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- 1 - DESCRI PTI ON LAM NATED MEMBER FOR Cl RCU T BOARD,
METHOD AND APPARATUS FOR MANUFACTURING OF CURCU T
BOARD 5 Technical Field The present invention rel ates
to a circuit board-use nenber which uses a flexible
filmhaving a highly precise circuit pattern, a
nmet hod for formng a circuit board conposed of a
flexible filmhaving a highly precise circuit 10
pattern, and an apparatus-for-form ng the sane.
Background Art Concomtant with the reduction in size
and wei ght of electronic products, higher precision

in patterning of 15 prj it boards has been
required. Since flexibPﬁgsgifgigﬁbstrates can be bent,

LAMYN GRS RARMESR (FYE S 1HATERS ER&D, MMTHON aND QP rdR&TUS FOR

suitable for reduction in size of electronic
products; . hepgrurhbeuReRBNEr f 8 TREG T DBEARDI M
substrates is increasing. In TAB (tape autonated

bondi ng) 20 techni ques which are used for connecting
ICs to liquid crystal display panels, by processing a

- Techehatinveligiaarrow, .polyimde filmsubstrate, a.. ..

significantly excellent fine pattern as a resin
subsérptesean hevebthomedeldosevies ,a tdiercuey édaanenise
of mcro-fabrication is practically reaching its 25

membiem whichnueeder fdesgibleatélmi hadfingi aahighlyaprenides

2 represented by the Iine width and the space between
cmrpun@spattern, a method for forming a circuit board

composed of a flexible film having aKhlghly precise c1rcuit

. pattern, and an apparatus for forming the same.

Background Art
Concomitant.with the reduction in size and weight of

electronic products, higher precision in patterning of

printed circuit boards has been reguired. Since flexible

film substrates can be bent, which enables three-dimensional.

wiring, they are suitable for reduction in size of

electronic products; hence, the demand for flexible film

~substrates is increasing. In TAB (tape automated bonding)

téchniques which are used for connecting ICS to liquid
crystal displayv panels, by procesSing a relatively narrow,
bolyimide fi;m-substrate, a significantly excellent fine
pattern as a resin Substrate'can be obtained.. However, the

develcpment'of micro-fabfication is practicaliy reaching its

limits. In order to evaluate miniaturization, an index
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and an index represented by the position of the
pattern on the substrate are used. Wth respect to
the line width and the space between lines, further
mniaturization may be 5 possible. The latter index,
i.e., the positional accuracy, relates to the
~alignnent. accuracy between a circuit board pattern
and el ectrode pads when the circuit board and

el ectroni c conponents, such2as ICs, are connected to
each other, and as the pitch betmeen'electrode pads
of 1Cs is 10 further narrowed and the nunber of pins

repheski€e8289dcnkt 11 RECHTBENALAE! eHbt shQcOBRELEBEN 1ines,
required accuracy. That is, when an |IC having nore

andtEﬂnlﬁaaxtQeér@genﬁéasbystﬁ@nﬂSQE@ﬁontQfatﬁérﬁétﬁern on
pattern, extrenely high positional accuracy is

ther eqbctedteoaki gBedl | whenpiaspubthtbdi tReel e6érwidéch and
pads of 15'the circuit pattern with a pitch of 40 pm

theospheesbandepnel énabl yr3btheromiheasurizatSonimay be
particular, difficult to inprove the positiona

.. posatbliracyTbé Lhexebl énfékm Substrohespositibmal caccurdcy,

board fabrication, heat treatnent processes, such as

'relagearypnghanalcgnmﬁgt anduvety ppbetessess sikctubs board

etching and devel opnent, are perfornmed, and hence the

- Pat{pER| Bpe eleatreder ppéat whey shej etredit cbeapdnzndn

and shrinkage. The hysteresis during the fabrication
9135F6€@§§e§°ﬁ€ﬂ9?65§d %E%@eascﬁ%%esaﬁﬁn%%%ﬂ%%E?dcﬁ%n@%Ch

of the_circujt pattern on the 25 substrate.
°th38di?P8naSmEEﬁ E bFEr%?FY?e%feb?%EE%@%sP%ds ?%xﬂﬁ?e%s

- i r rin
fur%kggnggggbwe& gﬁganﬁéogumngrsg£lggg elgcfﬁgré%%edg

becomes dlfflcult to meet the required accuracy That is,

when an IC hav1ng more than 400 to 1,000 ping is connected

to a circuit pattern, extremely high positional accuracy is

required to align all the pins with fine electrode pads of

the circuit pattern with a pltch of 40 um or less and

preferably 30 um or less.

It is, in particular, difficult to improve the

‘positional accnfacy of flexible film substrates. In the.

circuit board fabrication, heat treatment processes, such as

drying and curing, and wet processes,'such as étching and

~development, are performed, and hence the flexible film is

repeatedly subjected to expansion and shrinkage. The
hysteresis during the fabrication processes mentioned above
causes dimensionai change of the_circuit pattern on the

substrate. 1In addition, when a plurality of processes
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such processes, msalignnment occurs between patterns
to be formed. The deformation of the flexible film
due to expansion and shrinkage has a nore serious
i nfluence on an 5 FPC (Flexible Printing Grcuit) in
which a substrate having a relatively |arge work-size
is processed. In addition, dinensional change and
m sal i gnment are al so caused by external forces, such
as tension and torsion, and? rn particular, when a
“thin substrate is used to increase 10 flexibility,
adequat e care nust be taken. In addition, a proposa
requlie®’ RatigamahtPubki eabhasida. an¥OR3AARE687-PaAPNEE I ng
for formng a circuit board has been nade which is
sucpepfroceedeby adbBaliggmant! exclks bekWkeAt falterns to be
reinforcing plate with an organic |ayer interposed 15
formedr.ebehecdrrbemaBibhabli the diarnslenakilmcaueacy,
- forming a very fine circuit pattern, and then peeling
expana) ohhendf kbxibkegki hasf aomvrbeseeiater thAguphatéeon an
However, it has not been clearly disclosed that when

.FECt HE1lekdilpl 8rinkimgsCipenlied amayhicbnnthebseratersangng. .

plate, by using a 20 particular structure .and nethod,

‘a refhatavedvadoref vack-slesi bEeprptesansd: t hie ‘afdition,

. circuit _pattern provided thereon are nuintained, and
dimeRgiopRé pbanrgfigand péppdigementhare aledi aguse@ndy ng
and the |ike of the filmis being prevented. 25 In
eXtSHBP#iSHFC?ﬁfpéthn@SatPP§%P6|%ﬂgiFﬁ¥$h°%hea@%st}nin -

4, ner al arigj substrate s forpned into a fina
parﬁ}sgggf, when a ghgn substratem?s used to_increase'.

flexibility, adequate care must be taken.
In addition, a proposal (International Publication No.
WO 03/009657 pamphlet) for forming a circuit board has been

made which is performed by adhering a flexible film onto a

reinforcing plate with an organic layer interposed

ﬁherebetween to maintain‘the-dimensional‘accuraCy, forming a
very fine cilrcuit pattern, and then peeling away the
flexible film from the reinforcing plaﬁe. However, it has‘
noﬁ been clearly disclosed that when the flexible film is

peeled away from the reinforcing plate, by using a

particular structure and method, the accuracy of the

flexible film and that of the circuit pattern provided

thereon are maintained, and that the peeling is performed

while curling, bending and the like of the film is being
prevented}

In addition, in peeling‘a fiexible film in the past, in
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and the flexible filmwas used as a protective film
Accordingly, the quality of the flexible filmafter,
peel ed away has not been particularly considered, and
-hence 5 attention has been primarily paid to reliable
peeling of the flexible film in addition, although
sone flexible products are forned after peel ed away
fromrigid substrates, in this case, efficiency of .
peeling operation is prlnarhly enphasi zed, or a nethod
is used in.which the product is bent 10 in order to
decrease a peeling force. Hence, the concept has not
been consi,dered at all in which peeling is perfornmed
genﬁﬁaﬁe en&ipgids substzadedvasnSremgr &EEGracﬁlﬁﬁlaPIOdUCt
m_ar e bei ng mai nt ai ned éfor exanpl e,

andpggi Eéeﬁégﬁng&FWeUa%m ﬁéugscauBFﬂ eﬁtéYﬁaFﬁlﬁf

noSHFAE o TR M TETLEhe o
whi ¢ch f '

away] B30 PRt PER Beg iR eBapsiy ﬁ'ansﬂ§?£egn Fpde 93{1'829 ]

“att@ﬁ'?gﬁ'ﬂa tggsg gFgﬁggﬁikfﬁggar@éy¥raggﬁfg %CH$t°f the :_,mm

ern O exi m subs

mflekﬁglg|§§gmle &hlghhgtlgﬁerg§£ﬁ$@%?fEﬁﬂbafigkf 9 gdﬁctgmm".mmmmmmm

pae ecangeln I Mensi on e Clrcul

aredeRemaled rsenpbbikd a@syegroawgiaomlw@fagégf 0![19' eﬂls

substrate is preférably reduced t0 several tens

cas®, Ce@FRLEER YT o \Mé%el'.ilﬁﬁcgpeﬁa[??@ﬁ' ng dﬁ?iﬂ&ﬁf—? has

been desired in ich a stress applied to a flexible 5

. emphikAvbar peehi Rgthsadesr aas@diASwhIBh! tRE PPS&LBEis bent

in order to decrease a peeliﬁg force. Hence, the concept
has not been considered at all in which peeling is performed.
while the flatness and dimensional accuracy of a flexible
film are being maintained (for example,'peeling is performed
without causing a strain of approximately several hundred
micrometers) .

On the other hand, in recent years, a proposal has been
made in which a very fine pattern is formed by adhering a

flexible film to a reinforcing plate in order to maintain

"the dimensional accuracy. Since a circuit pattern of a

flexible film substrate is used after the'flexible film is
peeled away from a reinforcing plate, the change in
dimension of the circuit pattern generated when it is peeled
away from the reinforcing substrate is preferably redﬁced to
several tens micrometers or less. Hence, a peéling method

has been desired in which a stress applied to a flexible
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methefpgiarsppapény2e alesiblaciilmxby| biftingiwp an end-

As a nethod for peeling a flexible filmfroma rigid
substrate, nethods have been disclosed in which a
flexible filmis peeled away while a rigid plate is
being held.. As 5 particul ar exanples, for exanple,
there maybe nentioned nethods for peeling a flexible
filmby lifting up an e d portion thereof while the
~end portion of the flexible film i's held (for
exanpl e, see Japanese UnexaPined Patent Application
‘Publication No. 5-319675), while a pressure 10
sensitive adhesive tape is pressed onto the surface of
filhheorf besibhe fikl Aettensedanpl Smageeadapansssie.
Unexam ned Patent Application Publication No.
7-8B4568R3 theddigbhi peeRimpel fragiwld of imdl heiwmeen idie
rigid substrate and the flexible filmis maintained
subebtase, (hethedanhbee beenJapankseedSitnekath ngdf Pakfte
Application Publication No. 2002-104726). In

- filmddet berlefloaweyanblite aheieiduylateoibebabngiloekd. a As

met hod (for exanple, see Japanese Unexam ned Patent

- parppphileat PsANPLBEL cAPFoaxAP1E, 2UB67F ) may I ménaioned

flexible filmis peeled away froma peellng roller

transferred onto the peeling roller. However, in al
porfhan ghapeel qulkiie bE]@Ie aBod eP°¥h-'é°n foExFie ef Fexibla efi1m

g Qrotectlve filmis geeled away from product,
is BRd. Vet heuamBE € petPt g %a‘F?%%W%"?’FJrW?%aWH%“%

Appisc%F%aﬂiFﬁﬁi\igéga%{f;ﬁ%d e 8l sbevble b ReaApre

seng§§fééb§ghgglve taﬁé is pressed onto the surface of_the_

- flexible film (for example, see Japanese Unexamined Patent
Application Publication No. 7-315682), and while a peel

" angle formed between the rigid substrate and the flexible

film is maintained obtuse (for example, see Japanese
Unexamined‘Patent Application Publication No. 2002-104726).

In addition, for eXample, there may also be mentioned a

.method (for example, see Japanese Unexamined Patent

" Application Publication No. 7-215577) in which a flexible

fiim.is peeled away from a peeling roller using a scraper

after the flexible film is transferred onto the peeling

roller. However, in all the methods desc:ibed above, the

fléxible film used as a pfotective film is peeled away from
a product,'and a method for peeling a flexible.film having a'l
very fihe pattern formed thereon-without degrading tﬁe

dimensional accuracy and flatness has not been des¢ribed at
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Di scl osure of Invention In view of the conventi onal
probl ens descri bed above,. 5 thorough intensive
research carried out on a flexible film circuit board
having a highly precise circuit pattern, a nethod for
formng a circuit board conposed of a flexible film
having a highly precise circuit pattern, and an
apparatus for formng the circuit board, it was found
that 10 the probl ens descrbfbed above can be sol ved by
formng a circuit pattern on a flexible filmwhile it
is adhered onto - a reinforcing plate having excell ent
a11di mensional- stability wth a renovabl e organic |ayer
i nterposed t herebetween, followed by peeling of the
flexible filmprovided with the 15 circuit pattern
thereon using a particular structure or a particular
Dismahode a¥d Iheree iburt her research on particular and
preferabl e enbodi ments was conducted. That is, the
. preseniewnventhencortéheboli®l apeobTems ddoaribatbeabove,
nmenber having a reinforcing plate, a renovable 20

. thogoyghi ¢ nitayeivearkkeairbhechirkiehavingoatal askibhe £ilm.

circuit pattern on at |east one of two surfaces, and a

‘cirgudlti hgardsbavtingagehiphibiynpredicr thatubtdeattern, a

~nethod for forming a circuit board, which has the
metypdpfogf LorBingng gicrpébi bopadt epmponed glir&atbewible
the flexible film 25 adhered to a reinforcing plate

Lilgy PRVADPeROPABRAYOPEEALEC7TCiFaYeE PAEERPBseand an

t her ebet ween, the surface being opposite to that

aPPRUREREITPE LREMIBPNEBRCFAECPELL BO2ERd hetiepebPRRg Fhat

the problems described above can be solved by forming a
circuit pattern om a flexible film while it is adhered onto
a reinforcing plate having excellent dimensional stability

with a removable organic layer interposed therebetween,

~ followed by peeling of the flexible film provided with the

circuit pattern thefeon using a particular structure or a
particular method, and hence further research on particular
and preferable embodiments was conducted.

That is, the presenﬁ invention relates to a circuit
board-use member having a reinforcing plate, a removable

organic layer, a flexible film having at‘leaSt one circuit

- pattern on at least one of two surfaces, and a peeling-

assist layer laminated in that order;

a method for forming a circuit board, which has the steps of

forming ‘a circuit pattern on a surface of the flexible f£ilm

adhered to a reinforcing plate with a removable organic
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“flexible film in which the flexible filmis peeled:
away fromthe reinforcing plate while a peel angle is
bei ng 5mai ntained in the range of nore than 00 to 800;
and an apparatus for formng a circuit board in which
the flexible filmis peeled anay froma flexible film
substrate conposed of a flexible filmprovided with a
circuit pattern and adhered to a reinforcing plate,

t he apparatus having one 1070f i) curved separation
means for separating the flexible filmfromthe
reinforcing plate while the flexible filmis being in

laye@ntidtlerMolsad thieh “ed t HURROT tnROEY rrhk ?Hﬂﬁ&dopp051te to
separation means for separating the reinforcing pla

thaft! @@h2redURBOthebodY nSURPRYLL BAatBe £haXtRLA E)lelem.ng the
while the 15 reinforcing plate is belng curved

fleixdibll eN@UILRY ABARSIEAr theelrabikysh ¥ mymngshﬁbawa gﬁags
and peeling nmeans, the holding neans for holding a

fromi thei reladbtciag peaber whand at peepeghyDg MBABSing
havi ng a wedge-shaped peeling part for peeling the

- mainltexnklde ihi thre 28nBei of  Meser thahoncotot Beepramdngs. . .

Fig. 1 is a schematic front view of a peeling

- an apparatus faccfrummgat e checpiESbnaranventhqh Ehgs.

2(a) and 2(b) are schematic front views showing 25

flexabihefidmbédi nenledf anagefrpngaapparablsatibndsngstoate

the 8 present invention. Fig. 3 is a cross-sectiona

.com@p@@dsﬁgmpnélgxgpégvglgﬁaggov1ded with a circuit pattern

and adhered to a reinforcing plate, the apparatus hav1ng one

of i) curved separation means for separating the flexible

film from the reinforcing plate while the flexible film is

being in contact with a curved support bddy, ii) curved
sebaration means for separating the reinforcing plate from a
suppdrt body.suPporting the.flexiﬁle film while the |
reinforcing plate is being curved, and iii) moving means for
rélétively‘moving holding means and peeling means, the
holding means for.holding a circuit board-use member, and
the peeling means having a wedge-shaped peeling part for

peeling the flexible film.

Brief Description of the Drawings

Fig. 1 is a schematic front view of a peeling apparatus
according to the present invention.
Figs. 2(a) and 2(b) are schematic front views showing’

another embodiment of a peeling apparatus according to the



formed in a support body 12. Fig. 4 is a

" cross-sectional view showi ng anot her groove shape
formed in the support body 12. Fig. 5is a front view
~showi ng a groove shape forned in the support body 12.
Fig. 6 i's a front view show ng anot her groove shape
formed in the support body 12. 10 Fig. 7 is a
schematic front vieM/shomAng anot her enbodi nent of
the support body 12. Fig. 8%i3 a schematic front view-
showi ng anot her enbodi nent of a peeling apparatus
according to the present invention. 15 Fig. 9 is a

presehemaniventient vi ew showi ng another enbodi nent of a

peel i ng apparatus according to the present invention.

Fi Big 103 i bs ca schesmt sectiamil Wibsw sdioov ity anaResve shape

enbodi ment of a peeling apparatus according to the
forpedsént a 20pbnvenbbdm. 1Bi.g. .11 is a schematic front

vi ew show ng anot her enbodi ment of a peel i ng

appiy at 4isi aict or xib sy~ s@c t hengl esiean  showierd |aamth~‘a:gsroove

gl
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12(a) and 12(b? are schematic front views. ShOMAng 25
—shagpofperednbodt oxtpeetiyng2apparatus according to -

the 9 resent |nvent|on Fig. 13 is a cross-sectiona
V|%1795h£\,\;}§196 e ‘g:}—@:be‘guow:_ng a groove shape formed in

- the support body 12.

Fig. 6 is a front view showing another groove Shape
formed in the support body 12.

Fig. 7 is a schematic front view showing another
embodiment of the support body 12.

Fig. 8 is a schematic front view showing another
embodiment of a peeling apparatuS'according.to the present
invention.‘

Fig. 9 is a schematic front view showing another
embodiment of a peeling apparatué according to the present
invention.

Fig. 10 is a schematic front view showing another

embodiment of a peeling apparatus according to the preseht

invention.
Fig. 11 is a schematic front view showing another

embodiment of a peeling apparatus according to the present

invention.

Figs. 12{(a) and 12(b) are schematic front views showing

another embodiment of a peeling apparatus acdording to the
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formed in loading tables 61, 63, and 81. Figs. 14(a)
and 14(b) are schematic front views show ng 5 another
enbodi ment of a peeling apparatus according to the
present invention. Fig. 15 i's a schematic perspective
view showi ng a major portion of peeling nmeans in Fig.
14.. Figs. 16(a) and 16(b) are a schematic front view
and a 10 cross-sectional view, respectively, show ng
anot her enbodi nent of a pel ing apparatus according
to the present invention. Fig. 17 is a schemtic
front view of a lamnator' preferably used in the

preie@senhvieAveshion. 15 Fig. 18 includes views for

illustrating an enbodi nent of a |am nator preferably
Usedlgi N18 hes psesepbst syepi b v HRel st P WBSAN S dhapes
60, 80, 100, and 150 each indicate a peeling

forapdaiat UsadRaketapcesngner ais 2na3giand 4 indicate a
reinforcing plate, a.renovable organic |ayer, 20 and
a Fiexi ble(4) | andrespectavel ychamat ¥ ef Br@ne ev Newerdtowing
61 indicates a flexible filmsubstrate conposed of

:_anotherremhhdimbng.pEaaepeehéngeapyabhEuerganbrdiageto.then_

and the flexible film Reference nunerals 30, 61, 81

‘presgBt apwemrOioneach indicate a | oading tabl'e, and

" reference nunerals 12 and 25 14 indicate a support

boBi¥d antP al ot df PREPOE LT ReTRIEl Higre Helep) stgwitic e major

fi.lm respectively. Reference nuneral 22 indicates a
POThéPgi R REGHINReMBRBACENNEASr al45 indicates an
el ectronjc : . : )
Figs. 1l6(a) and 16 (b) are a schematic front view and a

cross-sectional view, respectively, showing another

- embodiment of a peeling apparatus according to the present

" invention.

Fig. 17 is a schematic front view of a laminator
preferably used in the present invention.

Fig. 18 includes views for illustrating an embodiment

‘of a laminator preferably used in the present invention.

Reference numerals 1, 60, 80, 100, and'150-each

: indicate_a peeling apparatus. Reference numerals 2, 3, and

4 indicate a reinforcing plate, a removable organic layer,

. and a flexible film,_respectively; and reference numeral 63

indicates a flexible film substrate composed of the
reinforcing plate, the removable organic layer,,and-the'
flexible film. Reference numerals 30, 61, 81, 103, and 201
each indicate a loading table, and reference numerals 12 and

14 indicate a_support body and a hoiding portion holding the
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conmponent, and reference nunerals 36 and 91 each
‘indicate a recess portion in which the electronic
conmponent is received. 5 Reference nuneral 38
i ndicates a peel angle of the flexible film
Ref erence nuneral 66 indicates a support body, and
reference nuneral 65 indicates a hol ding portion
hol ding the reinforcing plate. Reference nuneral 70
i ndi cates a hol ding 10 ngar® Reference nunerals 85 and
86 indicate a press roller and a lift roller,
respectively. Reference nunerals 106b and 106c
flekiBleatesmd Bekgettandlya Wed@ereh€&PRELE¥ELY22 indicates
Ref erence nuneral s 152, 156, 160, and 162 indicate a
a hdldlingemeancal Refanesnbtechumengbeti tndlithebs anneléEtronic
.and a controller, respectively. Reference nuneral 200
comppdienat esnd keffenahor. nReéeatnces andepal sagdh2in@ddate a
203, 204, and 215 indicate a filmholding sheet, a

recpgadipygtiabl én ahdghedadee elame teloadior esimploner20 is received.

chargi hg device, and a support pillar, respectively.

‘RefBESPCROHBMEBRLICARr yhdgcabest Acpealcangbe otnthaspbexible

of the present invention is-a circuit board- use

fil@enber forned of a reinforcing plate, a renovable 25

organic layer, a flexible filmhaving at | east one
ciFehfrency mupegaleref ordicatastd GFHPRAT R ROSUr fatcks,

inated in that or

and i ng: ' N I der.
recdSn 8o SRk BESLa YL angled L hal Erfl s

rei8%8§c£ﬁg plate. Reference numeral 70 indicates a holding
mean. Reference nuﬁerals 85 and 86 indicate e press roller
and a.lift roller, respectively.

Reference numerals 106b and 106c indicates'a holder and
a wedge, respectively.

Reference numerals 152, 156, 160, and 162 indicate. a
linear scale, an electromagnetic ¢lutch, a motor, and a
contreoller, respectively.

Reference numeral 200 indicates a laminetor. Reference
numerals 202, 201, 203, 204, and 215 indicete a film holding
sheet, a loading table, a squeegee, an electrostatic |

charging device, and a suppcrt pillar, respectively.

Best Mode for Carrying Out the Invention

.One aspect of the present invention is a circuit board-

use member formed of a reinforcing plate, a removable

organic layer, a flexible film having at least one circuit
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film and it is inportant that the film has .heat
resistance 5. withstanding thermal processes
performed in a step of forming circuit patterns and in
‘a step of nounting electronic conponents. As the
films, for exanple, there may be used pol ycarbonate,
poly(ether sulfide), poly(ethylene terephthalate),
“pol y(et hyl ene napht hal ate), pol y(phenyl ene 10

sul fide), polyimde, polyadilde, and |iquid crystal

pol yner filnms. Anmong those nentioned above, polyimde
films are preferably used due to its superior

pathb@%hSbanae teaschepheabs theshiesagxee! heata h?@éllng-
resistance. In addition, since having excellent

assekectbiyeal 1amORRELRCSnSURATasraekow 15 diel ectric
| oss, liquid crystal polyners are preferably used.
Fl exé bt eegl 8B - £1iberof ef wd qpeesed €Si Mv&ERds MR d1sxtic
be used. As resins for the glass-fiber reinforced
filmeshndsheeﬁs inpsecahedthbovehef 0L 1rXAAP| ReatpPyistance
resins, poly(phenylene 20 sulfide), poly(phenylene

.w1thshenﬁ;ngatbenmdé prorpstgsepertsrmsd pol yastepseof and.

‘be Eﬁ@GrE°ﬁ¥€ﬁ§HPE%FestP%%§(ﬁ fE fad

erggREBA1RHE) | MophE arkkl

pol yi m des may be nentioned. The thickness of the
forpiagi bnécmtnpastpreseaaﬁl ynsapstepnofimounbing
reduction in size and wei ght of electronics

- elegppapafusesroRAAtEn vhaulbe Fblmati bAropxampke, there may

via-holes and is preferabl 25 Iargeglﬂ ordfr‘tg
t@eh, 1polY (@fmekene

BHE) 1 nPOKE (BEEXLRbe] PRERERERACSL: el LrrehElene

Sulgsgg)?SpOTYlmlde polyamide, and liquid crystal polymer

films. Among those mentioned above, polyimide fllms are

‘preferably used due to its superior resistance to chemicals

. besides excellent heat resistance. In addition, since

having excellent electrical properties such as a low

dielectric loss, liguid crystal polymers are preferably used.

‘Flexible glass-fiber reinforced resin sheets may also be

used.
As resins for the glass-fiber reinforced resin sheets

described above, for example, epoxy resihs, poly (phenylene

sulfide), poly(phenylene ether)prmaleimide {co)polymer

resins, polyamides, and polyimides may be mentioned. The

thickness of the flexible film is pfeferably small in view
of reduction in size and'Weight of electronics apparatuses

and in'view of formation of fine via-holes and is preferably

large in order to ensure mechanical strength and maintain
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reinforcing plate, for exanple there may be used
inorganic 5 glasses such as soda-line gl ass,
borosilicate glass, and quartz glass; ceram cs, such
as alumna, silicon nitride, and zirconia; netals
'such as stainless steel, invar alloys, "and titanium.
~and glass-fiber reinforced resin sheets. Al though all-
of these materials are preferably used because 10 of
their small coefficient of 1% near expansi on and smal
coefficient of hydroscopic expansion, inorganic
gl asses are nore preferably used. The reasons for

flathessar aehbal the theaknegsi shapeerapfoiesist @REerifge of
chemcals in a circuit pattern-formng step are

4 texaebl amt, a | arge-area substrate 15 having a
satisfactory surface snoothness is easily obtained at
a ITeasivaghtesert ciyvel taistn ¢ akeforamtidtomties uddd kad yeHe
occur, and particles are unlikely to be generated by

‘reipfnraihy mhath, ofcursxamplag thanspoay abe omsednbmgrddmeic

i norganic glasses, a borosilicate glass represented

~glapgegosurhntaobodas] ineaygbags ashores hbbtape ef basdl yand

used since it has a high elastic nodulus and a snal

”'quaéééfgieséntce¥am%ﬁérn%mc@x@anel@m1nWWeﬁah;%@mamltmlép

ass-fiber reinforced resin is used as the :
andr%FﬁFBP&?ngmBF%}% S%?%h%%gﬂt$b@ha¥$oﬁt%%§ bergar alloys,
nuous _sheet; however, since the '

, ti
ande%,F??bwaf and glags ALPRRNT BER EQETFY ERRIR ethet iR
d of th t f bl
aLchghehdn) S oritre SaeBtERE et ST Sty Pied Heeduse

~of 9939£ anfiegsrgplgl onpeflnéar expansion and small

coefficient of hydroscopic expansion, inorganic glasses are

more preferably used. The reasons for this are that the

.heat resistance and resistance to chemicals in a circuit

pattern—forming step are excellent, a large-area substrate
having a satisfactory surface smoothness is easily obtained
at a reasonable price, ﬁlastic deformation is unlikély-to
occur, and-partigles are unlikely to be generated by contact
which occurs during transportation. Among the inorganic
glasses, a borosilicate glass represented by
aluminoborosilicate glass is most prefefably used since it
has a high elastic modulus and a small coefficient of |
thermal expansion.

When a metal or a Qléss—fiber reinforced resin is used
as the reinforcing plaﬁe, although formation may be

performed, continuous sheet; however, since the positiocnal



the single sheet process is also preferably perforned
since 5 alignment is easily performed with high
accuracy by using optical position detection, a
novabl e stage, and the like. 1In this enbodi nent, the
singl e sheet process indicates a process in which,
instead of a long, continuous sheet, a plurality of
sheets is handl ed sheet by sheet. 10 Wwen a gl ass
substrate is used as the Téidnforcing plate, if the
. glass substrate has a small Young's nodul us or the

gl ass substrate is thin, since warpage and torsion are

accuBaieased By bheieyPansheesandnshelpkage Bbatheor the
flexible film the glass substrate nay be cracked in

pre3efit GaventwbaniiSpbeiragapeif ebrRdavBGUHNM:$HEL EOBHEREO
a flat stage. Additionally, since the flexible film
proicesdef orneddhy tyaauuin muahit@AgaBletek8A$6, cbihpbRBHSs,
" to be difficult to ensure the positional accuracy. On
thet sdnglleeshbkandprbtetbeigl atsospbefeatpliSpebfekmetihgince
flatness may be degraded due to non- 20 uniform

alighimekteds eassdyepeasosmedewikhi hyghnadegradat bpnuiing

exposure accuracy. In addition, since handling |oad by

‘"optacaﬂoB@ﬁléponhéetekélpnereasegabie beggeesaddf fheulike.

10

15

20

25

to transfer substrates quickly, and hence, besides

In &@éﬁeﬁ@éoﬂhmeBFodGbﬁl$Fﬂgletﬁbﬁ§boprgﬁﬁéﬁ todicates a

i ncreased, .In 25 consideration of the points described

PTogR§Fe L0t NBLEhi ckRBE8§ad40fopr AOBPasSORLEREPUE esheRH: a8

e-sheet reinforcin plate (which is to be

pluFPiéngOBysﬁegFﬁgFﬁ §ﬁ8@§g8r63%§§)bYsSh%?Eferably in

the range,of 0.3, to 1,1 nm
ﬁh gglass substrate 1Is used as the reinforcing plate,

if the glass substrate has a small Young's modulus or the
glass substrate is thin, since warpage and torsion are
increaSed by the expansion and shrinkage of the flexible

film, the glass substrate may be cracked'in some caseg when

" being performed vacuum-suction onto a flat'étage,

- Additionally, since the flexible film is deformed by vacuum-

suction and release, it tends to be difficult to ensure the
positional accuracy. On the.other hand, if the glass
substrate is thick, the:flatnéss may be degradéd due to non-
uniform thickness in some cases, resulting in degradation in
exposure accuracy. In addition, since héndling_load by-a
robot ér_the like inéreases, lt becomes difficult to

transfer substrates quickly, and hence, besides decrease in

productivity, transportation cost is increased. In

consideration of the points described above, the thickness
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Wien a netal substrate is used as the reinforcing
plate, 5 if the netal substrate has a small Young's
modul us or the netal substrate is thin, since warpage
~and torsion are increased by the expansion and
shrinkage of the flexible film it beconmes inpossible
to perform vacuum suction of the substrate onto a
flat stage, or since the flexible filmis 10 deforned
in accordance with the war pege and torsion of the
metal substrate, it becones difficult to ensure the
posi tional accuracy. In addition, if bending occurs,

of Ehelalsesublst fidemised E@Egl%E%bier%h%ékegeéﬁf@rc1ng
defect. On the other hand, if the nmetal substrate is

platthi qwhikhatiress E&yt&%al@ddbgrad@ﬁngﬂesgﬂﬁeﬁa§§§c@§§) is
to non-uniformthickness, resulting in degradation in

| pre@epabﬂwe1aC¢MEa®¢ngbn0&ddLBlQb 1.3l @€ handling | oad

by a robot or the |like increases, it becones
divhéncal metelt sabsten teulist natedls aguittd yreantbiheiee, plate,
besi des decrease in the praductivity, transportation

if dbst mesa20substrager based. smetdr ¥bnghys mbéulhsckneshbe.

of a netal substrate used as the single-sheet

- metpdi gpBpErAagephat &his. piererwbkpabe ehé rangéonfabel

to 0.7 nm The renovabl e organic |ayer used in the
incgpaseft by fhenerBANEIOBoABEs Bl bRkaAcatReshoefbpxable

ssu e-sensitive 25 adhesive and is not
fll@arﬁuc PSPW?SIFWPPéalﬁéelEﬁgpﬁ§fPlegaCHHHeFé§t%ﬁE of the

ible fi th f | at d
SubBFoRESsPREOI § BAPFOFRRRS- (G FRESPOFEC] FRRFLBREbELIN Lo

defggﬁggd%gmg¥c SQhEQewigh”EREC%QQPQSStSnd to%gfon of the
metal substrate, it becomes difficult to ensure the

positional accuracy. .In addition, if bending occurs, the

flexible film is immediately rejected as a defectl Oon the

other hand, if the metal substrate is thick, flatness may be

degraded in some cases due_to non-uniform thickness,
resulting in degradation in exposure éccuracy. In addition,
since handling load by a robot or the like increases, it
bécomeé difficult to transfer substrates quickly, and hence;'
besides decrease in the productivity, transportation cost is
also increased, Accordinély, tﬁe thickness of a metal
gubstrate used as the sing1e¥sheét réiﬁforcing plate is
ﬁreferably in the rangerof 0.1 to 0.7 mm. |

The removable organié layer used in the present
invention is composed of an adhesive or a pressure-sensitive

adhesive and is not particularly limited as long as it
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pressure-sensitive adhesive, for exanple, an acryl or
a 5 urethane-based pressure-sénsitive adhesive, which
is a so- called renovabl e adhesi ve, may be nenti oned.
The adhesive preferably has an adhesion in a
so-cal | ed weak. adhesion range in order to obtain a
~sufficient adhesion when the flexible filmis
processed, and to easily peel away the 10 flexible
film to prevent strain frorm being generated in the
flexible filmsubstrate. A silicone resin or an epoxy
resin filmhaving tackiness may al so be used as the
adhleaay altlee £1Q5GMIeC fliayeho khe addhirb@lingnNpadlesi ¥8d
havi ng adhesion to be 15 decreased in a | ow
af tieanpeaioatesisd nge disoperdo raddesicne Havikihleadhes eant Bebe
decreased by ultraviolet irradiation, or an adhesive
reeiav mgaydHeomonhieo redndeceeageglhyeheahst that gaAksitrayor
al so be preferably used. Anong those  nmentioned above,
pregsisyradisesisid iveyiadpeadivesi 6ort exbepdecr easedrpy or a
ultraviolet 20 irradiation is nore preferably used

- ureghgse -bhe edhprgesume - s¢heditomei sdbiegaivei cahtichefiora so-

and after the ultraviolet irradiation, and due to

caldedsTeprrrRd cordhre 1igheBRVebeaisad ioppdul t Thei afibesive

i_rradi ation before bonding of electronic conmponents
preferpblyefiagndsr 20BRFePRt dRedafB-pRrédsdr vezk adhesion

conditioE§, softgning due to . the tenperature and

ranggr SPnRECEH 18 cghaifodt RBLhiedenFeatRRShERpVRERS BBy
suppressed. .In__additiqgn, in order to ensure

£1ekiBile; 20al 0§ BRERTEArS: afdd hBat PilYsPaRtearAYathe

fle&EBSSS§iﬁ$K‘ESerggeﬁth gg&ﬂ Q%gﬁe Qing generated in the

flexible film substrate. A silicqne resin or an epoxy resin

film having tackiness may alsoc be used as the removable

organic layer.

In addition, an adhesive having adhesion to be

decreased in a low temperature region, an adhesive having

adhesion to be decreased by ultraviolet irradiation, or an
adhesive having adhesion to be decreased by heat treatment-
may also be preferably used. Among,those mentioned above,

the adhesive having adhesion to be decreased by ultraviolet

irradiation is more preferably used since the change in

adhesion is significant before and after the ultraviolet

irradiation, and due to crosslinking of the adhesive caused
by ultraviolet irradiation before bonding of electronic

components performed under temperature and pressure

- conditions, softening due to the temperature and deformation
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crosslinking of the adhe3|ve by ultraviolet .
irradiation is 5 preferably perfornmed prior to
thestartof a wet processand a heating process in the
process for formng a circuit. pattern. As the

-adhesi ve having adhesion or tackiness to be decreased
by ultraviolet irradiation, a two-conponent cross-

. linkabl e acrylic-based pressure-sensitive adhesive may
~be 10 nentioned by way of- é&6anple. In addition, as the
adhesi ve havi ng adhesion or tackiness to be decreased
inalow tenperature region, for exanple, there nmay

.dueb‘éonﬁﬁé' Wﬁ ﬁPe é&ﬁ%é%?@f@ﬁaﬂi;‘??ﬁ’ﬁﬁr%&%@&t'V‘Pn

adhesi ve reversi bly trans et ween t he

'addEEY§£a|hhn8r§&§t€038§sﬁP§ ré§199£n8éy§$a&ﬁéﬁ@béi@‘éhd

. In the present i nvention, the adhesion is neasured as
head rég@sdaﬁ%t iQNa pﬁﬁdacéég epgthevbhehg i1 8 OPtALNE e N,
a flexible filmhaving a wdth of 1 cm adhered to the

croBelDhRE 8 NGE PLRE CadhéditEepPr gattEviaVet 1iFtLd Posesh 20s
t herebetween i s peeled away. The peel rate for

-prefieashlyngethermadfest bori Sosehet ot 300 ol ariwet |frddess and - .

present invention, the adhesion is preferably-in the

'a heab@egoproce88 in €ide Nbrocedefiot hBormimy abl i vegiani c

| ayer or a photoresist is applied onto the substrate,
pathewet cdatfhg adihéedveshavengsedhes o Asr ickibmssgro be
devi.ce, for exanple, various devices may be 17 _ used,
decsgadedsb¥pihtranielet ievadiattomt 63 stvdgomRRiel s, cross-
- bl ade coaters, roll coaters, die coaters, screen
linkabhe| AgryliF poavad <P s Bnee sprRgl e é%he%%my be

when the renovabl e
mentioned by way of example. 1In addition, as the adhe51ve

having adhesion or tackiness to be decreased in a low

‘temperature region, for example, there may be mentioned an
‘acrylic-based pressure-sensitive adhesive which is
-reversibly transformed between the crystalline state and the

non-crystalline state.

In thé present invention, the adhesion is measured as a
180°-direction peel strength which is obtained when a
flexible film having a width 6f 1 cm adhered to the
reinforcing plate with the organic laver interposed

therebetween is peeled away. The peel rate for measuring

~ the adhesion is set to 300 mm/min. TIn the present invention,

the adhesion is preferably in the range of 0.098 to 98 N/m.
When the removable organic layer or a photoresist is
applied onto the substrate, a wet coating method may be used.

