (“Kapton”l50EN (trade name), made
by Dupont—Toréy Co., L.td.) having a thickness. of 25 pm was
prepa‘red as a base film which formed a flexible circuit board.
An alloy layer of chromium and nickel, of which the weicjh’t ratio
waé chromium : nickel = 5. : 95 and a thickness of 15 nm, and
a copper layer having a thickness of 150 nm were layered on the.
pollyimide £ilm in this order using a sputitering apparatus for
reel-to-reel prﬁcessing on a long film.

The above describked polyimide £film to which a metal layer
‘was provided was cut into sheets of 300 mm x 350 mm. ©One of
these sheets of polyimide films was placed on a suction board,
~and a poéitive type.pho’toresist was applied to the top of the

metal layer using a spin coater, and after that, was dried at
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the resist |ayerwererenoved through soft etching using.
a hydrogen peroxide-sul furic acid based sol ution.
Subsequently, a tin layer having a thickness of 0. 4
pmwas formed on the copper plating |ayer through
el ectroless plating, and thus, a circuit pattern was
gained. After that, a cover layer for protecting the
circuit pattern and an adhesive | ayer for connection
80°@eferf b0 nednusesul tTree qusl ywimisiend id ns drceern iprh rnther .
The cover layer was forned by applying a resin only
phodotcestibe tvap ebplhedcwasuplad3d pat tteren sand itdre board of a
- surroundi ngs thereof. The adhesive | ayer was forned
steppeapphyl v@saekgdisedt @oalsgace thebugbnweyaneemaiskh arhis
wdth of 2. 8 mmand a length of 11. 8 nmm on which
photcBe cRAGLN UdisngeReNbived, ahdaBobhetoirkexishl @ agkiCHhYing a
board overl apped i n the permanent connection and an

thi®kp@sReLWeen SPALES FMnctOBUEYRBCSo M {dhd Nihe &I B8ating
width in the direction perpendicular to the direction

'lz_ay%ifr Mﬁﬁ%ggggsgg . Wi fkt]e gf‘:lltgggggfroqme% g?%%%%ﬁ?lﬁ%%gllm

rection o conveyanc resi s

by Hi hi m cal ., 4 Ltd.) was used for the cover
waslé&?rggﬁg F%2§gdﬁégﬁcgeléyer. In the thus gained 500

cirguit pattern units, the distance. between the .
cenfer® I THRLl o806 i r SE vt TP Dt o “MgrGE T CAEiPLe

., direction of the length of 19.975 mmwth a pitch of
CITSBIFRIFEY Eorddid tho2eMer fil tad Seh’brddtasiingral product
"~ length nmeasuring machine SM G800 (rnade by -Sokki a
Wer@ofPrE?Q.}n,Oﬁﬁdpﬁh%hml@ﬁef¥5muefﬁﬁ@“gﬁ@at 1st g4AJer hehe

_target value of 19.975 nmby 6 pmat the maxinum
polyhimgde film was not yet cut into strips.

Next, a copper layer having a thiékness of 8 pym was formed

‘with electroplating in a copper sulfate plating solution using
. the above described metal layer as an electrode. The
photoresist was removed using a photoresist remofer, and then,
the copper layer and the chromium-nickel alloy layer beneath
the resist layer were removed through soft etching using a

hydrogen peroxide-sulfuric acid based solution. Subsequently,
‘a tin layer having a thickness of 0.4 pm was formed on the copper
rplating layer through electroless plating, and thus, a circuit
. pattern was gained.

After that, a cover layer for protecting the circuit

pattern and an adhesive laver for connection were formed

simultanecusly using a screen printer. The cover layer was

formed by applying a resin only onto the top of the circuit
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i ndi cated the lack of margin for the connection of an
ICwith a pitch of 25 um Subsequently, polyimde
films on which circuit patterns were forned were

al i gned on a vacuum suction table and were
tenmporarily connected with an adhesi ve tape al ong
sides having a length of 300 Mm An adhesi ve tape
with a polyester filmbase having a vvidth of 17 mm

