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- 1 - DESCRI PTI ON LAM NATED MEMBER FOR Cl RCU T BOARD,
METHOD AND APPARATUS FOR MANUFACTURI NG OF CU RCUI T
BOARD ‘5 ' . Technical Field The present invention
relates to a circuit board-use 'nenber which uses a
flexible filmhaving a highly precise circuit
pattern, a nethod for formng a circuit board
conposed of a flexible film having a highly precise
circuit 10 pattern, and an_apparatus for formng the
same. Background Art Concomtant with the reduction
in size and weight of electronic products, higher
precision in patterning of 15 printed circuit boards
has been required. SincREFCRXPBEEGN fil| m substrates can
be bent, which enables three-dinensional. wring
LAﬁﬁgﬁTEPeM§Hﬁ@&bFQRfGERF@EGbﬁQ%ﬁqlwﬁﬁ%ﬁQQﬁﬂNQﬂﬁﬁﬁﬁﬁﬁWQ§ FOR
products; hence, the demand for flexible film
substrat es | MAVFAGEYRING | QF TABIRCUEE BOARRat ed
bondi ng) 20 techni ques which are used for connecting
ICs to liquid crystal display panels, by processing a
r.el atli_/e%% ? rrow, polyimde filmsubstrate, a
T @ excellent fine pattern as a resin
Suqﬁgrate Ca égﬁégg§drefb¥§¥e © éhgl g&¥ ?8& g use
m cro- r cation 1% prac rcally Teaching i 2

‘meéﬁg}téhléﬂ Qéggr tP%S%?Lth%1ghnhgbgﬁkzgth?ghlgbgr%gﬁée

2 represented by t Ine w he spac tweé
Cifé@§§’p§@geﬁﬂ, a method for forming a circuit board

composed of a flexible film having a highly precise circuit

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
; . J )
Printed circuit boards has been required. Since flexible

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

wiring, they are suitable for reduction in size of

'felectronic products; hence, the demand for flexible film

eubstrates'is increasing. -In TAB (tape automated bonding)
techﬁiques which-.are used for connecting ICe to liquidr
crystal displey-panels, by processing-a relatively.narfow,
polyimide‘fi;m-substnate, a significently exceilent_fine
pattern as a resin substrate can be obtained. However, the
development'of micro-fabrication is pfactically reaching its

limits.  In order to evaluate miniaturization, an index



i ndex represented by the position of the pattern on

the substrate are used. Wth respect to the |line

wi dt h and the space between lines, further

mniaturization may be possible. The latter index,

i.e., the dinensional accuracy, relates to the

al i gnnent accuracy between a circuit board pattern

and el ectrode pads when the <circuit board and

el ectroni c conponents, such as ICs, are connected to
repggednloichdy, thadlase t hididi taokl béewepace|dwestde 1 paes, and an
. of ICs is further narrowed and the nunber of pins is
indpHcreRBetntied bhetbereroditfifdnc gift the peltenrhernr éhai sFedstrate

accuracy. That is, when an |C having nore than 400 to
are] uged- pi Hathsrewprdct'ed e alidier aiiickh padt 8hp, space between

. extrenely high dinensional accuracy is required to '

lingpj ghurtdisr pRRIPFHILAATLRNS e ke doppobite paddeoflaffer index,
. circuit pattern with a pitch of 40 pmor |ess and
e enr oF B? SBIBEISAOPAT 0RCFWRACY . TRdates th Hr tgldgnment accuracy

difficult to inprove the dinensional accuracy of
PELYPRRi B eCHT ThtsuBSt Tt eLtphnt REdci PRt OGarkpds when the

. fabrication, heat treatnment processes, such as drying

CLIGRYC cUi93tG, 2BAd ReEChTrVUEssESTPRH-Sas SPERi ngSantCsS:  are

pnment, are perforned, and hence the flexible

devel

CO“F??FW?SU?e QtQ&PﬁrsuBP%c?%dt?% %&Bﬁh§ﬁ5ﬁee8n81eCtr°de pads
ri nkage. . The hysteresis during.the fabrication )

of JoE L n i BB ae N Bbed, RE I oRGRgesed, it
becgf@éﬂﬁ_ ]rcg#t attern, on the §ybstrate. In_addition

GRZh B LGPAF | 9 W PhEeseeevpd AEGHFFEL alfhndAy When an

i f _expansi on .and ri.nk ccur durin such . .
T Ha R T A e s Vo patt Sathetq o pairouit

patf:g:grmedéxt?é?negsf Jr_rﬁ'latcilionpe of, thfnfg%;cgt)l(%agyle&glslrlrenﬂglﬁ'lﬁ%%g‘%o align

expansi-on —and’ shr ¥ hkage Was'a
alloghgnpins with fine electrode pads of the circuit pattern with

a pitch of 40 um or less and preferably 30 um or less.