As wet coating device, for examplé,-various devices may be
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coapsri he BEE

organic layer is directly applied to reinforcing _

plates to 5 be processed by a single sheet processor a

photoresistfor formng a circuit board is directly

applied to flexible film substrates to be processed

by a single sheet process, a die coater is preferably
. used. That is, although a spin coater is generally
-used in the wet coating nmethod for coating 10

si ngl e-sheet substrates, -t 3§ t-hi ckness of each

substrate is controlled by the bal ance between a

centrifugal force caused by high-velocity revol ution

useff gn@hsagsgbahecea@ekee rédégggabggFg¥stobLPecoater

substrate and as a resul utifrzation ratio o

blaHBeCQQQEkQQ g6l wt k8Rtkssi ngikeebhvely, 1ockouh SHER: Agg,
10% or less. In addition, since the centrifugal force

dipl aoaaterapplahadsbeayheoseeksr RbwEGtA! | GRen 8hEhPEASvable
dependi ng on types of -coating solutions, it may be.

orgdnfiti taybrt osudifecnly applyea tblf@iﬂ@@r@iﬁ@api@ges to
solution or a coating solution having a high

_.be pirscesktsl bpta thag28 shbstratrecess addatphotonssisr for

-reverse coater, bar coater, or blade coater, in order

~forméngbtarnreuitabberdoasi djrethiykapstied toaflaegible film =~

| ength of several tens of centineters to severa
SubﬁﬁrétssotOnbﬂeprgcgeﬁedabearequgled5h¢¢9rprheesstamtdle
of dlscharglng the coating solution, and therefore,
erabhe vsafer sTHeSci§ bedl Bhewehfarspin coater
singl e-sheet - 18 substrates nust be carefully
is €6H§Fﬂé}§dusﬁg a1 bhe H%Et%@atl%%r%%ﬁh%¢lﬁ@¥n@°aEH$9
coater, high accuracy in coatin

ater, and spra g
‘singfPciheel PUDRFFRFERl 1 Che DBYGFRSSAmMELfRch substrate is

~ controlled by the balance between a centrifugal force caused

by high-velocity revolution of the substrate and the
adsorbebility to the substrate, and as a result, the
utilization ratio of the coatihg solution is ineffectively
low, such as 10% or less. 1In addition, since the |
centrifugal force is not applied to the center of rotation,
although depending on types of coating solutiohs, it may be
difficult.to uniformly apply a‘thixotropic coating solution
or a coating solutien having a high viecosity onto the

substrate. In addition, as for a reverse coater, bar coater,

- or blade coater, in order to obtain a stable coating

thickness, a coating length of several temns of centimeters
to several meters or more is generally required after the
start of discharging the coatlng solution, and therefore,

the use of the coaters descrlbed above for single-sheet
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tol erance for the flow characteristic of the coating 5
solution is limted In addition, by a rollcoater, dip
coater, and spray coater, a thick coating filmis
difficult to obtain. Hence, the devices nentioned
above are not easily enployed. As for a die coater,
by conbining an periodicaliy driven netering punp, a
mechani sm for 10 relatively noving a substrate and a
coating head, and a . systerh®& or conprehensively
controlling the netering punp, the substrate, and the
coating head, it is possible to suppress the

sub@Q&H&b@ohﬁbEyb%fcEQb@Eﬂ@?chﬁsﬁagrghl”‘§§ Ehﬁo%fogéeggrp

start section and the coating end section Int

scr%%ﬁgﬁrghtiﬁﬁer@Hp”bbhtgﬁte&ﬁdt9p§8¥eE@BtE§nsh9§h accuracy
mllimeters when single-sheet subStrates are coat ed.

in A&am&hbodhﬁakhﬁssdﬁbVaﬂfﬂﬁbﬁltnﬁopéﬁﬁénnfOénSX@H9|e
gear punps and piston punps nmay be nentioned. Since

tolefantengvablheOEgani ehhayetergenerabkythascaabigger
viscosity than that of a photoresist, 20 the use of a

- solditéonoasel iimd tpdrt i cnl adllytponf ebabheroThecosterablitp .

organic layer nmay be directly applied to the

" coaterrnf endi sgrpvateater,t hethénbvabheinggainle. iayétfﬂhgult

be applied to another base body, such as a |ong web,
to phERdmed Hbycer ahbkefewicehembnyboned @heveeanéometng
plate. Wien a 25 transfer nethod is enployed, although
easéhAyyempPheyefon AavERy aodig oARESr m bYi eRiNeBiRGNADe
advant ageously used, it is disadvantageous since the
perjgppherl oy §Fé§§nl BefAELBISBUID an@ MaRBEREFMHERE body
ed in the transfer step i s required,

‘relaglvely moving a substra e and a coating head, and a

system for comprehensively controlling the metering pump,
the substrate, and the coating head, it is possible to
suppress the nonuniformity of thickness of the film of the

coating start section and the coating end section in the

range of several millimeters to several tens of millimeters

when single-sheet substrates are coated. As periodically

driven metering pumps, for example, gear pumps and piston

‘pumps may be mentioned. Since the removable organic layer

generally has a hlgher viscosity than that of a photore51st

the use of a die coater is partlcularly preferable

The removable organic layer may be directly applied to
the reinforcing plate, or the removable organic layer may be

applied to another base body, such as a long web, followed

by transfer of the layer to the reinforcing plate. When‘a

transfer method is employed, although only a portion having
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Alternatively, the renovable organlc Iayer may be 5
applied to the flexible filmused as the circuit

board, followed by adhesion to the reinforcing plate.
After a circuit pattern is fornmed on the flexible
film peeling my be perfornmed at the interface of
the renovable organic layer with the reinforcing
plate or the flexible 10 film However, peeling is
preferably perforned at thel9interface between the
renovabl e organic |layer and the flexible filmsince a
step of renoving the renovabl e organic |ayer adhered

a dﬂlﬂ&?ﬁ‘&h@@kgb%sfbhﬁl% naﬁ%aﬂ%%%%%ﬁsﬁptﬁgehh t is

flexible filmis peele VWhen an auxifiary ad fési on

dlsla@o%tla%éoisprsqwc@e@heeh\aﬁ%@rt be %%BEOELQI Elacpleafs@dangnd
the renovable. organic |layer, nore reliable peeling

anctdR 0@ apetRigb ik edPen§ eherd rahskhe ERES &@C%egﬁw@sn
- the renovabl e organic |ayer and the flexible

Theieexhhtatvg1adhent oncngeabl @1 6F§aabt V1 4per shdpnge 20
adhesion to the reinforcing plate and the renovabl e

.. appdigdnite. thay €l exabdef @i 1exaspleassihaneircuit board,

organotitanium and organophosphorus auxiliary

- foladwedi by agbessomayobeheentiofiedciag plpteferabl e

agent. Exanples of silane auxiliary adhesion agents
i n8fbde aafbyewitipanesyn al kokgrsed apesthantlebible film,
acet oxy sil anes, and exanpl es of -organotitani um
peeddrEl mayy be perfaunedi ak ahenistenépadecti thai uemovable
esters, titaniumacilates, and titaniumchelates. In
orgzadict LeWereXaiBl s8eoFeiBfgaAbPEOBPABEUST atiRe| EApyible

adheS|on a%ents i ncl ude nono-
£fil Howeve peeling is preferably performed at the

interface between the removable organic layer and the
flexible film_éiﬁce a‘step of removing the removable organic
layer adhered to the flexible film can be omitted after the
flexiblé film is peeled. When an auxiliary adhesion layer -
is prévided between the reinforcing plate and the remoﬁable
crganic 1ayer; more reliable pee;ing‘can be preferably
performed at the interface between the removable organic
layer and the flexible film.

The auxiliarf adhesion agent preferably has strong
adhesion to the reinforcing plate and the removable organic
layer, and for example, silane, organotitanium, and

brganophosphorus auxiliary adhesion agents may be mentioned

'as a preferable agent. Examples of silane auxiliary

adhesion agents include halogen silanes, alkoxy silanes, and

‘acetoxy silanes, and examples of organotitanium auxiliary
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thickness is exce

al kyl phosphate, al kyl phosphonates, and di al kyl
phosphites. 5 A silane auxiliary adhesion
agenti spreferably enployed since it can be easily and
flatly applied to the reinforcing plate and it is
i nexpensi ve. Wen the thickness of the auxiliary
~adhesi on agent is excessively small, it is difficult
to obtain sufficient adhesi on, and when the 10
“thickness is exceSS|ver~I@mge cracking or peeling is
liable to occur; :hence, the thickness is preferably in
the range of 2 nmto 5 pmand nore preferably in the

adhﬁgggﬁ ggeﬁtsnghEQuéenklkgn Eﬁ Qégé Qt £D¥§H uﬁnacifates,

er to Inprove the 15 adhesion efmeen e

-andr%h@Eﬁ&Ehngthﬁkésandlhh8d5§898éb|Sxaﬁﬁﬂé@'&f'ayer

roughness may be forned on the reinforcing plate. If

org&ﬁ@ﬁhﬁ@ﬁﬁokﬁsfQﬁﬁfﬂlaﬁytQShéHEBﬁcﬁgQﬁtéhfnciﬁa@fﬁéﬁbng
plate to which the flexible filmis adhered, the

alkyenprabblaeegasi kylepR6Ephosatess she ap&gm923§ho§@ﬂltes
20 adhesion to the reinforcing plate can be increased

.A shyaap aarthosrpgaghéetodn Ageatneshpdeferabpynemgloyed. ..

roughness, for exanple, there may be nentioned sand

‘sinbkasti ngn bhesasaly ahdhfhgtlprapphbédotof dhei ngimforcing

fil'mhaving roughness on the surface of the
platei phdr tEngspinewpehsieeer  Whee beeholickness @6 the
limted thereto. In chenical etching, the reinforcing
auxpljpsy2adhegippmegsed ia ancassively asmal kal1hels
aqueous solution so_ that the surface of the plate is
dle%EHéH tPheRtrbRnPRETiFbBRRNRIBES PN patRd celr e , t%men

t he relnforC|ng Elate is a
sively large, cracking or peeling is

iiable to occur; hence, the thickness is preferably in the
range of 2 nm to 5 um and more preferably in the range of 5
nm to 1 uym.

In the present invention, in'order to improve_the
adhesion between the reinforcing plate and the removable

organic layer, roughness may be formed on the reinforcing

- plate. If roughness is formed on the surface of the

reinforéing plate to which the flexible film is adhered, the
removable organic material enters the roughness, and -
adhesion to the reinforcing plate can be increased by an

anchoring effect. As a method for forming roughness, for

" example, there may be mentioned sand blasting, chemical

etching, or a method forming a film having roughness on the

surface of the reinforcing plate; however, the method is not

- limited thereto. In chemical etching, the reinforcing piate



10

15

20

25

gl ass substrate, since the reinforcing plate has high
5-chem cal resistance, high-concentration hydrogen
‘fluoride or sodiumhydroxide is preferably used. In
addition, although a material for beads used in sand
blasting is not particularly limted, since the '
reinforcing plate is generally conposed of a hard
material, a glass, a ceramc, a 10 netal, or the |ike
is preferably used. Additicdtaldy; if the particle
size of the beads used . in sand blasting is too snall
ki netic energy sufficient for form ng roughness

is GRS 19Pkal Beda 32dahf aiRE1PAL! LGhBoBEZEo1ELIBR so
| arge, dense roughness cannot be obtai ned; hence, the

tha@fheCls@r¥aze by ihePpabeeabky ckBnbhe taQger8EmiAgPm

to 1l mm In addition; as the nethod for formng a
rouohin®sRavi ne pasghresaronwhlea thertagarekciig plate is a
reinforcing plate, a nmethod may be nentioned by way
glagfs examghatien whnek ahbi kFeinsokeriAagdpbyte XaBghagh

foam ng agent into a primary ingredient of the film

.chearig¢tallhee?0 steanieng hdghrtonsehheatioanbhgdraddnt Ebnatifle or . ..

the following nethod may al so be used in which.a film

" sodiiginf dydeexbdenisi pgefamabdsi ubed, wWAnchdidstdevonpbdskdugh

by heat, ultraviolet rays, or the like, into a

a maitierdny Cagr bepdst uskdt he Bahd) baadtinhe iaddptive is

then renoved by deconposition to formroughness. 25 If

- partfeudaglEe laPitRé  r hgRResBef BRABECBYinHePABEROES 22

. described above is too small, sufficient adhesion )
genezaddy FEMPEEEdi Réda HAddi PatREiabovd HagFEe RscebRmic. a
met%@;?;EeEggrag %n&%3Eﬁ%éggggigdsgedTheggggLEongQ%y, if the
particle size of the beads used in sand blasting is too
small,'kinetic energy sufficient for forming roughness

cannct be obtained, and if the particle size is too large,

“dense roughness cannot be obtained; hence, the particle size

is preferably:in the range of 10 um to 1 mm., In addition,
as the method for forming a fiim having roughness on the
surfece of the reinforcing plate, a method may be mentioned
by way_of-example in which a film is formed by mixiog a

foaming‘agent intco a primary ingredient of the film, and the

foaming agent is then foamed. Additionally, the following

method'may also be used in which a film is formed by mixing
an additi#e, which is decomposed by heat, ultraviolet rays,
or the like, into a primary ingredient of the film, and the
additive is then removed by decomoosition to form roughness.

If the'degree of the roughness_formed by the method
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N
; rein%or01ng P ate may

preferably in the range of 100 nmto 5 pm and nore 5
preferably in the range of 1 pmto 3 pm As the nethod
for improving the adhesi on between the reinforcing

pl ate and the renovabl e organic |layer, the nethod for
provi ding an auxiliary adhesive |ayer and the nethod
for form ng roughness on the surface of the 10
reinforcing plate may be used al one or in conbination.
Bef ore being adhered to thé&4einforcing plate, the
-flexible filmmy be provided with at |east one netal

| ayer on at |east one of two surfaces thereof. Wen

desReiiB@a BERVIad @¥er shhe1eNtike 13YEhaCEaREsEBR cannot be
flexible filmto 15 which the reinforcing plate is

obtadheaed anldhe fMehal abayer gegtech@sused 28rgedr HRAf1atness
| ayer for electromagnetic shielding when the circuit
s ldeafrdded .comblegt®dreAl tReNAlcYehy, swh€Aca rpatheesgdis
nmetal layer is provided on the surface of the
preffleeibllye ifi Itiet eankiecb £t heor amnter 6i pg, phatiembse
adhered, 20 al though the patterned netal | ayer cannot
prefferbblyednt ahieavenga pdr ti pol apl §. hinghly precise
pattern, in conbination with a highly precise citcuit
'pabserthef vehhddofor henpue¥iee olictddhedexilptovdén nthe
opposite to that to which the reinforcing plate is
reizdpecéag Rlasebpedsithedremprablepoaganianlagepp the
realized. As nerits of the double-sided circuit board,

: mEtPQ@ s9r @%Qﬂﬁpéngtﬁ@réuﬁﬁ§18§ynéﬁPP§ﬁ¥E baygfgepd the
‘ %mfe Of option in Mﬁrlng desi agn since intersection
mecp p

LP&Es £eF 15@ FeuPPrZEds atbﬁrﬁﬂﬁﬁaﬁﬁlgg theduction
noi,se Q i gh spged LSIs

e used alone or 1n combination.

' Before being adhered to the reinforcing plate, the

- flexible film may be provided with at least one metal layer

~on at least one of two surfaces thereof. Wwhen being

provided over the entire surface of the flexible film to
which the reinforcing plate is adhered, the metal layer can

be used as a ground layer for electromagnetic shielding when

the circuit board is completed. Alternatively, when a

patterned metal layer is provided on the surface of the
flexible film to ﬁhich,the reinforcing plate is adhered,
although the patterned metal 1ayer cannot be formed to have
a particularly highly precise patterﬁ, in combination with a
highly precise circﬁit pattern formed on the surface of the
flexible film opposite to that to which the reinforcing
plate is adhered, a double-sided circuit board can be'

realized. 'As merits of the double-sided circuit board, for



10

~15

20

25

| c'anpéaet ELRNGMithe

since a ground potential can be transmtted to the
vicinity 5 of a necessary |ocation with wide |ines,
prevention of decrease in potential even in highspeed
switching and stabilization of operation of LSIs '
since a source potential - can be transmtted to the
vicinity of a necessary location wth wde wires as’
iIs the case described above, and 10 shi el di ng of
external noise by function 2% the electronmagnetic
shi el di ng. Hence, the double-sided circuit board can
be very effectively used in the environnment in which

exadnpl1® At ARETRLL B AR Nl 2SAEeder2Rd the BE”’BS&SE in
el ectrode pads i s being increased by the requirenent

wirdingl @dBildn fsumeld Qpdlerckctlidnt be ﬁﬁ%&%nbahnﬁgnkbgﬂlzed
before the flexible filmis adhered to the

via eibfough-h@ 1Rlsat @edal tabingAfe Rl 1R ki fiighr 8heeablgrs
forned on the surface of the flexible film which is .

sidae ke cadhweide pottentthalr eianf becithgnphateedVienthbev2@inity:

reinforcing plate is transparent, the alignment mark

of maydressagad loleedugn wWhehr @iideoldines, pbateenribhrodgh .

the flexible film However, when a netal l|ayer is

decireasgd ion poltengppdsieven sor hagh ‘spetlesadbehing and

surface of the flexible film the alignment nmark is
stapridfigadhiion pdagremasign PhelSdsntdnceng g5uptatpotential
because readln% can be performed regardl ess of the 24
mbPalthPayéeinthivs ofl RgRREASSABYk1AEHLtion
| sq be ,used for the alignnment when the flexible film

WthsW&&‘ﬁef"éerEPoaSt A& FE‘PnFéF& AgspraPed FRevenapBdof the

al.ignment. nmark is
shleldgng of external noise by function as the

electromagneticVshielding. Hence, the double-sided circuit
beard can'be very effectively used in the environment in
which LSIs are operated at a higher speed, and fhe number of
electrode pads is being increased by the requirement of
multifunctionality. | |

In the present invention, before the flexible film is

adhered to the reinforcing plate, an alignment mark is

preferably formed on the surface of the flexible f£ilm, which

is to be adhered to the reinforcing plate. When the

-reinforcing plate is transparent, the alignment mark may be

read through the reinforcing plate or through the flexibile

'film. However, whep a metal layer is formed on the opposite

surface to the adhering surface of the flexible film, the

alignment mark is preferably read through the reinforcing

rlate because reading can be performed regardless of the
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" not particularly limted, and any shape comonly used
in 5- aligners and the |like may be preferably used.
The nmetal |ayer may be forned by adhering a netal

~foil, such as a copper foil, using an adhesive |ayer,
and in addition to that described above, sputtering,
pl ating, or conbination thereof may al so be used for

- formng the netal 10 layer. Alternatively, a raw
material resin or its precw4sor for the flexible _
~filmmay be applied to a netal foil, such as a copper
foil, followed by drying and curing,, so that a

.hpat&lgﬁi%EetkllﬁbQﬁqvﬁggngAtQhQSHEEQ h@MErghgkf@Q glig be

to be used he purpose descri

usehh%o%ekﬂh éﬁlbﬁ%%ht %B%n”%h@'f@@%&ﬂﬂehkghmcQBdHﬁhb¥é&yto
may be used, and for exanple, gold, silver, -

thea&%ﬁh&%EbHE§ ahaeebe upadshApet Be eﬁghaﬁlgﬁﬁeﬁerﬁheﬁ 8s
circuit pattern conposed of a netal, a full additive

notPpagessularieniaddiell, vanar 869Sshapel camibRi yagkbdein
process may be used. 20 The full additive process is a
alipheessands tHestikbefaybdkowrefiegubigcasea. which a.
circuit pattern is to be fornmed is treated with a
- carhtysétabutdivas pay | beli fiormed dkel gdiosrimhraometnl foil,
foll owed by drying. The catalyst in this case wll

- suchoasf ancbbprragonicl esifhgr apl atthagigeohkiiess andi $n 25

however, the catalyst functions as the nuclei for

'-addptapnn§025hagrdﬂﬁnrabﬁérabeVﬁg spuivarédg, Aplating, or

hotoresist is then applied by a spin coater, blade
dap&ionr shpreeht BRY B 90cbatesedoﬁordf@r@eaﬁetheom95?1

screen_printing, followed by drying. The
layer Alternatively, a raw materlal resin or its precursor

for the flexible film’may_be applied to a metal foil, such
as a copper foil, followed by drying and curing, so that a
flexible film provided with a metal layer is formed and is

to be used for the purpose described above. As the metal

layver, any metal having high conductivity may be uSed, and

for example, gold, silver, or aluminum may also be used.
As the method for forming a circuit pattern composed of

a metal, a full additive process, a semi-additive processg,

" or a subtractive process may be used.

The full additive process is a'process as described
below. A surface on which a circuit pattern is to be formed
is treated with a catalyst, such as palladium, nickel, or

chromium, followed by drying. The catalyst in this case

~will not function as nuclei for plating growth as it is;

however, the cata1yst functions as the nuclei for plating



phot oresi st i s exposed through a photomask with a 5-_,
predetermnmi ned pattern and then devel oped to forma
photoresi st layer in sections in which the plating
filmis not required. Subsequently, after the
catalyst is activated, the flexible filmis dipped in
an electroless plating solution conposed of copper

sul fate and fornmal dehyde to form 10 a copper-pl ating

| ayer having a thickness-o®52-to 20 pm Next, the
photoresi st layer is renoved away as required,

thereby formng a circuit pattern. The sem -additive

groRtAC8EEekSpaiR 08€E§v§EeQ?SCAi?ﬁ9t99€59§k AP then applied
under| ayer is deposited by sputtering of chromum 15

by Bi 6k&h, c6QPBeT ., bRhadNcahtay, t P81 €0EoRPeR, SHAE 8662 08, or
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which a netal layer is to be forned. The thickness of
diet BeatBEerbayBy sttebf bPEntangs 9b1lowed loPOfriihg ForThe
~ensuring sufficient conduction for subsequent '
phogbeekliekytisCepbakedgrhiroRgRVANGhoBdii@skonioh 4he netal.
| ayer, and preventing pinhole defects, 20 it is :

_ predktechinedt patuerheandephent davebpped £6! fiotavang a

t hi ckness of 50 to 3,000 nm on the underl ayer by

"phospuktéstnfjayeBefior eetheonadén| wiyechi shé ophating nf bimlels -

to inprove the adhesion, the surface of the flexible
notf reguitgdbe Sapseapensiyl y adiisirethed cadadivednd s activated,
treatnent, reverse 25 sputtering, prinmer |ayer

 thegfppréhipohiler igppireadi b @k 9beChEERLEF TP lARRG

those nentioned above, the agplication of _adhesive -
SoluféAnaSORRCEREx YL SEPREF cSUpbRyantae, fpErgd dplygde gfo form

a opERLadnestye | S.PLeT BLABLE 51 DEPORDELETLES O 20 .

Next, the photoresiét-layer is removed away as required,

thereby forming a circuit pattern.

‘The semi-additive process is a process as described
below. An underlayer is deposited by sputtering of chromium,
nickel, copper, or an alloy thereof on a surface on which a

metal layer is to be formed. The thickness of the underlayer

‘ig in the range of 1 to 1,000 nm. For ensuring sufficient
‘conduction for subsequent electrolytic plating, improving
adhesion of the metal layer, and preventing pinhole defects,

it is effective to further deposit a copper £ilm having a

thickness of 50 to 3,000 nm on the uﬁderlayer by sputtering.
Before the underlayer is formed, in order to improve the
adhesion, the surface of the flexible film may be

appropriately subjected to plasma'treatment, reverse

‘sputtering, primer layer application, or application of
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adhesion is significant. The treatnent and the
application 5 described above may be perforned before
or after the flexible filmis adhered to the
reinforcing plate. Next, a photoresist is applied to
t he underl ayer, followed by drying. The photoresist

i s exposed through a photomask with a predeternined
pattern and then devel oped to forma 10 phot or esi st

| ayer in the sections in-wiech the plating film is
not required. Electroplating is then perforned by
using the underlayer as an el ectrode. As the

adh%h%@%rOphﬁbhﬁgthéeéuﬁbﬁeloﬁeﬁ §x8v8! ecpd PEEation of
sul fate plating solution, copper cyanide plating

. adn8@hVkl @QcnCaBPah 95699h0§@9§i§c15p8h§$mﬂgeSobéiyﬂmld@r or

~the like may be used. A copper-plating |ayer having a.
NBR! BiitkRese 9k Brb@eZpPE) E$nter ARE, effdct PbAt iMgrdvify the
gold, nickel, tin, or the like may further be

adhpetbar ded swbﬁmﬂeanaecewﬁar YreibRepbosndeshst apﬁlidﬂ@ﬂlon
renoved away, and subsequently, the underlayer is

. desrefbeddabyva0mali phtpetrbrmgd bhEoebyotoafitary the .

circuit pattern.  The subtractive process is a process

fleasbdlesfilbedsbetibaredFtosthearannforoingtnlatayerNest, a

forned on the flexible film In order to forma

phogairesimtmisakrbayed, te rbrealunidsitlayench fodd owedoppyerdrying.

foil, may be adhered to the flexible filmw th 25 an
TheaEh@§PVéSF§§eFS GﬁpﬁsﬁétEhrpbybranﬁbob@m@%knﬁﬁt%nathe

27 flexible filmby sputtering, plating,
Pre@@ﬁﬁFﬁ&PP@npﬁﬁEFEBfandAFF%PnQ?V?EPQedat?aﬁPﬁ%t%r|aI

resin,or its precursor for the flexible filmna

phogﬁﬁpﬁéattaage FﬁltFGIFeCEﬁEHS gn which the platkﬁg film

is not requ1redn Electroplating is then performed by using
ﬁhe underlayer as an elect:ode..-As-the electroplating
solution, for example, a copper sulfate plating solution,
copper cyanide plating solﬁtion, cobper pyrophosphate
plating solution, or the like may be used. A coppefjpiating
layer having a thickness of 2 to 20 pm is formed, and
plating with gold, nickel, tin, or the like may further be
performed whenever necessary. The photoresist ié then
removed away, and subseqﬁeﬁtly, the underlayer is removed by
slighf etdhing,‘thereby forming a circuit pattern.

The subtractive process is a process as described below,

"First, a uniforim metal layer is formed on the flexible film.

In order to form a uniform metal layer, a metal foil, such
aé a copper foil, may be adhered to the flexible film with

an adhésive layér, or a metal'layér may be formed on the
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copper foil, followed by drying and curing, so that a
S flexible filmprovided with a nmetal [ayer is forned
and is to be used for the purpose described above.
Next, a photoresist is applied onto the netal |ayer,
fol | owed by drying. The photoresist is exposed

t hrough a photomask with a predetermined pattern and
then developed to forma resist 10 layer in the
sections in which the netal2%i-Imis required. After
the netal |layer is renoved by etching, the photoresist
| ayer is renoved away, thereby formng a circuit

£1eRALEEN B4 1N pihefd rgfqlﬁgdeaﬁrlt%q, amveconﬁa‘ltn%rtl%n thereof.

circuit pattern or ied on oné ‘surface of

Alt@&ﬁéh@b@l&'|H19thﬁat§rﬂgﬁ réélﬁ'5§d1t5h§réb§¥b@£efor the
I'mis adhered to the gl ass substrate, and anot her

flesdlbqu.l tipat hayNbeSabpiied e8 hheRedhherosur fagen & 4he
flexible film However, in the case in which very

copblefte £6i1LCUEb1RaWRAr By aE?lﬁQrﬂﬁd enrbagh sdrtnraesaof
the flexible film when the circuit pattern is first

. flekabed fapm2Prohededr tach, at hethlexapee is| forBed and is

preferably adhered to the gl ass substrate beforehand.

'to be uBed faserhehpuspoBacdesorbbedpaboessediéaterais

first adhered to the glass substrate, and a circuit

phopareeinti $sf apnddeByonteubheavetat paverssfotbpwed by

additive process, or full additive process. The
drYéGEfac@hQSPbPEOFQééSﬁA#ﬁtﬁép@ﬁﬁéuthr@ﬁﬂb # ophelopask with

then adhered to a - 28 different glas% gubgtrate and c
APpected-aray? pesis

cirguit pattern is then fornmed on the other surface

laygy énsEBFrﬁEFF%EnBrbﬁegglcgeﬁFeaﬂﬁF?}vgllm is required.

After the metal laye:-ls removed by etching, the photore51st
layer is removed away, thereby forming'a circuit pattern.

In the example described above, after a circuit pattern
is formed on one surface of the flexible film which is not
fixed, the'flexible film is adhered to the glass substrate,
and another circuit paftern is formed on the other surface
of the flexible film. However, in the case in.which very
fine circuit patterns are formed on both surféées of the
flexible film, when the circuit pattern is first formed on

the éurface, the flexible film is preferably adhered to the

" glass substrate beforehand. In this case, the surface to be

processed later is first adhered to the glass substrate, and

a circuit pattern is formed by a subtractive process, semi-

" additive procéSs, or full additive process. The surface

provided with the circuit thus formed is then adhered to a
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process, or full additive process. Subsequently, the 5
flexible filmprovided with the circuit patterns is
peeled away fromthe glass substrate. In the present
invention, after the circuit, patternis fornmed on
the surface of the flexible filmopposite to that
adhered to the reinforcing plate as described above,
the 10 flexible filmmy be peel ed away therefrom or
after electronic conponent®® are further bonded to the
circuit pattern, the flexible filmmy be peel ed away
fromthe reinforcing plate. Wien the flexible filmis

difpeelad awa¥s EupEki-Bee! ehnbiotangipkat ecahk8kciig plate
el ectroni c conponents 15 are bonded to the circuit

is RAkhebRelell awapr.ef ar abkeusinpactbPe RESkhb@N@brmed on
~accuracy of the circuit pattern is highly maintained,

 theandhele sarifgaeebly aceubieycwtih bbecebecteamﬁcadditive

conponents can be inproved. In a nmethod for bondi ng
protheselettfunncaddﬂpanenpspCEueh 20basqgh€atliyp the
circuit board, in particular, in a nethod for

._flesnbﬁbtémémuptbedﬁdlwgthanyeccmneuttopapbernsnSStDeeled

each other, it is inportant to ensure the positiona
awaxcéypmcyheAslaﬁe BuhdrEngtaet hods, for exanple, there
may be nentioned a nethod in-which a netal |ayer
coRpokhe BFeseRt @%VﬂntE%nso¢@%¢r e tHEreuikle partRen is
~on _connection portions of circuit board.is
f°rW€9aPnbSHSeﬁuFSaSenﬁﬁthPa§é?xéhﬁﬁogéémoPppﬁﬁFEe to that
of the, like formed. on connection gortlons of

adhstgthni caﬁﬁaﬁeﬁangyP%ﬁEFnaF grassuPepaharfg; tAfd

fle%ible film may be peeled away therefrom, or after .
electronic components are further bonded to the circuit
pattern, the flexible film may be peeled away frpm the
reinforcing.plate. When the flexible film is peeled away
from the reinforcing plate after the electronic components
are bonded to the circuit patte;n, it is preferable since
the positional accuracy of the circuit pattern is highly
maintained, and the alignment accuracy with the electronic
components can be improved.

In a method'for bonding the electronic components, such

'as ICs, to the circuit board, in particular, in a method for

.simultaneously bonding many connection portions to each

other, it is important to ensure the positionai_accuracy.
As the bonding methods, for example, there may be mentioned
a method in' which a metal layer composed of tin, gold,

solder, or the like formed on connection portions of a
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method in which, while a netal |ayer conposed of tin,
gold, 5 solder, or the like forned on connection
~porti-ons of a <circuit board is pressed onto a netal

| ayer conposed of gold, solder, or the like formed on
connection portions of electronic conponents, an

ani sotropi ¢ conductive adhesive or nonconductive
adhesi ve placed between the circuit board and 10 the
el ectroni c conponents is-cédfed so as to achieve
mechani cal bondi ng. The function of the peeling-assist
| ayer of the present ‘invention is considered as

c1rEahkow6arah§g hera§08BAEEY L tﬂstsie;ayéf EohPoséa of

netal |ayer (such as copper [ayer) ormng a

golalrguuaeeatbﬁrehéslhkabksrﬁedbsnp&@ﬁﬁéetﬂsﬁ0¢aﬁgionénof
peeling the flexible filmaway fromthe reinforcing

| elebkabfic WbRPohBAtBELR thavesli Srokasté CoRiPAGEland a

caused by deformation such as a strain, elongation or
metRbdi AkagRiah, awhp0Enk ﬁéeaedlageiheompebddp@fntlnlh@old,

flexible filmprovided 20 with a circuit pattern nay
solBierbeot eohedefkemedraélieon peehiagtioangorviemsidf om, .

the change in dinension. may occur. Wen the

“01rpaet|hgaaésustpkayeedlsntoraemeaalthaybkemdeeabﬂ o gold

provide wth a circuit pattern, the rigidity is
solfingy easethe(1dkghhessed cobenditmge t son neeebseny ¢
~_ cooperation with the 25 flexible film provided wth
eleﬁéFP@BFtCBEPPéﬁﬁtS!na@d@$%$@hr0300 oprfuehive adhesive or
peel i ng-assist layer is provided on the circuit ' '
nonﬁﬁ?@%? 1V?h@dB@ﬁHVﬂgP%%ﬁ?@rb?ﬁw?ﬁ% Ehe ksl ©iPertd gnd

ellng is closer to the circuit pattern, and as a
therggﬁEFronl components is cured so as to achleve

'_ mechanical bondlng.
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The function of the peeling-assist layer of the,p:esent
invention is considered as follows. That is, compared to.r
the flexible film, é metal layer (such as copper layer)
forming a circuit pattern is liable to be plastic-defo;medp

In peeling the flexible film away from the reinforcing plate,

when the metal layer is plastic-deformed caused by

deformation such as a strain, elongation or shrinkage at a

point exceeding the yield point, the flexible film provided
with a c¢ircuit pattern may 5e bent or deformed after peeling,
and in addition,.the.change in dimension‘may occur. When

the peeling-assist layer is formed on the flexible film
provide with a circuit pattern, the rigidity is increased
(toughﬁess to bending is increased) in cooperation with the

flexible film provided with a circuit pattern. In addition, -
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deformation of the netal |ayer can be reduced. 5In
the present invention, when the .peeling-assist |ayer
formed on the flexible filmprovided with a circuit
pattern has a toughness to prevent bendi ng or
deformation of the flexible filmwhen it is peeled
away fromthe reinforcing plate and can be renoved
after the flexible filmis peeled 10 away, the
material, flatness, thicknd9s- and the |ike of the
peeling-assist Iayer_are not particularly limted. _
However, when the hardness is too high such as that

wheff tﬁe”ﬁé@hiﬁ]{;yagéﬁ§§ 1apsrpiedyféwaéd b5 degrages, due

to excessive high - peeling force, and in addition,
patPk2fl i endebehgBhlOBeREeR SiRr Eﬁgagﬁléﬁﬂe@§c&iré@tﬁﬁﬁrﬁm
- cases; hence, organic elastic mterials such as a
peeplifgtie amdsarr ubbeheaterpiiet epabtyrnseshd 46 a result,

particular, for exanple, vinyl resins-such as |,
defpohytionybfathehwéial viayéracahabe, redbyed hyl ene, and

pol ystyrene; epoxy resins, acrylic resins, .

. polyutlee henes ersindi nyvh ipicdryd. e nehe. realemid -@sed st layer .

Anong those nentioned above, -the vinyl resins are _

' foraadannagbauglsxnbéetﬁeymapeovn@aqbewsth/ea chreldaspdfern

formed into filnms, are easily renmoved with water :
hasaft EpughBes s ek bPESYER in ben@try edr ad@forndrd emert the
reinforcing plate, and are_recycled in the formof, a

flexdple; Shlm/hY’Bﬁnl stobs o%?%%‘ﬁ‘éda‘ﬁ?ytﬁ%om el af S HRRRF ¢ 1R

above. In addition, the_ 31 oxg resins, ijn1d
Eﬁﬁt lexthle ary) peeled

I esj tance hepj cal s are _al so refera
awa hobRaURCRE AL neLF GRSRE:  EREGRRPF Sy ik thg SLIKE of cthe
peeling-assist laver are not.partlcularly limited. However,

when the hardness is too high such as that of a metal or

. glass, the_productivity is degraded due to éxcessively high
. peeling force, and in addition, plastic deformation or

breakage may occur in some cases; hence, organic elastic

materials such as a plastic and a rubber are preferably used.
In particular, for example, vinyl resins such as

poly (vinyl alcohol), wvinyl acetate, polyethylene, and

polystyrene; epoxy resins, acrylic resihs, polyurethéne, and

polyvimide may be mentioned. Among those mentioned above,

the vinyl resins are advantageous since they are inexpensive,

are easily formed into films, are easily removed with water

after the flexible film is peeled away from the reinforcing
plate, and are recycled in the form of a solution which is

obtained by the removal described above. In addition, the
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used as a solder resist, and thereby can onit a step
of 5 renoving the peeling-assist layer. The

peel i ng-assi st layer which can also be used as a

sol der resist nmay be either a photosensitive or a
non- phot osensitive material. As ,a nethod for form ng
t he peeling-assist |ayer, for . exanple, there may be
mentioned a nethod in which a resin 10 solution is
applied onto the flexible B8l mprovided with a circuit
pattern and adhered to the reinforcing plate,

followed by drying, and a nethod in which a resin

epoRVEeHE3AE, b81¢PRLEEIr8BIRs! hend! exib] ficdi ﬂlmiﬁgﬁl hoyed
by curing. ~Although particular application nethods

resWkthnbe gp8CEEDEIrABcbELOVEhERECLPAPSFAIAT £S fPEferable

~drying and firing are to be appropriately determ ned

sin8@ 8RefiChat® BhgRUEntheagiadi t¥1 0dbitheyf | €xh bdEsd ihen
As the nethods for coating the peeling-assist |ayer,

- usefloasexaspl@erarspistcoan@r tharéoy | camwadwit & shiep of

coater, 20 screen printing, dip coater, and a spray
removahgr theypéel ivgt asnedt PppeércatTion péelhmg-assist layer
peel i ng-assi st |ayer may be perforned before or after

“whighecénoal o chaposedt 3s ag esobdet edes bt anaheod | ekilpde a

filmprovided with a circuit pattern; however, after
phogpaens bhi¥e corpdnedt sphe eopeumt bbive thetesialy f ace to
be applied is not flat, and hence it is difficult -32-
t PHet MRhAbAICAIBH 1%ty Pesdiindceasdst dage-ader
coater, or screen print Hence, a die

- type roll ing. ., .
exa’@%g?erthﬁrﬂi‘bayc%%t‘é?l}tb?n%ds?)r%"y“é‘i‘fgtje‘i* yiich a resin

referable. .. . . . . '
solgtgon fs applied onto the flexible film provided with a

circuit pattern and adhered to the reinforcing plate,

followed by drying, and a method in which a resin precursor
" 1is applied onto the flexible film, followed by curing.

Although particular application methods will be described

below, the temperatureé for drying.and firing are to be

appropriately determined so as not to change the quality of

the flexible film.

As the methods for ceoating the peeling-assist laver,

for example, a spin coater, a roll coater, a die coater,

screen printing, dip coater, and a spray coater may be

mentioned. Application of the peeling-assist layer may be
performed before or after electronic components are mounted

onto the flexible film provided with a circuit pattern;

however, after electronic components are mounted, the

_surface to be applied is not flat, and hence it is difficult
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.As other nethods for formng the peeling-assist |ayer,
.5 for exanple, there may be nentioned a nethod in

whi ch.-a sheet-shaped resin is bonded to the surface
of the flexible filmprovided having a circuit
pattern wwth a renoval acrylic- or urethane-based
pressure-sensitive adhesive |ayer or the |ike

i nter posed t herebetween, and a nethod in which a 10
sheet -shaped. resi n havi ng #&cki ness i s bonded to the
surface of the flexible filmprovided with a circuit
pattern. In the case described above, in addition to

to'ba@fabﬁvapb@§ba§nonvaghﬁgsapk§§hleéatéybbsrcoﬁagcﬁhﬁype
i ke may be used. Furthernore, as other preferable

rolenbedieENt 67 SPEBEAJSriAbing.a Pahtel NanayebeoRtsy| deddip

in the peeling-assist layer in conformty with the
coatetCubt pakpeap obatep LyppsedérbiByers may be partly

provi ded. For exanple, after a first peeling- assist

| ayyerotlseproviieds f Dor t Hrermimxi e dad NMmpr-adsded: iidder,

.a-circuit pattern, and openings are formed in the

- forf pkemp26. pehekagnagshet meayerned atmethedettrenich a

conponents are to be nmounted, the electronic

“sheg§npbapadsreasennbanbendednto éu@s%quém@eyofathecﬁh@x1b1e

peel i ng-assj st | ayer may be provided thereon. Renoval

'fllafprﬁ§1§@@|hﬁ@lassﬁsﬁlrayeF PR EEETE Hel £l ok BeOVRE

filmis peel ed ama% fromthe reinforcing plate may be
acrggicp ePFoFﬁ%HhaFﬁr eRadpPESS By A RHeLRbE Y %ﬁ#%*ﬂY¢m#ayer

assi st |ayer.is dissolved in water. or an
or BREnRe BRbERRos ol tacRabhiter R, wierA hetnod B which a

shegg?ghggegsééginlﬁgv1n§ tggﬁiggsgm?g bonded to the surface
of the flexible film provided with a circuit pattern. In

the case described above,-in addition to the above resins,

- various plastics, rubber, and the like may be used.

Furthermore, as other preferable embodiments, openings

or a pattern may be provided in the peeling-éssist layer in

conformity with the circuit pattern or two types of layers
may be partly provided. For example, after a first peeling-

assist layer is provided for the flexible film provided with

.a cilrcult pattern, and openings are formed in the first

peeling-assist layer at which electronic components. are to

" be mounted, the eiectronic components are mounted, and

subsequently, a second peeling-assist layer may be provided
thereon.
Removal of the peeling-assist layer after the flexible

film is peeled away from the reinforcing plate may be
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fromthe flexible film However, when the
peel i ng-assist 5 layer is peeled away fromthe :
flexible film in order to prevent the flexible film
from being bent or deforned, the flexible. filmis
preferably fixed to a flat vacuum suction' stage or
the like. Exanples of a nethod for formng a circuit-
board of the 10 present invention and an appar at us
‘thereof will be described 3 th reference to figures.
An object of the formng nmethod of the pr esent
i nvention and the apparatus therefor is that the
perftloeniehl, e fbirl BxpMPYiededyWat he@holr €Hi Whpaht €RB bBeling-
peeled away fromthe reinforcing plate wthout being

assdatagegeandslBiwsbhoetl degwadergokrhendbpgasienablvent, or

accuracy of the flexible film As one enbodi nent of

-~ a meltbopr ésemhichvéhei perelanpeabhedstf daypeelisngethed away

flexible filmw Il be described, in which  when the
fromeitheofdengbpeatéland Hhwelrbexi henf then beebéngassist
formed into a circuit board are peeled away from each

.. laygrhée, PE?ﬁedfﬁaﬁwbﬁéomuFhﬁuﬁlpéébég #hime bai agderated

along a curved support body. Fig. 1 is a schematic

‘PreyeBht tb?eﬁﬁgﬁémﬁgfalﬁeérpﬁgbeaagabatlasoz defermed, the
_ gresen% nvention g and 9 are 25 schematic
fle t FgreBher

iBhe TidRs1ShBHE féﬁﬁ@dFﬁeﬂt§1®§|ﬁ@°PH@ suction

eelin pparatus 1, and Figs. 3 to 7 are schematic
StaBFoﬁF gb?e@ékghomnng ot her embodi ments of a support

b 1 mhlc e elenment of. the peelin ar )

OQ)\{am%deqstl ona rE%hof or %ormlng a 1rculgc %%)arg oufS the
present invention and an apparatus thereof will be described
with reference to figures. -An_object of the forming method
of the present invention and the apparatus therefor is that

the flexible film provided with a circuit pattern is peeled

away from the reinforcing plate without being damaged and

without degrading the dimensional accuracy of the flexibie
film. |

As one embodiment of the presenf 1nvent10n,.a method
for peeling the flexible fllm will be described, in which
when the relnfor01ng plate and the flex1b1e_f11m to bé
formed into a circuit board ére peeled away-ffom each other,
the flexible film is peéled while being placed along a
curved support body.