Th th d de
o= TS0 S O P Gr ATy SPar O ac LAC rE T N VRGeS
suctjion table. 94 However, thin sheets of polyi, )
formedyaY i8R YHAYA? &6 SR ©Q 2T e° mér%%ﬁ%yarﬁ% ﬁlnbta width

ported by a reinforcing plate, and therefore, it

- of avag g pRicuilengbh &l dhabat RE "ﬂ?b‘éké%le R TiF BBevE ion
descri bed polyimde filns had to be connected only by
of paathernéhexible ciddivitoboaird wasrdpppeduln the pentrapnt

the precision in the connection portions, and thus,
cons@metiome snddas pi ez ertweem apecesetbroropozyanre iwitthshe

| ateral direction exceeded 0.5 mm and there was a
entfirebwamithi th the dornweyhnc eegberddiecypbdyitg déef idimsction

Accordingly, the task was ceased at this point in

of bbﬁee\gﬂahﬁ@uanaanimhrw 1Hg e fper. meRani n ey elitre@tion of
Compar ative Exanple 2 A tape-style flexible circuit

corR@3Ghaeas gained by changing the fol | owing points
from Exanple 5. A protruding portion was not provided

to begd%aa%%lfser SNCOO¥BY 3RGR0h vt AetRehY! BhdRikLh MBs .,
Ther ef ore, a resin was

Ltd.) was used for the cover layer and the adhesive layer. In
the thus gained 500 circuit‘pattern.uhits; the distance]oeﬁween
the center lines of 800 wires which were aligned in the direction
of the length of 19.975 mm with a pitch of 25 pm in a circuit
pattein.was measured using a length.measqringlnachine SMIC-800
(made ‘by Sokkia Co., Ltd.), and then, the vaiue was greater than
the target value of 19.975 mm by 6 pm at the maximum, which
indicated the lack of margin for the connection of an iC with
a.pitch of 25 pm.

Subsequently, polyimide films on which circuit patterns
were formed were aligned on a vacuum suction table and were
temporarily.connected‘Mith an adhesive tape along sides'having
a length of 300 mm. An adhesive tape with a poclyester £film base
having a width of 17 mm was used. Then, the connected polyimide
films were wound up around & winding roll placed near the vacuum

suction table.
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applied only in an area with the entire width in the
direction perpendicular to the direction of
conveyance and with a length of 0.2 mMmin the
direction of conveyance in the step of formng an
adhesive layer in one end portion of a polyimde film
on which another flexible circuit board overl apped in
t he permanent connection. In addition, a heat and
pr edouweFeappthtat $hoeehearfs pohavimigeat hémd wi it fndldich in
(direction perpendicular to the direction of
a stetreeyanre)tloty 48 mmnarid sapbengetd léxdlaecraurrﬁmmﬁnggﬁlate
conveyance) of 0.5 mmwas used so that a pressure of 1
andNther2 fowas appleeddaffacteopes afut@nafe 3IFRCHrarced, and
seconds. A connection portion was cut out fromthe

thd h#sveatsedribapepslyt @ifikexi bhe wid cib tbdWthe ARM only
the strength of connection was neasured in the sane

by ﬁ@nﬁsn mSand. B@amabgidioand: + thenaiwes cLeendo t &3 the
N, which was strength insufficient for conveyance in

prdd1@iRest p%ﬂ e%%d%% t1NRU§B§%AEnéPPEEQA%thTYsgﬁ%t1mes

circuit oa according t t he present i'nvéntion can

dispd a2RME %erhﬁtghﬁnﬂfqgnﬂgh%o Ebﬂg 9 @ﬁé‘léyé%%} dlrection

|eCtr0n|C appara |nterp03er or an
d_th Kk 6 fl b|
o BB 4188y LIS oy, AR Eacke 2 frpyance

ards_where a_circuit pattern js f on at | east
o 32 BRIV ace s £ MBine AT IS bl (iR ahaan cerBre at
circuit boards have spaces for conveyance in a pair of
thighgoint in time without carrying out’ the permanent

conhection..

Comparative Example 2
A tape-style flexible circuit board was gained by
changing the following points from Example 5.

A protruding portioﬁ was not provided to the spaces for
conveyénce of the polyimide films. Therefore, a resin was
applied only in an area with the entire width in the direction
perpendicular to the direction of conveyance and with a length
of 0.2 mm in the direction of conveyance in the step of forming
an adhesive layer in one end po.rtion of a polyimide film on which
aﬁother flexible circuit board overlapped in the permanent
connection. In addition, a heat and pressure applicationmeans
having a head with a width (directiqn'perpendiCular to the

direction of conveyance) of 48 mm and a length (direction of
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portions facing each other, at |east a portion of the
spaces for conveyance protrudes in the direction
parallel to the direction of conveyance of the
flexible circuit boards, and the protruding space for
conveyance overlaps and is fixed to a space for
conveyance of an adjacent flexible circuit board. 2.
The tape-style flexible circuit board according to
Claiml ereLn the end rtions in the directi f 5
COnTERGBGRNCEL B DS GVRT GIT R i TR ® ORIy dp
and are fixed with the entire wwdth in the direction
waspappéndiicakar tempardtdreeefi 8RO GffeBNEHREAS. The
“tape-style flexible circuit board according to Caim
2, hhepenacsapd eAHtportVansCih ¢WE EreecEhontlpas gained
conveyance of the flexible circuit boards overlap the
tapadpayént f1kkeékilbl eicineti bobodr dawdt bha Benghtitbfoho
greater than 1 mm in the direction parallel to said
conderedbhom ofneconuweyaince;he exakudangesaid isphcaspiorl, and
conveyance. 4. The tape-style flexible circuit board
thea¢Cwsdi fghiid t OBeahW,0lshCai was 1s Perdgt WHerseifT isdietht for
protrudi ng spaces for -conveyance overlap the adjacent
conkk@xhbkeigi keWi boBeapdscuktinga I ength of 1.5 nmto 30
mmin the direction parallel to said direction of
conveyance. 5. The tape-style flexible circuit board
according to any of Clains 1 to 4, wherein an

IND@%@?%hﬁeAb?i?FAbi%?T?Vided bet ween sai'd overl apped

portions o exi ble circuit boards. 6. The tape-style

fl e'fﬂglceir%lff‘yibtoa %aggcgf&fﬁglﬁ}qth% present invention can

be appropriately used as a wiring board for an electronic

apparatus, an interposer for an IC package and the like.
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Claim5, wherein a cover layer for a circuit pattern
is formed on said flexible circuit boards, and the
cover layer and said adhesive |ayer have the sane
conposition. 7. A manufacturing nethod for a
tape-style flexible <circuit board, conprising: a step
of sticking a nunber of flexible circuit boards on
reinforcing plates with renovable organic |layers; a
step of connecting the nub®8Sof flexible circuit
boards to each other; and a step of renoving the
confect®dapreesithile £lexibic sdacys tihormd heheseifior oupger
pl ates. 8. The manufacturing nethod for a tape-style
of ffllexiiblle ccirruittbbaadd woene di nuitoii@ giahtErowher gommed
flexible circuit boards where spaces for conveyance
on at éepsavirdedurfapaidre obnaadtegard ¢als otaeimotieachexible
‘ ot her are used, at least a portion of the 98 spaces
cirfii tC @Reeianbavpr ebhudes fior theveiyaeeki 8 Bapakkebrt end
the direction of conveyance of the flexible circuit

porRQdn@s faadndg EAEHPELREHTI 88 DOLLE oD MRNIAPS A t3RAGBaces
for conveyance of an adjacent flexible circuit board,

fora@@n%%§ﬁﬁgﬁ’pEB%rﬂHggeﬁnOEhefg§§%gggﬁ%i %HEEIQQaEgSthe

are connected to each other. nuf act uri ng

. - st f L bl i j .
xR 000, LELAERRRLS ] DXLRLEs SR Bogele, op ene
s.as veyance

nvevance overla ace.for co f an
o R B A o B R aP A { B o gpace
mmto 30 mmin the directi arallel to.sajd
£oT{CPBLEYBRCG! CEoRDegSAEESTE0 T L PR HENGE AE T AG2KEt hod
for a tape-style flexible circuit board according to
any of Clains 7 to 9, wherein the

2. The tape-style flexible circuit board according to
Claim1, wherei_n the end portions in the direction of conveyance
of said flexible circuit boards overlap and are fixed with tﬁe
entire width in the direction perpendicular to said. direction.

of conveyance.