Fig. 1l is a schematic'front.view showing a peeling
apparatus 1 of the present invention, Figs. 2, 8, and 9 are

schematic‘front views showing other_embbdiments using the’
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9 is a schematic front view of a peellng unit 45 which
is 5 anot her enbodi ment of..a peeling unit | CQused for
~the peeling apparatus 1. Furthernnre, Fig. 16(a) is a

schematic front view of a peeling apparatus 150 of
the present invention for ‘"illustrating a particular
exanpl e of neans for nonitoring a roll surface speed
of a flexible-filmsupport surface of the 10 support
body 12, a relative novi ng34peed thereof with respect
to a reinforcing plate 2, and a tension applied to
the flexible filmso as to set the upper Iimt, and

peeEhag aﬁéé?éthé 2,Sha ¥igw of EQevpéfé'EShéﬁgéiétﬂﬁont
C First, the peeling apparatus 1 shown in Fig.

v1eWh|Eh@ﬁlné5o€ﬁ§§fbRBleﬁéﬁtEGSE'&gséﬁﬁéfétyéd} §@0M@1ch
in Fig. 1 primarily has the follow ng structure. The

is peel eNgmeapparalcte beled ihQr BRPahtas aadi ng tRHi® i3, Fig.
holding a flexible filmsubstrate 6 having a

p9 iseantenemagipl ronk, vivki 68 &SpaelliAgsusibsis ableicianis

a flexible film4 adhered 20 thereto with a renovabl e.

anothganenbbdymens oft.erpeskiingt hei ebet wesed fopeehé Neeling.

unit 10 actually.peeling the flexible film4 fromthe

~apppehhher ti ngFpkbher@iprandragl ohbliapy isabl ecBanaetei fromgt

the flexible film4 which is peeled away. The | oadi ng
vieyapFes Beoland dpraratiadiyf dudl tyefpresant oinpention for

base table 34 so as to be freely novable up and down -
111BﬁHr351nﬂoabEaﬁﬁWQHlﬁﬁdéﬁéﬁﬁéﬁt@9 pearachobtheripgring a

drive sources not  shown in the figure. In addition,
rolinspREagppEPeetr Phca blexihbker Bt nTupPROTE Sor Earee tdfatthe

of the |oading table
support body 92 ga relatgve moving speed thereof with

respect to a reinforc1ng plate 2, and a tension applled to

" the flexible film so as to set the upper limit, and Fig.

16(b) is a side view of the peeling apparatus 150.

First, the peeling apparatus 1 shown in Fig. 1 will be

described. The peeling apparatus 1 shown in Fig. 1

primarily has the following structure. The peeling

apparatus i is formed of a loading table 30 holding a
flex1ble film substrate 6 having a reinforcing plate 2,

which is a glass substrate, and a flexible film 4 adhered
thereto with a removable organic layer 3 1nterposed
therebetween; a peeling unit 10 actually peeling the
flexible film 4 from the réinfbrcing plate 2; and a loading
table 32 receiving the flexibile film 4 which is peeled away. .

"The loading tables 30 and 32 are individually fitted to .

a base table 34 so as to be freely movable up and down and
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suction ‘hol es are provided so that workpi eces pl aced
on the 5 individual tables are to be independently
hel d by vacuum - suction usi ng vacuum sources not shown
in the figure. Next, the peeling unit 10 is conposed
of the support body 12 having a hol ding portion 14 at
the surface thereof which is to be in contact with
the flexible film4, a franme 10 18 cantilevering the
support body 12 with a shaPf 16 so that support body
12 is freely rotatable thereabout, and a rail 20
freely guiding the frane 18 al ong the base table 34.

to §Hchb98dh9h€§p§ﬁ3eﬁﬁ9% dedelfnt benstr bAcEr Pfe t&urces not
hol ding portron 14 y a vacuum source not shown in

 sho%ﬁe1ﬁlEHéef1§ﬁEel5 $HCAAQNL DO £SikAPh OIS PEM surface of

vacuum suction of parts of the flexible film4 which
thecOBRALA§OLEPDEash wh@hthie sfirtReeleddihdecdiol iy,

portion 14. The suction holes provided in the holding
sucphohi baléd are ppowkededossthehat heopanisceé piwced on the

flexible film4 which cone into contact with the

~indhwidualy 28bpestava td heeisdependemtly haldury stokedn-. .

In addition, in ‘order to hold the flexible film4

suchPheuingsvaeinyg souyvees noheshowtatt tle fEkteurd. t he

hol ding portion 14 is a curved surface. In addition,
byNe¥F ai the pprlinp e ddt ishawrnased (ot fqh@ﬂsélpmé?n
as is supplied to the suction holes 25 provided in

body 2 ShATABE 81 RohGLRGI BPRELGRr 14 AL 16he { Het Bpe thereof

flexible film4 held by the holding portion 14 can be

Whl%@pé?a'r’%db? heRefPBRACR %’E]%r‘f]%\? FLexipte nbt i ity 2 frame

n 14,i
an 19ever1n§ thé support body 12 with a shaft 16 so that

support body 12 is freely rotatable thereabout, and a rall
20 freely‘guiding the frame 18 along the base table 34.
Suction holes are provided in the surface of the holding
portion 14. By a vacuum Ssource not shoﬁn in the figure, the
suction holes can perform vacﬁumjsuction-of parts of the
flexible film 4 which come into contact with the surﬁace of
the holdihg portion 14. The éuction holes provided in the
holding portion 14 are formed so that the parts of the
flekible film 4 which come into contact with the holding
portion 14 are sequentially.vacuum—sucked. In additién, in
order to hold the_fiekible film 4 while it is being curved,

the contact surface of the holding portion 14 is a curved

.surface. In addition, by an air-supply source not shown in

the figure, when a gas is supplied to the suction holes

provided in the surface of the holding portion 14, the
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- elefihFori-So
ensffRbHERg, BERLBeRhuRE" br oLk PE LRLE D0 PRL1ER0E by

‘edges of the recess portions may become unlikely to occur.

particularly limted; however, a plastic or an
el-astoner, 5 such as a rubber or a foanmed plastic,
havi ng cushlonlng properties is preferably used.
Accordingly, various effects may be obtained thereby;
for exanple, the flexible filmmy be prevented from
bei ng damaged, recess portions to receive electronic
conmponents, which will be described |ater, my be 10 .
easily formed, and bendi mg3&f the flexible film caused
by edges of the recess portions nay becone unlikely
to occur. In addition, when the holding portion 14

flekipiBerihass haaki B 95§h§UﬁBlé§n?h§erioﬁ $il £88NGe
resin, since the increase in slip Iength between the

seph@bﬁbﬂgtﬂ@&bfeﬁml4 and 15 the flexible film4 can be
suppressed, the increase in slip Iength being caused
bya asgsteblial | bor othel idpdindroeftide 14 | exidde film
whi ch occurs as the peeling thereof progresses, the

parithcugdaséyl dipéekdanpbeevencoal phastivtbrthe pragressr,
of peeling can be preferably reduced. As an index of

..suchhes26 trubkemess, awfieamefiepl hekibl ehéving4cushpering. ..

away fromthe holding portion 14, the peel strength

"PropﬁthésdﬂﬁeEFﬁéﬁrablﬁnusaﬂg|eAgcogg@ngéypréiél@%$yebf@cts o

~ N mor less. The holding portion 14 has a curvature
mayr Rgi abtaéspgnéherPRY ¢ oRSF dexamPdf- ofhehblpebplagfilm may

per formance and the amount _25 of defornmation
be BE@@ﬁFSB@efFBP Pﬁénﬂl@%Wﬁ?%dflFﬁ?ﬂsﬁr69¥ﬂéﬁn%7t°m%?%e%Ve
circuit gattern however, different curvature radi

BEPBRFRFS - fBPﬁEB wiht PBWRFSFTHPed of2tek ‘may be

In addition, when the holding portion 14. further has
tackiness such as that of a silicone resin, since the

increase in slip length between the holding portion 14 and

the flexible film 4 can be suppressed, the increase in slip

length being caused by accumulation of elongation of the

'flexible film which occurs as the peeling thereof progresses,

the increase in peel angle concomitant with the progress of

peeling can be breferably reduced. As an index of the

 tackiness, when the flexible film 4 1s peeled away from the

vholding portion 14, the peel strength in the direction at an

angle of 180° is preferably 9.8 N/m or less.
- The holding portion 14 has a curvature radius designed

in consideration of the peeling performance and the amount

of deformatiOn acceptable for the flexible film 4 provided
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brought into contact with the flexible film4 is
preferably 520 nmor nore, nore preferably 30 mmor
nore, and even nore preferably 50 mmor nore. In
addition, the upper Iimt of the curvature radius of
the part of the holding portion 14 which is at |east
brought into contact with the flexible film4is _
preferably 1,000 nmor Il ess, nore preferably 800 10 nm
or less, and even nore prefidrably 700 nmor |ess. Wen
the curvature radius is too small, the flexible film
or the netal layer formng the circuit pattern is’

withl 8Stiieed8hoL R ern@nNdoREPes, L B r88PERRT LRPvREuFU Lidus
may be caused thereby. Wen the curvature radius iIs

. may! 82sbab@CpaGRIRAkBEmEA . a8 TAECEowarPEehi BoENELE] EXEPhLure

filmfromthe reinforcing plate, since a force
radiukl bEgphRe bleexhbl BoliihAyl Bo2tpehl 1anghecHi 18CAt ODeast
becones large, the flexible filmor the netal |ayer
brolghfl AgtoCichbAthbtPRitRAr BhesfpkRsble- deinr sedsbyreferably
el ongation, and hence the degradation in dinmensiona

.20 aecbtrasprenymoceupreiierabyy. 20 murbhenovee, atficeven more. ...

rotation of the support body 12 and the horizontal

" prefevebiygt 50f mtherf mame. 18Iar eddhtépendehe! yopeer 1 nitedos

- by drive notors not shown in the figure and are
thecgpnrrveltheg sedibat of tbatmartpoft tba heiders phetion 14
flexible film4 and holding portion 14 is _
Whl§éq&énﬁﬁaﬂﬁ?sﬁobéﬁughtthétQSCﬁ@FﬁQénwththécfl%&lble
__ (direction _indicated bé a horizontal 38 arrowin_the
£ilm 4uis) PrAIRERPLYULT 48R BBeeld 2S8f BOFPeR¥FBferakiyn$oo
holding surface of the SUE ort bod% 12, that_is, of.
mm Pﬁele§ rf 388 GVSPhBORS|I HF Seﬁap%yo 04 4mm; Q¥ gLesS§ o piben
thehhggggt£ggnradius is too small, the flexible film or the
metal layer forming the circuit pattern is plastic-deformed,
and hence the generation of curling may be caused thereby. '
When the curvature radius is too large, compared to a forée
ﬁeeling the flexible film from the reinforcing plate, since
a force pulling the flexible film in a peel angie directiocn

becomes large, the flexible film or the metal layer forming

circuit pattern is plastic-deformed by elongation, and hence

the degradation in dimensional accuracy may occur thereby.
Furthermore, the rotation of the support body 12 and

the horizontal movement of the frame 18 are independently

- performed by drive motors not shown in the figure and are

controlled so that a contact portion between the flexible

. film 4 and holding portion 14 is sequentially moved in the

horizontal direction (direction indicated by a horizontal



a relative noving speed V2 of the support body wth
respect 5 to the reinforcing plate, and in addition,
in therange in which VT is not lower than V2, V1 is
controlled by a torque limtation nmechanismso that a
torque applied to the support body, that is, a
~tension applied to the flexible film is not nore
than a predeterm ned value. Control of Vi, V2, and 10
the torque can be performed&y a nechanical system an
el ectronic system or the conbination thereof. As a
mechani cal torque control system for exanple, a

'an%x,stﬁmthewflgnr@ a iorsag' edrehie Fbeea Ry ke, U§f9x1b1

i's preférable sinc eing sinple and easy.

fllﬂ %%ﬁhﬁ%bcs%§fBQQQB% eABt kabpsyet 8Buyf 08, eéﬁ&?'?s of the
ombi nation of a torque- sensor and a servonotor may

surkf%c'és%df %aed%gallhgdpb@t%namd ig Beef epabbenignter fRan
of accuracy in control and a Iarge degree of contro

a reneeded mAvihbespeeti ab set twal Beppokt VBodandi ¥R, respect
V1/V2 is preferably set to 1.01 or nore. The set 20

_to. thlueedhfoerdng bilatkathald is bhadheidet eini nkd s8angs in .

to be enough to prevent the increase in peel angle

“:whichhwunﬁbanbt Wobtvkert hbapr ¥gr e¥s @b perktrngleddbgoaasotque
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be in the range in - which the circuit pattern nade of

- limg tettigh awdhehdshl exi bhet i kprgne applied to the support

pl asti c-deforned; hence, in consideration of 25 the

-bodwatéhﬁél1Swnétﬁenaﬁanthppkmééstefthhefieéxbbeefilmn11s

. the 39 - set value is optionally determ ned. Accordlng :
HOttﬁoéﬁetéﬁBoélHﬁﬁﬂeéﬁrﬂhéeér§§éﬁ? i nGeREFreh, ofj¥lisv2, and
i nportant that a peel angle 38 forned betmeen t he

‘the torque can be performed by a mechanical system an

electronic system, or the combination thereof. As a
mechanical torque control system, for example, a system,
which is a so-called slip ring, may be used and is

preferable since being simple and easy. As an electronic

torgque control system, for example, combination of a torqgue

gsensor and a servomotor may be used as described later and
is preferable in terms of accuracy in control and a large

degree of control freedom. As the initial set values of V1

and v2, V1/vV2 is preferably set to 1.01 or more. The set

value of torque limitation is to be determined so as to be'

enough to prevent the increase in peel angle concomitant

~with the progress of peeling and so as to be in the range in

which the circuit pattern made of a metal and the flexible
film are not plastic—deformed; hence, in consideration of

the material, width, and thickness of the flexible film, the
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reinforcing plate 2 and the flexible film4 which is
being 5 peeled as shown in Fig. 7 be in the range of
nore than O to 800. Wien the peel angle is too |arge,
bending of the flexible filmmy occur at a pee

point in sone cases, and when a circuit pattern of a
metal is fornmed on the flexible film .bending or
deformation of the circuit pattern may 10 occur in
‘sone cases. On'the other -h&%,- when the peel angle is
"too snall, since a force of peeling the flexible film
fromthe reinforcing plate is increased, the flexible

setfbkﬁheaﬁg bpeiBRhahy! A¥eE HPREENG @ circuit pattern
are plastic- deforned by elongation, and hence the

degeB8RE1 Ry t8 dPe MABHSIROM R U AP SBINOCGHFerdthion,
.sonme cases. Hence, the range of the peel angle for

it peelimperthfcf kRXtbhepbeh Mubgo8 38 heothei Bbewbbh Nhe

substrate 6 at a | ow stress w thout causing any

reistbaicingSplate. prehar ahkyf2ek0b78 ADNTUMNDSYhiekef ervdlyg

5to 60. 20 In the present invention, the pee

.fpeeiéﬂeagthhbsmnﬁasﬂﬁgd 7abeaiﬂ86hdireﬁgéonfpm@festh@mgmh.to”“.'“____mmf

whi ch i s obtained when a flexible film having a.

“80°wi dWheof thecpratihengliet bsatooelafge ciben@ing eofi thea

renovabl e organic | ayer interposed therebetween is

flepébledfalmymariepetnonet] o peasupphgtt e 9Gnpeesses, and

strength, the peel rate is set to 300 mimn. In the
whenQpa EF§§EhF pavearitonf ﬁnméF@brlﬁof@ﬁm%¢o¢nth@ep%b¢lele

angle in the nost preferable range, the peel strength
filpg B?E#éFSbP? fRformatianget ofhe. OYBCYHE gRa REPA D may

occur in some cases. On the other hand, when the peel angle
ig too small, since a force of peeling the flexible filﬁ
from the reinforcing plate is increased, the flexible film
and the metal layer forming a circuit pattern are plastic-_
deformed:by elongation, and hence the degradation in

dimensional accuracy may occur in some cases. Hence, the

‘range of the peel angle for peeling the flexible film from

the flexible film substrate 6 at a low stress without
causing any strain is more preferably 2° to 70° and most
preferably 5° to 60°.

In the present invention, the peel strength is measured

as a 180°-direction peel strength which is obtained when a

flexible f£ilm having a width of 1 om adhered to a
reinfbrcing plate with a removable organic layer interposed

therebetween is peeled awéy therefrom. 1In measuring the

'peel strength, the peel rate is set to 300 mm/min. In the
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Si nce the | oadi ng table 30 is freely noved up and
~down, 5 when the flexible film4 is to be peel ed away
fromthe reinforcing plate 2, the loading table 30 is
noved in the wvertical direction and is then stopped
“at a position at which the flexible film4 and the
hol ding portion 14 is brought into contact wth each
~other at a predeterm ned 10 pressure. In addition, the
| oadi ng table 32 is providd® for receiving the
flexible film4 thereon which is vacuum sucked to the
hol di ng portion 14 of the peeling unit 10. That is,

pre%%h%rth%nEQ%h'ngn‘ér@@EpESt@on%@bietﬂécggalsgﬁéi@gln the
flexible film4, the peeling unit 10 is noved to

mosEhﬁrEQQQEBQel§ah§Q|etﬁa §§e§h9$9e§ytﬂ01§eﬁréf@?&blﬁ in
Fig. 1. After the -distance between the hol ding

‘thepeahbenok4oandst ke beastymg table 32 is controlled

preferably in the range of 0.1 to 3 rmmand nore
preiecabtyei noddeng angsl ©f30. is t £ de TN iy DU Gind Rown,
| oading table 32 in the vertical direction, the vacuum -

“wheﬁOthecEHenleeréhémsedlsotasbeopeepaﬁaawayhéréMekh@Ie

film4 fromthe holding portion 14, and. as a result,

“reipfierfliegi bletef 2l nthej soadangf babbd @ﬁtDStﬁQV¢@aﬁmnghé"

table 32. Next, a nethod for peeling the flexible film
Veril-leéiln@lrﬁﬁélpéeﬁpﬁglapbbﬁat asoppefonh #npEpgtianypt|

_be described. 25 After the |oading table 30 is noved
which the FofBaPlpofalm 41andythehctdingeRASther Lholwh

in:the figure, the flexible film substrate 6 is
bropghtednsA FHBtPSEthﬁhtﬁﬁFE 3Bhep #hat PRedetermined

presSUILOT CrR9.B3EEE0E, ' BneOERlatnd" ciDfe SYRL o SLASVIALE for

receiving the flexible film 4 thereon which is wvacuum-sucked

_ to the holding portion 14 of the peeling unit 10. That is,

after the peeling is complete, whiie vacuum-sucking the
flex1ble film 4, the peeling unit 10 is moved to theﬁloading
table 32 as shown by dotted 1ines_in Fig; 1. After the
distance between the'holding po;tion 14 and the loading
tablg 32 is controlled preferably in_ﬁhe range of 0.1 to 3
mm.and mofe préferably in the range of 0.1 to 1 nm by moving
the loading table 32 in the vertical direction, the vacuum- .

suction is released so as to separate the flexible film 4

~from the holding portion 14, and as a result, the flexible

film 4 is transferred onto the loading table 32.
Next, a method for peeling the flexible f£ilm 4 using
the peeling apparatus 1 shown in Fig. 1 will be described.

After the loading table 30 is moved to the 1dwest point,
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flexible film4 is |ocated at the upper side).
"Subsequently, 5 the vacuum source not shown in the
figure is driven, so that the flexible film substrate
6 i.s held on the loading table 30 by vacuum sucti on.
Next, in order to place a start point S of the
hol di ng potion 14 of the peeling unit 10 at a -
position over the right end of the flexible film4 in
the 10 figure, the frane-181l s noved, and the support
body 12 is noved by rotation. After the positioning
of the holding portion 14 is conplete, the |oading
by £2Bh@r3Q ndaMRVEdtURBWBLH, inSenkhatghbe, rtabt reodifie fiim
the flexible film4 and the start “point S of the
subl@hdicRd 6Pekt baBctd ahecheoughliihgt @ap@Bt 86t sd5eMbthtne
each other at a predeterm ned pressure. The pressure-

reinFopeeher phhyei 0 tBe1b888305t0t8B81l1b0et MPacandhaore

preferably in the range of 0.01 to 0.2 MPa. Wile the

‘:.fle&ﬁ&ue ddsar ishdd ahewe dds etk nEipHmigiets) . t bAeHamtly,

source not shown in the figure is driven, so that 20

. thet kechiuexisbuecki hot4shewnatnumheutkgdreoishériobnj ngo that ..

portion 14. Subsequently, the frame 18 is noved to the

“thel éflexdbde fadu shbstuppert bedheld o8 thealeddimganable

anticlockwi se diréction. The curved surface of the

30 byl dpRyuposucomoR4 | Nerb, sénuendeal 9 biacgh: $hept point

contact with the upper surface of 42 the flexible
S ofi Fhe4hPLgafeneCELght 14i @€ tha pRelipgupejt 10 at a
. Accordingly, sine being_sequentially curved fromthe
posttdpp °§P6th?h€¥FPExPBﬁe°giFH?4fF§beiﬁgf§%%a+a%%dthe
from

] t he . .
- £igure, tge frame 18 is moved, and the support body 12 is

-moved by rotation. After the positioning of the holding

portion 14 is complete, the loéding table 30 is moved upwa;d;
so that the right end of the flexible film 4 and the start
point S of ;he holding portion 14 are brought into contact
with each other at a predetermined pressure. The pressure -
is préferabiy iﬁ the range of 0.001 to 1 MPa and more
preferably in the range of 0.01 to 0.2 MPa.

While the state described above is beihg maintained,

the vacuum source not shown in the figure is driven, so that

the flexible film 4 is vacuﬁm-sugked to the holding portion
14. Subseguently, the frame 18 is moved to the left side
aﬁd the support body 12 is rotated in an anticlockwise
direction.

‘The curved surface of the holding portion 14 is

Sequentially brought into contact with the upper surface of
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reinforcing plate 2, and as a result, the peeling
between 5 the two described above is sequentially
performed fromthe right side. Wien an end point "E
~of the holding portion 14 reaches the left end of the
flexible film4, conmes into contact with the left end
‘thereof, and passes therethrough, the peeling is
conpl ete. When the peeling is conplete, the 10
nmovenent of the frane 18 -ad@ the rotation of the
support body 12 are stopped, and the | oading table 30
is noved downward, so that the flexible film4 and
the!l BEekebIEOEEI N PLBhetBeaL8gRHbSE QD [ 8h| ¥nSePBGRESH.
fromeach other. The nechanism descri bed above
Accolbiagpondsihe sepagatbQieNRaRs19f cdpviferP6RSERE right
~ invention. Besides the nechani sm described above,
sidanother rmeshBnespiwnl b be Hessgi begatates fromhiké
the peel angle can be controlled to be 80 or Iess.

- reibibsequenplytet he angpast abedyul?, i she opat eihgl betkwnesie

so that the central portion of the flexible film4

-.thevawoudes2fibadkedote {heshqQhdnhijapbytpenfddmed. focmt elge. . .

at the | owest position. The frame 18 is then noved in

“righhesidght Whewcénoend wvoinrhab ¢hethéeekobilnd i porvidel Tl

by the holding portion 14 is placed over the |oading
reaghpbetBe. 1pEkt endhef| bhdi Ajexibbeef 8Im| 4. nepmels upWe® d

so that the space between the upper 25 surface of the
conFéﬁﬁiWQtPaEh@ Bofmnang hehesaest %%@n?a%$e¥h§hg39through'

flexible film4, which is the central portion thereof,
thej peeplng; 4s 1CRfPLlAFEer Whénsb%éepﬁ%%k?$bk% %%%Q%?F%' the
movERRRECds  chIo ey aREUIE YS! R PYoLhes 02! 8 N L0, 44
body 12 are stopped, and the loading table 30 is moved
downward, so that the flexible film 4 and the reiﬁforcing
plate 2 are substantially separated from each other. The
mechanism described above corresponds to separation means of

the present invention. Besides the mechanism described

'above, another mechanism will be described later in which

the peel angle can be controlled to be 80° or less.
Subsequently, the support body 12 is rotated clockwise
so that the'central portion of the flexible film 4 wvacuum-

sucked to the holding portion 14 is located at the lowest

position. The frame 18 is then moved in the right direction,

so that the flexible film 4 held by the holding portion 14

.'is placed over the loading table 32. Next, the loading-

table 32 is moved upward so that the space between.the upper

surface of the loading table 32 and the lowest point of the
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that the flexible film4 is transferred onto the
loading 5 table 32. Next, by.a transfer device not
~shown in the figure, the separated flexible film4
and the reinforcing plate 2 on the |oading table 30
are individually transferred to subsequent- steps. In
this case, the reinforcing plate 2 is released from
‘the vacuum suction and is then transferred. 10
Subsequently, after the pedding unit 10 is réturned to
the "original position, the same steps as descri bed
above are then repeatedly perforned, so that peeling

fle%ﬁbﬁﬁefﬁﬁh|@“ﬂQﬂlcﬁ|§é'@h@ Ebhﬁkéﬂb§5£EE8n6théreof is
perfornmed. I'n a peeling apparatus shown in Fig. 2(a),

0.1atBohdiRg. akpePFeRRe23dphadi REsArNBel HBLvBOL LI BEsERE],
end portion of the flexible film4.is fixed to one

theeRdcalimtBacsdBAOLY, RAdYnd24ifl bberpes! Lgiapparasssal so
shown in Fig. 1. A material for the holding nmean 22
thaits thet fpaktibael &ily ki dkt edanapdri-ea ogxanphe, 18ading
nmetal, a resin,-and a ceram c nay be used. 20 However,
tabaeceﬂposNbetstbycaumeahsfpteﬂevabéynusedhbnnmbhchha
mai n° body is made of a netal and a contact part with

“figulte, thexsbbarfitet dlegibbdefdlmad sphf@ bthd reinforcing”

non-slippery material such as a rubber or a resin. A _
plageecki g ﬁbehéqagengotnbaeugpngrehenéeeidngléppar@mﬂgerred
25 shown in Fig. 2(a) is as follows.. - 4 4 The
to ppherAYeRhbEESBS - i sIRpGBAsSdERARet othRerpbnggrcing plate 2

position, and the franme 18 is then noved to the right
is gpdgased from the vacuum- suctlon and is then trans erred

Subsequently, after the peeling unit 10 is returned to the
original position, the same steps as described above are

then repeatedly performed, so that peeling of the folloWing

‘-flexible film substrate 6 is'pefformed.

In a peeling apparatus shown in Fig. 2(a), a holding

~mean 22 having a hook for holding one end portion of the

-flexible film 4 is fixed to one end of the sﬁpport body 12

of the peeling apparatus 1 shown in Fig. 1. A material for
the holding meanl22.is not particularly limited; and for
example, a metal, a resin, -and a ceramic may be used.
However, a composite stfucture is preferably used in which a
méin body is made of a metal and a contact part with the
flexible film 4 is made of a soft and non-slippery material
such as a rubber or a resin. |

| A peeling ﬁethod performed using the peeling apparatus"

shown in Fig. 2(a) is as follows.
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so that the holding portion 14 is not |ocated over the
loading table 3.0. Wiile the state described above is
bei ng 5 nmi ntai ned, by the transfer, neans not shown
inthe figure, .the flexible "film"'substrate 6 is

pl aced on the |oading table 30 so that the
‘reinforcing plate 2 is located at a | ower side (the
flexible film4 is |ocated at an upper side).
Subsequently, by using the4#acuum source not shown in
the 10 figure, the flexible filmsubstrate 6 is held
on the loading table 30 by vacuum suction. Next, the

| opdlé ngotabhg BOois SPVEM Ve hisieh iRl RAds ©f
t he hol ding nmean 22, which has a hook shape, is

posRkaefd ahqatReskthAB €0r i8SpRedi AGvEe tHerhéobigRPdsige
portion 15 of the flexible film4. Then, the frane 18

so tBalD¥RE hei1Hhag bebtishdessosthat 1Beaté@hbvendihe
portion of the flexible film 4 is fitted into the-

loablitnk- shBped3port wanlef thBeshatdi agstedbed 22b&%e ShoWeing
in Fig. 2(a) so that the holding nean 22 can hold the

_maintghtedndbporhionrafstae heansbhetfshowd. ihnthéi sigire, . . .

case, the gap between the hook-shaped portion of the

“"thehfldknhlenénbor s@Bsanadtehé isghltaead porthenloddime table

flexible film4 in the thickness directionis
30 ppetbptibkhei neinéorahng platel2 iy bogateddakor elower
_.preferably 0.5 to 1.5 mm |In order to hold the end
sidgofthenfdexihéer fékbtelsi laFatedsapyan HePpoF df Hde hean
22, the_end portion of the flexible film45 4 may

SUbERUBRACbYst PYhBSERGehE YAEUFE] FPBFEP MEOp| BhewD, 17 fthe
figgggh:kgg’f?gxigggmfafmFégbsgégEé gfggrhéfg géeéﬁglfgading
table 30 by vacuum-suction. '

Next, the loading table 30 is moved upward sb that a
part of the holding mean 22, which has a hook Shape, is
placed at a position.corresponding té the rigﬁt end portion
of the flexible film 4. Then, the frame 18 is movedlto the

left side so that the right end portion of the flexible film

4 is fitted into the hookwshaﬁed portion of the holding mean

22Ias shown in Fig. 2(a) so that the,holding mean 22 can
ho;dlthe right end portion of the flexible film,4. ~In this
case, the gép between the hook-shaped portion of the holding
member 22 and the‘right.end portion of the flexible film 4

in the thickness direction is preferably in the.range‘of 0.1

to 5 mm and more preferably 0.5 to 1.5 mm.

'In order to hold the end portion of the flexible film 4.

by the holding mean 22, the end portion of the flexible'film'
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substrate 6 in which a lead film23 is adhered to the
flexible film4 by a different nethod is placed on the
-5 loading table 30, the end portion of ‘the lead film
23 may be held by the hol di ng nenber 22.
Subsequently, while the state-described above is being
mai nt ai ned, the novenent of the franme 18.in the l|eft
direction and the rotation of the support body 12 10
anticl ockwi se are synchrondasly perforned, so that the
curved surface of the holding portion 14 is
sequentially brought into contact with the upper

4 mayréﬁesnefpaeg thexibabe of'Lﬁb4réiﬁﬁb£@§né'ﬁﬁété'ﬂe In
(in the figure). Accordingly, while being curved, the

adafkexhb! asf khowd is peguepibal Iaf&érl ihéed epyerd £10M
t he rlght end portion so as to be separated fromthe

subkeirater ¢i hf phate 2 weaghfismheb dlbyadN@ﬁwrrtcsusﬁé on,
and as a result, the peeling between the two

flegeBbtei Bedmabose hsdsequeshtahbyhpar f orpreseéd ovm t tiee
right side. Wien the end point E of the hol di ng

_.loapénti oabld. 20.rehehesdthert bt efidtbé 1dedfftknbi® may be

film4, comes into contact with the left end thereofm

”h61énprahséBOIﬂén9tMEmhgh 22the peeling’i's conpl ete.

When the peeling is conplete, the novenent of the

f r3ines a@iemel ¥ hevhrotattiioh wfathdesiqpidrad awne 1z dedng

st opped, and the |oading table 30 is npved 25
malﬂéﬁhﬁﬁﬁd the Fﬁ&?m?ﬁé ??eﬁh%l%r?m?niﬁ Hadtheeleft

relnforC|ng plate 2 are substantially_separated
dlrFFBﬁPEaﬁHdoFH%rIOtQEb%%q%EnFF9 SYPROF | el s moved

ht si de,
antlclocﬁw g are synchronously performed, so that the

curved surface of the holding portion 14 is sequentially
brought into contact with the uﬁper surface oﬁ the:flexible
film 4 from the right side (in the figure). Accordingly,
while being curved, the flexible film 4 is sequentially
lifted uéward-from the right_énd portion so as to be

separated from the reinforcing plate 2 which 1s held by

vacuum-suction, and as a result, the peeling between the two

described above is sequentially performed from the right

‘side. When the end point E of the holding portion 14

reaches the left end of the flexible.film'4, comes into

contact with the left end thereof, and passes therethrough,
~the peeling is complete. When the peeling is complete, the
movement of the frame 18 and the rotation of the support

'bOdy 12 are stopped, and the loading table 30 is moved

downward, so that the flexible film 4 and the reinforcing
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~and the 'end portion of the flexible film4 which is

- not held by the holding mean 22 is positioned so as
~to face the end 5 portion of the |oading table 32.
Wil e the state described above is being mintained,
the novenent of the frame 18 in the right direction
and the rotation of the support body 12 clockw se are
synchronously performed, so that the flexible film4
is being. transferred onto4fhe | oading table 32. 10
Next, the holding by the holding nmean 22 is rel eased,
and the frane 18 is further noved to the right side so

platBad ai@esﬁbgi‘én@{‘&f’)ﬁrééﬁé‘ré’iﬁe& herddh ead b eoifﬂéfn 4is

di sengaged from the hook-shaped portion of the

hodh Sni@ief, ddie HBNGR 14 M TPHDIR fideMd dnt side,
totaIIy transferred onto the | oadi ng 15 table 32. Wen

and! BBet 8AASHEFt16n COFPLIE ef 140801 Oaei i 4 althBch 32s iot held
noved to the | owest position. Next, by the transfer

by tR¥i E€1A0hgShesn 22 iHepdsPticned o separat Baké | e bdred
film 4 and the reinforcing plate 2 are individually

_.portianséertied loéadimpseaprat3st epghi BSebseeuetd iy, deddreibed .

the peeling unit- 20 10 is returned to the origina

““abopesi ¢ bajng hea satei sé@psthe mofeswenherf ative ef wame therin:

repeatedly performed, so that peeling of the
thef pigbhi dgrétekenl endi the subsavibor Qﬁi@he;ﬁyﬁmﬂ#ﬁxbody 12
VWhen el ectroni c components 5 such as IC chlps are

 clogbwhtedatn SYWRCHT@RXPRT LY [PPREArMedceld fﬁmu %?eemle |

corresponding to the el ectronic conponents 5

filpy &f &F Bping pFw-il%%%rmdt%t%oﬂaﬁ mPHOFY o‘fﬁlihe o%z t he

support bod
§§; the oldlng by the holding mean 22 is released,

and the frame 18 is further moved to the right side so that

the right end portion of the flexible film 4 is disengaged

. from the hook-shaped portion of the holding member 22; hence,

the flexible film 4 is totally traﬁsferred onto the loading
table 32. When the transfer is compleﬁe, the loading table
32 is moved to the lowest position. Next, by the transfer
device not shown in the figure, the separated flexible film
4 and the reinforcing plate 2 are individually transferred
torsubsequent steps. Subsequently, after the peeling unit
10 is féturned to the original position, thé same steps as

described above are then repeatedly performed, so that

"peeling of the following flexible f£ilm substrate. 6 is

performed.
When electtonic components 5 such as IC chips are

mounted on the flexible film 4, recess portions 36
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shown in Fig. 3. or 4. The change in size of the recess
portion 36 may be perfornmed using an adaptor. As for
the 5 size of the recess portion corresponding to an’
IC chip, for exanple, the depth is 0.5 to 2 mm and
the length and the wdth are each 1 to 20 nm 1In

addi tion, the shape of the recess portion nay be a
grove in which a plurality of IC chips is placed, and
the direction of the groovéd7may be 10 parallel to the
direction of peeling of the flexible filmas shown in
Fig. 5 or may be perpendi cul ar thereto as shown i.n

corEEggoﬁdlﬁHrEBeEﬁerSleét§855b080ﬁﬁbﬁeﬂﬁ¥ ?eaPéoyfgﬁgréﬁhy
ottom surface 37 of the recess portion 36 so that

thaeqekaCtheNhe189ABOPERE S '§4b69U9Hé 5 £ 12
prOMAtﬁ the 15 botton?gu?facé %7 and i s theﬁﬁﬁgld tg@%he 28

shoh@l dhngigorbi g 14 bieVaRHHGeSUEt E0Re b EHEI +&68ss

the holding portion 14 may perfornmed of a flexible

' portabar 38l mBavbBypEEHeReacss Wb Clin CaBapperf Or A& for the

vacuum suction so that the el ectronic conponents 5

.sizarebehéeﬂebasbhbSrtamnnaberéaboaaﬂngrEOhmhdlbycwﬁguuﬂmr”“_”__,m-

20 suction. In the case in which a circuit pattern

exampmpdle, otha depah iEsOpBovbd2dmonatdethéékebyehfangn the 0

according to the present invention, the defornmation

- wideh ene earbullt tpakfPemm; the a@@héigmiohhngMEP@LQQ bfe

the flexible film4, and the 25 degradation in
recggfreRSrbhaR Eéﬁubac? grovheliRi Yeirh papieraliby %Felc
prevented. Furthernore, when electronic conponents
Chlgﬁchs HéaFﬁﬁchPBQ 5he fiFerkioRpRhit BES 0T RORE rRAY tPe

board co

. parallel tonghe direction of peeling of the flexible film as

shown in Fig. 5 or may be perpendicular thereto as shown in

- Fig. 6. Furthermore, a suction hole may be provided in a

bottom surface 37 of the recess portion 36 so that the

electronic component 5 is brought into contact with the
bottom surface 37 and is then hold to the holding portion 14-

by vacuum-suction. In addition, the holding portion 14 may

'be,formed of a flexible material having micropores which can

perform vacuum-suction so that the electronic compbnen;s 5

are buried in this raw material and are hold by vacuum-

suction.

In the case in which a circuit pattern made of a metal
is provided on the flexiblé fiim 4, according to the present
invention, the deformationlof the circuit patfern, the
genération of warping of the flexible film 4, andlthe

degradation in dimensional accuracy of the circuit pattern
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of a flexible film concomtant with the increase in
force for peeling parts on which the electronic
conponents are 5 nounted, a force is concentrated to

t he edgeof the: el.ect roni ¢ conponents, and as a
result; the circuit board nmay be deforned in sone
cases; however, according to the .present invention,

t he rellab|I|ty agai nst the deformation, warping, and
di mensi onal accuracy can -bet8advant ageously 10

obtai ned. In addition, when resin nolding is perforned
for electronic conponents such as 1C chips, a stress

. areaBE%M%Qt%% t r%gg§m8 th%h%heEﬁEEEtBn 8”98 %éPtQ such

peeling is re as a resul e re

as @t LREpE LG trubeaed h%un@é@fghagl¥1rgﬁﬁevﬁgaré5c3mposed
met hod for holding the flexible filmsubstrate 6 by

of Bhe1keadiirg fiakl, e c3AcbmiRahtParthcuhar kyckbgkbedn a8dce
besi des t he vacuum suction described in the above

forepedif@nbartel eat Wastat theSutb@RofBY abfpPohentsetlre
~For performng electrostatic suction, it is

. moupretier ablferickati st kenteadiraged0tbabhe. 8ﬂgbeoEOﬁHéCtlve

and a ground potential or an optional vol tage be

””eleappbned congonendancendi ah a method, f ohe apptyibtgboard =~

static electricity. In addition, in order to decrease .

-mayt he geébirngdf dncecuk CheesenbvabVerorgaqocdiagetOSFhea

heating device is preferably provided in or on the
preseadi Agvestiapl ethe. rediabhélisunaopinpbsehasdeberrabian,

above, a 49 heating device is preferably provided for
Warpﬁégsuﬁﬁér@1@8§§102210FCFH5355Iﬂﬁﬁgbﬁo?@Véﬁtiﬂeovﬁly

order. to_sufficgiently
obtained. In addition, when resin molding is performed for

- electronic components such as IC chips, a stress applied to

.the edge of the electronic components in peeling is reduced,

and as a result, the reliability of the circuit board is
preferably improved.