3. The tape-style flexible circuit board according to
© Claim 2, wherein said end portions in the direction of
conveyance of the flexible circuit boards overlap the adjacent
flexible circuit board with a length of‘no greater than 1 mm
“in the direction_parallel to said direction of conveyance,

excluding said spaces for conveyance.

4. The tape-style flexible circuit board according to
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~end portions in the direction of -.conveyance of said
flexible circuit boards overlap the adjacent flexible
circuit boards wth the entire width in the direction
per pendi cular to said direction of conveyance. 11.
The manufacturing nethod for a tape-style flexible
circuit board according to Caim 10, wherein the end
portions in the direction of conveyance of said

flexible giycuit-,bo . QV p | ace XEbl e
B M e e e i
in the direction parallel to said.direction f .
cony B OBE S EEe b IO (g T S ddcee sy Cab ey aheardggvich

12. The facturing nmethod foy. a tape-style. flexible.
& 1ER0EN T boat AtaELorl HG 10 iy T Satan, bateg 11 o sgid
_ wherein overlapped portions are bonded together with
dirgcféepno§oCPREEY2BERd nunber of flexible circuit
boards are connected to each other. 13. The
manuf acturing nethod for a tape-style flexible
circuit board according to Claim12, wherein said
‘nunber Tfe tapexistyd eciflewiibUsoaidsuatebbondedcrogdingrto
by heating said resin to a tenperature of no | ower
anyt banCfhémgl dssot 4angherenn poi athefivai layesi ns phovided
The manufacturing nethod for a tape-style flexible
bet@kEOUbH i osF s Bgmmsdli pigr f oran o Off 1€kdibie ¢iteuid, boards.
wherein flexible circuit boards where a circuit
pattern is fornmed on at |east one surface are used.
15. The manufacturing nethod for a tape-style flexible

6. The tape-style flexible circuit beard according to
Claim 5, wherein a cover layer for a circuit pattern is formed
on said flexible circuit boards, and the cover layer and said

adhesive layer have the same composition.

7. A manufacturing method for a tape-style flexible
circuit bpard, comprising: a step of sticking a number of
flexible circuit boérds on reinforcing plateé with removable
organic layers; a step,of-connecting the number Qf flexible
-circuit boards to each other; and a step of removing the

connected flexible circuit boards from the reinforcing plates.

8. The manufacturing method for a tape-style flexible
circuit board according to Claim 7, wherein flexible circuit
boards where spaces for conveyance are provided in pairs of end

portions facing each other are used, at least a portion of the
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circuit board according to Claim 14, conprising a step

of formng a cover layer on said circuit pattern

wherein an adhesive |ayer of a resin which has the

same conposition as said cover layer is fornmed in a

portion wth which adjacent flexible circuit boards

overlap in the step of- formng a cover |layer. 100 16.

The nuf acturing method for a tape-style flexible
SPEGSTUYT FOAYGYAEEGr BERGTEECE arntha Tt igharain gl to
. electronic part is connected to said circuit pattern,
theaﬁaraﬁﬁépnt%gflpnffﬁ&ané@rm%ctth@dfﬂe:é;(ipbqa €igiouddi podbads dsand

are renmoved fromthe reinforcing plates. 17. A _
therpygitaardinich@oappanarusrilepsaat apacst fve ddmyepimce of an

circuit board, conprising: a-connection neans for
adjeomamsctilaxild o iaistcufiltexida rel ciarclithada@dryg tthea nsertend of

flexible circuit board which is stuck on a
fleeibrifeorcci monipl afcarwist v reemwaileel o gariic dtayer.; and

a wi nding nmeans for wi nding the connected flexible

circuit boards. 18. The manufacturing apparatus for a

tape-style flexible circuit board according to Caim

17, 9GONPRE ShAG:fADur LOHURYARSE FBANS e CAMRYIMNYAb]le

nunber of the reinforcing plates on which fl'exible
ad G f3GUI I ; rLEMVI:NG ns.far. . ..
Clr%gﬁggﬁﬁﬁgggf§§¥?%§{§#ﬁ%ﬁfﬁ%@gkﬁ¥cuit %%grggggrgépgﬁgdlng

rel ' te. . factuyrin aratus for
spact 3o SRR bt R 0 ChBE doa astiR ey ot
adj%%%#ﬁ%éé?%é@ﬁégégrggigdg%%ﬁngfiéﬁng e%%%hcggpilgﬁﬁﬁ €g130

~mm in the direction parallel to said direction of conveyance.