- A method for holding the flexible film substrate 6 by
the loading table 30 is not particularly limited, and
besides the vacuum-suction described in the above embodiment,

electrostatic suction may also be used. For performing

. electrostatic suction, it is preferable that the loading

table 30 be conductive, and a ground potential or an

optional voltage be applied in accordance with a method for

applying. static electricity. 1In addition, in order to

decrease the peeling force of the removable organic laver 3,

a heating device is preferably provided in or on the loading

table 30. For the same purpose as described above, a
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decrease the peeling force, the heating tenperature is
preferably high; however, when the heating tenperature
is 5 excessively high, the quality of the organic

| ayer may be changed, and as a result, it becones
difficult to renove an organic |ayer remaining on the
flexible film4 after the peeling. Hence, the heating
tenperature for the renovable organic layer 3 is
preferably in the range of 430 -to 280C. 10 Next, the
peel ing apparatus 150 of the enbodi ment according to

the present invention will be described wth
healt8he' 8268 k046l géeféﬁsﬂi aﬁgoé%ga £bp Eps Q&ﬁ{abfe body
‘apparatus 150, 1 nstead slip ring, ectrica

12 e@Nichel hoBang bgreﬁeﬁdlho thﬁ e%aé&neouetkfégleﬁtiye |
peeling 15 apparatus 1, so that a peeling unit 170 1s

dec&@b&%dthbhgethﬁgtEb@@b ceﬂbrﬁéaHEQQStbﬁpagaﬂﬁﬁg for
noni toring the roll “surface speed of the flexible

prefielrabiyppebh ; sHbhacerof whba tReppestihedyedgersbere is
relative noving speed of the support body 12 with

.exceespeellyt hitthe thenboating pEatke2orgadithbapértieagiba. . .

applied to the flexible filmfor setting the upper

Chahgﬁﬂt B.hdr Qefa rasu‘bte parbecqmas dif]élp'e]at|ng reimove an

apparatus 150 is fornmed by adding the follow ng
orgahéredpyeroremainpeg| Pngthpphiarible, fahd 4 hefetenthes

are a linear, scale 152 neasuring the relative noving
peedppgd EeaﬂethéhﬁrhﬁétlsngFMPesaﬁéggeE@rtéh@h@emovable

| oadi ng tabl e 30 flxedé an encoder 154 50 neasurin
orggRéCr dR¥EFoRal SaRgAFaF28pBedn oFhe nEAREP PR t 3ok 289°

and an el ectromagnetic clutch 156 controlling. torque
Next, the peeling apparatus 150 of the embodlmen

. according_to the present invention will be described with

feference to Figs. 16(a) and 16(b). In the peeling
apparatus 150, instead of a slip ring, eleﬁtrical control
means is added to the péeling unit 10 of the peeling
épparatus 1, so that a peeling unit 170 is formed, the
electrical control means being used for monitoring‘the roli
surface speed of the flexible film-support surface 6f the |
support Eody 12, the relative ﬁoving speed of the support
body 12 with respect.to the reinforcing plate 2, and the
ténsion applied to the flexible film for setting the upper
limit therecf. In more particular, the peeling apparatus
150 is formed by adding the feollowing eleménts'to the
peeling apparatus 1, and the eleménts a?e a linear scale 152
measuring the félative_moving sbeed V2 of the frame 18 with

respect to the loading table 30 (fixed), an encoder 154
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thiggepppAineehppbhe Brhdkee Fwtac

applied to the support body 12. When the length from
.the center of the shaft 16 to the hol ding surface of
the holding 5 portion 14 which is in contact. with the
flexible film4 of the flexible filmsubstrate 6 is
represented by R, when this R.is multiplied by the
rotational angul ar speed neasured by the encoder 154,
the roll surface speed V1 of the holding surface of
the holding portion 14 canb5®e-cal culated. In 10 this
enbodi nent, the hol ding surface of the holding portion
14 is identical to the flexible filmsupport surface

mea%ﬁr&ﬂs tﬁEPEBEEt@89¥11§ngEM££h§5@Q&eofatﬁ@”éﬁﬁon€V$&&y
62 1S also added to the peeling apparatus 1,

12, hﬁﬁ@eahhélﬁéﬁrbﬁggn@EEéréiﬁ§cﬂ59563c$§EF§ﬂllﬁ@ torque
accordance. with speed 15 information including t

'_applleleh sor taeesappedcViboal the WrbLH PHe SVEAGER f)forhhﬁhe

hol di ng portion 14 obtained by neasurenent by the
centBeOder thb4snadet he €6l BheVRoDAYhEOsSpLede &2 Ohelh€lding
frame 18 neasured by the linear scale 152, the

__portenhrmu.ﬁhibhei&ﬁincoontabs.WhEhsphedeéxihBeafrDha&yofm“”m“.,

motor 20 160 rotationally driving the support body 12

““thealfdekibhe Ehaht subStrateughisheeptesénoadgret ke whem cthis

156 and the speed of a |I|inear notor 158 driving the

R iprandtigligfebyohbeorotiavicoral 1829ulay $peed memsured by
of controlling the driving torque of the support body

thejgnpgderahft ngthesuppl ysvofeagespeedhel 2gf the holding
electronagnetlc .clutch 156. In this structure

surfigsgr PhelN61hoLBE0E, PPREIPBt &f yCABLB? dBbCakRtefe IT

el ectrQmagnetic. clutch, 156 are grgglggg ﬁg{digg 555¥T2n

14 is identical to the flexible film-support surface of the
support body 12. Furthermore, a control device 162 is also

added to the peeling apparatus 1, and hence the peeling

- apparatus 150 is formed. . In accordance.with_speed

information including the roll surface speed V1 of the
holding surface of the holding portion l4iobtained by
measurement by the encoder 154 and the relative moving speed
V2 of the frame 18 measured by the linear scale 152, the N
control device 162 controle the speed ofithe a rotary motor
160 rotationally driving the support body 12 about the shaft

16 through the electromagnetic clutch 156 and the speed of a

"linear motor 158 driving the frame 18. The control device

162 also has a function of controlling the driving torque of

the support body 12 by changing a supply voltage to the

electromagnetic clutch 156. In this structure described
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~I'n addition, when the frane 18 is noved at the
rel ati ve noving speed V2, the support body 12 provided
therefor is 5 also noved at the sane relative noving
speed V2. In the peeling apparatus 150, when the
flexible film4- of the flexible filmsubstrate 6 is
peel ed away fromthe reinforcing plate 2, the pee
angle 38 showmn in Fig. 7 can be controlled. That is,
when the roll surface spee®iVi- of 10 the hol ding
surface of the holding portion 14 is set |ower than
the relative noving speed V2 of the frane 18, the

abo@%@xkhhergkh m%%@&t§6boa98 kﬁ@SSﬂSgtréﬂggﬁggfc élutch

peeling point P shown in Fig. 7 1Is varied, thereby

156CAY BEFovEed Y3t able megld NG wﬂﬂhté“é%§§3¥% BYRG&t 164.
the peeling point is 15 noved to the right side as a

rathOad¥diV2ohs We&Heesedrrahié | £8 LOShee® DENWE Hfelfrive
bei ng shown, the peel angle 38 is increased. On the

movahbekspeaady2ywhenet Bappolck bBualace ppeeddeNlthéréher is
hol di ng surface of the holding portion 14 is set

I_alsbigb&edthanthhesambarEWatmneimgv$pgedp&2doﬁzthe frame

18, a 20 tension is applied fromthe support body 12
tolththé| paébley dpbaratus nlihe wien eche fhextoM /A2 4
hol ds,” when V1/V2 is increased, a tension applied to

of the flexible fillm substraher basedpeahddi awardir¢mnthe

since the Eeellng point Pis noved to the |eft side,
QF@ ag ﬁbegpaahaﬁn91253Qeéh@ﬂ@eén Fhg. 7 can

addition, since the flexible film4 is not 52
be F88§€ﬁéa3dtheTB6§|EFonWBFntHBepE%IInﬁuﬁéﬁﬁ? goeed V1 of

I I h lin I
thesggghﬁhéggurﬁéggea% %hgeﬁgléln; Sogtfoh %4I§sasgt lower

than the relatlve moving speed V2 of the frame 18, the
flexible film 4 starts to be loosened, and then, a peéling
point P shown in Fig. 7 ig wvaried, thereby céusing very
unstable peeling.. In this case, since the peeling point is

moved to the right side as a ratio Vi/V2 is decreased, while

unstable behavior is being shown, the peel angle 38 is

increased. On the other hand, when the roll surface speed

Vvl of the holding surface of the holding portion 14 is set

higher than the relative moving speed V2 of the frame 18, a

tension is applied from the support body 12 to the flexible
film 4. In the state in which v1/v2>1 holas,'when V1i/v2 is
increased, a tension applied to the flexible film 4 is |
increased, and in addition, since the peeling point P is
mﬁved to ﬁhe left side, the peel angle 38 is gradually

decreased. In-addition, since the flexible film 4 is not



-10

15

. 20

25.

under a condition of V1/V2>1 at which the peeling can
be stabilized, when the ratio VI/v2 is adjusted, the
peel angle 5 38 can be set to a desired val ue.

However, when the ratio V1/V2 is excessively

i ncreased, the tension applied to the flexible film4
becones excessively large, and as a result, various
problens may arise. For exanple, the flexible film4
is largely deformed, 10 t-heZdi-nensi ons and shapes of a
precise circuit pattern on the flexible film4 are
changed, and in a very serious case, the circuit

efect. In order to solve the problens descri
andQEQVﬁ,rbgﬁltl5th8n§é@@iﬁ8phbeglkg’sEQEiii@é&b'eﬁéﬁé@]4
in peeling is preferably limted to be a certain
undeeval cehdliessnabsWii gh12> 1 hgt PYRDERNEhEBYe 80 ngl ESE - bé N
the peeling apparatus 150, by adjusting the supply
stavdlitagqa,t ehthethkbeeht DoBYDEVRCisChAiGBLARH, thOrHe€l angle
control can be perfornmed so that the 20 torque applied

1oo§@%@9ﬁnth§ SbéégYéﬂtégegﬂé|%egﬂﬂﬁgegoﬁﬂg'Pr§£e§%§%if§zed,

.38 tent he sappont abddgit@dbesdnes a . predetermned. |level.

or less. Since the flexible film4 is held by the

applied to the support body 12 is converted into a

- thet ¢appbanappbi &ddt bot heef fegkbbief fikm4d Bepemes when

the 25 torque applied to the support body 12 is

exCpRRivedy LREIS3 2p@nafon BRRRLEd Verimes fpexPbems fhayn

.4 can be limted. However, in this case, when the
arl?@rqugoFeﬁéﬁgglﬁ'lFﬁﬁtféﬁﬁﬁb}e film 4 is largely deformed,

the dimensions and shapes of a precise circuit pattern-on
the flexible film 4 are changed, and in a very serious'case,
the circuit pattern is disadvantageously damaged and
rejected as.a déféct.”

In order to solve the problems described above, the
tension applied to . the fléxibie Film 4 in"peeling.is

preferably limited to be a certain level or less at which

‘the problems may not arise. In the peeling apparatus 150,
. by adjusting the supply voltage to the electromagnetic

clutch 156, torque control can be performed so that the

torque applied to the support body 12 becomes a

predetermined level or less. Since the flexible film 4 is
held.by the holéing portion 14 of the support body 12, the
torgue applied to the support body 12 is converted into a

tension applied to the flexible film 4. Hence, when the

torque applied to the support body 12 1is limitéd, the
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" the rotation of the shaft 16 of the support body 12 is
ina slipping state with respect to the:rotation of
the rotary 5 nmotor 160, and al though the rotary notor
160 is driven so as to keep the roll surface speed Vi
of the holding surface of the holding portion 14 at a
predeterm ned val ue, the actual roll surface speed V1
of the holding surface of the holding portion 14 is
| ow as conpared to that obt¥ ned when the 10
el ectromagnetic clutch 156 is not in a slipping state.
Hence, the actual roll surface speed V1 of the holding

ten%tirofxﬁ%%qule@ecoh%@ rfgea%tll SIFEY. I4s cdaPERAERkk ¥eq.
determned by the torque [imt value. Also in this

How(é@%%, tihe dgrua sd,i mﬂeﬂaiﬂ@_ﬂ&rcﬁléfleéﬁﬂé’s %'Fﬁﬁﬁfj value,
- so that VI/V2>1 holds and 15 so that the peel angle 38

thd Yotatd e ehel ahgetr A desehebedppberenoly theis in a
peel i ng .apparatus 150, the roll surface speed V1 of

 slitpdngolstiang sithaeesebctheéochehdi rgrapabhi 668 theandthie

relati ve noving speed V2 are adjusted so that V1/V2

. motiog MBI0e. talman al thougt abiel rpitagyt hetpeelibngisl Ar20en. so as. ...

~addition, in the peeling apparatus 150, by  adjusting

' to kieep ﬁ@ﬁqU@lépphmédcboSbbedSU@pofttbedyold;ngheurface of e

tension applied to the flexible film4 can be
the| heilddag pedthencdit A& pepkedgtecsmanpd yaibky the actual-
perfornmed without deformng the flexible film 4 and
rold| syrkacRosPegdntigi r§ the gpﬂéang purfara pfovheehobiing
25 the flexible film4. 54 1In the peeling _apparatus
portggn ﬁﬁel§eﬂPWn§SoF°Pﬁ@r?§tF8 tb@FVQQEalﬁﬁﬁ ¥hen the

control of limting the tension_ a
electromagnetlc clutch 156 &s not 1npg sllpplng state.

Hence, the actual roll surface speed Vi of the holding

'surface of the holding pdrtion 14 is dependently determined
"_byrthe torque limit value. Also in this case, the torque

1imit value is preferably selected so that V1/V2>1 holds and

so ‘that the peel angle 38 is in a desired range.

As described above, in the peeling apparatus 150, the

_roll surface speed V1 of the holding surface of the holding

portion 14 and the relative moving speed V2 are adjusted so

that V1/V2 is more than 1 for stabilizing the peeling. In

addition, in the peeling'apparatus 150, by adjusting the

torque applied to.the support body 12, the tension applied

to the flexible film 4 cén'be 1imited,-anq heﬁce,the peeling
can be stably performed without deforming the flekible film
4 and alsé without damaging the circuit pattern provided on

the flexible film 4.
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t he erX|bIe filmis performed by the torque contro

by a control device 212 usi ng the above

el ectromagnetic clutch 5 206.in addition to. that
descri bed above, the speed control - of the rol

surface speed Vi of the holding surface of the

hol di ng portion 14 and the speed control of the
relative noving speed V2 can al so be perforned. In
the speed control describéd above, the limt torque
is first increased by 10 increasing the supply voltage
to the electromagnetic clutch 156 so that the

rogat {Ra @éeib@gs§ﬁ@9fat@@dy542 tBe Ot PhCeM Eﬂbekatlo

slipping state w respect to the rotation of th
v1/mebary ailt @hel€Bnt2Bd bhatikheihgt @hkOBefBESH Qﬁplhéd to
rotary notor 160 and-the relative noving speed V2 of
thet i@ ek3blleate 14818y pbh€ckheaabymeher tdb§uar eosenbi obied
~ so that the ratio VI/V2 has an appropriate value of 1
controlpdeviBence2 tibényenkeoabappl eRdctpoinlignétexi bletch
film4 is increased as the ratio V1/V2 is increased,

._206Lhe1nahﬂdiV1bﬂ2tbsthat_éesthébedthbotensthe.hased.Coptrol_.

limted value. 20 Either the speed control or the

“of ‘tbequeldomurbhcaagrbed Uiedf hbeebelding swefaasecobfthe

the torque control, the [|ooseness caused by
h01§é68nQP§Fé9nePéngaﬂléheoﬁpﬁhé £pBRkirpl eoff then yelptrive
- the peeling is being perforned for a long period of
mOVﬂPﬁeSBﬁGdtﬁé FARra84Se PR BeEForMgfe 38RchEGefPe®d control
herehy can be prevented, and the flexible film
desﬁF&PFGeabgge mfgﬁ élﬂFFcEPFqbﬁt%%rﬁlﬁﬁﬁ rGRGRSed by

eeled a advant ageousl | ow stress.
1nc%eas§ng mﬁg suppf gftageyto tge electromagnetlc clutch

156 so that the rotation of the support body 12 is not

-placed in a slipping state with respect to the rotation of

the rotary motor 160, and that the rotation gpeed of the

rotary motor 160 and the relative moving speed V2 of the
frame 18 by the linear motor 158 are cqntrolled so that the
ratio V1/v2 has an appropriate value of 1 or more. Since
the tension applied to the flexibie film 4 is increased as
the ratio V1/v2 is increased; the ratio V1/V2 is set so that
the tension has a limited value.

'Either the speed control or the torque control may be

~used; however, in the case of the torque éontrol, the

looseness caused by accumulated elongation of the flexible

£ilm 4 while the peeiing is being performed for a long
period of time and the increase in peel angle 38 caused.

thereby can be'prevented,.and the flexible £ilm provided
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I nstead of the torque control using the

el ectromagnetic clutch 156, there may .al so be used
~anot her nmechani cal torque 5 control system such as a
slip ring or an electronic torque control system
realized by conbination of a torque sensor and a
servonotor. In addition, the conbination of the
mechani cal and el ectronic-torque control systems can
al so be used. The ratio-VB5v2 of the roll surface
speed V1 of the 10 hol ding surface of the hol ding
portion 14 to the relative noving speed V2 of the

withf 8M8i38uis PaeterabbYnselwhyslllp@Elc05Gay The |init
val ue of the torque applied to the support %ody 12

advandabbatsey hbeat eB&i g0rapplied to the flexible film
4 nmust be set . in the range so that the increase in .
peehs dSa@ngt eriE®NESHat &Ndond #41 el i eSSl et Rl gk ic
Is satisfactorily prevented and so that the circuit
clupaht 868, pRAdeeOhag ARLal bandstleafibekébl gefhiiias® betque
pl asti c- defornmed, and hence the limt values are

..conppbiloambkymselieht ed..ai alitpnsidgratian eletheomibtetondye: . . ...

the width; and the 20 thickness of the flexible film

'”COHTheltEEst@m”péﬂlmhéﬂ”hYeaomhbpatédnt@fthet@reﬁéb$en96r'"”””

film4 is 2.4x107 N nR2 or less, nore preferably
andja2RepyYORP ROT - anannﬁéﬂlpt@nerabeycgth@atﬂﬁﬁ of thess.

A nethod for peeling the flexible film4 using the 25
mechaBifag aﬁﬁaﬁ BGETEBHC| EOpEREoFARErPh FYiRteBAeCAANREFC be

as 56 that  in t2 met hod for Eeelln the flexible
useﬁuln?ﬁeb§th% v E?uﬂﬁ thpaFal hissureaeeptPendt Vhyot the

ng the control deV|
holH%nggsurgace o% the. fglng portion 14 to the relative

moving speed V2 of the frame 18 is preferably set to l.Olnor

‘more. The limit value of the torque applied to the support

"body 12 and that of the tension appiied to the flexible film

4 must be set in the.range so that the increase in peel
angle concomitant With the progréss of peeliﬁg is ¢
satisfagtorily prevented and so that the circuit patte:n
made of a metal and the flexible film are not plastic-
deformed, and hence the limit values are optionally selected
ih consideration of thé ﬁaterial, the width, and the
thickness of the flexible film. The tension ﬁer unit area

applied to the flexible film 4 is 2.4x10  N/m° or less, more

. . .
preferably 1.2x10 ‘N/mz; and most preferably 8><106 N/m2 or

less.

A method for peeling the flexible film 4 using the

" peeling apparatus 150 is performed in the same manner as
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162, 1) VI/V2 is set to an appropriate value of nore
than 1 so that the peel angle 38 has a desired val ue,
2) speed 5 control of the nmotor 160 is performed so
that the roll surface speed V1 of the holding surface
of the holding portion 14 has a predeterm ned val ue,
3) speed control is perfornmed by driving the |inear
notor 158 so that the .relative noving speed V2 of the
frame 18 has a predeterniné§ 10 value, and 4) the
torque applied to the support body 12 is Ilimted by
adj usting the supply voltage to the electromagnetic

.tha§|Hhchhé5ﬁeﬁﬁohhﬁbrtBSeifﬂé'Qﬂeaﬁpékfgléofliﬁe4 by the

flexible film4 in peeling is limted. In the peeling
pee@PRgrappardtubhe prebbAgLHAL by OudBlgbEhe 180h ERbRCEEVice

with a peeling unit 40 shown in Fig. 8 or ‘a peeling
162unily #5/vhowe EBtFig. af. agbeopeeht8gvanié 4 hmére than 1
- conposed of a loading table 41 and a peeling nmean 42,
so thet| ohdi pgelabhgele4igsbhanga pdesided fatudpl 2lj ngpedd

reinforcing plate 2 of the flexible filmsubstrate 6

_.contoaposédtbe mheorelff oisi pegrpbaned 26oc 2thad. the roll .

flexible film4 adhered thereto with the renovabl e

"surépganepekdy¥i @fi hherhotding hevebateeeh, théchpbdingg

mean 42 being provided for holding the flexible-film
poriigRdlpuhpeng Predehernined rezivwen ki eneedcanbrrl the

eel le 38 indicated by an arrow so as to pee
per Ré?e@hgyfﬁ§%VbP% EPE nd knoar fRQERY heS8 eFPVERR e BRYani c

| ayer 57 The eellng mean_42 can_hol d the end of
relgh VFI@?YBF% SPPPh ¥2 af b%?lf??m%m%?eh?%ead%%$d%ﬁﬁﬂ¥9ned

Valég,ls §tfpl¥he torque épplled to the support body 12 is

limited by adjusting the supply VOltage to the
electromagnetic clutch 156 so that the tension applied to
the flexible film 4 in peeling is limited. -

In the peeling apparatus 1, the peeling unit 10 may be

replaced with a peeling unit 40 shown in Fig. 8 or a peeling

unit 45 shown in Fig. 9. The peeling unit 40 is composed of

a loading table 41 and a peeling mean 42, the loading table

41 being provided for holding the reinforciﬂg.plate 2 of the
flexible film substrate 6 composed of the feinforcing plate
2 and the flexible film 4 édheréd thereto with the removable
organic laver 3.interposed therebetween, the peeling mean. 42
being provided for holding the_flexible film 4 and puiling
it in the direction extending along the peel angle 38
indicated by an arrow so as to peel away the flexible film 4

from the removable organic layer 3.



mai ntained in the range of nore than O to 800 by a
~drive source not -shown in the figure; however, in
order to nore 5 stably control the peel angle 40, the
peeling unit 45 described belowis preferably used.
As shown in Fig. 9, the peeling unit 45 is conposed of
a loading table 46, a peeling nean 47, and a support
roller 49, the |oading table 46 being provided for
hol ding the 10 reinforcing>glate 2 of the flexible
filmsubstrate 6 conposed of the reinforcing plate 2
and the flexible film4 adhered thereto with the -
r efRY abL &1 DR Gant£n | &Y &ard hd1d SFROSEd (derghetvRaiiple -
the peeling mean 47 being provided for holding the
filhl exhhbephihlm 4 #sRdiputhéngebl hAglbesdSigli segbien
extendi ng al ong the peel angle 38 indicated by an
maifth@Wed0iASthe pefyeavBymbbhe thexi bl eofsdm¥yfaoarihe
renovabl e organic |ayer 3, the support roller 49 being

' souptevhdedshawa fnatke5fifaresuhpeeteng theofdexi bbemore
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film4 in peeling. 20 The | oading table 46 and the

.stabimneobbraiethet beedltanghe. 4Dastheapeel biigtimeipesbing .

apparatus 1 and can be noved i ndependent|y of each

desgrhbﬁdl heihuharngﬁeaabwregedon by drl Ve Solrces T U

and gui des which are not shown in the- flgure The
subporitown| derF . rihy e maskiew bipit 3 vie samRasebtof
25 shown in the figure, may be used as_a free roller

a 1ﬂﬁ€hnBeFﬁ§1§846se%aP%?%Hn$r@ﬁ??h@7dr@@% %o%?%%prBrr%%§er

be fixed so as not to be rotated,
49, the loading table 46 being provided for holding the

reinforcing plate 2 of the flexible film substrate 6

composed of the reinforcing plate 2 and the flexible film 4

adhered thereto with the removable organic layer 3

. interposed thefebetween, the peeling mean 47 being provided

for hélding the_flexible £film 4 and pulling it in the
direction extending aiong the peel angle 38 indicated by an
arrow so as to.peel away the flexibie film 4 from the -
:emovable organic layver 3, the support roller 49 being
provided on a frame 50 for supporting therflexible-fiim 4 in
peeling.

The loading table 46 and the frame SO‘ére fitted to the
base table of the peeling apparatus 1 and can be moved
independently of each other in the hérizontal direction by

drive sources and guides which are not shown in the figure.

‘The support roller 49 may be rotated by a drive source not

shown in the figure, may be used as a free roller when being
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VWen the peeling mean 47 holds the end portion .of the
flexible film4 by a drive source not shown in the
figure 5 and. pulls it in the direction extending along
the peel angle 38 indicated by the arrow in
synchronous with the novenent of the |oading table
46, the peeling can be perfornmed while the peel angle
38 is maintained in the range of nore than 0 to 800.
Wien the peeling is perforr®d,- the frane 50 10
provided with the support roller 49 may be stopped or
may be noved in the direction indicated by an arrow,

: sepﬁ&ﬁ%eﬁsfrbﬁethg'ﬁ%EVEOBOQEB@S'BE ﬁQij?éthQe&hgo as not

novenent of the |oading ‘tab ernatively, as
to 8eOkBertegbodi nent, when the peellng 15 nmean 47 hol ds
the end portion of the flexible film4 by the drive
SONKEE fIRé SEOWING méde 47 WEEISNchPUdE pdriibn of the
synchronous with the novenent of the frame 50 inthe
flestibeet fanmi adbgatedrhyet Bouareonbtt BRbwhSini théheigure
direction to the left side in Fig. 9, the peeling can’

__andbeupésfmtned Phewlilrecthenpegtendihg. 3Bong. nhenpaehedngle“”___._

in the range of 0 to 800. Wen the peeling is

g g pedﬁgﬂned byheheoadny tabBEndﬁronaysbe15hoppedmovemayt [ S

be noved in the direction opposite to that of the

of kbeehending tablerdfe 5be Mhehirtiecpeebengerformed while
perfornmed using the peeling unit 45, 25 it is

theppgpdr apréet 8t LehBainEainpd 1| Fhe B@ngﬁpﬁﬁrFéﬁethﬁg e
the surface of the_support roller 49. Accordi ngl t he

to PPExi b'BER| Fhfi Bepb1BE §§|8@6f8§m?ﬂe Eﬁ%p6¥?m?o?¥er
prov1ged with the support roller 49 may be stopped or may be

moved in the direction 1nd1cated by an arrow, that is, the

‘direction opposite to that of the movement of the 1oading

.table 46.

| Alternatively, asranother embodiment, when the peeling
mean 47 holds the end portion of the flexible filﬁ 4 by the
drive source not shown iﬁ the figure and pﬁ;ls'it in |
synchronous with the movement of the frame 50 in the
direotion indicated by the arrow, that is, in the direction
to the left side in Fig. 9, the peelinglcan be performed
while the peel angle 38 is maintained in the range of 0° to
300. When the‘peeling is performed, the loading table 46
may be stopped or may be moved in the direction opposite to
that of the movement of the frame 50.

. When the peeling is performed using the peeling unit 45,

it is preferable that the flexible film 4 be supported by
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hence the peeling is stably perforned. In addition,
when the peeling is performed, the support roller 49
is 5 preferably driven so that the roll surface speed
of the contact surface with the flexible film4 is
approximately equal to the noving speed thereof, or .
the support roller 49 1is preferably in a free
rotation state. As a result, slipping between the
support roller 49 and the fA%xible film 10 4 can be
prevent ed, and hence defects such as damages done. to
the flexible film4 can be avoi ded. Wen the peel i ng

_.thel SurpgatbobiEdnet BapBBRROLb1IBE £5. 49288 BEnGOY, | Bhe

rotation state; however, only when damage done to the

- flextibflaceioh ﬁbetofbexgbhaeﬁlbg1éhéaeuﬁﬁotanebgﬂerthgnd

roller-is not in 15 rotation state. The peeling unit
hené@ @hedbeptynbeigsedabngt padfofmeéle peehdagtiuoh] @HEn
of the peeling apparatus 150. Anot her enbodi ment of

- thet beepésbi hg petrifiodmefl, t hhepseppatt ravkati oa sl be

descri bed using a peeling apparatus-40 20 shown in

...Prefeyab8y Whévpni seryhstrubeureldf suhéapeespagd of .the ... .

apparatus 40 shown in Fig. 8 is as follows. The

“conpaeki ayrfappavathsthe fiecsbhpesEilof 4t he fppubrgmabtely

41 and the peeling nean 42, the |oading table 41

equpdi fg phevRgEAngoFPeRd| hAgeehe PEi hhor eVWPROBE arelber 49

which is_the glass 25 substrate, of the flexible film
is BEBE?FﬁPéyeleoﬁp8§68 rBFth@n6EtaF%rnf%?c?nﬁeﬁPéFe 2
the flexible m 4 adhered theretg

‘SllPBﬁBQaBFEWSFBaﬁPE FH?B?rE Fﬂ%%?Bo%%da?ﬂeF%Befhﬁﬁhble film

4 can be prevented, and hence defects such'as damages done

to the flexible film 4 can be avoided. When the peeling is

'performed, the support roller 49 may be not in rotation

‘state; however, only when damagé done to the surface of the

flexible film 4 can be ignored, the roller is not in
rotation state. |

The peeling unit 40 or 45 may be used iﬁstead of the
peeling unit 170 of the peeling apparatus 150.

Another embodiment of the peeling method of the present
invention will be‘described using a peeling apparaﬁus 40

shown in Fig. 8. The primary structure of the peeling

apparatus 40 shown in Fig. 8 'is as follows. The peeling

apparatus 40 is compbsed of the loading table 41 and the

peeling mean 42, the loading table 41 being provided for

holding the reinforcing plate 2, which is the glass

substrate, of the flexible f£ilm substrate'ﬁ composed. of the
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" the peeling menber 42 being provided for holding the
flexible film4 and pulling it in the direction '
extending 5 along the peel angle 3.8 indicated by the

arrow so as to peel away the flexible film4 fromthe
renmovabl e organic |ayer 3. The peeling nean 42 hol ds
the end portion of the flexible film4 and pulls it by
the drive source not shown in the figure while the
peel angle 38 is maintai mecd mthe 10 range of 0 or
nore and preferably in the range of 10 to 80, thereby
perform ng the peeling. Another enbodi nent of the

rela%gfcﬁﬂg”%hEQ% of ahle cReeEeRkinhBVERaMOR WahbrBE théreto
descri béd using a peeling apparatus 45 shown in Fig.

wit® tﬁﬁer@hbﬁ%k&esb&gﬁhﬂﬁe1@&e&h9 peekrBgséa @RRREBLUReen,
45-shown in Fig. 9 is as follows. The peeling

| thedpR@Nahys meabies 20Mpesad phovhacklozdingotiabhg éfe the

peeli.ng mean 47, and the support roller 49, the
flelkxdadiengilmakl endbpheilnggpievidedhboaikekding tReending
reinforcing plate 2, which is the glass substrate, of

_ alotlye thieeyieklle ahiglim 38bshadtatad Bycahposedowf sbhes to peel . . . .

reinforcing plate 2 and the flexible film 4 adhered

“awayhéhet ¢ lwixtiblehd ilendV fibbe chgamemolapee 8rganier paged 3.

t her ebet ween, the peeling nean 47 being provided for
hoTbaneehénﬁlmﬁabl@th¢hdﬂ binel o0d | Pogtion|ef t e
direction extending along the peel angle 38 indicated
fleppbilge fA3mafr gRdspuAd St dTpkyl © ﬁa?rﬂﬁé PPBXFBI BOF| FhPyn
fromthe 61 renovable organic |aye t he support
in e élongepubige §h8vpasa 9891§u5éoﬁﬁlH@lﬂﬁélﬂﬁéxFBIEhe

film4 in peeling.
range of 0° or more and preferably in the range of 1° to 80°,

thereby performing the peeling.

Another embodiméht_of the peeling method of the present‘
invention will be described using a peeliﬁg apparatﬁs 45
shownlin Fig. 9. lThe primary structure of the peeling
apparatus 45 shown in Fig. 9 is as follows.  The peeling
apparatus 45 is composed of the loading table 46f the -

peeling mean 47, and the support roller 49, the loading

‘table 46 being provided for holding the reinforcing plate 2,

which is the glass substréte, of the flexible film substrate

6 composed of the reinforcing plate 2 and the flexible film

4 adhered thereto with the removable organic laver 3

interposed therebetween, the peeling mean 47 being provided

for holding the flexible film 4 and pulling it in the
direction extending along the peel angle 38 indicated by the

arrow so as to peel away the flexible f£ilm 4 from the
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a free roller whe

support roller 48 is fitted to the frame 50. The

| oading table 46 and the frane 50 .are fitted to a 5
base table 48 and can be noved i ndependently of each
other in the horizontal direction by drive sources.
whi ch are not shown in the figure. The support roller
49 may be rotated by the drive source not shown in
the figure, may be used as a free roller when being
separated fromthe drive sddce, or 10 may be fixed
so as not to be rotated. Wen the peeling nmean 47
holds the end portion of the flexible film4 by the

rem@&%bqe8@%5§ﬁ160&a§eewg,iehehgu%E99£ero§mQrpwblﬁe&hgin'

the direction extending al ong e peel angle 38
providiegatresd RBypbBetahgovhenrs¥ReBLeN@usSmWst Int PBeling. A
- novenent 15 of the |oading table 46, the flexible film
suphotdn rbeleechedisavaytwli ke the peemeangle 38 is

mai ntained in the range of 00 to 80. Alternatively,

asThaolbadirgboshhend ¢ abdnthdef paedi HY areahi diedotslsa

the end portion of the flexible film4 by the 20

. basgr itableodBcendotashbenmprwetihénfiegandenntlypakl sach opher . ..

synhchronous with the novenent of the frame 50 in the

~in gheebbirégontalhdirettishdbyi Arite Ebgucesmwhécbeerengot._.mmmmmm;m.mj

can be perfornmed while the peel angle 38 is

- showni Anaithed figurke r Fhgesuppott 508der249 aynbeheptated

enbodi ment of the present invention, there 62 may be
by kbt fR¥E &°HECROBOFoFfhpUR| LRgthRefLPBXP DI BRY| PR REBH @S

the reinforcing Blate while at |east a part, of the
n being separated from the drive source, or

may bé fixed so as not to be rotated.

When the peeling mean 47 holds the end portion of the
flexible £ilm 4 by the drive source not shown in phe figure
and.pulls it in the direction extending alpng the peel angle
38 indicated by the arrow in synchronous with the movement
of the loading table 46, the flexible‘film'4 can be peeled
away while the peel angle 38 is maintained in the range of
0° to 80°. |

Alternativeiy, as another embodiment, when the peeling
mean 47 holds_the end portion of the flexible film 4 by the
drive source not shown in the figﬁre and pulls it in |
synthonous.with the movement of the frame 50 in the.

direction to the left side in the figure, the peeling can be

performed while the peel angle 38 is maintained in the range

of 0° to 80°.

. As another embodiment of the preseﬁt-invention, there



10

15

20

25

reinforcing plate i's being curved. Mre particularly,
there is preferably used a nethod in which after the
reinforcing 5 plate'is curved, the flexible filmis
peel ed away therefrom while the curved state of the
reinforcing plate is being maintained or a nethod in
which the flexible filmis peeled away fromthe
reinforcing plate while it 1s being curved. Preferable
- exanpl es of this peeling m#?hod and 10 apparatus wil |
be described with reference to figures. Fig. 10 is a
schematic front view of a peeling apparatus 60 of the
mayPbes @ehtib¥eat hofethbd. £é&% psedingchrabtiexipr08t FY1/WErom
of anot her enbodi nment using the peeling apparatus 60,

theFirgin¥dtainbSpaaseheiatiecatr aahsyi ewpatt1lbfannkher

peel i ng apparatus 80 of the present invention, Fig.
reibZpbying alacketdmt beihgootirvedw skowengaatpeelanly, there
status obtained by using the peeling apparatus 80,
is amefFirgbl¥3ubssdaa mehbpdtin Whonh sfewrshbei ngiafiothing
enbodi nrent of a loading table 81. 20 First, the

_plapeelisnguappds athe G0eshbhe EHLM| §s DOekefll awpy therefrom

described. In Fig. 10, the peeling apparatus 60 is

"”Whléﬁoﬁhe GArERdpEERECt RE ﬁhexrenefﬁrphneub%@ﬁeteseb61n9

nmposed of a reinforcing plate 4 which is a gla

‘mal§GBéPF§t@r anBieghofl| &nj ghéchi Eheofhanible £htRel®d RF?%ed

t he renovabl e, organic 25_ | ayer_ 3 such as
awa§r5§88ré §eﬁ§FPF8€°éBﬁegﬂeée|HPé?Eo%Edls6§elng curved.

there n. The peeli qﬁgaratus 60 | gP ed of
a8 ETOR oL § BIERASS 0 odf TR e 152 Shf B badi ng
appargkgs6%ill be described with reference to figures.
Fig. 10_is a schematic front view of a peeling
apparatus 60 of the present invention, Fig. 11 is a
schematic front view of another embodiment using the peeling

apparatus 60, Fig. 12(a) is a schematic front view of

another peeling apparatus 80 of the present:invention, Fig.

12(b) is a schematic front view showing a peeling status
"obtained by using the peeling apparatus 80, and Fig. 13 is a

" gchematic front view showing another embodiment of a loading

table 81.

First, the peeling apparatus 60 shown in Fig. 10 will

) be described. 1In Fig. 10, the peeling apparatus 60 is shown

which peels the flexible film substrate 6 composed of a
reinforcing plate 4, which is a glass substrate, and a

flexible film 2 adhered thereto with the removable organic

layer 3 such as a pressure-sensitive adhesive interposed -
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. reipfipEFing B

the | oading table 61 being provided for holding the
flexible filmsubstrate 6 at a non-adhering surface
thereof, the 5 peeling unit 62 being provided for
actually peeling the reinforcing plate 4 anay from
the flexible film2, the |l|oading table 63 being
provided for receiving the reinforcing plate 4 after
peeling. The |oading table 61 and the | oading table 63
are 10 fitted to a base t-al¥l%e 64 so as to be freely
novabl e up and down and are noved i ndependently of
each other by drive sources not shown in the figure.
thelr@paddekhon, Tha baelqaﬁea pavhtasesdl ikheohBadtador a
table 61 and that of the Foadlng tabl e 63, suction
loahehgs tabeePbayi dedes@ihbatiner kpi ea88 4518haced eavibess,
respective tables are to be independently held by

thevaeddinguthble 6Si PginyapyuUwLaear €68 neLAsheWBhentibrible

figure. Next, the peeling unit 62 is conposed of a
filhodybetraket at nenabbGohauiihgrahgt harsacéacretbereotha
hol di ng portion 20 65 which defines the anmount of

:_peedéhgrnaﬁtoﬁzobeﬁhe-pebnidediﬁgrphateallyapéeahagﬁshe.."_“._'

cantil evering the body of rotation 66 with a shaft 67

“reipforhingt héabed¢ eWavofavimohhig6flexiblecfylmoRatbhee

- thereabout, and a rail 69 freely guiding the frane 68
loaganghtabisebBabpéng4prravidednéer zoacaiv2sgdihect i on.
The hol din ortion 65 is fornmed of an elastic 64
gé ©ad atFabbRPelaRd- suction holes are

provided ipn the surface._ By a vacuum source not shown
inTW%el??gﬁﬁ%xtable 61 and the loading table 63 are

fitted to a base table 64 so as to be freely movable up and
down and are moved i£erendently of each other by drive
soﬁrces not shown in the figﬁre. In addition,‘in_thé upper
surface of thelloading table 61 and.that of the loading
table 63, suction holes are provided so that erkpieces
pléced on the respective tables are to be'independently held
by vacuum-suction using. vacuum sourceé not shown in the
figure. .

Next, the peeling unit 62 is compoSed of a body of
rotation 66 having_at the surface thereof a.holding pottion
65 which defines the amount of deforﬁation of ﬁhe |
reinforcing plate 4, a frame 68 cantilevering the'bodg of
rotation 66 with a shaft 67 so thét the body of rbtation 66
is ffeely rotatable thereabout, énd a rail 69 freely guiding

the frame 68 on the base table 64 in the horizontal

‘direction. The holding portion 65 is formed of an elastic
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- holding portion 6

parts to be brought into contact wi th the relnforC|ng
plate 4 can be perforned vacuum suction. The suction
hol es 5 provided. in the hol ding portion 65 are forned
so that- parts at which the reinforcing plate 4 and
the hol ding portion 65 are brought into contact with
each other are sequentially sucked. In addition, in
order to hold the reinforcing plate 4 while it is
bei ng curved, the hol di ng $4 f-ace of the 10 hol di ng
portion 65 has a curved surface. The curvature radius
of the curved surface described above is forned in

nateeashiguzh aB af rLBBeRceLhAIsAEEtBRTRREEs 3P hBByided in
~anmount of deformation acceptable for the reinforcing

thePsab@ate . Theydbneasi,on abutBe eHEVALhBLE hadiHs E$gdpe,

preferably in the range of 20 to 1,000 nm and nore
parpiefer all prionghite ihaBgeoatas® 4etB0QnEMreYheBrthgg plate
reinforcing plate is a glass substrate, the curvature
4 cﬁadbuspe&f@&ﬁhar&bbﬁumnshbelbangeTn& 400ttt 6n1h6808s MM
and nore preferably in the range of 500 to 800 mm

. providedt He 2Gechoidtingeppadiva. 65. aoe Somhkd. thethat parts. .

reinforcing plate nay be put outside a plastic

Tat wbfictingbieomeiagooniagdpiayebé dadngbd hsbduhatPQEEiongGS'“ A

t hereof cannot be further perforned, or the
arer probghsi Agtpl spataay wWétletarhedtbert Axe ﬁEQQEnglelly
the reinforcing plate after peeling cannot be
suckegf. or kedad@péaons fRecEdevator Botddrhs rsipberrangeplate
a force, for peeling the 65 reinforcing plate_becones

4 whéfpcidnds Qﬁ&nﬁscHrVéguthe peifitng euphsfepel the

erforned.in s%nchronous w th the novenent
has a curved surface.

The curvature radius of the curved surface described
above is formed in consideration of the peeling performance
and the amount of deformation accePtablé'for the reinforcing

plate 4. The dimension of the curvature radius is

-preferably in the range of 20 to 1,000 mm and more

preferably in the range of 50 to 800 mm. When the

-reinforcing plate is a glass substrate, the curvature radius

is preferably in the range of 400 to 1,000 mm and more
preferably in the range of 500 to 800 mm. When the .

curvature radius is too small, the reinforcing plate may be

‘ put outside a plastic deformation region and may be damaged

so that peeling thereof cannot be further performed, or the
reinforcing plate may be deformed so that reusing of the

reinforcing plate after peeling cannot be performed. When

the curvature radius is too large, a force: for peeling the
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of the holding portion 65. Furthernore, the rotation
of the body of rotation 66 5 and the horizontal
novenent of the frame 68 are independently performed
by drive notors not shown in the figure and are
synchronously controlled so that a contact portion
bet ween the hol ding portion 65 and the reinforcing
plate 4 is sequentially noved in the horizontal
direction 10 (direction imdXxated by a horizontal
arrow in the figure). 'Since the loading table 61 is
freely noved up and down, i-n peeling the reinforcing

reiflrare o LOALLNB LLAXEDhE hhBLe, ahBeaboadiaguiabl e

is moved in the vertical direction and 1s stopped

.pee@Hﬁé RASnbitOBeabeWRbeReliNenr eyREAFEhRAsPLEER #hdOSm8Pdment

- the holding portion 65 is brought into contact with

- of edehnhoolhey gbraiprhedsterm ned pressure. On the other

porgspnr BEL¥gepr ther BBL¢ing ppetienr§

hand, the |oading table 63 is provided for receiving

t heut ehetao£é Ngthel BdE€adidhes Eothabedly IGf rotation 66
vacuum sucked to the holding portion 65 of the

andpedlei hgrisbht62. mdhatmens, ofif the flhemd806peateng is.

- conpl ete, while vacuum suction the reinforcing plate

T indépenfenpégl prygfonined6Byi driweecdotorbhrot oabowy fabtbe

63 as shown by dotted lines in Fig. 10. After the
figdiret andearpesypehroheupdivntontirnglpiase hbkt dycohbact
hol ding portion 65 and the loading table 63 is '

ggénéftbelrﬁbHQOﬁﬁ1n9
~and npre preferale inthe range of 0.1 66 to 1 mm by
PlagBying St REIFEREL ALY aBPEeB3innthRehoEi EPRRRL direction

diregtion, .the vacuum suction is_rel eased so as _to
(diggﬁgggpeind&categ by a horizontal arrow gn the f&gure).

Since the loading table 61 is freely moved up and down, in
peeling the reinforcing plate 4 from the flexible film 2,'-
the loading table 61 is moved in the vertical direction and

is stopped at a position at which the reinforcing plate 4

"~ and the holding portion 65 is brought into contact with each

. other at a predetermined pressure.. On the other hand, the

1oadiﬁg table 63 is provided for receiving the reinforcing
plate 4 thereon which is_vacuum—sucked to the holding
portion 65 of the peeling unit 62. That is, after the
peeling is complete,.while vacﬁum-suction the reinforcing

plate 4, the peeling unit 62 is moved to the-loadihg table

63 as shown by dotted lines in Fig. 10. After the distance

between:the'reinforcing plate held by the holding portion 65

and the loading table 63 is controlled preferably in the

range of 0.1 to 3 mm and more preferably in the range of 0.1.
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the reinforcing plate 4 fromthe holding portion 65,
~and as 'a result, the reinforcing plate 4 is
transferred onto the 5 | oading table 63. Next, a
"nethod for peeling the flexible film2 using the
peel i ng apparatus 60 shown in Fig. 10 will be
described. After the |oading table 61 is noved to the
| owest point, by transfer nmeans not shown in the :
figure, the flexible film 6B0 -substrate 6 is placed on
- the loading table 61 so that. the flexible film2is
| ocated at the lower side (the reinforcing plate 4 is

to hogat 89 Abvilg WRREHah9R)- ta§MQSG§U§Ht£Me {hecyaguum
source not shown in the figure is. driven, so that

-dirkbeibhexihkbevhbhnsyhstiaheid tél@&EQdOQotgg L8 separate

| oadi ng table 61 by vacuum suction. Next, in order to
thepQ&thBBcﬁngtﬁnhtéountrSmOEhbhﬁomahﬂgnﬂo@@lbﬁn6§5 ghd as
'~ the peeling unit 62 at a position over the right end
a rebullhe thei pbOn€orgipbapeadei 8 thetthaurerréleohtanehe
'68 is noved, and the body of rotation 66 is noved by

portlon 65 descrlbed above i's conplete the Ioadlng

't albbet 612 | 6 i'deIpM@li'mdth&ﬁéflﬁﬂmém Fi ﬂl'([')fz't"-t@-'ﬁg e e e

reinforcing plate 4 and the start point S of the
thehpegil AggpaprPPabAtBS APeshewnghn Fhgo tOnvhatl hetdesarhbed.
other at a predeterm ned pressure. The pressure is 25
phEteF ablh§ f a@h@grgﬁgéeoﬁlolgomoyedltnpghgndqmﬁag.901nt,
67 - preferably in the range of 0,01 to 0.2 MPa. Wi
by FH@“§F3FemI%§€rPBEdSEBUGelFstBﬁuﬁbgﬂﬁ?ntﬁhﬁeﬁleX1ble film

substrate 6 is placed on the loading table 61 so that the
flexible film 2 is located at the lower side.(the

reinforeing plate 4 is located at the upper side).

Subsequently, the vacuum source not shown in the figure is.

driven, so that the flexible film substrate 6 is held on the

" loading table 61 by vacuum-suction. Next, in order to

positioh_a start point S8 of the holding potion 65 of the

peeling unit 62 at a position over the right end of the
reinforcing plate 4 in the figure, the frame 68 is moved,

and the body of rotation 66 is moved by rotation. After the

" positioning of the holding portion 65 described above is

complete, the loading table 61 is moved upward; and the
right end of the reinforcing plate 4 and the start point S
of the holding portion 65 are brought into contact with each

other at a predetermined pressure. The pressure is

- preferably in the range of 0.001 to 1 MPa and more
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t he vacuum source not shown in the figure is driven,
so that the holding portion 65 is vacuum sucked to -
the reinforcing 5 plate 4. Subsequently, the novenent
of the frame 68 to the |left side and the rotation of
the body of rotation 66 anticlockw se are
synchronously perforned, so that the curved surface
of the holding portion 65 is sequentially brought
into contact with the upperé’surface of the. 10
reinforcing plate 4 fromthe right side. Accordingly,
since being sequentially curved fromthe right side,

pretfié@*abrl?‘ NHORGiNG aRlbRt 8540l 910ebNg sepdrated fromthe
flexible film2, and as a result, the peeling between

thenive tdessthbedaabevenis §§&H@nisa%éyn@emé£ME&&hed
fromthe right 15 side. Wen an end point E of the
thehehdiung pouticenndt teawhesn the kFefhrendsofirihen, so that
reinforcing plate 4, comes into contact: with the |eft
theehd1ldiege pbrtdne ﬁ&SieSvhb&nmeﬁekgh,tbhﬁhep@éhhﬁ@rbSng
conplete. Wien the peeling is conplete, the novenent

- plage #he Fphseqb@nang,t bber obaementobft hbebbedymof 680to the

rotation 65 are stopped, and the | oading table 61 is

'WIEfﬁbﬁéde”d@ﬂhﬂ&ﬁdr0$@tﬁhatthehéEbnﬂUrbfhgbpﬁaieﬂ4€§hd'”“"

the flexible film2 are substantially separated from
antdgdpclwhee. aggbsyggbnpnpusiierpsdgroeds osat Ebat6shes
rotated clockwi se so that the central portion of the
curveinpyréprg 25 phat BoddiraunarsierelSt &St ReTneREiAlY
ortigon 65 is placed at 68 the |owest position. The
brdﬁﬂ&ﬁeleéou§°Pﬁ@ﬁtnﬂeéa FﬁetHEPEFlﬁH?fEFFe€F|BHe S0

t he rglnforC|n n tgte 4 held QZ

.t ha .
reinforcing plate fr right si Accordlngly, since

belng sequentially curved from the right side, the

reinforcing plate 4 is being separated from the flexible
film 2, and as a.result, the peeling between the two
described above is sequentially performed from the right
side. When an end point E of the holding portion 65 reaches
the left end of the reinforcing plate.4,'comes into contact

with the left end thereof, and passes therethrough, the

‘peeling is complete. When the peeling is complete, the

movement of the frame 68 and the rotation of the body of
rotation 65.are stopped, and fhe loading table 61_is moved
downward, so that the reinforcing plate 4 and the flexible
film 2 are substantially separated from each other. 

Subsequently, the body of rotation 66 is rotated

clockwise so:that the central portion of the reinforcing

plate 4 vacuum-sucked to the holding porticn 65 is placed at
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‘porfiopnpenis 5SLeREPH: bdaythatnhhe vein

hol di ng portion 65 is placed over the |oading table
63.- Next, the loading table 63 is noved upward so
that the space 5 between the upper surface of the

| oadi ng table 63 and the |[|owest point of the
reinforcing plate 4, which is the central portion
thereof, is 0.1 to | mm After the space described
above is ensured, the adsorption by the hol ding
portion 65 is rel eased, so&8at the reinforcing plate
4 is 10 transferred onto the | oading table 63. After
the transfer is conplete, the vacuum suction by the

thel 9adieRd bakhieibs. reheagedmeand by eh&ﬁaméﬁsa dgvige
not shown in the figure, the separated t

r1gh@|Bﬁ@%@tﬂgnp|@betﬂaﬁndhbhﬁeﬁhgékehﬁgfbhﬁte24aﬁéld by the
individually transferred to subsequent steps. 15

" hol8ukseguentiby, 68f Ler ptheepeskergtHBi L08dihg tebuened. to

the original position, the sanme steps as descri bed

- Nexabovhealeadtihgntabpeassdiy pevtar updarlosbhahapeehéngpace

of the following flexible filmsubstrate 6 is

_betperhotiedupbrraspeéhiagofpphealasdshgwhabheF6g. add, the

hol di ng mean 20 70 having a hook shape for hol ding

“lowgmg BndnpopﬁlbheofeuhéorcengfQletﬁg4pluhecu is thdaed

to one end of the body of rotation 66 of the peeling

censppar reusien shewAofn FBg0-10toAl mmt erABtefothehepace

hol ding mean 70 is not particularly limted, and for
dess%ahﬁﬂeabaVﬁeﬂalenaureérnthanada°€eFaﬁvcbnayhﬁehg%@ang
25 However, a_conpqQsite structure is greferabl used
AEELNI RtERe 4
rei nf orci e 4 is nade of

tragsgsrggﬂggéipaFkguiﬁaggng table 29 pIa%ter the transfer:

is complete, the vacuum-suction by the loading table is
" released, and by a transfer device not shown in the figure,

the separated the reinforcing plate 4 and the flexible .film

2 are individually transferred to subsequent steps.

Subsequently, after the peeling unit 62 is returned to the

‘original position, the same steps as described above are

‘then repeatedly performed, so that peeling of the following

flexible film substrate 6 is performed.
In a peeling apparatus‘shown_in Fig. 11, a holding mean

70 having a hook shape for holding one end portion of the

reinforcing plate 4 is fixed to one end of the body of

rotation 66 of the peeling apparatus 60 shown in Fig. 10. A
material for the holding mean 70 is not particularly limited,
and for example, a metal, a resin, and a ceramic may be used.

However, a composite structure is preferably used in which a
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rubber or a resin. A peeling method perfornmed using

the peeling apparatus '5 shown in Fig. 11 is as

follows. The |loading table 61 is noved down to the

| owest position, and the frane 68 is then noved to ,

the right side so that the holding portion. 65 is not

| ocated over the |oading table 61. while the state

descri bed above is being 10 namintained, by the

transfer neans not shown-ir&he figure, the flexible
~filmsubstrate 6 is placed on the loading table 61 so

that the flexible film2 is located at a | ower side

malhtB%d&eh%fﬁbﬁbntpbaE%tﬁl'énhoﬁaESHtQEtaBaHEpﬁitﬁ'Qﬁé-
Subsequently, by using the vacuum source not shown in

reibff@rtinki gubee khesfhgyebbe hi kBrsuhsteatg16siiénhgkda
on the loading table 61 by vacuum suction. Next, the
rubbeadiorg at akkentl i s noved upward so that a part of
t he hol di ng nean 70 having a hook shape is placed at

a 30§eé10ﬂgcmetna@qurﬂ@rm@dtﬂelmgghmeam@bxﬁmg|a§paﬁatus
the 20 reinforcing plate 4. Then, the frane 68 is

.showoveéd Fdgthel lief assfd@lewsthat. the ri.ght. end.portion .. .. ... ...

of the reinforcing plate 4 is fitted into the _
~ hoBke shopéingotahba of isenoned diown neantve kewasown
in Fig. 11, and hence the holding nean 70 can hold
pOSﬂﬁeonhghpdeﬁaepérﬁm9n68flﬁhéheeumﬁﬁeéuhg PBepraght4side
In this case, the gap between the hook-shaped 70
SO ﬁBﬁFl6HeohoﬂﬁénﬁoPGFEg°ﬁe§ﬁ ¥6 BAl iﬁ@aFPQhPVéﬁdthe

portion of the relnforC|ng plate 4 in the thicknpess
1°a&FF€cFF8ﬁe|§l Whl e the state described above is being

maintained, by the transfer means not shown in the figure,
the flexible film substrate 6 is placed on the loadlng table
61 so that the flexible film 2 is located at a lower side
(the reinforcing plate 4 is located at_an'upper side)..
Subsequently, by using the vacuum source not shown in the
figure, the flexible film substrate 6 is held on the loading
table 61 by vacuum-suction.

Next, the loading table 61 is moved upward so that a

part of the holding mean 70 having a hook Shape is placed at

a p051t10n correspondlng to the rlght end portion of the

re1nforc1ng plate 4. Then, the frame 68 is moved to the

left side so that the right end portion of the reinforcing

plate 4 is fitted inteo the hook-shaped portion of the

‘holding mean 70 as shown in Fig. 11, and hence the holding

mean 70 can hold the right end portion of the reinforcing

plate 4. 1In this case, the gap between the hook-ehaped_
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preferably in the range of 0.1 to 5 nmand nore
-preferably 0.5 to 1.5 nm 5 Subsequently, while the
state described above is being nuaintained, by driving
a vacuum source not shown in the figure, the novenent
of the frame 68 in the left direction and the '
rotation of the body of rotation 66 anticlockw se are
synchronously perforned, so that the curved surface of
10 the hol ding portion 65 i sequentially brought into
contact wth the upper surface of the reinforcing
plate 4 fromthe right side. Accordingly, while being

pordybreds the nbeiaRher fledd PbakBadche $egHENthal b¥rcion of
lifted upward fromthe right end portion thereof sous

thel @@ reepangt pdafteom tthecha thexkhbesf Bikedribhchsi s
hel d by vacuum suction, and as a result, the two

predesabilhednabnee rangesequenti abl ¥ smpandt fRdref poarthably
right side. When the end point E of the hol ding

0.5pawt loBs Gm.reaches the left end of the reinforcing
plate 4, <cones into contact wth the left end

-t hevkeséquemdlyaseksl@0thées et be odgdc ribed peledvergis sbeing .

conpl ete. When the peeling is conplete, the novenent

“maigtatihedi r e d88vind shwacoumt sgnrgénpheSbgﬁy “Bfi the o

rotati on 66 are stopped, and the l-oading table 61 is
fighgeed thswAREEREn§oofhshet Rsare| ABoiei Afeplafes dispgtion

the flexible film2 are substantially separated from
andgfBg rotaginer oL7iheshpd¥qRéntriatine pbAFRELCIBELY B

66 i's . rotated clockwi se so that the central portion of

7'aretﬁgnFQFHFSPEFMgperformed, s0o that the curved surface of

the holding portion 65 is sequentially brought into contact
with the upper surface of the reinforcing plate 4 from the
right side. Accordingly, while being curved, the

reinforcing plate 4 is sequentially lifted upward from the

right end portion thereof so as to be separated from the

filexible film 2 which is held bf vacuum-suction, and as a

result, the two described_above are sequentially separated

from the right side. When the end point E of the holding

portion 65 reaches the left end of the reinforcing plate 4,

comes into contact with the left end thereof, and passes

~therethrough, the peéling is compiete. When the peeling is

‘complete, the movement of the frame 68 and the rotatiom of

the body of rotation 66 are stopped, and the loading table

61 is moved downward, so that the reinforcing plate 4 and

~the flexible film 2 are substantially separated from each

other.
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pl ate 4 vacuum sucked to the hol ding portion 65 is

| ocated at the |lowest position. The franme 68 is then
noved to the 5 right side so that the reinforcing- :
plate 4. held by the holding portion 65 is placed at
a position over the loading table 63. Next, the

| oading table 63 is noved upward so that the space

bet ween 't he upper surface of the |oading .table 63 and
the | owest point of the rei’¥forcing plate 4, 10 which
is the central portion thereof, is 0.1 to 1 nm After

t he space descri bed above is. ensured t he '

- VaghyeeGUEL L PP, bvhetxh@dp%ﬂlﬁaw@{éﬁ%%Il_soiae&@@sed
so that .a part of the Treinforcing plate 4 is

clobk&ﬂﬁéeébe@haﬁtthh@eheﬁdlnﬁptebbﬁ_63 thexteihheréinge
68 is further noved to the right side 15 so that the

platieght vaadupekucradotot brer BbDBOKGI BErphahesd i§ located
di sengaged fromthe hook-shaped portion of the hol ding

at mhanlovw@stapdshenecea.t heheefpamecsngipl ahendmovsed to the

totally transferred onto the |oading table 63. Wen

_.righlesidensbethhs tbepkeirforthegl padiagsthbldé BB the

nmoved downward to the | owest 20 position, and the

'”holdaQGUHDSucpnoﬁSbyStnéabeédangatabbetSGnlsveretbasédadlng

Next, by the transfer device. not shown in the
tabﬂ?géﬁe, Nretsephraledadivgntabieng3 piat @ovedndpyard so
flexible film2 are individually transferred to

'tha§u5§8qEEﬁFesPSE§eenSEB§eHEEﬂFI?urSFP@rofhEhﬁeb??ﬁbng

it 62 is returned to the 25 original position, the
tab%8n€3sPBBstH§ de¥ErLpRAIAho9E Ehe 7?1nFﬂEH1P%p%%?E%I%

eel i ng, of thg foII8Mﬁn9 erX|bI£ft

the space described above is ensured, the vacuum-suction by

the holding portion 65 is released, so that a part of the

reinforcing plate 4 is transferred onto the loading table 63.

Next, the frame 68 is further movgd‘to the right side
80 that thé.right end‘portion of the:reinforcing plate 4 is
diséngaged from the‘héok-shaped peortion of thé holding mean
70, and hence the reinforcing plate 4. is totally transferred
ontc the loading table 63.  When the transfer is cbmplete,

the loading table 63 is moved downward to the lowest

‘position, and the vacuum-suction by the loading table 63 is

released. Next, by the transfer device not shbwn in the
figure, the separated reinforcing plate 4 and the flexible |
film 2 are individually transferred to subsequent steps.

Subsequently, after the. peellng unit 62 is returmned to the

original position, the same steps as described above are
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Next, the peeling apparatus 80 shown in Figs. 12(a)

and. 12(b) will be described. 5 The peeling apparatus
80 is conposed of the loading table 81 directly

hol ding the flexible film2side of the flexible film
substrate 6 and a peeling unit 81 peeling the -
reinforcing plate 4 of the flexible filmsubstrate 6
from the flexible film2. The |loading table 81 is

gui ded by a 10 gui de 84 prdo\V ded on a base table 83

and is freely novable along the horizontal direction
by a drive source not shown in the figure. In

. theﬁdQbEbﬁ%ed&?Cbeﬁogﬁgﬁs QBetHEQnggglh? o§h§h§u55§§§w1ng.
‘ |

| oadi ng table 81, "and by connecfion wt

£1e%3BUBMES AW 68bBOLasBOWN ikNpEheckhadr e, the flexnble
film2 15 of the flexible filmsubstrate 6 can be held

byN¥R€E UUBhe Spieél Dilg UsHpigr @bu ¥ a8 UShSwet 1 0NFBfd ect2 (a) and
obtained. fromthe suction holes. The peeling unit 82
12 (b3 @dapobeddebcaipedss roller 85 a lift roller 86,
these two roll'ers sandw ching the 20 reinforcing plate
.4, Taadpeel bhy eappmoapu878hol sli compdeed ref nflos ciowling
plate 4 after the flexible film2 is peeled away. The

cantilevered by a rotation table 88 so as to be in a
flegibéer 6¢am gubstante 6Thrdppepseldhyern8s BE peeling the
preferably a rubber roller. In 25 addition, the
r91FSP£FF8ﬁ PABEE 8gofsthetféexihlg fide pebatrare78 from
to a lift table 89 by a rotation shaft coaxia
themFEﬁXlPﬁs Fa%at?on EaﬁtéPaﬁfﬂshEab}%sélrbﬁ|%Vl@%d by a

Eur er nor e
‘guide EH prov1&ed on. a base table 83 and is freely movable

along the horizontal direction by a drive source not shown

in the figure. 1In addition, suction holes are provided in

the surface of the loading table 81, and by connection with

a vacuum source not shownlih the figure, the flexible film 2
of the flexible film substrate 6 can be held by vacuum-
suction.using an vacﬁum-suctioﬁ effect obtained. from the
suction holes.

Thé péeling unit 82 is composed of a press roller 85, a
lift roller 86, these two rollers sandwiching the

reinforcing plate 4, and a roller group 87 holding the

- reinforcing plate 4 after the flexible film 2 is peeled away.

B The press roller 85 and the 1ift roller 86 each cantilevered

by a rotation table 88 so as to be in a free rotation state.
The press roller 85 is preferably a rubber roller. 1In

additiqn, the rotation table 88 is fitted in a free rotation



10

15

20

25

this lift table 89 is fitted to a base frane 90 so as
" to be freely noved up and down. By the notion of the
lift table 5 89, the rotation table 88 can be freely
noved in the wvertical direction. In addition, the
roller group 87 is also held by the base frane 90 in
a free rotation state. Next, a peeling nethod using
the peeling apparatus 80 w |l be described with
reference to Figs. 12(a) ~add t2(b). 10 First, the
| oading table 81 is.noved to the left  end so as not to
interfere with the press roller 85 and the |ift -
stak@l kBl a80irknchBeestat BydgsestRedoAbENSE t DYod % PRST @l th
means not shown in the figure, the flexible film

 theSkBShEAbE BehSerPbBCEHeOPrehs +oadéngss abl euBinspnéhal

the flexible film2 15 is |located at a |lower side (the
thiseihfer eablephbat €s4fisteliotat @0bate abrapPey o sédeds to be
Subsequently, by driving the vacuum source not shown
freehyt hevédgupeanfih@owhexi Byethel mot Sodsd £ atlee 611 Bt hedlsl e
on the loading table 81 by vacuum suction. 20 Next,

.89, heheosaniendesblebed asnvee Defely mieedobmitige . . . .. ...

table 81 is noved to the right side, the position in

rotation table 88 is adjusted so that the reinforcing

alsp| heddqbysthe| Pasedirame plQsiped wEERe t HREPEERR 9ERtTer

85 and the lift 25 roller 86 as shown in Fig. 12(a).
AFNFE ¢ e BRYpHRGBMIMod using dhoReA%k Joparatus 80

..conplete, the_loading table 81 is  actually nmoved to
Wll}hggrﬁﬁﬁ?r§Pﬁ%_%hBhi eg?B%%%g t¢ Bigs. 12(%) and 12 (b).

First, the loading table 81 is moved to the left end so

as not to interfere with the press rolier 85 and the 1ift

‘roller 86. In the state described above, by transfer means

' not shown in the figure, the flexible film substrate 6 is

placed on the loading table 81 so that the flexible film 2
is located at a lower side (the reinforcing plate 4 is
located at an upper side). Subsequently, by driving the

vacuum source not shown in the figure, the flexible film

- substrate 6 is held on the loading table 81 by vacuum-

suction.

‘Next, in the state described above, before the loading
table 81 is moved to the rigﬁt side, the position in the
vertical direction and the rotation angle of the rotation
table 83 is adjusted so that the reinforcing plate 4 is
allowed. to pass between the press roller 85 and the 1lift.

roller 86 as shown in Fig. 12(a). After the preparation
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‘position at which the under surface at the right end
of the reinforcing plate 4 of the flexible film _
substrate 6 is 5 placed over the lift roller 76, the
flexible filmsubstrate 6 being held on the | oading
tabl e 81 by adsorption,. Subsequently, the rotation
table 78 is noved downward and is stopped at a
position at which the press roller 85 presses the.
reinforcing plate 4 at a-pflddeterm ned pressure. 10
The pressure in this case is preferably in the range
of 0.001 to 1 MPa and nore preferably in the range of
desBribeliOab8vé MPacohBXbtel NEREOI BLH PRt BRLEB8811 S5

slowy rotated ant 1 cl ockw se around the center of the
acthes§ melb@rt85tRe Aight E94ALRA BXi StopPEaasgt shown

in Fig. 12(b), the right end of the reinforcing plate
posdtisnl atteHiby the LhéiérreLteac86at SOhet Haght heénd of the

peeling of the reinforcing plate 4 fromthe flexible
reififbac2ngtplase Yhep the righibeadfdimt debs £t 06 cidg

plate 4 is lifted to a predeterm ned |evel; the 20

..plaaaﬂLoVeckmhseliﬁtatbbnenf76hethetﬂlémhblabfblﬂssmbstrate.””m..”mm_nmf

stopped, and the |oading table 81 is then noved to

"6 behngrhghd endehat lcadpredeakl el HiEdo¥ pedeorpsiche.

| oading table 81 is noved to the right side, a pee
POTUR S Gsieidely  Here aefglfairidmggitla & &4 isampHee downward
flexible film2 is noved to the |eft side, and 25
and pRcohrPRRRE aFtH PPFSthoverenthichethraprags roller 85
progresses. 75 Wiuen the left side of the reinforcing
Preg?%_. ethe EREREOTHiRA L2t he? R o] RPEA{RrepBinedpressure.

reinforcin late 4 thu eel ed
The pressure Enpthis case fsgpreﬁgrably in the range of

. 0.001 to 1 MPa and more preferably in the range of 0.01 to

0.2 MPa.

Next, the rotation table 88 is slowly rotated

anticlockwise around the center of the press roller 85 as a

- rotation axis, and as shown in Fig. 12{b), the right end of

the reinforcing plate 4 is lifted by the 1lift roller 86, so
that the peeling of the reinforcing plate 4 from the
flexible'film 2 starts. When the right end of the
reinforcing plate 4 is lifted to a predetermined level, the
anticlockﬁise roﬁation of the rotation table 88 is stopped,

and the ldading table 81 is then moved to the right side at

- a predetermined speed. As the loading table 81 is moved to

the right side, a peel point between the réinforcing-plate 4
and the flexible film 2 is moved to the left side, and

concomitant with this movément, the peeling progresses.



away is then transferred onto the roller .group 87 by
inertia. After the vacuumrsuction by the | oading
table 81 is released, 5 by a transfer device not
~Shown in the figure, the separated reinforcing plate 4
and the flexible film2 are individually transferred
to subsequent steps. Subsequently, the |oading table
81 is placed back to the original position, and the
sane steps as described abo\e - 10 are repeatedly
Perforned,'so that the peeling of the foll ow ng

| exible filmsubstrate 6 is perforned. Wien a circuit

z _Wheaatth%r A o0l 13ROWR) the PLOWicded Qg bhstefh CiSlaQEsz thPbugn |
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or the electronic conponents 5 Such chips are

_théfb&b@%rrEQQ%&eﬁsonth@eréthHkhlﬁgtb@&@e LEERES peeled

portions 90 are preferably provided in a | oading table
awa¥l.is2 tHepadirihdfaitheddntAnthd heoladifiiphde Bl asertia.
shown in Fig. 13 so that the el ectronic conponents 5
Afveirl ltheotvadiivel-fstrct 1o by apey dideiiithg Tdeblehalgeid nreleased,
- size of the recess portion 90 nmay be perforned using

_.by. an tadaptfer. déyiker noheshbge oh 20et lidgneeesshpostpanated .

corresponding to an I C chip, for exanpl e, the depth

“reingoBcSnpop2ane andnthehkengthinhd EhémdeBheainitﬁdﬁéllY”'””““m“:'MJ

1to 20 mMm In addition, a suction hole may al so be

trapséerded ite subsenvensustape .91 of the recess portion

90 so that the electronic conponent 5 is brought into
cohvheeawrrhlys the berdony strPheedDdiianelaged k to
‘fixed to_the |l oading table 76 by vacuum sucti on,
theFGFﬂﬁéPﬁérQOSﬂﬁéOPoaBPﬁgtFSbFémﬁa§t885 psr feaceibgd above

flexi ble raw material. havin nlcropore whi ch
are repeatedly performed, so that the peeling of the

following flexible film sﬁbstrate 6 is pérformed.
When a circuit pattern (not shown) is provided on the
flexible film 2 or the electronic components 5 such as IC

chips are further mounted on the circuit pattern, recess

- portions 90 are préferably provided in a loading table 51, a

.loading table 53, and the loading table 81 as shown in Fig.

13 so that the electronic components 5 will not interfere

with operations. The change in size of the recess portion

.90 may be performed‘using an adaptor. As for the size of
‘the recess'portion corresponding to an IC chip, for. example,

-_‘the depth is 0.5 to 2 mm and the length and the width are

each 1 to 20 mm. In addition, a suction hole may also be
provided in a bottom surface 91 of the recess portion 90 so
that the electronic component 5 is brought into contact with

the bottom surface 91 and is then fixed to the loading table



can perform vacuum suction so that the el ectronic
conponent -5 is buried in this raw material and is
fixed by vacuum 5 suction. Wen el ectronic conponents
such as IC chips are nounted on a circuit board nmade
of aflexible film concomtantly wth increase of

. force for peeling parts on which the electronic
conmponents are nounted, a force is concentrated 10 to
the end portions of the el & ronic conponents so as to
deformthe circuit board, and as a result; the
reliability may be degraded in sone cases; hence, the

by RECSQRL shid¢eBhi ONpuirshR2hbrell @hkY 1866¢AY1 ¥8b1EkMmay be
addi ti on, when resin packaging is performed for

for@le@CLIFORI ¢16QABoBERELG MHEBras1l faviRgCRiBSopdrakl RASch
applied to the end portions of the electronic
" canCpeREaeRt Yaciupeehcigohs sbeduaedthandlastaoh@sUbbmponent
the reliability of the circuit board is preferably
5 iismpueded iA mhtibodafvomabekdhngahhbeikl exkblebii fravduhy
the loading tables 51 and 81 is not particularly
~suclkilwnt.ed, and besides. 20 the vacuumsuction described
in the above enbodi nent, electrostatic suction may

it i.s preferable that the | oading table be
on gogdycuiifeboand madat ofaagfdendbpet Ealmal corcamitantly
. optional voltage be applied in accordance with a
withedRSHCREF 25 APPF§i AGTsPEPILane| BREEPcPRyWhigh the
addition, in order to 77 decrease the peeling force

elegftraniGr GRMPERPRYEr 2T8 MEUPFRG. 8| ERERE 18 pPeferappyed

ovided in or on the | oading table.
to % e eng portgons o%_the elec ronEC'components so as to

deform the circuit board, and as a result, the reliability
may be degraded in some cases; hence, the present invention

is particulerly effective. In addition, when resin

- packaging is performed for electronic components such as IC
chips, a stress.applied'to the end portions of the

electronic components‘in peeling is reduced, and as a result,.
the reliability of the circuit board is preferably improved.

A method for holding the flexible film 2 by.the loading
tables 51 and 81 is not particularly limited, and besides
fthe vacuum-suction described in .the above embodiment,
electrostatic suction .may also be wused. For performing
electrostatic suction, ‘it is preferable that the. loadiﬁg‘
table be conductive, and be at a ground potential or an
optional voltage be applied in accordance with a method for

. applyving -static electricity. In addition, 1in oxrder to
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For the same purpose as descri bed above, a heating
element is preferably provided for a hol ding portion
55 of .a peeling 5 unit 52. Since being curved, the =
reinforcing plate 4 used in the present invention
preferably has flexible properties to a certain
extent. In particular, the reinforcing plate used in
.the present invention is preferably curved to have.a
10 curvature radius of 1,000 mmor |less and nore _
preferably 800 mmor |ess. Another enbodi nent of the
peeling nmethod of the present invention will be

dectteseei ket Uséalidg ERRldenhAPRAr JrdanliQ0 14¢éh, a heating

reference to Figs. 14(a) and 14(b). That is, a nethod

-:elehﬁnt0ﬁ§(Hféf&tébpjrﬁﬂbﬁihé&fdedﬂ &e dBSCﬂH@ﬂimdﬂKHble.

has the steps of inserting a wedge-shaped peeling
Formarheersdiet weenpasef hexiddseifided asiobve r eanheatiing element
plate of a circuit board-use nenber in which a
is preferebpat peonidedf domea dvwolslisgr fomceion Sthef a peeling
flexible fil mopposite to that adhered to one surface

..unigf 520 the reinforcing. plate, .and. peellng the. flexible.

filmfrom the reinforcing plate. The primary

_ St$m@%rléemgtw‘ﬁ%@ iFhe appinEersingElatrh usedigs the

14(a) 'and 14(b) is _as follows. The ag paratus 100 has a
2

Preﬁagé igpeRtipD eﬁeﬁﬁrehla hap| flexil P§09?59ia%dtOCh
rail 101, Ioadlng table 103 is 7 rovi ded.
'-Cer%ﬁﬁg P¥5EThg taﬂ|ea{63 P%annEEEtEﬁlP5°5¢ |P1§E?eﬂﬁed

in gge ngggnknlﬁggnglggrgsmgkggerab §Ig§¥vg¥ to have a

curvature radius of 1,000 mm or 1ess and more preferably 800

-mm or less.

Another embodiment ofﬁthe peeling method of the present
invention ﬁill be described using a peeling apparatus_loo
with reference to Figg. 14(a) and 14 (b). That is, a method
for forming a circuit bﬁard will be described which has the
stepé of inserting a wedge—shaped peeling membef between a

flexible film and a reinforcing plate of a circuit board-use

"member in which a circuit pattern is formed on a surface of

the flexibile fiim opposite to'that adhered to one surface of
the reinforcing plate, and peeling the f;exible £ilm from'
the reinforcing plate.

The primary structure of the peeling apparatus 100
shown in Figs. 14 (a) and 14 (b) is as follows.

The apparatus 100 has a base table 102 on which a rail

101 is provided. On the rail 101, a loading table 103 is
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.fraﬁéldéﬁsiEOGB?rhgriFﬁnFﬁ

servonot or, and when the servonmotor is driven, the
| oading table 103. can be reciprocally noved on the
- rail 101in the 5 horizontal direction in the figure. .
- In addition, a frane 104 is provided on the base table
102, and a plurality of free rollers 105 is fitted to
this frame 104 in the, horizontal direction in the
figure at a predeterm ned height. 10 Above the rail
101, peeling nmenber 106 fré&dé y novable in the
vertical direction is provided. This peeling menber
106 has a hei ght adjusting nechani sm 106a forned of an
proddldedl  NGLIGr QW B GRARLETL0R 08Nes! bEEnebOLECES 406811
connected to this héight adjusting nmechani sm 106a, and
scrawlaovedaswhOge kinkt edghieet Bhhichokdens:$REbyy The
hei ght adj usting nechani sm 106a is used for adjusting
seribacheirghtnal whanbkade segdgemetothesWadgeehD6€neangdadyng
this mechanism when the peeling nenber 106 is noved
tabdewnwar ¢ant be kleadpredgelylfiooe@abnbehpr egigeiyl in the
aligned to the interface between the 20 flexible film

_.hord zandaflhdirenmiahl énotganEcghayger 3 of the flexible . ... . .. ...

filmsubstrate 6 as described later. In addition, as
TUshbmnad@ivign, 18, frdmee pbed | Ty preewibddd6on stierkask ttable

have a fixed-beam structure, and as described |ater,
102 henfl| expbhsalfitynofeéred andyetsobPbhésr éihtedctagthis

plate is allowed to 25 Eas$ through between the

dpparhios &n thesfeansdi aena,

first as shown in Fig. 14(a), the flexible film

predghsrmangdehpdghfaced on the

Above the rail 101, peeling member 106 freely movable
in the vertical direction is provided. This peeling member
106 .has a height adjusting mechanism 106a formed of an

adjusting screw mechanism or the like, holders 106b

connected to this height adjusting mechanism 106a, and a

wedge 106c fitted to this holders 106b. The height

adjusting mechanism 106a is used for adjusting the height of

- a blade edge of the wedge 106c, and by this mechanism, when

the peeling membei 106 is_mdved downward, the blade edge
106c can be precisely alighed to the interface between the
flexible fi;m 4 and the removable organic léyer 3 of the
flexible film substrate 6 as described later. 1In addition,

as shown in Fig. 15, the peeling means 106 is formed tb‘have

a fixed-beam strﬂcture, and as described later, the fléxible

£ilm peeled away from the reinforcing plate is allowed to

pass through between the holders 106b.
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loading table 103 and is fixed thereto. This flexible
film substrate 6 has the reinforcing plate 2 and the
flexible 5 film4 adhered thereto

wi t ht her enovabl eorgani c | ayer 3 interposed

t herebet ween, the flexible film4 having a circuit
pattern-on the surface opposite to that adhered to
the reinforcing plate 2. Next, as the peeling neans

- 106 is noved downward, the7910 |oading table 103 is
noved on the rail 101 in the direction (right. side
in the figure) indicated by an arrow at a

Pregetes M hed- SPee tan??fy 4 ﬁt‘!}lﬁ?ééﬁxﬁér{@ tal g 103 didwn in

noved, concom S anenent as shown i n

.FlgFI 27 (&ff( bYhe E'ﬂ@x!‘ﬁﬂgef%ﬁﬁcs%sﬁPSt@e@ iQ%i@é@&ro&%e

is inserted between 15 the flexible fil and t he
loaHEARVakbeeOl 08NhRal ByeriBef thberd! exihle fidMble film
substrate 6, so that the flexible film4 is .  peeled

subavaytér enhhBethenpy et 6rO1@@NhTat@yerasd Jhatfisxibide
flexible film4 is peeled away and separated fromthe

~filmelnhdherag phatetd.w260hAshé heehowdbhy éBddeidOBayesr- 3. .

further noved, the flexible -film4 thus separated

Tintpapesedt hhevghebeterenthdef hekilel s fI06bs diawimeed i ng

~means 106 shown in Fig. 15 and is then placed on the
cir¢nge patters ¢05the shofmcoéyorposwteoto ctizh adhemred nto
Fig. 14(b), and the flexible film4 ,is then 25

, thetFahgferﬁéﬂgtBlat%u%sequent step by transfer neans not

shown 80 - in the figure. Next, as the peeling nenber
108% s, rﬂﬁ/etal%rpqq)ht% means 106 1s moved downward, the

.- loading table 103 is moved on the rail 101 in the direction

(right. side in the figure) indicated by an arrow at a

predetermined speed. When the loading table 103 is méved,

concomitantly with this movement, as shown in Fig. 14(b),

~the wedge 106c of the peeling member 106 is inserted between

the flexible film 4 and the removable organic laver 3 of the

" flexible film substrate 6, so that the flexible £ilm 4 is

peeled awéy from the removable organic layer 3. That is,
the flexible film 4 is peeled away and_separated from the
reinforcing plate 2.

As the lbading table 103 is further moved, the flexible
film 4 thus separated passes*tﬁrough betwéen the holders |
106b of a peeling means 106 shown in Fig. 15 and is then

placed on the free rollers 105 as shown by a two-dot chain

line in Fig. 14(b), and the flexible film 4 is then

transferred to a subsequent step by transfer means not shown
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position at which it was | ocated before descendi ng,

the loading table 103 is also noved to the left side
in the 5 figure. when the |oading.table 103 is
returned to the original position, a remaining
flexible filmsubstrate, which is provided on the

| oadi ng table 103 and which remined after the
flexible film4 is peeled and separated fromthe
flexible filmsubstrate, -i $0renoved by transfer 10
means not shown in the figure, and a new flexible film
substrate is placed on the |oading table 103.

in Heeeicngliter, by repeatedly performng the same
procedlre as descri bed above, the circuit boards are

COREkAUOMS| ¥nd géé@ﬁiné NndfiSe £ 2566 085 Ghd-RES BPOME the
al t hough depending on the 15 bl ade-edge angl e of the

posWedea, athenhti¥peiof wadhestdeelr be PHLESAEECERASHY | VERe
adhesive form ng the renovabl e organic |ayer of the

loaBiliayl BkB1&i LoBSibshlabemoired. tot BRe bDELHE Ngidéoigethand
the li ke, when the noving speed of the |oading table

__figusetooWwheghtha 3uafihng bhbaenkd3 byspeetingedayobesene -

20 irregular, or winkles my be forned on the

”+0riﬁﬁailbbesﬁtﬁﬁn.Obf&éﬂ&ﬁnbygpééékh@lééﬁﬂlmhstﬁetbtﬁer”'

hand, when the speed is too |ow, the production
whighf igi preyifleddenr bledlohdhne, tabhe tpeeaindswhich
preferably set in the range of approximately 50 to
remaipgd ﬁﬁﬁﬁfnﬁhe.f§§X+hlseg#1ﬁgé Whepeehedfard perarated
substrate is_heated, 81 the adhesion between the
fropetheoféPriPprat &1 AnFUPRETRFexXi bF eTeRPY S| RY deE?R2ERH,

and hence the, peeling,can be rfornmed_at
means not shown ig the gigure, agg a new flexible film

substrate is placed on the loading table 103. Hereinafter,

by“repeatedly performing the same procedure as described

‘above, the circuit boards are continuously formed.

In the case described above, although depending on the

blade-edge angle of the wedge, the type of adhesive or

. pressure-sensitive adhesive forming the removable organic

1ayer'of the flexible film substrate, i.e., the bonding

- force, and the like, when the moving speed of the loading

table is too'high, a surface obtained by peeling may become
irregular, or wrinkles may be fofmed on the flexible film
obtained by peeling, and on the other hand, when the speed’

is too low, the production efficiency is degraded; hence,

. the speed is preferably set in the range of approximately 50

to 1,000 mm/minute.

-In peeling, when the flexible film substrate is heated,
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"a lower stress. Although the peeling of the flexible
film fromthe reinforcing plate may be perforned
"before 5 el ectronic conponents such as | C chi ps,
resistors, and capacitors are bonded onto a circuit
pattern fornmed on the flexible film handling can be
easily perforned when the flexible filmis supported
by the reinforcing plate, and in addition, a highly
preci se bondi-ng can be obt &lned. 10 The peeling

appar atus descri bed above preferably has heating
means for the flexible filmsubstrate. The heating

theTB&H&s BN B@t@&@ﬁdgﬁg FBih RSt PRI Hoat &bl Sa Qﬁeaﬁlex1b1e
infrared lanp, a hot-air blower, or the |like may be

filRr Q¥i dedrsgsag, tQndfﬁéﬁcéhehéoﬁééﬂﬂnéa@éﬁ bdpdPformed at
peel i ng neans preferably has a positioning system for

a 1bkerpeetisg. TEADERouBN thespaethagi 6/ thdeflexible film

wedge- shaped peeling nenber can be precisely aligned
froimOtRepredafersingdplposi hbprnbef péheofhedibétofé]l m
substrate, and hence the peeling of the flexible film

..elecanchiécnooeppnesisebycheaf or@echi@s, Thesposotsommmd. ... ... ... ..
system descri bed above nay be fornmed, for exanple, of . |
~capahEtats USEE NiosasaWonte hant SnTUSE cpa beer mbbyemed ol the —

wedge- shaped peeling nmenber i's formed, for exanple, of

‘flexdblesfedh, hbghAgisapeanobe ceasihy peoberne@svhen videkge

havi ng _a_singl e-edged bl ade is preferable. A wedge
fleﬁabiﬁgfalmZSSd%HBP@rEGQeHYbF%%er%%%f%¥%ﬁﬂ%eP%%%%f and in
when_ a wedge 82 having a double- edged bl ade

ver,
| addﬂ&lagedaflawlaém Pﬁ@cés?l BRRBIRI F4R e t PREFERSD angl e

becones | e as conpared to th '
The peefg apparatus escrlbég éﬁgve preferably has

heating means for the flexible film substrate. The heating

‘means may be embedded in the loading table, or an infrared
'1amp, a hot-air blower, or the like may be provided so as to

face the loading table.

-The'peeling means preferably has a positiohing_system
for the peeling member. By this mechanism, the wedge-shaped
peeling member can be precisél& aligned to a predetermined
position of the flexible film substrate, and hence the

peeling of the flexible film can be more precisely performed.

The positioning system described above may be formed, for

example, of the adjusting screw mechanism described abové.