10. The manufacturing method for a tape—style flexible
circuit board according to any'of Claims 7 to 9, wherein the
'_end portions in the direction of conveyance of said fiexible
circuit boards overlap the adjacent flexible circuit boards
with the entire width in the direction perpendicular to said

direction of conveyance.

11. jhe manufaqturing méthod for a tapé—style flexible
circuit board according to Claim 10, wherein the end portions
in the direction of conveyance of said flexiblé.circuit boards
overlap the adjacent flekible circuit boérds.with a length of
no greater than 1 mm in the direction parallel to said directién

of conveyance, excluding said spaces for conveyance.
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said first flexible circuit board overlap said second
flexible circuit board stuck on the reinforcing plate
with a resin; and 101 a heat and pressure application
means for heating the overlapped flexible circuit
boards to a tenperature of no | ower than the glass
transition point of the resin and pressing the

overl apped flexible circuit boards. 20. The

manuf acturing apparatus for a tape-style flexible
circuit board according to Claim 19, wherei.n said heat

andl@[eSﬁgg%ﬁ%@&%&%@&ﬁ%ﬁgﬁ%@%?dﬁ%ﬁ%&i%%.eaﬁﬁgzglﬁgg$%%le

press hea aving I reater

. _the direction of ..conveyance of .the flexjble,circuit.
oL T aF AP SE R FUANRG ERel CpBPY i 8 FoF Neaf| kg Lht WHoEein
ovegéggggggggrigggg .’Iqué ggrg]o\l/raegatnggeetq{era Wiftlhe)é.l ?:le%igl rsgukhat
said number of flexible circuit boards are connected to each

cther.

13. The manufacturing method for a tape-style flexible
~circuit board according to Claim 12, wherein said nﬁmber of
flexible circuit boards are bonded together by heating said
resin to a temperature of no lower than the glass transition

point of said resin.

14. The manufacturing method for a tape-style flexible
circuit board according to any of Claims 7 to 13, wherein’
flexible circuit boards where a circuit pattern is formed on

at least one surface are used.

15. The manufacturing method for a tape-style flexible
circuit board according to Claim 14, comprising a étep of
. forming a cover layer on said circuit pattern,.wherein an
adhesive l'ayer of a resin which has the same composition as said
cover iayer is fofmed.in.a}portion.with,whiéh.adjacent flexible

circuit boards overlap in the step of forming a cover layer.
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16. The manufacturing method for a tabe—style flexible
circuilt board according to Claim 14 or 15, wherein an electronic
part is connected to said circuit pattern, and after that, the
conﬁected flexible circuit boards are removed %rom the

reinforcing plates.

17. Alnanufacturing apparatus for a tape-style flexible
 circuit board, comprising: a .connection means for connecting
a first flexible circuit board to a second flexible circuit
board which.is stuck on a reinforcing plate with a rempvable
organic layer; and a winding means for winding the connected

flexible circuit boards.

18. Tﬁe manufacturing apparaﬁus foi a tape-style
flexible circuit board according to Claim 17, comprising: the
conveyance means for conveying a number of the reinforcing
plates on which flexible circuit boards are stuck; aﬁd a
removing means for removing said first flexible circuit board

_from the reinforcing plate.

19. The manufapturing apparatus for a tape-style
flexible cifcuit_board according te Claim 17, wherein said
connection means comprises: an overlapping means for making
said firsﬁ flexible circuit board overlap said second flexible

circuit board stuck on the reinforcing plate with a resin; and
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aheatandpressureapplicationnmansforheatingtheoverlapped
flexible circuit bocards to a temperature of no lower than the
glass transition point of the resin and pressing the overlapped

flexible circuit boards.

20. The manufacturing apparatus for a tape—stylé
flexible circuit board according to Claim 19, wherein said heat
and pressure application means comprises a heat aﬁd press head
having a length of no greater than 1 mm in the direction of
conveyance of the flexible circuit boards, excluding the
portion for heating and pressing a space for conveyance of a

flexible circuit board.
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