The wedge-shaped peeling membker is formed, for example,

- of tool steel having superior cutting properties. A wedge

‘having a singlé-edged blade is preferable. A wedge having a

double-edged blade may also be used; however, when a wedge
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‘wedge havi ng a single-edged bl ade, and hence a strain
is liable to be applied to the flexible film Wen
the blade 5 edge angle is excessively large, the pee
angle is increased, and as a result, the flexible
filmmy be curled or may' be bent in a serious case.
On the contrary, when the bl ade- edge angle is
excessively small, the nechanical strength may not be
ensur ed, and hence the bl-adé- edge angle is set in the
10 range of 5 to 300 and preferably 5 to 20. In
addition, in order to decrease an apparent bl ade-edge-
havangl & dEHEl@e@EéeHSblﬁﬁgf§EaQE¥dU§§9 p8cilay 4herbkogee
edge faces the insertion face with a slightly
filmNChkheegdednghagl1 MO¥EREMEBANSrHOr akbahpy el BOVERgL by a
- hol di ng nmenber for 15 holding a circuit board-use
wedfgenhafriagdat Benpeel eagedeBhade| Sanabhahsedawbehaiheis
peel i ng nmenber is noved; however, in general, the

‘liapeel ibgbeeabelikd tbxeHe Ahdxihbehsilinng Weensthésblade-

moved. For exanple, the nmeans descri bed above may be

._edgeoanadesdsaaxm@shawela”basgetamme_gﬁ@laamgﬂe”pﬁowkagwased,__,_m”_w_e

20 thereon. On the rail, the | oading table described

mandabgve_rgsu@tacéue.fhexibadiﬁglmamaE.bahcbelﬁéveu.m@sze,ﬁm_m”.mm_m.Qq

and force on the rail, for exanple, by a ball screw
benfpéRafi SArdPIFcA2BG - a Ogetb@nﬁ@mraﬁérewheﬁt*éhe hlade-
preferable exanple of a nmethod for 25 form ng
edg@lPBEF? béa?ﬂce5668PH¥n§mﬁblthEhEr@§%h§n%ﬁ@en?F6%n9§@ may

i be descri bed; however, the present inveption is
n°tn8? eP?HF?gd ?ngEFﬁce the blade-edge angle is set in the

range of 5 to 30° and preferably 5 to 20°. 1In addition, in
order to decrease an apparent blade-edge angle, the wedge is

preferably used so that the blade edge faces the insertion

~ face with a slightly inclined angle.

Moving means for relatively moving holding member for

holding a circuit board-use member and the peeling member is

" obtained when the peeling member is moved; however, in-

‘general, the peeling member is fixed, and the holding means

is moved. Forrexample, the means described above may be
formed solas to have a base tablerand a rail provided
thereon; on the rail, the loading table deséribed‘above is
placed. The loading table can be moved back and fofce_on
the rail, for example, by a ball screw mechanism driven by‘a
servomotor.

Hereinafter, a prefefable example of a'method for

forming a circuit board, according to the present invention,
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An al um noborosilicate glass having a thickness of 1.1
mm.is used as the reinforcing plate, and the renovabl e’
5 organic layer is formed on one surface thereof by
coating. As coating nethods, the nethods descri bed
above may be used, and in order to form uniform
coating filns on substrates which are intermttently
fed in accordance with a single sheet processing
system a die coater is préferably used. 10 After the
application of the renovable organic layer, drying 1is
performed by heat drying or vacuumdrying, so that a
wi 11CHRY ARLEAHAANT BolBYEL NRKENGBsbRECKAOSS:Phn2: BThLE

moi $t ure bl ocking m1s adhered onto t

rllmﬁgggy%gggetgrganlc | ayer and is then held for 1 meek

e filmbeing 15 forned fromexfoliate f|In1conposed
of AR ROLMEsEEHrbsi M edee ? 1844 1 KOPENG 65 thl @Udss of 1.1
provi ded thereon. This holding period is called

mm ageuR@d ardthieneeiaresshhgkpnatel Lha thenp¥ablSble.
organi c | ayer progresses, the adhesion is gradually

mbrgdﬁdbeaagér Ibefb@hdﬂngnpeﬁeoduaﬂdcéeﬁnefébﬂrBynadaﬁﬂng

be selected so as to obtain a desired adhesion.

""As kpstdéad obthoSkpgtha methbﬂecaeagrtbéa1abhEermmpvth&sed

organic layer nmay be held in a nitrogen or a vacuum
andatinpoplere toAfbem beifigrmapphiédgt 6iamsony $ubstbates

material and then being dried, the renovable organic
WhiphyérenﬁytbﬁmﬁtaﬁgtéVréadohnoachergénﬂeiwibhcan@ingle

plate. 84 Next, a polyimde filmhaving a thickness
shegf ESOSRﬁFénsréﬁﬁFéﬂ- FhéifpFsatire bFoEk?ﬁ@r¢b1ﬁ1%ﬁed-

the renovabl e o
After the application of the removable organic layer, drying

is performed by heat drying or vacuum drying, so that a

removable organic layver having a thickness of 2.pm'is formed.

A meoisture blocking film is adhered onto the removable

-organic layer and is then held for 1 week, the film being'

formed from-exfoliate film composed of a polyvester film and
a siliconé resin laver provided thereon. This ﬁolding
period is called ageing, aﬁd sincercrosslinking of the
removable organic 1aye£ progresses, the adhesion is
gradually decreased. The holding period and temperature may
be selected so as to obtain a desired adhesion. Instead of
using an air biocking film, the removable orgéﬁic laver may
be held in a nitrogeﬁ or a vacuum atmosphere. After being
applied to a 10ng.film base material and then being dried,
the removable organic layer.may_be transferred onto the

reinforcing plate.



organic layer is peeled away, and the polyimde film
is adhered onto the gl ass substrate. As descri bed
above, a 5 netal layer (or a circuit pattern) may be
fornmed beforehand on at |east one of two surfaces of
.the polyimde film In the case in which the netal

| ayer is provided on a surface of the polyinide film
which is to be adhered to the glass ~.substrate, the
netal layer may be used, -f & exanple, as a 10 ground

| ayer -for el ectromagnetic shielding. The polyimde
filmmay be cut into a predeterm ned size and is then

a%&@<%N%ﬁm%m%ﬂ$5&mﬁﬁy&?mw%

froma ong ro adhering and cufting proces

preBﬁ&@@r”E@helHo&gﬁuﬁghﬁibeﬁlﬁﬁoffﬁﬁ Sﬁnkhenfgmébsyfe a
hod proposed 15 in International Publication No.

orgw£h93&aga§51spgaeméatahay,taﬁdlensnb@1§1ﬁidéhglpﬁe§§nt
invention is preferably used in which after being

' adhbekd eAta sHef garessf sabbktkatbol dhapgasheLibedaabove, a

polyimde filmis then pressed onto a gl ass substrate

metad lakat f(be potyroude pakoeis) highlyepfeemee! yeforehand. oo

| am nated onto 20 the glass substrate side at a | ow

“on strésastHenéi afif two, sarfacehodff ohefoobyhgide| fihimateln

and an apparatus therefor will be described by way of

- theeganmpl énwhhchetkeemebal olavgur &s, providedt doda hswr fiace

the steps of holding a polyimde filmon a surface of
of ahej palkdnédagfiheevhighdishen beeadheged heo2he glass
polyimde filmonto the gl ass substrate side. - 85

'SubﬁFﬁat$7 FheameEREThEVET f Po¥t e r B8ed scE@F oPERIR} @y a8 a
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cr.oss-secti onal gortlons are shown_ by bl ack areas, and
gro 9d layer for ele tromagnetlc shleldlng The polyimide

film may be cut inﬁo a predetermined size and is then
adhered, or while the polyimide film is being unwound from a
long roll; adhefing and cutting process may be performed.

In the adhering process mentioned above, a method proposed
in Internatiomnal Publidétion No. WO 03/009657 pamphlet by
the inventors of the-present'inVention is preferably used in

which after being held on a surface of a film holding sheet,

'  a polyimide film is then pressed onto a glass substrate so

that the polyimide film is highly precisely laminated onto

the glass substrate side at a low stress. ‘Hereinafter, a -

‘method for forming a laminate and an apparatus therefor will

‘be described by way of example with reference to figures,

the method having the steps of holding a polyimide film on a -
surface of a film holding sheet, and then pfessing the

polyimide f£ilm onto the glass substrate side.
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areas of oblique lines) of a central portion of a

llam nator 1. 5 A lam nator 200 is conposed of a _

| oading table 201 holding the reinforcing prate 2, a

filmhol ding sheet 202 holding the flexible film4

di sposed over the reinforcing plate 2, a squeegee 203

si mul taneously pressing the fil.m holding sheet 202

and the flexible film4 onto the 10 reinforcing plate

2 with a pressure, and am &%ctrostatic charging

device 204 inparting an electrostatic suction force

to the flexible film4 so as to be attached to the

ik, hoy di 802 SEERENL0Z: £ Fok hecHpPel ssé { sef1 ofidbe

| oading table 201, suction holes are provided, and
(crBesceetheochalr portebasNgrel 8hewd BaNbbechehdehY and by

suction using-a function of a vacuum source not shown
arebB blieoblgyne. 1iReaddbEi ancentbell padthgnt abl & 28kinator

novabl e in the horizontal direction in.Fig. 17 by a
1. guidance function of a guide 207 engaged wth a rai

206 provided on a base table 205. At the |lower 20 side

ofAt hemimatbng2eable @olposeduet 208l oadmeotabloviaed ..

and is engaged with a ball screw 211 which is held in

'mh01§iﬁgééherG?&ﬂfQNCQUEfElbyebﬂacﬁéﬁélmOboéﬂﬁﬂQIGheahdzQﬁ”““'”“””“”“””””

addition, the ball screw 211 is. directly connected
holdéng ﬁb?oﬁléizbéﬁoﬁFa@d4 Bhspospdco¥arf bhe berinferpine
table 205 with the bracket 210 25 i nterposed
PlaFﬁe?ebétﬁ@Eﬁegﬁén883 Fh@uFBéﬁ?ﬂ@s%&bP§e§61n€aﬁh%efB%m
ree rocated at an optional speed by the

h°1P6Pgt¥Bﬁgg%Bo?h@nﬁDFB? §i§x ble film ontd the

re1nforc1ng plate 2 with a pressure, and an electrostatic
dharging device 204 imparting an electrostatic suction force
to the flexible filﬁ 4 so as to be attached to the film
hHolding sheet 202. 1In the upper surface of the loading
table 201, suction holes are provided, and hence the
reinforcing.plate 2 can be held by suction using a function

of a vacuum source not shown in the figure. 1In addition,

the loading table 201 is movable in the horizontal direction

in Fig. 17 by a guidance function of a guide 207 engaged
with a rail 206 provided on a base table 205. At the lower
side of the loading table 201, a nut 208 is also provided
and ié eﬁgaged with a ball screw 211 which is held in a frée
rotation state by brackets 209 and 210, and in addition, the

ball screw 211 is directly connected to a motor 212 provided

.on a side surface of the base table 205 with the bracket 210

interposed therebetween; hence, the loading table 201 can be
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The filmholding sheet 202 is a flexible web or a thin
filmmterial fixed in a frame 213. Since the frane '
213 can 5 be reciprocally noved up and:-down by
operation of a linear cylinder not shown in the figure
which is freely novable in the vertical direction

the flexible film4 held by the film holding sheet

202 and the reinforcing plate 2 can be disposed
approximately parallel to dé#ch other, and the space 10
t her ebet ween can be optionally determ ned. A squeegee
hol der 214 is novable in the horizontal direction in

fre%ug» rl;&@eo@a%eha@l 8 bpekBdhAgsBekAl Bgaﬂﬂearogé“:gSn of

shown in the figure. I n addition, e squeegee
thehab@der 214 is directly connected to a rotary cyllnder
not 15 shown in the figure so as to be freely
rotpkabl emt he1@ahgUshecetienO?, i 8 $0EEEQER]1 203t | Xeth tithin
t he squeegee holder 214 is also freely rotatable, and
£ilby matikatiaondlixeaveneat firamehe13di r géhtenthbovwnaiy 203 can
arrow in the figure, the squeegee 203 can be pressed

.. be @etdptroeafiilynmbokdi ng. ahdetioen bgnoberd@ieapafatetlinear ..

therefrom In addition, since being supported by the

”“'CY].ll[ﬂﬂ.eaT nOyl ISthn \'Akll Chel glguteShthl mSt ﬁEEEH-gquVahﬂe e G

whi ch drives the frame 213 in the vertical direction,
thet Nertiqadedéeensicer 2ha £imxbblsi Milmadebaiflybyovkd film
in the vertical direction together with the film
h01ﬁéﬂﬂlﬁ§e§ﬁe892292d pBepreénéerFdBoaPiatehdr grRgPlevi ce
. 203 extends in the 87 wdth direction of the | oading
dlsP&EPQ 2OPTPEIRAELY P@ﬁ@%ﬁellEPQQFCPhﬁﬁh?ﬁataPﬂ the Space

th dlrectlon of the | tabl, e
there etween can be optlonag% dgtermlned

A sgueegee holder 214 is movable in the horizontal

'direction in Fig. 17 by a mechanism including a rail and a

guide not shown in the figure. In addition, the squeegee

holder 214 is directly connected to a rotary cylinder not .

‘shown in the figure so as to be freely rotatable thereabout.

. Hence, a squeegee 203 fixed to the sgqueegee holder 214 is

also freely rotatable, and by rotational movement in the

direction shown by an arrow in the figure, the squeegee 203

can be pressed onto the film holding.sheet or can be

separated therefrom. 1In addition, since being supported by

the linear cylinder which is not shown in the figure and

which drives the frame 213 in the vertical direction, the

squeegee holder 214 can be simultaneously moved in the

-vertical direction together with the film holding sheet 202.

An electrostatic charging device 203 extends in the
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: negiélgﬁdoFsatH@ﬁlEFSBpSBarﬁﬁdont

201 and is supported by a support pillar 215 provided
on the base table 205. The support pillar 215 is
nmoved by a 5 vertical novenent nmechani smnot. shown in
the figure so that the electrostatic charging device
203 will not interfere wth the frame 213 and the
squeegee hol der 214, which are noved in the

hori zontal direction in Fig. 17. The electrostatic
chargi ng device 204 sprays 87%nic air having a 10,
negative or a positive charge onto a workpiece

di sposed theréeunder, the streamof the ionic air

w1d@ﬁVb@9eét%bﬂthaEhe|?85&1&8“&&6&8”&0&OtBhﬂavgf thsngth
| oadi ng tab 201, and wnhen the flexible fil

1ar§@%k%ﬁah0thﬁﬁ hpadhBowt abhea2PécPasgest Hﬂéeioéhfng table
el ectrostatic chargi ng device 204, a suction force 15

201b%nal eet EappaktedChyr gesappobe papartediboptbeided on the
flexible film 4. In-addition, as is the case.
basdesabilbedogbovehewBtppblbe peheekr 2sbalikcmehaagbnga
devi ce 204 passes over the film hol ding sheet 202, a

—.verstienilonovemeatbyeehenlisnshati eshohar g2 . thanfdyspebso that..

inmparted to the film hol ding sheet 202. In this 20

'“thee&bedtmeﬁtatthechppgnngudéaceeoﬂOBhwllblnbbrcnhgrpéaEe'"““ SRR

21is coated with the renovable organic |ayer 3

‘witbetbeefanue Réitand Fhei aqupsgesehhbdens?hg, tweich are

|lam nator 1 will be described with reference to

movefgingthei jorigonheludésecsinanani Eigr oh? - vi ERB

showi ng a procedure of a lam nation 25 nethod, of the
eleﬁFé@éﬁﬁtFﬁv@HPFﬁhng8geVFF?s?04tﬁErﬁﬁﬁdFﬁﬁlFaﬁFé bayipg a.

moyed to the |l e end. shown bx a gggiggeégnglégogg

thereunder, the stream of the ionic air having a width at
least equivalent to that of the loading table 201, and when
the flexible film 4 sucked to the loading table 201 passes

under the electrostatic charging device 204, a suction force

by electrostatic charge can be imparted to the flexible film

4. In addition, as is the case described above, when the
electrostatic charging device 204 passes over the film

holding sheet 202, a suction force by electrostatic charge

‘can also be imparted to the film holding sheet 202. In this

embodiment, the upper surface of the reinforcing plate 2 is
coated with the removable organic layer 3 beforehand.

Next, a lamination method using the 1aminat6r 1 will be
described.with reference to Fig.18. fig. 18 includes

schematic front views showing a procedure of a lamination

_ method of the present invention.
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by a transfer device (not shown), the flexible film4
is placed on the | oading table 201 and fi xed by “
-suction (Fig. 5 18 (a) ). Next, while the | oading
tabl.e 201 is being noved to the right side at
apredeterm ned rate, the flexible film4 1is allowed
to pass under the electrostatic charging device 204
whi ch sprays positively charged ionic air in a _
downward direction, so th&8 the flexible film4 is
posi tively charged. 10 When reaching a position right
under the filmholding sheet 202, the | oading table
204 1§t St OpPetha @by t Ao B4ICE 4 PN Simoddif fd epd! L fd IdRq
4 i's rel eased. Next, by driving the Ilinear cylinder
sholat bghawaotBeliheifhbgunerdgwnyar dnat he £hém sbebgedyd and
sheet 202 is noved close to the flexible film4 and 15
by kStihapfetroppedcwhenothenspare ther ebekybea betangsia
‘predeterm ned value (Fig. 18(b)). The space between
platbkd ohl ekebhealiihen 4abhd bhe &dnhdntbherédi by steeioz0RZFig.
preferably 10 mmor |ess; however, the surface of the

ulB(éDEXibNextLJwh&leanﬂethaadbﬁgthebiéLﬁﬂhoidlhgis@enbved_to.w_w.um.”“mj

202 may al so be brought 20 into contact with each

pressed onto the upper side (opposite to the surface
is pdlewag thephpexppflerfthe a}eefrepeati¢nrharging device
sheet 202 so as to sandwich the film4 between the
2047 vhirhhePERYg BREAE1YODY aRBaTHedUpPREC SHEFatR Bf dpWaward
. loading table 25 201, the squeegee 203 is noved from -
airprEipBft 56 §Bato thke fdgxiplghdidmyé 45 MpsYiRgly Fharged.
film4, .so that

. the flexiple film _4 op, age. 203 |
‘Whep, 5RaFbIRacR BOFELPTI FRBF arRgeEnshe Fiin hEPdiRg sher

202, the loading table 201 is stopped, and the suction of
the flexible film 4 is released. Next, by drivihg the
linear cylinder not shown in the figure downward, the film

holding sheet 202 is moved close to the flexible film 4 and

1is then stqpped when the space therebetween becomes a

' predetermined value (Fig. 18(b)). The space between the

flexiblé film 4 and the film holding sheet 202 is preferably
10 mﬁ or leés; however, the surface of the flexible f£ilm 4
and that of the film hblding sheet 202 may also_bé brought
into contact with each other; Subsequently, after the |
sgqueegee 203 is pressed_onto the upper side (opposite to the

surface holding the flexible film 4) of the film holding

"sheet 202 so as to sandwich the film 4 between the film

'_ holding sheet 202 and the upper surface of the loading table

" 25

201, the squeegee 203 is moved from the left side to the -
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202 by an-electrostatic force (Fig. 18(c)). Wen the
flexible film4 is held by the filmholding 5 sheet
202, the squeegee 203 is pulled back fromthe film
hol di ng sheet 202, and the film holding sheet 202 is
noved upward and is placed in a waiting state. In
this step, the squeegee 203 is noved to the left end
and is stopped, and in addition, the | oading table
201 is again noved to the I8ft- 10 end by driving the
notor 212 and is then stopped. Next, by a transfer
devi ce (not shown), the reinforcing plate 2 having

rlghmes&agowibkﬁeOEqaﬁuslEaf§&m34be§er%ﬂaedtﬁ& EDexUBPEr £film
ide is placed on the |oading table 201 and is fixed

4 ohya ¥aegemeouctisorirkhgret8ed) to fheeEithenbiddhyOBheet
the 15 loading table 201 is noved to the right side

202ab¢ b steppedstatithabrthe (regnf osgicng.plate 2 is
placed at a position right under the flexible film4
heWdebythdefiekibhel i g 4 sheche PA2o¥ Filge AB(e)Holding
this step, the stop position of the |oading table 201

. sheeg 86fer wheedgvweegkat 20Reifl puilbked BAcki Enod the belm .

| ami nated on a predeterni ned position of the

“”holdgpgfghgemgzppaténﬂ thexfilmhbolainghehdehg28Rhees @QQEd

is noved down close to the reinforcing plate 2 on the
upvwpsddpRg fabpéaged andai vaihénd stapped Bhehhifestpacethe
between the flexible film4 and the 25 reinforcing )
squspgee 20PecafhBSVEdpFedeher kphEdendl aed ¥ﬁeSQQPP§6ac%nd in
ween the_ flexible film4 and the, reinforcing

bet
additﬁgnprEPSréBF91T€ RAPLF FRIsiSsAgadnuBRY ey, t?hEﬁe lett |
en dsgy 891v1ng the motor 212 and is then stopped. - Next, by

a transfer device (not shown), the reinfgfcing‘plate 2
having the removable organic layer 3 beforehand at the upper
side is placed on the'loading table 201 and is fixed by
vacuum-suction(Fig. 18(d)}. After the fixation , the
loading table 201 is moved to the right side and is-stOpped
g0 that the reinforcing piate 2 ié placed at a position
right under the flexible film 4 held.by the film hqlding

sheet 202 (Fig. 18(e)). In this step, the stop'position of

- the loading table 201 is determined so that the flexible

film-4 can be léminated 6n a'predetérmined position of the
reinforcing plate 2.

Next,rthe film holding sheet 202 is moved down close to
the reinforciné plate 2 o# the loading table 201 and is then
stopped when the space between the flexible film 4 and.the

reinforcing plate 2 reaches a predetermined value. The
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203 is pressed onto the upper side of the film hol ding
" sheet 202, so that the flexible film4 held by the
filmholding 5 sheet 202 i spressedonto the reinforcing
. plate 2 on the |oading table 201. Then, the squeegee
203 is noved fromthe left side to the right side of
‘the flexible film4, so that the flexible film4 held
by the filmhol ding sheet 202 is transferred onto the
reinforcing plate 2 on the%0oading 10 table 201 (Fig.
18(f)). By the novenent described above, the flexible
film4 is amnated onto the reinforcing plate 2, and

| spaeg BQ%w%@He%hanQExEBQer@H9M3Q|Sn@r9ﬂ8'9e£ﬂ¥8£c§ng plate

hey are tightly adhered to each other. Wen t

: 2 1%QB§%Q%§ab3?31b3mﬂo¥§dlﬁg§t t Bepkbghtnide Qﬁetgéueegee.

flexible film4 and 15 is then stopped, y rotation of

203t he pReakkdC¥htBdeheN@bpeshgiBel Bt BRef EJURCholAEng sheet
squeegee 203 is pulled back from the film hol ding

'2ozsheattaa2.tﬁubseqnebubyfinhe4fhbmuhaydtng fsheeho282ng

is nmoved upward, and after the adsorption of the

-.shele@adiong itablres20d batbekhasedinbypraihgapsbee devicehe.. .

(not 20 shown), -the reinforcing plate 2 on the | oading

is transferred to a sequential step. Hereinafter, the

lefsamddet §psthe rdgbtrsbdd ebovbeaftexébeat €dly 4, so that

perforned, so the lamnation is performed for the
thef §LpsibAg FiLemi Bl Bell hvathadfike belensfeherhg2PPaie

2. 91 According to the | am nation nethod of the
traﬁﬁé§€ﬁ€d PH&@nPgSnreb9fPﬁ€lF6IPbﬁfﬂg 2reRsbhs, 1%?%%@%Iy

tabge 201 (Fig. 18(f)). By the movement described above,
the flexible film 4 is laminated onto the reinforecing plate

-2, and by the adhesion of the removable organic laver 3,

they are tightly adhered to each other. When the squeegee
203 is moved past the right side of‘the flexible £ilm 4 and
is then stopped, by rotation of the rotary cylinder not
shown in the figure, the sgueegee 203 is pulléd‘back from

the film holding sheet 202. Subseguently, the film holding

.sheet 202 is moved upward, and after the adsorption of the

loading table 201 is released, by a transfer device (not

- shown), the reinforcing plate 2 on thelloading table 201

which is laminated with the flexible film 4 is transferred

. to a sequential step. Hereinafter, the same steps as

.described abové are repeatedly performed, so the lamination

is performed for the'following flexibie film.4 and the

reinforcing plate 2.
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| am nate can be fornmed at a | ow stress. First, when

the flexible filmon the |oading table 201 is held by

the filmb5 holding sheet 202, the flexible film4 can.

be transferred as it is thereto wthout any '
substanti al change in dinmension. The reasons for this

are as follows. That is, 1) since the film holding

sheet 202 which is an in-plane plastic deformabl e ‘
sheet is used, it conformsSlo-the irregularities 10 -
of the loading table 201 and the flexible film4, and
hence the surface of the flexible film4 can be

Aéé%{?ﬁh?H%XIfﬁé“%%wfﬂﬁkfgnfﬁégﬁéé'B%fﬂﬁg3 S du & ned

when t m 4 and t I I'm hol di'ng sheet

1nng%15ﬁC'B? tEEeESE@o@iﬁgn9¥§goﬁ9maédh?@ﬁfyoﬁPééléé set
be sma such 15 as mm or eSS when t

1am§gueegesn298 Eérﬁé&séﬁdaamgwl§tr€9¥€d Fﬂﬁsangwﬁe@ teee
Fig. 18(c)) between the filmholding sheet and the

flekopdiengilabbe 204 16adease8sBUetP0d D& h€5G.by the film

Accordingly, as i's the case in which the film hol ding

holahegt shad® 262pDuRd £1eseble fhemfd cxabllefitandferred as

approximately in 20 parallel to each other so as to
"be transferred to the filmholding sheet 202 fromthe

The| sediengst bretROs arehaat fehhpgéng Thet el at] veince the
positional relationship between the flexible film4

filmnholféngoabray 20B| whpoh i8 apaintelarePldeticexible
film25 4 and the fil mholding sheet 202; hence,

defermpabhei shagt 9% u@@ﬁeré?eaoﬂg°¥ﬁ% F?e&h%l%r¥?$%4ﬂrltles
and the change, in _dinension does not occur.

| of 585|%Paﬂlng)g@Pﬁ%eZPﬁeaE?egge flexible film 4, and hence

the surface of the flexible film 4 can be uniformly
maintained; and 2) since the space obtained when the |
flexible film 4 and the f£ilm holding sheet 202 facing
thereto are moved toward each other is set to be small, such
as 10 mm.or less, when the squeegee 203 is éressed and is
moved, an angle 0 (see Fig. ;8(c)) between the film holding
sheet ané.the loading table 201 is decreased to 5° or less.

Accordingly, as is the case in which the film holding. sheet

202 is moved close to the flexible film 4 approximately in

parallel to each other so as to transfer the flexible film 4,

~the flexible film 4 can be transferred to the film holding

sheet 202 from the loading table 201 without changing the

relative positional relationship between the flexible film 4
and the loading table 201 to that between the flexible £ilm

4 and the film hblding sheet 202; hence, strain is nbt
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portion of the squeegee 203 has a |linear shape
deformation of the filmhol ding sheet 202 and that of
the flexible filmb5 4 causedby thepress are not

gener at ed/, andi naddi ti on, air discharge can be
efficiently perfornmed in a | amnation step. Wen the
flexible film4 held by the film hol ding sheet 202

wi t hout any di mensi onal change is transferred 10

(lam nated) onto the reinf@82ci-ng plate 2 coated with
the renovabl e organic |ayer 3, as is the case

descri bed above, the flexible film4 held by the film

'gengghgieﬁ_gi hegk EQQT&Bi‘e P@l&rénséﬁér%eaéhéﬁ%éSiﬁ’nt0

e reinforcing plate 2. The reasons for Is are
d1méh§90§3d685|ﬁ$§ odBatk. '31n1%d§i9£§nth§)1§1£bé”%ﬂ@'§&é§b
sheet 202 whi.ch is an in-plane plastic deformable

- porsheft ockStHeedqubbygE8NE 08 MBad Oat NEndaF eGMAPE ] tdEBormdtion

the surface of the reinforcing plate 2, so that the

of thexebie hblaidgcanebe po2fonal yhot OtblﬂhthénfDeﬁﬂlﬁlI@Cfllm
wth the reinforcing plate 2;. and 2) since the space

4 chebeaehyt hre2préiknuhel donggeherstd0?2 and theaddition,. .. ... .. ...

-reinforcing plate 2 is small, such as 10 nmor |ess,

“airwHenchEEg e jGaBGbe éﬂﬁlcseptbs |fewme@ngmea414$2@atlon:””““"““m”wmmw

Fig. 18(f)) between the film hol ding sheet 202 and

-stephe reinforcing plate 2 is decreased to 50 or |ess.

Accordingly, as is the case in which the flexible film
4 WeepsthpviEexibe filn He hadidior dihgy ol ol ding sheet
approximately in 93 .parallel to each other and is

202t vaRBPRFr 2BV BiTABS @AY OFRENGS P abEADSTERESR| exi bl e

film4 _can be transferred onto the
(laminated) onto the reinforcing plate 2 coated with the

removable organic layer 3, as is the case described above,
the flexible film 4 held by the film holding sheet 202 can
be transferred as it is onﬁo the reinforcing plate 2. The
reasons for this are also as follows. That is, 1) since the
film holding sheet 202‘Which is aﬁ in-pléﬁe piastic
deformable sheet is used, it conforms to the irregularities
of the surface of the reinforcing plate 2, so that the
flexible film 4 can be unifdrmly brought into contact-with

the reinforcing plate 2; and 2) since the space between the

film holding sheet 202 and the reinforcing plate 2 is small,

such as 10 mm or less, when the squeegee 203 is pressed, an
angle ¢ (see Fig. 18(f)) between the film holding sheet 202 -
and the reinforcing plate 2 is decreased to 5° or less.

Accordingly, as is the case iﬁ Which the flexible film 4 is

moved close to the reinforecing plate 2 approximately in:
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reinforcing plate 2 fromthe film hol di ng sheet 202
“wt thout changing the relative positional relationship
between the 5 flexible film4. :

andt hefi | mhol di ngsheet 202t ot hat between the flexible
film4 and the reinforcing plate 2; hence, strainis
not generated in the flexible film4, and the change
i n di nensi on does not occur. In addition, 3). since
the press portion of the-s@3eegee 203 has a linear 10
shape, deformation of the flexible film4 caused by
the press is not generated, and in addition, air

pardh§chatgesgan oPﬁﬁgfééﬁiﬁgtk¥aRSEEP£Q§dt$”tﬁe reinforcing

~[am natTon step. t ront end used as a press

p1aR@r bl ORhel REex$8YECEEEM 203 RheHET 8PLY s PESrad &968 the
shape in order to 15 linearly performthe press;

reif@¥R¥ehg B1heENd ghaRerhavENOmanol @dhySsREe® IF2 OFithout
ess may al so be used. A material for the front end

chaB@lihgoBhBRYeletavhapds Bl 6hs 8l reVshid8sRiPEbStwedn the
ceramc, or a synthetic resin, and in addition, in '

~fleribge E£Olmuni dadntiepeiiarnolAengr ehset a202bbereiayi.ng. ... ..

a Shore 20 hardness of 50 to 90 may al so be used. In

of the squeegee 203 when it is pressed onto and is

‘fhennevedtahéngisheotigﬂmhnadé@ginshbetfE@@ibhd fihlrorderand

to suppress the generation of dust, a fluorinated
ther ghangesinl dompreien a@dgs appti edcwnt o Iheaddisipregte
. 203 and the filmholding sheet 202. Furthernore, 94
sinff bREcPTEBSBPELEPR| ef chif ySSuppress2 @ hehdemer ki Rofr
of -dust, the squeegee 203 may be a free-rotation

_ shaﬁgesgeFBFW@Fiogsof e flexible film 4 caused by the

préss is not generated, and in addition, air discharge can
be efficiently performed in a lamination step.

As is the front end used as a press portiom, the

squeegee 203 preferably has an edge shape in order to

linearly perform the press; however, a‘round shape having a

radius of 5 mm or less may also be used. A material for the
front end portion may be a hard material such as a metal, a
ceranmic, or a synthetic resin, and in addition, in order to

uniformly perform the press, a rubber having a Shore

hardness of 50 to 90 may also be used. In addition, in
_order to improve the sliding properties of the sgqueegee 203

when it is pfessed onto and is moved along the £ilm holding

sheet 202 and in order to suppress the generation of dQust, a

" fluorinated resin is also preferably applied onto the

" squeegee 203 and the film holding sheet 202. Furthermore,
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the press roller, a nmetal roller and a rubber-coated
roller may both be used, and in order to press the
sheet linearly 5 as nmuch as .possible, and in order to
avoi d thegenerationof air bubbles, a roller having a
smal | diameter, such as 30 nm or less, is preferably
used. The intensity of the press by the squeegee is
preferably 5 to 500 NNm and nore preferably 10 to 100
N'm The novi ng speed of -t#& squeegee in a 10

'ami nation step is preferably 0.1 to 50 m m nute and
more preferably 5 to 15 mimnute. As the film holding

in F8S: 202nc2R el Ae LAk G U QR SHRT0ATS duer, |

be prepare

thel glqﬂetableg‘ 5@5%9' bésapE%Sr?ﬁl:X};&'? d% %QS 15, ggul Qg

he franme 213  supporting t di ng sheet a

thefbégesheanmgra gukbtghepbistrenalha aﬁgbﬁé9188§§easroller
preferable, and a netal, a synthetic resin, a fiber-

'mayrgbeBOBeedséaSIanar1ﬁhsrbéketbsp9é§£efﬁ@|yh@é@dllﬁﬁarly

the fl exible web nentioned above, a nmesh web of 20

ST m&bneabeposﬁﬂbyﬁroﬁﬁheﬂﬁ okigui-toCaysial Pl yoREra®lion -0f - ooiven

stainless steel fibers is preferably used. In

~airaddbbilen, byrBusenghavphotasemnsilidtamoesét NOstichMmoOr30 mm

the like,. an opening portion -and a closing portion

or fegsbeifoprefierdslyhesédl m That intehsbfytde phespress by
invention, a plastic filmnmade of 25 polyester,

thepshyeride, ipobyphengblreSstbfroe, Non amd hoke pm@f@Eably
be used. In addition, by cutting the plastic film

10 keniPBn¥dm. abBie, mgﬁl@@eﬁpﬁgdp@gttbﬁﬁ@%waé oFRred.

Furthernore, a
lamination step 1s preferably 0.1 to 50 m/minute and more

preferably 5 to 15 m/minute.

As the film holding sheet 202, an in-plane plastic
_deformable sheet must be prepared, and in addition, a |
flexiblé web or a thin film material is preferabiy used. In
addition, as the frame 213 supporting the film holding sheet,
a frame having a sufficient strength and flatness is
preferable, and a metal, a synthetic resin, a fiber-
feinforced resin or the like is preferably used.

2s the flexible web mentioned above, a mesh web of

polyester, polypropylene, liquid crystal polymer, or

stainless steel fibers is preferably used. .In additioﬁ, by
rusing a photosénsitive coating film or the like, an opening
" portion and a closing portion may be formed. As the film

.material of the present invention, a plastic film made of

polyester, polyimide, polyphenylene sulfide, or the like may
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" material is preferably used 31nce the balance

hard rubber may al so be used As a nethod for holdlng
the flexible film4 by the film 5

hol di ngsheet 202, beS|destheelectrostatlcsuctlon

~descri bed above, the surface tension of |iquid,
adhesion of an organic material, vacuum suction, or
the like may be used, and anong those nenti oned
above, the surface tension of |Iliquid, electrostatic
suction, or adhesion of an9%rganic 10 material is _
preferably used since the bal ance between the hol ding
force and the peeling force can be easily obtained, '

be ?ggdthe He¥hﬁ§t98ﬁd Bgrchgﬁﬁnbs $8tpf9s%fégfllﬁ@$399§oned

using the surface tension of ITquid and

abo¥k€ChhOshahi fig EHEE&QH ﬁ£9 BECESERLAS SFAfEnbPfore, a

repetitive durability and 15 the reproducibility are

har3UREHbeE hayt BaLoOhet 18Rt hod foOr using the adhesion
of ‘an organic material. As the nmethod for using the
el ggtd ond o SOEtHOTAiNNEMhe OMEedfbidef fin M he) il £ilm
sheet 202 and the flexible film4 can be charged or

~holtilagoEhtbenpape bbaliges. sheasléothoyeallcopposior .. . ..

polarities to each other, any nmethod nay be used. As

sheet 202 or the flexible film4, besides the nethod
an sgpphycngatpodili veaonumegatitieni opirc taier 1ikieemalyeibreg used,
conductive, the filmholding sheet 202 can be adhered
andt amphg thegebmentipped 2Bowg. appeyswgltachi genvybir age.
Furthernore, when a netal film- 96 is fornmed on the
11q§aﬁfa@éeéFrPﬁEaFFéxFBFélPPPn?E agheabpr yehorn 0 RFYRLC

voltage to the netal film the film holdlngbsQeet 285
etween e

holding force and the peeling force can be easily obtained,

and the device used for that is not so large. Methods for

using the surface tension of liguid and the electrostatic
suction are preferable since the repetitive durability and
the reproducibility are sgsuperior to that of the method for
using the adhesion ot an organic material.

As the method for using the electrostatic euction, when
one ofrthe film.holding sheet 202 and.the flexible film 4

can be charged or two of them are charged so as to have

‘opposite polarities to each other, any method may be used.

Ags a particular method for charging the film holding sheet

202 or the flex1b1e film 4, besides the method supplylng

positive or negat;ve ionic air, when belng conductlve, the
film holding sheet 202 can be adhered to the flexible film 4

by applying a high voltage. Fgrthermore,_when a metal film
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and the flexible film4 can be adhered to and held
wth each other. 5 As .a particular exanple of a

nmet hod for using the surface tension of liquid, a

met hod nmay be mentioned in which, before the erX|bIe
film4 is held by the film holdlng sheet 202, liquid
is adsorbed onto the surface of the flexible film4 or
the fil mholding sheet 202 by coating, 10 spraying,

or dew condensation, and -t two described above are
then overl apped wth each other to forma thin liquid
| ayer therebetween. A nethod is also effective in

is WArGBa éﬁt%he|bﬁ&fgcbsoﬁpEﬁ¥e§lQ§§Bi€h§Pgm°@tob h§?plying
contact surface of the flexible film4 and tha

a hife Lbhwubel donanshaetai5s208, and Fvom H6385hHCsheer 202
above are overl apped with each other, the squeegee is

~andmevedrakanglkheisnur haeg@nopposaherta Ebeanaoﬁéﬁ&tw1th each

surface while pressure is applied thereto so as to

othbe@rma thin liquid | ayer between the film hol ding
sheet 202 and the flexible film4. In addition, after
-t hies f & | pa20i dtnol alr negxaiekd. 2025 ahetthdd efdblwesivep dievi.ng.
an opening. portion and the flexible film4 are

“surfageghenEabe ofnlaquidwi ehmetbbdGiitier benerdigned at @,

by spraying liquid to the filmholding sheet 202 from
whiche bpfereppbsi féckbbipefébmtécis heidiby the film
therebetween, liquid can be supplied between the 25
hOlﬂFPE1ﬁéPBFnéOgheéPQQBQ aﬁda@ﬁ@rﬁﬁéx@bF@ ERhensurfaeeueh
opening portion by u5|n a sgueegee, and in

thetﬁﬂ§xeaés Tilpcd orn&heufilp belding shess @9 by coating,

eezin an be sinultaneousl
spra gng, g 8ew con ensat?on and the two described above

are then-overlapped with each other to form a thin liquid
layer therebetween. A method is also effective in which

after liquid is sprayed beforehand onto the contact surface

of the flexible film 4 and that of the film holding sheet

202, and two described above are ovérlapped with each other,
the squeegeelis moved along the surface opposite. to the

contact surface while pressure is applied thereto so as to

rform a thin liQuid layver between the film holding sheet 202

and the flexible film 4. 1In addition, after the film
hdlding sheet 202.of a flexible web having an opening
portion and the flexible film 4 are brought into contact
with each other in a dry state, by‘spraying liqﬁid to the
film holding sheet 202 from the side opposite to ﬁhe'contact
portion therebetween, liquid can be subplied betweeﬁ the

film holding sheet 202.and the flexible £ilm 4 through the
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perforned, the line cycle time can be preferably

decreased. As the liquid inparting the adhesion,

since having a.5 relatively high surface tension and

being unlikely to be fornmed . into inpurities, water is

preferably used. In addition, for adjusting the

surface tension, alcohol or the |ike may be

optionally added to water. As an exanple of a nethod

usi ng the adhesion of an-107or-ganic material, an

adhesi ve l'ayer having tacki ness may be provided on

the contact surface between the film holding sheet
opeagagaBQIEESnfb@xugkﬁgfalEhﬁeegeéQHEH aggsni g LS, since

case, since the adheSion and the peeling force can be
theW8hbpi1habangeduiandnfepsbi bhVeeduhgbbhht Ye C8mPEraneously

i nproved, a 15 nethod is preferably used in which

perPbemell ethensihkbveycadhesn¥esami b Brghet @bl PWecreased.

~adhesion strengths are forned .into a |ayer having a

as @hk TRLOER PADHEENnSr tReShAhpeipalt Bificet Radelgease
~the adhesion so that the flexible film4 is easily

..relpeébeldyahayhf sorfahe tehsibnl dhagbshegtu?DPkeBrnce 26.. ..

t he adhesion and the peeling force can be well

can be sufficiently ensured, it is preferable that

- addihéodet ohagdinstingetke ofrf8ce tengigm ambcdeol or the

. disposed at intervals of 1 to 10 mm A circuit pattern
likpsmayr hedoBhianalitvagdded taewabepol yinide film

opposite to that adhered to the reinforcing 98 plate

'byf% hRD £ EFETRERI 25 Vv R tRRiuHRA e st &fc@bed

above. Alternati vel after_a conti nuous single netal

orgpgﬁgrmaterlal, an aghe31ve layer having tacklness may be

provided on the contact surface between the film holding

sheet 202 and the flexible film 4 in some cases. In this
case, since the adhesion and the peeling force can be well
balanced, and repetitive durability can be improved, a

method is preferably used in which pressure-sensitive

‘adhesives with high to low adhesion strengths are formed
into a layer having a dot matrix pattern or a stripé pattern

to decrease the adhesion so that the flexible film 4 is

easily peeled away from the film holding sheet 202. . Since
the adhesion and the peeling force can be well balanced, and
the holding force for the flexible film_can be sufficientljr
enéured, it is preferable that the dots have a diameter of |
0.1 to 2 mm and be disposed at intervals of 1 to 10 mm.

A circuit pattern is formed on a surface of the

polyimide film opposite to that adhered to the reinforcing
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having a thickness of 5 to 10 mis fornmed on the
surface of the polyimde filmopposite to that
adhered to the 5 reinforcing plate, a circuit pattern
may al so be fornmed by a subtractive nmethod. The solid
metal. | ayer may be forned after or before the
polyimde filmis |amnated on the glass substrate.
"On the entire or part of the circuit pattern thus
formed, gold, nickel, tim &8 the |ike may be pl ated
for 10 oxidation inhibition or connection wth

el ectronic conponents. In addition, in formng the

-pla@%t%& Eﬁ eguﬁqiEEHHEiveaBEeE@%?rﬁaﬁﬁiﬁbgoﬂePﬁbﬁsdgg¥ribed
b In i'm at 1

e provide t he pol yi mde S, In order

abol/@ .€nadierabesti¢al seenpegt keRrinuWLthsiHg18Bhata1 1ayer
| ayer provided on"the surface of the polyimde |ayer

havi@gbe 2dhekedskOoz si Bgl eosfiRet sSeBsheat 6n tMbashpksse of
may be provided, or holes in which balls of a

thebabllyghideafiai apgoplidecdoniyiabeapheykededo fBenet hods
for formng the connection holes, |aser perforation

_reinsbrgiag2@lazebon. diexide paseernYASyl ases, bexcormed by a . ...

| aser, or the like, or chem cal etchi.ng may be

| ayer is preferably fornmed as an etching stopper
aftegyer befrie sbefpodvdomidhefpomyim deminbhhedoobethe glass .
adhered to the reinforcing plate. As a cheni ca

subgtehsat 29nsshat pBRiferorheapsl 9Enthe tirevihyoabiene,

an _aqueous 99 potassi um hydroxi de sol ution, or the _
thugj ferRgd. beotdednipked. RaBkOGsEHef bikeheay chae plated for
.etching, a}gatterned phot or esi st or )
oxidation inhibition or c¢onnection with electronic
components.

In addition, in forming the metal 1ayer'(circuit

pattern), connection holes may be provided in the polyimide

~film. .That is, in order to ensure electrical connection

with the metal layer provided on the surface of the

polyimide layer to be adhered to a single-sheet substrate,

"via holes may be provided, or holes in which balls of a

ball-grid array are placed may be provided. Aas methdds for
fofming the connection holes, laser perforation:using a |
carbon dioxide lasér, YAG lasef, excimer laser, or the like,
or.chemical etching may be employed. When laser etching is
employed, a metal 1aYer is breferably formed as an etching
stopper laver on tﬁe‘éurface of the polvimide film to be -
adhered to the reinforecing plate. .As_a chemical etchant

solution for the polyimide film, hydrazine, an aqueous



netal |ayer may be used. In order to obtain electrica
connections, after connection holes are forned, the
inner 5 surfaces of the holes are preferably

pl at edsoast obe el ectrically conductive sinultaneously
with the formation of the netal |ayer pattern

descri bed above. The connection hole for electrica
~connection preferably has a dianmeter of 15 to 200 ‘gm
The hole for placing the bd#d preferably has 10 a

di aneter of 50 to 800 pm and nore preferably 80 to 800
pm  Whenever necessary, a solder resist |ayer is

poth Y5 Aartheasl L6HLEIBAL 1 BENHACToKD! NGy Bc00Eca. s a

enbodi nent of. the present I nventi on € SO

maske®isel fFWACLhARS cas @t@ﬁ@hbnga ﬁﬁ%téEnEQYEﬁoéageQ§§taBr
effect of peeling the poiyinmde film 15 provided wt

' met&lCHEQ%&tmﬁ@tbérﬁsEBQ”1EHGOGHE§St§UB§E5§hee1&bEPQH£1
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causing any folding or curling of the polyimde film
confAgctthensql detetesbihec8iphohoseBShEkVEcsRALERT th€Sither
or a thernosetting solder resist my be used. O

. Surfhcee“mﬁnthenedleabaye,paepbmhbsgnﬁnatuausoldertbeséstmuuumm“mwmm..u'

is nore preferably 20 used for a fine circuit pattern.

pattern by a spin coater, blade coater, roll coater
thebmetedatleverdpattesnedesoribedeshover i nThagcaaeae heen
fol lowed by drying, in the case of a photosensitive

holgofger efestsical| cpapperépnerposarably| hgsaa 28iameter of

predet er m ned phot omask and develognent are perforned,
15 IeoZOPhémebyThsthhg fosopdaripreskhe Balleprefgyably has
tenperature of: 100 to 200C for

a dbﬁgﬁégérﬁﬁnéa Fpnﬁo t KB and more preferably go to 800 pm.

Whenever necessary, a solder resist layer is formed on
the circuit pattern. According to one embodiment of the
present invention, the solder resist functions as a peeling-

assist layer and has an effect of peeling the polyimide film

provided with a circuit pattern from the glass substrate
.without causing eny folding or curling of the polyimide film.

As the solder resist, a photosensitive solder resist or a

thermosetting solder resist may be used. Of those mentioned
above, a photosensitive solder resist is more preferably
used for a fine circuit pattern. After the solder resist is

applied onto a circuit pattern by a spin coater, blade

coater, roll coater, bar coater, die coater, or screen

printing machine, followed by drying, in the case of a
photosensiti#e solder resist, ultraviolet exposure using a

predetermined rhotomask and development are performed,
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formati on of the solder resist is conplete. After a
polyimde filmhaving a circuit pattern is 5 peeled
away .fromthereinforcingplate,electronic conponents
may be bonded to the circuit pattern; however, when
el ectroni c conponents. are bonded to a polyimde film
having a circuit pattern when it is adhered to the

gl ass substrate, fromthe formation of a circuit
board to a step 10 of nouniPfg-el ectronic devices,
control of tenperature and hunidity and danp- proof
packagi ng are not necessary. Since a flexible filmis

thelde® %otrglil?l%f br oY aks Rhkichapdedeir-d. dEPERELPAGLYL a

absorption of noisture, when el ectronic ~“conponénts
ter®e?aRRded rt @ oa Rel godbde rhirl B YhiabthaniAedStEheCUtLe
pattern and is adhered to the glass substrate, a
forfla@ioh eFnthef keatieef reasuki Ag tBRpgarBecti on accuracy
between the circuit pattern and the electronic
conpeaenaSpolaimb@e Obi Bh NBGvidG &Ncircuit pattern is .
el ectroni c- conponent nounting device which can be 20

__peelledd awayt feopr ezentreiinferting, paayedewleetrayibe used.. . .

as . long as it has an optical position detecting

'””comb@“““t@nmawdbanboaﬂégnﬁenthéUndtﬁbhtSﬂahtésﬁa'HﬁwabEEI““““““““““““”“”

stage and can ensure the nounting accuracy. According

wheng efligg tpradencoimpeapntenareabongalf Foaat pelyénideahibe

obt ai ned whi ch ensures the 25 nounting accuracy of
havigps aj gigkuél Paffesni shepi tehés adbezed tanhhe ahass
the nunber of pins is |arge. Package structures of
g?tﬁ@ﬁW&FF?“lPﬁi?ea}rﬁHHtth@aﬁﬁe§@n? step

of mounting electronic devices, control of temperature and

“humidity and damp-proof packaging are not necéssary. Since

a flexible film is liable to be irreversibly changed in
dimension by absorptioﬁ of moisture, when electronic
components are bonded to a polyimide film which has a
circuit pattern énd is adhered tb the.glass-substrate, a

significant effect of ensuring the connection accuracy

 between the circuit pattern and the electronic components

can be obtained.

As an electronic-component mounting device which can be

- used in the present invention, any device may be used as

long as it has an optical position detecting function and an

alignment function such as a movable stage and can ensure

‘the mounting accuracy. According to the present invention,
a significant effect can be obtained which ensures the

mounting accuracy of LSIs in which connection pitches are



i nvention may be applied to bare chips, lead frane
types, and ball grid array types; however, the
present invention is 5 preferably appliedto bare chips
in which the nunber of pins can be increased with a
finer pitch. In addition, a connection nethod used in
the present invention betmeen el ectroni ¢ conponents
and a circuit board is not particularly limted,
~however, in order to ensurk0the 10 positiona

accuracy and to inprove the productivity, a method for
si mul t aneousl y connecting nmany connection portions is

smaRfehREARhE. nfifiberTBE hﬁgnéoisswy&&aneﬁaéké{ge CQE‘P&EEuP&s
many connection portions, for exanple, there may be

of ﬂ@@%'QB@dn@t”EEQQQch@af@?CblﬂlHE&alahéygﬁeoﬁréé@mt
gold, 15 solder, or the Tike fornmed on.connection

invRAEtLbANRa9 b8 apbledl t80BAdeaBHiBs Bl ahdl B¥&fe Otypes,
gold, solder, or the like fornmed on connection

andpbeiiloggiaf aelragzt E9PEE ; CROPeRent SthReepraevtat - Doveedid® is
each other by therno-conpression bonding; a nethod in

..prefbrahlyhabelaedetal.b h..ayec hobpstin,. why. btH, tBel ﬂemb X o ToT-10 o5 5 - F- NN
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posélillaﬁf‘l pﬁgFEr%ﬁ chnfisto improv

the |i ke formed on connection portions of a circuit

—ganbbar cERdsaanI TR B agbneo DioEN— Sotder——or= the-tike

formed on connection portions of electronic ' .
CoIﬂp)oﬂtMi’slqme deforpeprieys aue thodaviedtirertheypresent
I sotropi c conductive adhesive or a .non-conductive

_1nV8§ﬁé§Pv§e§W§EESéaeﬂéfﬂééﬁ Fﬁ@P@Fﬁégﬁta%@aﬁdCQEC%h@ horrd

el ectronic congonents is cured so as to gerforn1102 _
is ﬁ@EhEﬁFEéFuEBH anlmeeQ neP¥B¥ern WA erde¥rt ke ensure the

el ectronic onents are ten@°£§é'£¥o&'é€ tya a
‘ uctivi ,

method for simultaneously connecting many connectlon
portions ié‘preferable. As a method for simultaneoﬁsly

connecting many connection portions, for example, there may

be mentioned a method in which a metal layer of tin, gold;

solder, or the like formed on connection portions of a
circuit board and a metal laver of gold, solder, or the like

formed on connection portions of electronic components are

metal-bonded to each other by thermo-compression bonding; a

- method in which while a metal layer of tin, gold, solder, or

the like formed on connection portions of a girnuit board
and a metalllayer of gold, solder, or the 1like forned on
connection portions of electronic components are being
pressed to each other, an isotropic conductive adhesive or a
non—conductiveiadhesive disposed between the.circuit board

and the electronic components is cured so as to perform



pattern-printed on connection portions, connections
are formed by a sinultaneous reflow process. 5

| naccordance with one enbodi ment ofthepresent

i nvention, the peeling-assist |layer is forned on the
flexible filmprovided with a circuit pattern and

el ectroni c conponents and is then peeled away fromthe
reinforcing plate together with the flexible film As
a peeling nethod, 10 the #&@2hed descri bed above is
preferably used. After the peeling, whenever

necessary, the peeling-assist layer is renoved from

.mecﬁl%% é,l X Rl i hgf; Mo rt B%%*E)ﬁoﬁ%ﬂ‘ RY:i8Bnf LlPb.C g&eukkonm

boar In a general circuit pattern, wring directrons

codﬂ&%en&% @%@ Feforand 1harggekenrgt B @bﬁﬁé&eﬁgsE@ Qﬁlch is
li gne in a partl cular direction in many cases.

paﬂﬂ@%ﬂ@%&ﬂn@%ﬁpBhb%@nnéEQ!%n peekiBgsi ScBhabetaBhY are
performed in the direction perpendicular to that in

forwlaiac byt Be diafigeanhengkh reifnew precedki.gned since
defornmation of the filmcan be reduced. 20

pHWhh&bﬂﬁfﬂanbéEwiEHDNﬂhIemhﬁgﬂméﬁt|ﬁﬂethéSpﬁéﬁémtahfy;m-- w-ummm ~uf

heat ed and softened so as to reduce a peeling force

'“;uvsmma@n ------- théedppeldabi-aasakti-averiscaarnedf ont'hke
suppressed. Since handling after peeling can be easily
flegdifler dédm piroviidedr wiichabl eitrbat tbphtterpeehddedpapronic

fromthe glass 25 substrate, the polyimde filmbe
: Com@@Pemﬁﬁoaﬂﬁedétéhﬁﬂn@éelsg ayaECégomrtgﬁonssnfﬁé¢EEg

by using | aser, %hly pressurized water jet, or a
platg ttoge ﬁ@rbylﬁﬁeﬁ Se@ﬂé&lhﬁﬁyfﬂﬂ§ﬁ1tﬁé a peeling method,

3the method descrlbed above is preferably used. After the
:peeling, whenever necessary., the peeling—agsist layer is
removed from.the flexible film, therebyrfCrming a'film
circuit board. | |

In a general circuit pattern, wiring directions are
deviateﬂ, and large-length wires tend to be aligned in a
particular direction in mény cases. In the case described
- above, peeling is pfeferably perforﬁed in the direction
perpendicular to that in which the large-length wires are
aligned since deformation of the f£ilm can be reduced.
Furthermore, the removable organic layer is preferably
heated and softened so-as to reduce a peeling force since
‘the deformation of the film can be furtherisuppréssed.

Since handling after peeling can be easily pgrformed,
it is preferabie that before peeled away from the glaés

substrate, the polyimide f£ilm be cut into predetermined



gl ass substrate. In addition, in accordance with a
work size of, an electronic conponent bondi ng devi ce,

- the glass 5 substrate and. the polyinmde filmmy be
cut into predeterm ned pieces or groups thereof.

. Hereinafter, with reference to exanples, the present
invention wll be further described; however, the
present 10. invention is not limted thereto. EXAMPLE
1 As aflexible film a pol§3ntde film ("Kapton" 100EN
manuf actured by Du pont-Toray Co., Ltd.) having a
thickness 15 of 25 pmand a size of 300 mm by 302 nm

pief@s B&eeéﬁﬁﬂs ehaegaflbgeughﬁgslgégkpghégﬁby059§§§u9£$ed

nm and si ze of nm one surrace o

'watwglgatwaérpalbﬁhear aﬁaeﬁar@ﬂeﬁspaeisanéﬁaflﬁsoal@ﬁ@

was coated wwth a m xture of a ultraviol curabl e
glaPEC8aBEErSeBSi t THeaadNesoMe 19Kad¥BRiarOe SWER a work

(manuf actured by Soken Chem cal and Engineering Co.,
sizkt 8f) adndlaceubhg agABbnbAdL LHERAUAACHEY e PYLIOkeNass
- Chem cal and Engineering Co., Ltd.) at a mxing ratio

_substra@8. tnd3thenposyimighat £basimiy belbovetnby. drying . ..

at 80C for 2 minuets. The thickness of a renovable

- 10.
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“predegamminpdypieattecrdgyongsweBe28oset t 0 2 pm Next;

onto. this organic |ayer, a water-vapor 104 bl ocking
film(a filmconposed of a polyester filmand an
easily renovabl e silicone resin |ayer provided

t I%‘F%%maﬁ\b%r Mk ctPERRERRS theras leg orthe mnaeent

Wil e the water-vapor blocking filmconposed of a :
invention will be further described; however, the present

invention is not limited thereto.

EXAMPLE 1

As a flexible film, a polyimide film ("Kapton" 100EN

;manufactured by Du pont-Toray Co., Ltd.) having a thickness

of 25 pum and a sizg of 300 mm by 302 mm was prepared.

- A soda lime glass having a'thickness of 1.1 mm and a

size of 300 mm by 300 mm, one surface of which was polished,

prepared as a reinforcing plate was coated with a mixture of
a ultraviolet curable pressure-sensitive adhesive "SK dyne"
SW-22 (manufactured by Sokenlchemical and Engineering Co.,
Ltd.) and‘a curing agent L45 (manufactured by Scken Chemical

and Engineering Co., Ltd.) at a mixing ratio of 100 to 3 {(on

- a weight basis), followed by drying at 80°C for 2 minuets.

The thickness.of a removable'organic layer after drying was

set to 2 pPm. Next, onto this organic layer, a water-vapor



..polygpehecodiiém . ahdl.aonktlibyndryeainalaRet fas. 30ingnpeeked,

5 polyester filmand a silicone resin |ayer was being
peeled, the polyinmde filmwas |anminated onto the

gl ass provided wth the renovabl e organic |ayer
fornmed thereon by the |amnator shown in Fig. 16. In
this step, the structure was forned so that three
sides of the glass and three sides of 10 the polyimde
filmwere flush with each other and that the

remai ni ng one side of the potyim de film protruding
fromthe corresponding one side of the glass by 2 mm
“Subsequently, the lamnate thus fornmed was irradiated

blo¥kiRgUEiAViQl 88 1m" BY¥Rp8Led: Q@Oanﬂéﬁfg EéP"fiiJﬁ §hasgn
substrate side, so that 15 a renovabl e agent |ayer was

 eastiiedemboxblebyispubher rBYinaNapbl OYr&i i 82 §00RES8EN Pfwas

chromum and nickel at a ratio of 20 to 80 (on a
adheee@hbnbBawhs) thaMi Rg1darbhi ckpesgr.of 6 nm and a copper
filmhaving a thickness of 200 nmwere |am nated on
t eh phé yi e dea fet Mrapoit et ok Tieg . £ 20n Ag@sdded eof a
phot oresi st was applied onto the copper filmby a

Exposure was performed for the photoresist through a
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“thepholphuie folhowed bynidbeebdpoend, titcobhys foroviged

photoresist layer 10 pmthick at places at which
witp| shengepgvebl asongreifolayeyufprmed - theseom byioteask
pattern for test haV|ng the follow ng structure was
lamiBaRRY. SEHW@aéﬂ Eide 365 ni| BR§SoftaPr ebfyp aftructure was

%uadrang connection ads a wdth.-of 25 pm a
for @ﬂg?ﬂ Fagotﬁﬁ?eaﬁﬁdﬁs of he glass and three sides of

the polyimide f£ilm were flush with each other and that the .

‘remaining one side of the polyimide film protruding from the

éorresponding one side of the glass by 2 mm. Subsequéntly,
the laminate thus formed was irradiated with ultraviolet
rays at 1,000 mJ/cm2 from the glass substrate side, so'that
a removable agent layer was cured.

Next, by sputtering, anralloy film coﬁposed of chromiﬁm

and nickel at a ratio of 20 to 80 (on a weight basis) having

'a thickness of 6 nm and a copper film having a thickness of
200 nm were lamindted on the polyimide film in that order.

. A positive photoresist was applied onto the copper film by a

spin coater, followed by drying at 80°C for 10 minutes.
Exposure was performed for the photoresist through a

photomask, followed by development, thereby forming a

'photoresist layer 10 um thick at places at which plating

films were not required,
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5 pitch of 50 m. were provided, so -
thattotal | y-240pads were di sposed. The center of the
~line of 60 connection pads and the center of the side
having a length of 3.5 mn were made to coincide with
each other. Alead wire portion having a. length of 5

mmand a wdth of 20 pm was di sposed fromthe 10

. center of each connection pad having a wi dth of 25 pm
parallel to the long side tbh®reof. On each side 30 nm
long of a regular quadrangle, 60 connection pads (a
wdth of 50 pm a length of 100 pm and a pitch of
S0 Pid c YL S PEOVEAEE. £os O At L 04 Al | v 244, RS Wer e

di sposed, the ctenter of this 15 regul ar quadrangl €

striekige"hde Egr&ghncide with the center of the regular

quadrangl e having a side length of 3.5 mMm . Term nal s

of of h€a bR agh @& I ®. POk | DhYSy €t e Chtdigla T4 O Ny {18 4 , ®o

t he regul-ar quadrangle having a 3.5 nmlong side were
congenneshegatie t(Bewiaspneeti ¥8 pafsaoiechbhehreguiarum, and a
~ quadrangle 20 having a 30 mmlong side with wires g '

ﬁmpitbavbmgaammmﬂLhenéw@aopmﬁedphg@ebyaﬁgt@t@gxpnm4mn¢¢dshwere_w.Mm_“”m_”ﬂ

The units thus formed were wunifornmly di sposed on a

matrix of 7 lines and 7 rows with a regular pitch of

_the4oentrer| afatbiet Fofe havidgnenténabh PENYth BH were made

measur enent, four markers were each fornmed in the
to gRéneidskwibb epabterhent onyy teaddavagenapriioe kavime a.
substrate at a_ position approximtely 141 mm apart
lengEgnPthe BEneBA £hEtdbh °(d§§p%§eﬂa®a brpefed of ¥er the
side with a pitch of 200 . Next, by using t he above
centgppef £RFH GSNARCEERRtPRdehaying a width of 25 um

parallel to the long side thereof. On each side 30 mm long

of a regular quadrangle, 60 connection pads f(a width of 50

um, a length of 100 um, and a pitch of 500 pm) were provided,
8o that totally 240 pads were disposed, the center of this
regular quadrangle being made to coincide with the center of

Jthe'regulaf quadrangle having a side length of 3.5 mm.

Terminals of the lead wire portions extending from the pads
of the regular quadrangle having a 3.5 mm-long side were

connected to the respective pads of the regular quadrangle

having a 30 mm-long side with wires having a width of 20 um,

thereby forming one unit. The units thus formed wére
unifbrmly dispdsed on a substrate having a size bf 300 mm by
300 mm to form a matrix of 7 lines and 7 rows with a regular
pitch of 40 mm. In addition, for dimensional length

measurement, four markers were each formed in the photomask



5 copper |ayer having a thicknessof 5 pmnvas forned by
electrolytic plating in a copper sulfateplating
solution. The photoresist was renoved using a
photoresi st renover solution, and by soft etching:
usi ng an aqueous hydrogen peroxide-sulfuric acid base
~solution, the copper filmand 10 the chrom um ni cke
alloy filmprovided under the resist |ayer were
renoved. Subsequently, on LB& copper plating film a
tin layer having a thickness of 0.4 pmwas fornmed by
el ectroless plating, thereby formng a circuit

patQ@&heeaonéytuélegaaohsmgﬁhngee§UEhegsHBgE Qeesﬁ%ca800
5 (manuf actured by Sok .. d.),

pOSQwabaneeprQeameeelyh@4&wampgba&§ @&BM'QEQ E@htbbethereot
di rensi onal |ength measurenent was measured, which

_(le@&s@HI9h&ahhhlaﬁﬁrQhé”BEQEYW1233a”BhEghsbﬁngﬁoOﬁmgoo

mmin an x direction and distance of 200 nmin ay

di Negt| 0By, ubing@the 2apdvead ¢bop&BPELIntLs thie &lectrode, a’
phot omask pattern and hence t he p05|t|onal accuracy

peellng aSS|st Iayer an aqueous solutlon of
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by weight was coated onto the circuit pattern,.
Thef phptweeshyt28adr yemgvad 96Cngon pBohpnesést Thmover
thi ckness of a 107 pol y(vinyl alcohol) layer after

- solyfypPpg #ad Py sﬁﬁtTﬁéCbenyunﬁaegfannﬁgﬂeouaanQF@%emhe

circuit pattern was peeled_away fromthe glass,
Pergypeer g1 fﬂythécbéePPﬁg sgpphiaius thfofAPPAL Ff §lm and

.thQZEgro The curved surface, of the

mium-nickel alloy fllm provided under the resist

layer were removed. Subsequently, on the copper plating

- film, a tin layer having a thickness of 0.4 um was formed‘by

electroless plating, thereby forming a circuit pattern.
By using a length measuring machine SMIC-800

(manufactured by Sokkia Co., Ltd.), when the distance

. between the two points provided for the dimeneional liength

measurement was measured, which was originally approximately

283 mm (distance of 200 mm in an x direction and distance of
200 mm in a y direction), it was * 2 um with respect to the
photomask pattern, and hence thelpositioual accuracy was
very accurately maintained.

Next, as the peeling-assist layer, an agueous solution
of poly (vinyl alcohol)‘at a concentration of éo percent_by
weight was coated onto the circuit pattern, foilowed by

drying at 90°C for 20 minutes. The thickness of a



5 hol ding portion 14 had acurvature radius of 600 mm
and a pol yurethane rubber having a hardness of 700
was used for the holding portion 14. A sanple was

pl aced on the loading table 30 so that the glass
substrate was brought into contact therewith, and
vacuum suction was perfornmed at 100 10 hPa.. A
pressing pressure of the holding portion 14 applied

to the flexible filmwas-s&®7to 0.01 MPa. The
right-ward noving speed V2 of the frame 18 was set to
0.3 mmnute in peeling. The shaft 16 was connected

| po:.;(gﬁtm@lhgh%ﬂglpomggg affe ht?yénﬁlwsrb@gmmand the

Surface speed V1 of the 15 hol'ding portion was

sethd OpO1 FmIAET AL R ptdv B8l ti OFh N1 AANE: £ S Uy

applied to the polyimde fil mper unit cross-

‘wasSpekilenahwayearenCendegd18s4Xa0BsN-g8e bhersli Pesi Ny

was designed to work. The peel angle between the

appaehmnlier ehbgn pharegand (hhe fire¥i bhevédl surfapeedbt nghe

was up to 20. 20 In the polyimde filmprovided with

.mholﬂhagabbthibnpauLhEﬂmaobhﬂhadeeﬁf&ﬂiﬁhﬁobeebﬁn@mrmandmam"_“..wﬂ_”__mj

folding, cracking, and curling were not observed,: and
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~alcohol) layer forned on the <circuit board was
ther bpddédgbpontthinngdusi Agsambie, vasl bbaeed @B biye loading
drying, thereby formng a filmcircuit board. By using
tablgg30t e HhatnShendalasenguhsheatarvag baewike M T 800
%nﬁnufactured by Sokkia Co., Ltd.), when the distance
congarhetRerREItho PBENYICHEBYFHEHiORh YRe BBYEPFReAf3¥ nd 00

circuit board for the Iength_neasurenent,,mhich Was. .
hPaOFiéiHﬁFF§lng pressure oi the holding portion 14 applied

to the flexible film was set to 0.01 MPa. The right-ward

moving speed V2 of the frame 18 was set to 0.3 m/minute in

'peeling. The shaft 16 was connected to the‘holding portion .

14 with a slip ring, and the roll surface speed V1 of the

‘hHolding portion was set to 0.31 m/minute. In addition, when

the tension applied to the polyimide f£ilm per unit cross-

' . 6 2 . .
sectional area exceeded 6.4x10 N/m~ , the slip ring was

~designed to work. The peel angle between the reinforcing

plate and the flexible film in peeling was up to 20°.

In the ﬁolyimide film provided with the circuit pattern
obtained after)the peeling, folding, cracking, and éurliﬁg :
were not observed, and the result was excellent.

Next, the poly(vinyl alcochol) laver formed on the

circuit board was removed by washing using water, followed

by drying, thereby forming a film circuit board. By using



approxi mately 283 nm (di stance of 200 nmin the X
direction and distance of 200 nmin the y direction)
in the diagonal Iline direction, was nmeasured and was
conpared to the result . obtained before the peeling,
the change in distance was wthin 20 pm the strain
was very small, and hence an 10 excellent result was
obt ai ned. EXAMPLE 2 A circuit pattern was obtained in
the same manner as that-ih0EXAVMPLE 1. Next, nodel IC
chi ps each having a size 15 of 4 nmby 4 mm were

net al - bonded to the connection pads of the circuit

;hepﬂﬁh85919¥a5|hBn&?hpmggﬁﬂgiygagZPhiﬂglng 1§6§d by

Y Engi neering.Co eated to

.(maﬁﬁ@gctEEeﬁ1BQesbﬁkEE'@oS'dEtd'P e@ﬁ@noéhéhélngﬁéegc

chi ps described above, 4 lines each conposed of

bet@eks ehetQQOZQOEHEBspwbbmdadpbﬁCBh@foéeapﬂeaefflm circuit
di sposed to forma regular quadrangle. The alignment

“boaQﬁ the mmdeleh&rBhinpssWrbhehbe whEOBREgA S OBr Ppadsaivt he

circuit pattern was satisfactorily perforned. Next,

.mappasxﬁhatpengag@ﬂﬁskaiaﬁaﬁcéayﬁﬁzaanmmqﬂﬁQﬂBeMQSdirectiqn.m““_“mmz””m;

sol ution of poly(vinyl alcohol) at a concentration of

10

15

20

25

pattern, followed by drying at 90C for 20 m nutes.
linaf déredrypng, vashwmeahickdesgdovaa porpdvedytoatbehoejult

| ayer was 20 pm In the sanme manner as that in EXAMPLE
obtaingdi hgfexe tsepﬁeelmggappbea@ugn@ﬁomm dhsFagce 2vay

t he poI imde film
within pm, the strain was very small, and hence an

‘excellent result was obtained.

EXAMPLE 2
"A circuit pattern was obtained in the same maﬁner as
that in EXAMPLE 1. Next, model IC chips each having a size

of 4 mm by 4 mm weré metal-bonded to the connection pads of

the circuit pattern by Flip Chip Bonder FC-70 (manufactured
by TORAY Engineering Co., Ltd.) while being heated to 385°C
- from the IC chip side. 1In each of the model IC chips

‘described above, 4 lines each composed of:60 gold plated .

bumps with a pitch of 50 um were disposed'to form a regular

- quadrangle. The alignment of the model IC chips with the’

connection pads of the circuit pattern was satisfactorily
performed.
Next, as the peéling—assistance laver, an agueous

solution of poly{vinyl alcohol) at a concentration of 20
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provided with the circuit pattern connected to the IC
chips was peeled away fromthe gl ass substrate.
However, in the holding portion 14 shown in Fig. 3,
‘the recess portions 36 (5 mMmby 5 nm depth of 1 nm
corresponding to the IC chips 10 were provided. The
peel angle between the reinforcing plate and the
flexible filmwas up to 20 in peeling. In the
polyimde filmprovided wiithdthe circuit pattern
obtained after the peeling, folding, cracking, and
curling were not observed, and the result was

:perﬁéﬁﬁl 9”€veléﬁt'\'ﬁé‘s' abflfégﬁ' ¥£¥b”¥he%§998%l ﬂ:é%l ¢rn,

orned on t Cl rcul oard was renoved Yy vvas I nNg

folmawea E9t85¥158|EQW©6°cb¥ogfYbnﬂlnﬁBSQEbyAEQéP1@Qy?ng,
Imcircuit board. By using the dinensional |ength

theméﬁi @khegsrraehhnﬁoW(Giﬁs?@ L1BOHE RS UEGEr DYfa SOKKI 3.
.Co., 'Ltd.), when the distance 20 between the two

pomtsrl@r@a/mae:ﬂhmf hes obriad nad dxtAwees reUidsidpantd
for the di nensional |ength nmeasurenent, which was

the x direction and distance of 200 mmin the y
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“progidedt whhh thet hércdifgpattetnneocnneetédoho tas IC“Chlpb

measured and was conpared to 25 the result obtained
wasbpfeiledt Awapebkpomgthehglabangebshrdie. digvanee, was the
within 20 m the strain was very small, and. hence

holdfngxpertéar LésahewnainoBidgi ndd. tEXAVPLESS Boptions 36

circuitpattern was obtained in the sane nmanner as

(5 ppabYi B EyAwﬁggtg of 1 mm) corresponding to the IC chips

were provided. The peel angle between the reinforcing pla;e
and the flexible film was up to 20° in peeling. In the
polyimide f£ilm proﬁided With the circuit patte:n-obtained
after the peeling, folding, cracking, and curling were not
observed, and the result was excellent. | \

Next, the poly(vinyl alcohol} layer formed on the

circuit board was removed by washing using water, followed

- by drying, thereby forming a film circuit board. By uéing

-the dimensional length measuring machihe SMIC-800

{manufactured by Sokkia Co., Ltd.), when the distance

"between the two points provided on the obtained film circuit

-board for the dimensional length measurement, which was

originally approximately 283 mm (distance of 200 mm in the x

direction and distance of 200 mm in the y direction) in the

diagonal line direction, was measured and was compared to

the result obtained before the peeling, the change in



tn

Next, a solder resist SN-9000 (manufactured by Hitach
Chem cal- Co., Ltd.) was pattern-printed on the circuit
pattern formed on the polyimde fil mother than the 10
connection pads by a screen printing machine, followed
by drying at 90C for 30 m nutes. Furthernore, heat
curing was perfornmed at 150C for 90 m nutes, thereby
form ng a solder resist layer. The t hi ckness of the
sol der resist after heat- TlMring was 20 pm 15 Next,
in the sane manner as that in EXAMPLE 2, the I C chips
were netal -bonded to the connection pads of the

: disE‘iaﬁEgi &ﬁga&ﬁfﬁgn .Ihfo g;hrhgnﬂffé‘t%%aiﬁ‘%é@d&érl} %n%hl PS ana

e connection e clrcult pattern mas_
henéét éﬁf éﬁ&@ﬂleﬁtp?ééeiﬂeﬂasZQbLQlﬁQ& same manner as .
EXAMPLE 2, using the: peellng appar at us shown
|n Flg. 2(a), the polyimde film provided with the
circuit pattern connected to the I C chips was peel ed

 EXARPBE gromthe glass substrate. The peel angle ‘between

the reinforcing plate and the flexible filmwas up 25

G 28i.d du PeedA Nigerd Fwed ol 6 o i FiHem qaingineth et ol .

the - ill circuit pattern obtai ned after the peellng,
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“thatoldi BgaMPTEatki ng,—and curling were not -observed; and

the result was -excellent. Wien the distance betmeen
t Meextwo PposetdGeprmasidesd I 9@ @ henaghtfEgtedfad myciHidaichi
board for the dinensional [ength neasurenent, which

Chemagadr £gi nakk§. hpproxpattery-P83uhed on the circuit

pattern formed on the polyimide f£ilm other than the

connection pads by a screen printing machine, followed by

drying at 90°C for 30 minutes. Furthermore, heat curing was

performed at 150°C for 90 minutes, thereby forming a solder

regsist layer. The thickness of the solder resist after heat

curing ﬁas 20 ym.

Next, in the same manner as that in EXAMPLE 2, the IC
chips were metal-bonded to the Cénnection_pads of the
circuit pattern. The alignment of the model IC chips with
the conhection.péds of the‘circuit pattern was
satisfactorily performed.

In the_samé‘manner as that-in.EXAMPLE 2, using the

peeling apparatus shown in Fig; 2(&), the polyimide film_

provided with the circuit pattern connected to the IC chips

‘ was peeled away from the glass substrate. - The peel angle

between the reinforcing plate and the flexible film was up

~to 20° in peeling. In the polyimide film provided with the



(di stance of 200 mmin the x direction and di stance of
200 mmin the y direction) in the diagonal |ine
direction, was nmeasured and was conpared to the
result obtained before the 10 peeling, the change in
~distance was within 20 pm.the strain was very
smal |, and hence an excellent result was obtained. In
this exanple, since the solder resist |layer wused as
t he peeling-assist |ayer-chhlbe used as a sol der
resist after the peeling of the film it is not
necessary to 15 renove it. EXAMPLE 4 A circuit

'c1rEﬁEEe %tW%%nogbﬂbEﬁQd'Qngﬁ EEEEPQE@EE afo14h

E 1. 20 Next, a sol resrt st EX" PHOT INAGE

.cra@ﬁ§ﬁ NgﬁdggurﬁEEBURQEEUESQ By s Di-pRan EQEYEﬁEthQﬁPE was

was pattern printéd he circuit pattern fornmed
exckheepel yi m de f|In1other than the connection pads by
a screen printing nmachine, followed by heat curing at
70khéAr tBO A1sticSe ROt Wb cEreNthy pdier S EpFidasict.
| ayer was irradiated with 112 wultraviolet rays at 500

._rhen&btﬁﬁnedndimmabiﬁUn&ngb&&r&Sﬁﬁrtnhemaﬂmﬁhﬂﬂbﬁsimmsngth"_m;amwmm;_mna

further performed. Finally, post exposure was

10

15

20

25

~ticaperEoRned Biichr adEabr 00108 TV SapEoKERarays 283 Ts00 =

ml/cm 2 , thereby formng a solder resist |ayer. The 5
(diskhokreof 8POhmmsdhdehergsfisreatien hedtdéstangewaf2200
m Next, in the sanme manner as that in EXAMPLE 2, the
mm L@ thRE rgsdmeethetlhl lﬁoﬁbédd%égﬂiélcbﬁhéc@ibfﬁcbh@%: ofas
t he

‘ measured and was compared to the result obtained before the
peeling, the change in distance was within * 20 um, the
‘strain was very small, and hence an excellent result was

obtained. In this example, since the solder resist layer

used as the peeling-assist layver can be used as a solder

resist after the peeling of the film; it is not necessary to

remove it.

EXAMPLE 4

A circuit pattern was qbtained in the same manner as
that in EXAMPLE 1.

Next, a solder resist "FLEX PHOTd-IMAGE_MASK" NPR-90
(manufactured By Nipbdn Polytech Corp) was pattern-printed
on the circuit pattern formed on the polyimide film other
than.the connection pads by.a screen printing machine,
followed bf heat curing at 70°C.for 30 ﬁinutes.

Subsequently, the solder resist layer was irradiated with

%



circuit pattern. The alignnment of the nodel 1C chips
W th the connection pads of the circuit pattern was
10 satisfactorily perfornmed. In the sane manner as
that in EXAMPLE 2, using the peeling apparatus shown
in Fig. 2(a), the polyimde film provided wth the
circuit pattern connected to the I1C chips was peel ed
away fromthe gl ass substrate. The peel angle 15

bet ween the reinforcing plat2 and the flexible film
was up to 20 in peeling. In the polyimde film
provided with the circuit pattern obtained after the

uthS%hbﬁgg EQ&Q'QQ soﬁrﬂﬁkhﬂag ahd ﬁ%fk'@&r%@ésﬁggi% °c for

observe and the resul was excel |l ent
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obtained filmcircuit board for the dinmensional |ength
wasBasfoereat byWikrehawasiehi gEnal tyaapel ki pay el ¥t 2835 om
(diistance of 200 mmin the x direction and di stance of

mJ/aﬁa BHekBbih€o¥mihgest s6Ddet Nrébesdi pgpeal | THe
direction, was 25 neasured and was conpared to the

mwthibkgabgmomnahéedomaénrEebhet1&Btepeabaﬂg¢urhﬁgchaggg4¢mmw””__m”“”___mj

distance was within 20 pm the strain was:very
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“STek T ainl - tiee Ceans i et in VIesAMEIR & nethe T3¢
this exanple, since the solder resist layer 'used as

chipgewpwel inrgadsbpadeflaper thancbengsbionsradsopfieths

_resistafter the ﬁeellng, it isnot necessary to renove
cirppit PRANVPEE-5 A @lﬁéaGFmEEFt@fnthasm@@@hlh@dcthﬁh@lth

sane nmanner as

the connection pads of the circuit pattern was

satiSfactorily performed.

In the same manner as that in EXAMPLE 2, using the

peeling apparatus shown in Fig. 2(a), the polyimide film |

provided with the circuit pattern connected to the IC chips
was peeled away from the glass substrate. The peel angle

between the reinforcing plate and the flexible film was up

~to 20° in peeling. In the polyimide film provided with the

- circuit pattern obtained after the peeling, folding,

craCking, and curling were not observed, and the result was
excellent.

" When the distance between the two points provided on

‘the obtained film circuit board for the dimensional length

measurement, which was originally approximately 283 mm

(distance of 200 mm in the x direction and distance of 200

"mm-in the y direction) in the diagonal line direction, was

measured and was compared to the result obtained before the



..resdisst aficerbeheeppel gt W tpoENhetphovededrentol hémove it

that in EXAMPLE 1. 10 Next, in the sanme manner as that
in EXAMPLE 2, the IC ChIpS wer e netal -bonded to the
connection pads of the circuit pattern. The alignnent
of the nodel IC chips with the connection pads of the
circuit pattern was satisfactorily perfornmed. 15 In -
the sane manner as that in EXAMPLE 2, using the

peel i ng apparatus shown in Fig. 2(a), the polyimde
film provided with the eittdit pattern connected to
the 1C chips was peeled -away fromthe gl ass substrate
except that the peeling-assist |layer is not provided.

-peeIH%gpe%heaGﬂkfg%O ifehyeedntue SiQﬁQBEF”Q Pbalf 20

lexibl'e filmwas up to in peeling. I'n the

strRehY WllsdG ekl BmRAeYi dRE WehBet BE esebéwéﬁtpééésw was
obtai ned after the peeling, folding and cracking were

obtd@heabsenyedniandxhhg1£esulihcuasnhexsgh hept res&tghayer
curling was observed at the fead wire portion 2

use@xbendhegpbedinyhassopnethi/on pas, bBUhséBea§e§r§61aér _
curling 114 - was an.acceptable |evel. Wen the

obtained filmcircuit board for the dinensional Iength
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“measurenentwhi-chwasori-gi-nat 1y “approxirmately ~283-nm
5 (distance of 200 mMmin the x direction and
EXaMPEEahceof 200 mmin the y direction) ‘in the diagona
line direction, was neasured and was conpared to the
r eBUE T Ebi b PRt et oras tdletaijeed i iy, thehessakmmpnier as

di stance was within 20 pm the
that in EXAMPLE 1.

Next, in the same manner as that in EXAMPLE 2, the IC
chips were metal-bonded to the connection pads of the:
circuit pattern. The alignment of tﬁe model IC chips with
the connection pads of the circuit pattern was
satisfactorily performedl

In the same manner as that in EXAMPLE 2, using the

: peéling apparatus shown in-Fig. 2(a), the polyimide film

provided with the circuit pattern connected to the IC chips
was peeled aWay from the glass substrate except_that the
peeling-assist layer is not provided. The peel angle

between the reinforcing plate and the flexible £film was up

to 40° in peeling. In the polyimide film provided with the

circuit pattern obtained after the peeling, folding and
cracking were not observed, and'the'result was excellent.
Slight curling was observed at the lead wire portion

extending from the connection pad, but the degree of curling



-strain was very small, and hence an excellent result
was 10 obtai ned. EXAMPLE 6 A circuit pattern was
obtained in the sane manner as that -in EXAMPLE 1
except for the follow ng procedure. That 15 is, a -
m xture of a weak adhesive renovabl e agent "Oi bai n"
EXKCL- 257 (nenufactured by Toyo Ink Mg. Co., -Ltd.)
and a curing agent BXX5134 (nmanufactured by Toyo | nk
M g. Co. Ltd.) at a mxihgdratio of 7 to.1 was
appl i ed as the renovable organic |ayer, followed by
drying at 100C for 30 20 seconds, so that the

Wastghcggegﬁtgglgheeggqnvable agent after drying was set
Next, In the same manner as that in EXAMPLE

2 wh@ﬁ‘ L& Ch PEaNEE Ep 8BS 8én Pond edyd Opéi}?t&%?:id&i‘ on

pads of the circuit pattern. The alignnent ‘of the
theMeBehihed €hlpsciirbiithsoaeanesti eﬁepaﬂﬁeﬁélbﬁsl length
circuit pattern was 25 satisfactorily perforned. - 115

meakirthentanwhifBAngasasribahal Dy EXAWPbEida e¥Ceph st hah
the peeling-assist |ayer was not provided, using the

.{dipeehicrgofapparanusnshhenxi difegtidfadndli s pAhYe D EE2.0.0 i
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filntprovided mﬁth the circuit pattern connected to

substrate. The peel angle between the relnforC|ng

-meaghzed and vhe ¢purabed £p| hheasesplttoby@bned befdiagthe

In the ﬁolylntde filmprovided with the «circuit
peepinger hhebthrRge ARt @istppcperad nylthondt ngl awm. the

cracki ng were not observed, and the result was
str@igewegnyery small, and hence an excellent result was

obtained.

EXAMPLE 6

A c¢ircult pattern was obtained in the same manner as

that in EXAMPLE 1 except for the following procedure. That

.is, a mixture of a weak adhesive removable agent "Oribainf

EXK01-257 (manufactured by Toyo Ink Mfg. Co., Ltd.) and a

curing agent BXX5134 (manufactured by Toyo Ink Mfg. Co.,

Ltd.) at a mixing ratio of 7 to 1 was apblied as the
removable organic_layer, followed by drying at 100°C for 30
seconds, go that the thickness of the removable agent after
drying was set to 5 um. Next, in the same mannef as that in
EXAMPLE 2, the.IC chips were metal-bonded to the connection
pads of the circuit pattern. The alignment of the model IC
chips with the connection pads of the circuit pattern was

satisfactorily performed.



10 Slight curling was observed at the lead wire
portion extending fromthe connection pad, but the
degree of curling was an acceptable |evel. Wen the
di stance between the two points provided on the
obtained filmcircuit board for the dinmensional |ength
15 nmeasurenment, which was originally approxi mtely 283
mm (di stance - of 200 nmin the x direction and di stance
of 200 mmin the y directldmn)-in the diagonal line
direction, was neasured and was conpared to the
result obtained before the peeling, the change in

di st apee ¥@fse Wdhhédr £9 PRc e BoadrRi D é/yaéeﬁ/@reﬁat the
smal |, and hence an excellent result was obtained

ngszse paberniyde hbtmypsoyaded %iﬁgtbﬁe%ééyiﬁg

pattern 25 connected to the |IC chips was obtained in

apphRatGaNEheRANeh 839116 (af NathenpEXAMRLEe St exReptotvi@éa
a polyimde filmhaving a thickness.of 25 pmand a

' wit&lzaeoﬁlsealbypaezeﬁﬁwé LRELEXY 26Sthannof akips edady

Ube | ndustries, Ltd. ) was used as the flexible film
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obtalned after the peellng bendlng and cracklng wer e
to ABP dBseeeddng.andnt hbereelyimide eXxtel bepridsiighth the
curling was observed at the |lead wire portion

cLrentEnBRRGSFRORPEAENEBNABEET ORhpaRieel 109 bubeRAtndletfde

of .curling was an acceptabl e |evel.
cracking were not observed, and the result was excellent.

Slight'curling was observed at the lead wire portion4
extending from the connection pad, but the degrée of curling
was an acceptable level. |
When.the distance between the two boints provided on.
the obtained film circuit board for the dimensional length
measurement, which was originally approximately 283 mm
{distance of 200 mm in the x direction and distance of 200
mm in the y direction) in the diagonal line direétion, was
measu:ed and was compared to the result obtained before the
péeling, the change in distance was within % 20?um; the
strain was very small, aﬁd hence an excelleﬁt result was

obtained.

EXAMPLE 7
A polyimide film provided with the circuit pattern

connected to the IC chips was obtained in the same manner as



Wien t he di stance between the two points provided on
the peeled polyimde filmfor the dinensional length

- measurenent, which was originally approximately 283 nm
(distance of 200 nmin the x direction and di stance of
200 15 mmin the y direction) in the diagonal |ine
direction, was neasured, the change in distance with
respect to the photomask pattern was within 20 m-
the strain was very smatlllénd hence an excell ent
result was obtained. 20 EXAMPLE 8 A polyimde film
provided with the circuit pattern connected to the IC

tha%h'BSE&%ﬁpﬂﬁté'@§GebE EHStSQWBoﬁ9QB§Eea§11hhﬁ£viﬂg a
E 5 except that alum na having a thickness of 1

thm%&h%%@ %fsbéegﬁfaﬁ@oabﬁlggooﬁnhﬁ@sbysgdzaﬁmtheUPILEX" 258
.reinforcing 5 plate. - 117 The peel angl e between

mantulfe cherdkiobs DBephatiasardethernthl exivhkeubbhmuaghep to
400 in peeling. In the polyimde . filmprovided with

fleki®lel EGUit. paFhkepBedbhabnedbativeent BRe peEhEBPcing plate
fol ding and cracki ng were not observed, and the 5

‘andr.ehel fleadblexcelhentSl.ughtocuobi. hg. paslmhgervedmthem wwwun_m_”mm _mf
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at the Iead mnre portlon extendlng fron1the

acceptabl e |l evel. Wen the di stance between the two
aftpei the peeviidod bandihg pedl edapblipgnivdeef pm fbserned,

| ength neasurenent, which 10 was originally -
andaﬁbﬁo%ﬁﬁﬂﬂélVaESSXﬁﬁi@§P§tan§é16ht299rhﬁ¥9nW@ﬁeohserved :

~direction and distance of 200 mmin the y direction)
at the lead wire portion extendlng from the” connection’ pad,

but the degree of curling was an acceptable level.

When the distance betﬁeen the two points provided on
the peeled'polyiﬁide film for the dimensional length
measurement, which was‘originally approximately 283 mm
(distanéefof 20d mm in the x direction and distance of 200
mm in the y direction) in the diagonal line direction, was
measured,‘the change in distance with respect to the
photomask pattern was witﬁih * 20 um, the strain was very

small, and hence an excellent result was obtained.

EXAMPLE 8

A polyimide f£ilm provided with the circuilt pattern

"connected to the IC chips was obtained in the same manner as

that in EXAMPLE 5 except that alumina having a thickness of

1 mm and a size of 300 by 300 mm was used as the reinforcing

plate



in the diagonal |line direction, was neasured, the
change in distance with respect to the phot omask
pattern was within 20 pm the strain was very snmall,
and hence an excellent 15 result was obtai ned.

EXAMPLE 9 A polyimde filmprovided with the circuit
‘pattern connected to the I C chips was obtained in the
same manner as 20 that in EXAMPLE 5 except that the
curvature radi us of the eutVed-surface of the hol ding
portion 14 was set to 70 mm The peel angle between
the reinforcing plate and the flexible filmwas up to

70Th8 ?Séi'gﬂglg%gtt@ﬂeﬂn%&r%ﬁf‘&rm B4 £ ODSE Vigth

by peelil ng, and e result was excellent. Slight

fle%ﬁbhan1%@§wQQSﬁbV%g @bollﬁ pEQthsad ﬂhr6h90ﬁ5199m98e
the circuit pattern on the polyimde film but th

filgegresiakacutlthngnwasi2budecpptabka obewheavﬁseethehe
di stance between the two points provided on. 5 the

.p'eepﬂ&lged fpakyng dadf ckarkongt herdi ABESbPBakvEa@NgaAd the .

measur enent, whi ch was originally approxinately 283 mm
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respect to_the 10 photonask pattern was W thin. 20 m
degriee ofr gbmling wepyansgekkptahdehéavelan excel |l ent

result was obtained. EXAVPLE 10
When the distance between the two p01nts provided on

the peeled polyimide £ilm for the length measurement, which
was originally approximately 283 mm (distance of 200 mm in
the x direction and distance of 200 mm in the y direction)

in the diagonal line direction, was measured, the change in

distance with respect to the photomask pattern was within *

20 um, the strain was very small, and hence an excellent

result was obtained.

EXAMPLE 9
A polyimide film provided with the circuit pattern

connected to the IC chips was obtained in the same manner as

~that in EXAMPLE 5 except that the curvature radius of the

curved surface of the holding portion 14 was set to 70 mm.
The peel angle between the.reinforcing plate and the
flexible film was up to 70° in peeling. |

Folding and cracking were not observed by peeling, and

the result was excellent. Slight curling was observed at




A polyimde filmprovided with the circuit pattern 15
connected to the I C chips was obtained in the sane
manner as that in EXAVPLE 5 except that the curvature
radius of the curved surface of the hol ding portion
14 was set to 1,200 nm The peel angle between the
relnforC|ng plate and the flexible filmwas up to 100
in peeling. In the circuit 20 pattern on the '
polyimde film deformatirohl8ueh as folding and
curling was not observed by peeling, and the result
was excellent. However, when the di stance between the

the:W@adpQEQESpBEQYbﬂegfo@h%h@1E@ﬁL€dF99k¥?g1gﬁ fhbm for

di mensi onal | ength nmeasurenen
pol9imdgealh Y m?5papPias ARLeky 3§3cﬂﬁlQEQS%QQCQnOQCQQthﬂle
In the x direction 119 and di stance of mmin
1eviidi rection) in the diagonal line dlrectlon, was
~ measured, sonme data showed an increase of up to 26 m
W Wheti especdi & bahibie p@eWQa@skh@aﬁw@nﬁblﬁt£3ﬁ¥6%£aéd.dh
polyimde filmprovided with the circuit pattern

thecpeeédetiegolgithdel Eithi fervaneobinenetlohalt DENGBNE e

manner as  that in EXAMPLE 5 except that a silicone

“heasegsenends  wbddhfeas theéghohlilngapprokonatélyToes peel
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angl e between the 10 reinforcing plate and the
(dipkericel eff 2P masippthe 80dinecpiehi agd dhstddiei ofi, 280
180-di rection peel strength obtained when the
mm ﬁ&l?hﬁ]ﬁedFFPﬁFma§)péélébea@a99PF®h11h@e Abrarhgon, was
portion 14 nmade of a-silicone resin was 0.98 NNm By '
meaﬁééﬁﬁng theurhpRge #BI@FHQaEHE ¥iBRKFAEPREE etPot e

photomask pattern was within *-20 um, the strain was very

small, and hence an excellent result was obtained.

- EXAMPLE 10

A polyimide film provided with the circuit pattern

connected to the IC chlps was obtalned in the same manner as
that in EXAMPLE 5 except that the curvature radius of the

"curved surface of the holding portion 14 was set to 1,200 mm.

The peel angle between the reinforcing plate and the
flexible film was up to 10° in peeling. In the circuit
pattern on the polyimide film, deformation such as foldiné
and curling was not observed by peeling, and the result was
excellent. However, when the distance between the two

points provided on the peeled polyimiderfiim for the .

dimensional length measurement, which was originally

approximately 283 mm (distance of 200 mm in the x direction



15 observed at the lead wire portion of the circuit
pattern on. the polyimde film and the result was
excel l ent. When the distance between the two points
provi ded on the peeled polyimde filmfor the _

di mensi onal |ength neasurenment, which was originally
approxi mately 283 mm (di stance of 200 mmin 20 the x
direction and distance of 200 nmin the y direction)
in the diagonal |ine directi®n; was neasured, the
change in distance with respect to the photomask
pattern was within 20 pm the strain was very snall,

andaaqsa3ﬂee a7 9¥eehhenh tﬁesylhlt@étQQL?'gﬁdth§5d%§80na1
12 A circuit pattern was obt al ne in the sane -

_11n€aaﬁ§éc@§onthﬂhs'BegéﬁWEHE QomendEBS §ﬁH§eHHQﬂein@§ease

that in EXAMPLE 2, the IC chips 5 were netal-bonded
of upt ke cenpRCHien padpeett B8 eh&CHhbroRabkepsetdhe.
~alignment of the bunps of the nodel IC chips wth the
connection pads of the circuit pattern was preferably
performed. By using the peeling apparatus 150 shown in

__.EXAHIPQE 116(.a).....10..and..16(b).,..t he..polyim.de. .fil.m.provi.ded. ...

with the CIrCUIt pattern connected to the IC chips
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ek ipeky i devali Tmapr d¥isdedjh elish stisteBtani it tern—
curvature radius of the curved surface of the hol ding

- conpertedntedthasIcO0hims whe degaéredf inathensahermanner as

suction of the flexible filmby the holding portion 14

_that in EXAMPLE 5 except that a silicone resin was used for
‘the holding portion 14. The peel angle between the
"reinforcing plate and the flexible film was up to 30° in

peeling. In addition, a 180°-direction peel strength

obtained when the polyimide film was peeled away from the

‘holding portion 14 made of a silicone resin was 0.98 N/m.

By;peeling, curling, folding and cracking were not

observed at the lead wire portion of the circuit pattern on

"the polyimide film, and the result was excellent. When the

distance between the two points provided on the peeled
polyimide film for the dimensional length measufement, which

was originally approximately 283 mm (distance of 200 mm in

the x direction and distance of 200 mm in the y direction)

in the diagonal line direction, was measured, the change in

distance with respect to the photomask pattern was within +

20 um, the strain was very small, and hence an excellent

result was obtained. .



15 was 100 hPa, and a pol yuret hane rubber having a
hardness of 70 was used as a material for the holding
portion 14. In addition, the pressing pressure of the
hol ding portion 14 applied to the flexible filmwas
set to 0.01 MPa, and the rightward relative noving
speed V2 of the franme 18. in 20 peeling was set to 0.3
mmnute. In the holding portion. 14, the recess
portions 36 (5 by 5 nm depE® of 1 nmm correspondi ng
to the IC chips were provided. On the loading table
30, the polyimde filmside was placed whi ch was
ided with the circuit pattern connected to the IC
EXAﬁE?gsq§5 and was vacuum sucked at 100 hPa. The pee
ang @1P§ﬁ¥‘@eﬁattélzﬂ- wweowt%m@a Cirpgur& Al ndhdds as
flexible filmwas up to in peeling. In addition,
thathenspeaspet the rotary nntor‘160 was controlled so
that the roll surface speed V1 of the holding surface
of 1/ NEh 804 £ P é 1 Ol Idha@sisetxAvpik 31, ndd Md &higs
Furthernore, the supply voltage to the el ectromagnetic

—werelnbehllbbndad . adj.vhtedoffethibntl bads OB ONe PELEEUDE S oo

sectional area applied to the polyinide filn1in
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perforned Although the | ead MAre portion of the
witbhi tbei topaeteianopnafdheofOthel gintdbtfpabtems wasghtly
+ curled by peeling, folding and cracking were not
prefprabl¥dpenfidrmedce the result was excellent. \Wen
t he di stance between the two points provided on the
pERY es bl yRe deeel ing fapPatRl el ey g dedgigs - 16(a)

measur enent, whi ¢h, was orlglnallg approxi mately 283
and 16 (b), the' polyimide film provided w1th the circuit

pattern connected to the IC chips was peeled away from the

giass subserate. The curvature radius of the curved surface
of the holding portion 14 was 600 mm, the degree eflvecuum
for suction of the flexible film by:the holding portion 14
was 100 hPa, aﬁd a polyurethane rubber heviné e hardness of
70¢ was used as a material for the holding portion 14. In

addition, the pressing pressure of the holding portion 14

applied to the flexible film was set to 0.01 MPa, and the

'rightward relative moving speed V2 of the frame 18 in

peeling was set to 0.3 m/minute. In the holding portion 14,

-the recess portions 36 (5 by 5 mm, depth of 1 mm)

corresponding to the IC chips were provided. On the loading
table 30, the polyimide film side was placed which was
provided with the circuit pattern connected to the IC chips

and was vacuum-sucked at 100 hPa. The peel angle between



15 mm (di stance of 200 mmin the x direction and

di stance of 200 mmin the y direction) in the

di agonal line direction, was neasured, the change in

di stance with respect to the photomask pattern was

wWthin 20 pm and hence an excellent result was

.obtai ned. 20 REFERENCE EXAMPLE 1 A circuit pattern was

obtained in the sanme manner as that in EXAMPLE 1. In

the sane manner as that tni2EXAMPLE 2, the 1 C-chips

25 were netal -bonded to the connection pads of the

circuit 122 pattern. The alignnent. of the bunps of
thel Q@iﬂ@e%ikgeghagé 2A80chBCeEORDBELT L0130 Okp 188 400 in

circuit pat was preferably perforned. Except

peeﬁﬂﬁb th@nSQQQQtQEn @héOEﬁEéQnoEDERé }ggafﬁsmétor 160 was
confrolled so -- that the rollsurface speed V1 of the

conebdhBg sHrtase eﬁet BSlﬁJOEdtBQcQOébé@& U YBstBethéPding
03 mMmnute, - and that the rightward relative noving

__ sﬁr$ﬁ@@do‘12tﬁfa hBedingnBotBibA pPeewaBOs#BStSEd .30 h/einute.

sane as that descri bed above, the peeling was

—.Furpherabeed thet Bepsapevobnage. .8s. that el aclBom@hPt e 10. .o

In the peeling, the peel angle 40 between the
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“elutehntebcivag- pﬂatetaddabh&h&tekhblEeﬁsinmemee”"””"

nearly at the end of the peeling of the flexible film

~seckmosaheacasesprland thetheerpbyémident plovidepesal ihg was

thegcircuit pattern was strongly curled in the
6.4518] My ofr dqsosi tansh e weedinsh@as performed.

Although the lead wire portion of the circuit pattern on the
polyimide film was slightly curled by peeling, folding and
cracking weré not observed, and héncé the reéult.was
excellent. When the distance between the two points:
ﬁrovided on the peeled polyimide f£ilm for the dimensioﬁal
length'measufement, which was originally approximately 283
mm (distance of 200 mm in the x direction and distance of
200 mm in the_y direction) in.the diagonal line directiocn,.
was measﬁred, the change in distance with respect to the
photomask pattern was‘within + 20 pm;'and hence an excellent

result was obtained.

REFERENCE EXAMPLE 1

A circuit pattern was obtained in the same manner as

" ~that in EXAMPLE 1.

In the same manner as that in. EXAMPLE 2, the IC chips -

were metal-bonded to the connection pads.of the circuit



15 peeling is alnost conplete. Wien the distance
~between the two points provided on the peel ed
polyimde filmfor the dinensional |ength
measur enent, which was originally approximtely 283
mm (di stance of 200 nmin the x direction and
di stance of 200 nmin the y direction) in the diagona
20 line direction, was neasured, some data showed an
increase. of up to 30 pmrwi2h respect to the phot omask
pattern.. COVPARATI VE EXAMPLE 1 A circuit pattern was
obtained in the sanme manner as 25 that in EXAMPLE 4,
pat@B8nt herARAgh  bimehtPSsWehe BRhAL-BPNERY fode1t P8 €hOps
The gl ass subsirate side was adsorbed to the | oading

and! @Rkec3lAnBEeYbHCHaWkt Brarhacluprauet boPLABLhgREsm
-and a part of the polyimde filmprotruding fromthe

- pre€egapdl pthecghaqs was held by a hand and was |ifted

upward in the 5 direction perpendicular to the glass

subséept echsOt i dheed pot Vile dtodd t ivaso A dusd was
peel ed away fromthe glass substrate. At parts on

.;conwhbmheﬂhsonbﬂ&twtﬁbshbp$gaﬁﬁﬁauanhpdedLMBwo@eehéngolding””.”m_n_m.wmf

force for peeling the polyinmde filmfromthe 10
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= Eur§abet Cat eHEShohdi BaspUrti o dL AGVakssetSEo VeI T/ pairete;

of the circuit pattern on the polyimde filmafter

andt khapethengighhdardsraleadsuvet novheg cépeadtVdartf ekhe frame
could not be used as a product. In addition, at parts

18 &n pRPthngh¥asnBgkl teCthhi pamewes cthat Aot teedtilove,
circuit pattern on the polyimde film 15 was strongly

thecpepbingf vaF PRECPERPANGD BRE EABefPaRRRLsafakhat in

EXAMPLE 10, In the peeling, the peel angle 40 between the
reinforcing plate and the flexible film exceeded 80° nearly
at the end of the peeling of the flexible film in some cases,
and the flexible film provided with.the circuit pattern was
strongly curled in the vicinity of a position at which the

peeling is almost complete. When the distance between the

"two points provided on fhe peeled pdlyimide film for the

dimensional length measufement. which was originally
approximately 283 mm (distance of 200 mm in the x direction

and distance of 200 mm in the y direction) in the diagonal

line direction, was measured, some data showed an increase

of up to 30 um with respect. to the phbtomask'pattern.

COMPARATIVE EXAMPLE 1
A circuit pattern was obtained in the same manner as

that in EXAMPLE 4, and the model IC chips were metal-bonded



degraded. EXAMPLE 13 A circuit pattern was obtained in
the sanme manner as 20 that in EXAMPLE 2 except that a
polyimide fil mhaving a thickness of 25 pmand a size
of 300 by 298 nmwas prepared as the flexible film
that the three sides of the glass and the three sides
of the polyimde filmwere flush with each other, and
the renai ning one side of the polyimde filmwas 25

| ocated inside at a distant23of 2 nmfromthe
remai ni ng one 124 side of the glass, and that the

t hi ckness of the glass was set to 0.55 mm

the%*%%equ%ﬂlel ﬁla‘sgesﬁBg%EaEQ CRis@s, rSdngio@h' gguphgd

the circait paftern. By using the peeling apparatus

| 10a§ﬁﬂ@ntaﬁlg'§0 bloviRga @1@H|X'Uhgﬁuﬁ'EﬂEE@Ehdﬁgcﬂhﬁbsﬂ

Ci.rcuit pattern was peeled away fromthe glass
anaSdbphiat 8r The puivakiae Ea@mugreerhaﬁngcBE&ﬁdtﬁaréags of
of the holding portion 65 was 600 mm and a

theP@hyeEetBanaenabber ahaunAganahahenesstell ¥Pwuea usedhe
as a material for the holdlng portlon 65. A sanple

poly|n1de f|In1haV|ng the IC bonded thereto was

10

15

20

25

“porgionght fiAfiowaenaatiutheyepetlicanadwags fromxetebyTass ™

vacuum suction at 100 hPa. The pressing pressure of
subshlealiel-di ng portion 65 to the flexible filmwas set to-

0.01 MPa, and the rightward rel ati ve novi ng speed of

t het 182t £ anen eehigh pele¢ i medehsIGethins (A menmied, the

the loading table 61, the recess portions 90 (5 by 5

peedppgdéprReofox ﬁﬁ?llng the polyimide film from the

substrate is increased, foldlng was observed in part of the

c¢ircuit pattern on the polyimide film after the peeling, and

és a result, the circuit pattern could not be used as a

product. In addition,.at parté on which the‘modei IC chips
ﬁere.not mountéd, the circuit pattern on the polyimide_film
waé stronély curled after the peeling, and ﬁhe flatness was

degraded.

EXAMPLE 13
A circuit pattern was obtained in the same manner as

that in EXAMPLE 2 except that a polyimide film having a

thickness of 25 um and a size of 300 by 298 mm was prépared

as the flexible film, that the three sides of the glass and

the three sides of the polyimide. film were flush with each

-~ other, and the remaining one side of the polyimide film was

located inside at a distance of 2 mm from the remaining one



corresponding to the 1 C chips were provided. In the
polyimde filmprovided with the circuit pattern after
the peeling, folding, cracking, and curling were not
observed, 20 and hence the result was excellent. Wen
the di stance between the two points provided on the
peel ed polyimde filmfor the dinensional |ength
nmeasur enent, which was originally approxi mately 283 mm
(di stance of 200 mmin thelxddirection and di stance of
200 25 mmin the y direction) in the diagonal |ine
direction, was 125 neasured, the change in distance

sm\é" BE Eﬁépgihs‘so Lha «Rhet QHBSFhP {38%3 YBS it ié.‘??e%g?s

rain was very snal ence an e

setrﬁéubt5§aﬁm0bt§hB§@quéng¥@NPEﬁé4mbﬁeithS Jepogs  as

that in EXAW 3, acircuit pattern was obtal ned.

meth&xgouﬁzseaptot Eﬁé Ehﬁcﬁy£v§aeﬁsx~nr adi us of the curved
surface of the holding portion 65 was set to 1,200

My i s ih® SREELEBIMES HBSpd hatud NsrVRLE i3y . 1101 t hehe

gl ass -substrate was peeled away fromthe pon|n1de

-poliihiiepEVindpdowi BBAt RELEL & COLECRBEL BEDLEPINGESE BFled Ded oo

~the 1C chips. However, with respect to the novement
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peeling delayed in sone cases. In addition, the
curpeél sngfaas nﬁttperholdndgup@rt1®he6§ndasf6@hemﬁ5 and a
polyimde filmin some cases. In the polyimde film

polpnoeibadewruhbehehavivgi 2 hbardeess ofi ¢0° vess obsed nesl a

after the peelin fol di ng, cracking, and

' material for the ho%dlng portion 65 A sample was placed on
the -loading table 61 so that the polyimide film having the

- IC bonded thereto was brought into contact therewith and was

fixed by vacuum suction at 100 hPa. = The pressing pressure

. of the holding portion 65 to the flexible film was set to

0.01 MPa, and the rightwatd relative moving speed of the
frame 66 in peeling was set to 0.3 m/minute.' Iﬁ the 1oading
table 61, the recéss portions 90 (5 by 5 mm, depth of 1 mm)
correspondiﬁg to the IC chipé.were provided. 1In the

polyimide film provided with the circuit pattern after the

"peeling, folding, cracking, and curling were not observed,

and hence the result was excellent.

| " When the distance between the two points provided on
the peeled polyimide film for the dimensional length
measurement, which Waé originally approximately 283 mm
{(distance of 200 mm in the x direction and distance of 200

mm in the y direction) in the diagonal line direction, was



curling were not observed, and hence the result was
‘excellent. 20 Wien the distance between the two points
provi ded on the peeled polyimde filmfor the

di mensi onal | ength neasurenent, which was originally
approximately 283 mm (distance of 200.mmin the x
direction and distance of 200 mmin the y direction)
in the diagonal line direction, was 25 neasured, the
change in distance with respect to the - 126

phot omask pattern was within 20 pm the strain was
very small, and hence an excellent result was

mocfiBinetug, BYAMELESRoEAGERl M Al soppl Y B deng L

phoW@ﬁaekeggtggrﬁswggewitﬁ%the20fh$n1tﬁ@“%tfﬁ&nt$5%t¢gff

des of the glass and the three sides of the
smal@l, YhAdgehbbmpeeacbl veht Wb Bueacha 9t BBEaig8d. the
remai ni ng one side of the polyimde filmwas | ocated
10 inside at a distance of 2 nmfromthe remaining one
side of the glass, in the sane nanner as -that in

L EXESsaMEL R, 14 ... ClrCUI.t. natternmmmgmnhtajnpdfmfnllnmpddW._r_””mm._

by netal-bondlng of the nodel I1C chips t hereto. By
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st igE héies 2P anatisr Showrha - Tl GEXAMER) 13 T4l LT qich = s

15 15, a wedge having a singl e-edged bl ade was
patitpser wed betacead. thﬂepblyencdptfthntahﬂethervenmvable

organic layer, so that the polyimnmde sheet was
radguadedl WEpebreadamyfwenof hehgl hetdirgheerhien Ghewas

bl ade- edge angl e of the single-edged bl ade
set to 1,200 mm, in the same manner as that in EXAMPLE 13,

the glass substrate was peeled away from the polyimide film

provided with the circuit pattern connected to the IC chips.
. However, with respect to the‘movement of the holding portion

65, the progress of the peeling delaved in some cases. In

addition,_the peeling Wes not performed until the end of the
polyimide film in some cases. |

| In the polyimide film provided with the circuit pattern
which was obteined after the peeling, folding, cracking, and
curiing were not observed, and hence the result was | |
excellent

When the dlstance between the two p01nte prov1ded on

the peeled polylmlde £ilm for the dimensional length
measurement, which was originally approximately 283 mm
(distance of 200 mm in the x direction and distance of 200

mm in the y direction) in the diagonal line direction, was

‘measured, the change in distance with respect to the



was 100, and the noving speed of the |oading table was.
set 20 to 0.3 mmnute. The peel angle between the
reinforcing plate and the flexible filmwas up to 40
in peeling. In the polyimde filmprovided with the
circuit pattern after the peeling, folding and
cracking were not observed. At the lead wire portion
extendi ng fromthe connection pad, slight 25 curling
“was observed, but the degrez6of curling was an 127 -
acceptabl e I evel. Wien the di stance between the two
points provided on the peeled polyimde filmfor the

phongEEﬁ' pet LEE@%Q {’Eﬁ‘%igrwe”f@t ’ rg% &‘@f‘aﬁ{' daldy,

appr oxi te y i'stance © O nmin t e X
smadll! €ahaOREAde dL{ 82661 PEn20PestT | ak NopYashheection)

e diagonal line direction; was . neasured and was .
conpared to that measured before peeling, the change
in, distance was within 20 pm the strain was very

ExagB8El 35and hence an excellent result was obtained. 10
EXAMPLE 16 I n EXAMPLE 15, before peeling, the flexible

_fjﬁ*&eﬁﬁﬂfﬁiﬁugLﬁblyﬁﬁj&hJﬂﬁﬂﬂJﬂhﬁiﬂ@iﬁ@Hﬁi@mmegyﬁﬁﬁu25_.m_.

to'150C using an. infrared lam. The resistance in
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EXAMPLE 7, and a reS|due of the pressure-sensitive
filmdhesdvehan the shréaceidéstde thpel ylassleasheete three
- obtained by the peeling was not observed at all. The
sidpeepfahlyt eppbyimedet Ablmeverer Elwugh pritle emch tdher, and

" the remaining one side of the polyimide f£ilm was located

inside at a distance of 2 mm from the remaining one side of

the glass, in the same manner as that in EXAMPLE 2, a

- circuit pattern was obtained, followed by metal-bonding of

the model IC chips thereto.
By using the apparatus shown in Figs. 14 (a), 14(b), and
15, a wedge'having a single-edged blade was inserted between

the polyimide film and the removable organic layer, so that

" the polyimide sheet was gradually peeled away from the glass

substrate. The blade-edge angle of the single-edged blade
was ‘109, and the moving speed of the loading table was set
;o 0.3 m/minute. The peel angie between'the reinforcing

plate and the flexible film wes up to 40° in peeling. In

the polyimide film provided with the circuit pattern after

- the peeling, folding and cracking were not observed. At the

lead wire portion extending from the connection pad, slight

curling was observed, but the dégree of curling was an



flexible filmwas up to 30 in peeling. In the
polyimde 20 filmprovided with the circuit pattern
after peeling, folding, cracking, and curling were -
‘not observed, and hence the result was excellent.
When the di'stance between the two points provided on
the obtained filmcircuit board for the dinensiona

| ength 25 neasurenent, which was originally

“approxi mately 283 mm 128- 12 stance of 200 nmin the X
direction and distance of 200 mmin the y direction)
in the diagonal |line direction, was neasured and was

accgggggigdlggeihat measur ed bef ore peeling, the change"
Istance was within 20 pm the strain was very

Shghdn A DEOCEH QD BXCRLLERL OSH tpdﬁ?tso%x%ﬂ%d on

I ndustrial Applicability The circuit board of the

thepb§§§85 bRYSNhi Qe edimbeorPERE el PRl Y s USRS f DEngER | NY
boards for electronic devices, 10 interposers for IC

- meaPagkaghag, whi EhngaBoaf d§ihat 1y\/aé§g>rb£yﬁét@yy N283 mm

socket, and the like. OO EEiI og” zC w?Eo0oN

oG Et aﬂbleﬂoEQ]@ mmZn the-x.dire et ion-and.-dis t ance-0L-200 ...
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measured and was compared to that measured before peeiing,
the change in distance was within * 20 um, the strain was

very small, and hence an excellent result was obtained.

EXAMPLE 16

In EXAMPLE 15, before peeling, the flexible film
substfate 6 on the loading table 103 was heated to 150°c.
using an infrared lamp. The resistance in peeling was
decreased as compared to that in EXAMPLE 7., ahd a residue of
the pfessUre-sensitivé adhesive on the éurface of the
polvimide sheet obtained by the peeling was_ﬂot oﬁserved at’
all. The peel angle betwéen the reinforcing plate and the
flexible film was up to 30° in peeling. Iﬁ the pélyimide
film provided With the circuit pattern after péeling,-
folding; cracking,_aﬁd curiing were not observed, and hence
the result was excellent.

When the distance between the two points provided on

" the obtained film circuit board for the dimensional length

" measurement, which was originally approximately 283 mm
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(distance of 200 mm in the x direction and distance of 200
mm in the y direction) in the diagonal line direction, was

measured and was compared to that measured before peeling,

_the change in distance was within % 20 um, the strain was

vVery-small,-and-henece-an--excellent--regult -was-obtained. -

10

‘Industrial Applicability

-The circuit board of the present invention can be
preferably used for wiring boards for electronic devices,

interposers for IC packéging, wiring boards for wafer-level

"burn-in socket, and the like.
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CLAIMS.
1. A circuit board-use member comprising: a reinforcing

plate; a removable organic layer; a flexible film provided

2. The circuit board-use member according to Claim 1,
wherein an electronic component is bonded to. the circuit

.10 pattern of the flexible film.

3. The circuit board-use member according to Claim 1,

wherein the peeling-assist layer comprises a solder resist.

15 | 4. A method for forming a circuit board comprising. the
step off peeling’a flexible film from a circuit board-use
member which comprises the flexible film having a circuiﬁ
pattern formed on one surface thereof,_and a reinforcing
ﬁlate adhered to the opposite surface of:the flexible film

.20‘ to.said one surface with a removable organic laver
interposed therebetwéen, wherein the flexible film is peeled
away from the reinforcing plate while a peel angle is being

maintained in the range of more than 0° to 80°.

25 5. The method for forming a circuit board, according to



O wOa Nc7' OwamU ~wag>Dot4d}~~U
E. 0O o0<5J 9m131 - CLAIMS ‘1. Acircuit _ ,
- board-use nmenber conprising: a reinforcing plate; a
renovabl e organic layer; a flexible filmprovided 5
~with at least one circuit pattern on at |east -one
~oftwo surfaces; and a peeling-assist |ayer |am nated
in that order. 2. The circuit board-use nenber
according to Claim1l, wheit22n-an electronic conponent
is bonded to the circuit 10 pattern of ‘the flexible
film 3. The circuit board-use nmenber according to
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ér resist. for formng a circuit
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roma cifcuit board-use nenber which conprises the
and ke Bhexfibhm kavhngsapekliedi hwapatennther PEdn 88ro08g
surface thereof, and a reinforcing plate adhered to
plaltke opposite surface of the flexible film 20. to said

one surface with a renovabl e organic |ayer |nterposed
t.herebetween,..wher.ei.n.t.he. flexible.film.is.peeled..

amay fron1the relnforC|ng plate mhlle a peel angle |s
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25 5. The nmethod for formng a circuit board, _
Claaoc6r, dwhgredn the_peelingrassist‘layer comprises a solder

resist.

7. Ths method for‘forming a circuit board, according to
Claim 4, wherein the flexible fiim is peeled away from the
reinfofsing plate while the flexible film is being placed
along a curvedrsuPport body or the réinforcing_plafe is-

being curved.

- 8. The method for forming a circuit board, according to

-Claim 7, wherein the curved support body or the curved

re1nforc1ng plate has a curvature radius in the range of 20

.to 1,000 mm.

9. The method for forming a circuit board, according to
Claim 7, wherein the flexible film is peeled away from the
reinforcing plate while the flexible film or the reinforcing

plate is being curved.



132 daim4, wherein the circuit board-use nenber
further conprises a peeling-assist |ayer forned on
the flexible film and the flexible filmis peeled
away fromthe reinforcing plate. 5 6. The nethod for-
formng a circuit board, according to Caimb§5,
wherei n the peeling-assist |ayer conprises a sol der
resist. 10 7. The nethod for formng a circuit board,
‘according to Caim4, whetraBn-the flexible filmis
peel ed away fromthe reinforcing plate while the
flexible filmis being placed along a curved support
ody i nf or ci lL.ate . [ rv
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reinf orci ng curvature radi us e ran
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circui board, accordin m?7, whereint
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plate while the flexible filmor the reinforcing
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film-support surface of the support body 1s set larger than

‘a relative moving speed V2 of the support body with respect

to the reinforcing plate, and a tension per unit cross-
sectional area applied to the flexible film when the

. . . . - ' 7 2
flexible film is peeled is controlled to be 2.4x10  N/m  or

less.

11. The method for forming a circuit board, according to

"Claim 4, wherein the flexible film is peeled away from the

.reinforéing plate by inserting a wedge-shaped peeling member

between the reinforcing plate and the flexible film.

12. The method for forming a circuit board, according to

Claim 4, wherein an electronic component is bonded to the

© c¢ircuit pattern when the peeling is performed.

13. The method for forming a circuit board, according to

Claim 4, wherein the circuilt board-use member is heated when'

the peeling is performed.



10. The nmethod for formng a circuit board, according
to Caim?7, wherein the flexible filmwhich is placed
along the curved support body is peeled away fromthe
reinforcing plate by relatively noving the curved
support body with 5 respect to

t her ei nforci ngpl atewhil e the curved support body

i sbeing rotated, a roll surface speed V1 of a flexible
filmsupport surface of the3support body is set |arger
than a relative noving speed V2 of the support body
Wth respect to the reinforcing plate, and .a tension
per unit cross 10 sectional area applied to the
flexible filmwhen the flexible filmis 7 2 peeled
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reinforcing plate by inserting a wedge-shap
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conponent is bonded to the circuit pattern mhen t he
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‘circuit board, accordlng to Cdaim4, wherein t he
foltbwdhgt mbaasd- use nenber i's heated when - 25 the
peeling is performed. 134 14. An apparatus for
i) feanenfoa sepsuvatibgatbebfleritblagfdlmffrzembtizefi| m
“froma flexible filmsubstrate conprising a
reinforcing plate while the flexible film is being in

contact with a curved support body;

" ii) means for separating the reinforcing plate from a.

support body for the flexible film while the reinforcihg
plate is being curved; and | |

1ii) means for relatively moving a support body and peeling
means, the support body supporting a cifcﬁit"board;use

member, the peeling means having a wedge-shaped peeling

~member for peeling the flexible film.

15, The apparatus for forming e cifcuit board, - according
to elaim 14, wherein the means i) comprises a rotation drive
device rotating the-suppdrt body, a relative movement drive
device relatively moving the support body with respect to
reinforcing plate holding means, and a speed control
mechanism independently contrblling the rotation speed and

the relative moving speed. .



rernforcrng plate and the flexible filmwhich is
provided 5 with a circuit pattern and which is adhered
to the reinforcing plate, the nmethod conprising one-
of the followi ng neans: i) neans for separating the
flexible filmfromthe reinforcing plate while the
flexible filmis being in 10. contact with a curved

support body; ii) neans for separating the reinforcing
plate froma " support bodyl3%r-the flexible filmwhile
the reinforcing plate is being curved;, and iii) neans

for relatively noving a support body and peeling 15
nmeans, the support body supporting a circuit board-use
menber, the peeling nmeans having a wedge-shaped
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drive device rotating the support body, a relative
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body W th respect to reinforcing plate hoIding neans,

controlllng the rotatlon speed and 25 the relatlve
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circuit board, according to claim 15, further
filgoapr berhingaispeediraliedcaht acbredeverminadwheesl aor

roll surface speed V1 is controlled to be 5 higherthan
lesgrel ati ve noving speed V2; and a -tension

17. The apparatus for forming a circuit board, according
to claim 14, wherein, in one of the meahs i) and the means

ii), on the curved support body of the means i) or on the

_support body for the flexible film of the means ii), a

cushioning layer and/or a recess portion at a position

"corresponding to that of an electronic component is provided.

'18. The apparatus for forming a circuit board, according

to claim 14, wherein, in one of the means i) and the means

_ii), on the curved support body or on the support body for

the flexible film, a layver having tackiness is provided.

19. The apparatus for forming a circuit board, according
to claim 14, wherein the peeling means has a positioning

system for the wedge-shaped peeling member.



control. device in which a tension applied to the
flexible filmin peeling is controlled at a
predeterm ned | evel or less. 10 17. The apparatus for
formng a circuit board, according to claim 14,
wherein, in one of the nmeans i) and the neans ii), on
the curved support body of the neans i) or on the
support body for the flexible filmof the neans ii), a
~cushioning layer and/or a tBg€ess portion at a position
15 corresponding to that of an electronic conponent is
provided. 18. The apparatus for formng a circuit
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nmeans | nmeans curved sup
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ayel having tackiness i's provide
,r61ﬁEB§E§h§Sp&QEefQEHIBﬂeafﬁbkgﬂig poapd, according to
. claim 14, "wherein the peeling neans has a positioning
system for the wedge- shaped peeling nmenber. 25 136 _
20. The apparatus for formng a circuit board,
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heating the reinforcing pIate and the erxibIe filn1

to G aim4 or formed by the apparatus accordlng to
A aim14.