It is, in particular, difficult to improve the dimensional
accuracy of flexible film substrates. In the circuit board
. fabrication, heat treatment processes, such as drying and curing,
‘and wet processes, such as etching 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 dimensional change of the circuit pattern

on the substrate. In addition, when a plurality of processes
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5 FPC (Flexible Printing Grcuit) in which a substrate
having a relatively |arge work-size.is processed. In
addi tion, dinensional change and m sal i gnnent are
al so caused by external forces, such as tension and
torsion, and, in particular, when a thin substrate is
used to increase 10 flexibility, adequate care nust be
taken. In addition, a proposal (Internationa
Publication No. WO 03/009657 panphlet) for form ng a
circuit board has been made-Which is perfornmed by -
adhering a flexible filmonto a reinforcing plate
with an organic |layer interposed 15 therebetween to

regpiintes ltigmncimensi Oratpaccismcnd fairintade yefyr during
fine circuit pattern, and then peeling away the

sudleritsiaesfadan fricraltivmmegi infaroim b tateen Howeverns i to be
has not been clearly disclosed that when the flexible
fozmed | s Thyedled®ramedyidn o ttHee ridiexidrios ni ph adee by
using a 20 particular structure and nethod, the

EXRINFLATY theinkags has 4 Impemdetiauofinflueicepn an

attern provided thereon are nmintained, and that the

PG B hfg iR e &gttty Sl et Qurdn i Berili P shkR Epchaving

i ke af the filn1is]§§ing prevented. 25 In-additjon, '
a L leddiviety &39S AT TIIAR 1 4F e gRaged i n W it ien.
q.a rigid substrate formed into a final product, .
aifenetionad ShAEE AT Ve LSERaRE 258 Gt | 954 kY

' r.di ngl the guality of the flexible filmafter.
e:%%gr?ng Q%)\ﬁ)gf as ugco Beerr Partt calﬂ‘f;r P oty EHed, *and
pé?%yaﬁlar,.when a thin substrate is 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
therebetween to maintain_the dimensionallaccura6y, forming_a
very fipe circuitrpattefn, and then peeling away the
flexible film from the reinforcing plaﬁe. However, it has

not been clearly disclosed that when the flexible film is -

o peeled away from the réinforcing plate, by using a

patticular structure_énd method, the accuraéy of the
flexible film and that of the circuit pattern provided
thereon are maintained, and that tﬁe,peeling is peiformed

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

'preventedﬁ

In addition, in peeling a flexible film in the past, in
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5 attention has been primarily paid to reliable
peeling of the flexible film In addition, although
some flexible products are formed after peel ed away
fromrigid substrates, in this case, efficiency of
peeling operation is primarily enphasized, 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 considered at all in which peeling is performed
while the flatness and di nen&i onal accuracy of a
~flexible filmare being maintained (for exanple,
peeling is performed without causing a strain of
geappadxi antthydsevestlraliengaed folmed chedEbErSha1Oprblact,
ot her hand, in recent years, a proposal has been nmade
anfinthhi €heaibkeyffilnewpat heed as bopiedehyisdhe€inmg a
flexible filmto a reinforcing plate in order to
Acpardiaghy. t hbedanehditpnalf &beufdexibfendela eiftesi peeled
pattern of a 20 flexible filmsubstrate is used after

- awpHehaperpbl been| prrsicpderdy anayifleseda eeidnhencieng

| ate, the change in dinension of the circuit pattern
atgéﬂéFaPeHaﬁh%ﬁePtPrémﬁééﬂgdpaaﬁaVOfKsﬁﬂabﬁ@ peeling of the

reinforcing substrate i s preferably reduced to
flexiRig) fiths nikr8ALLELCNor 2lEbsUThefoBe §lg&ébilggproducts

ne%hod éS Eas been_desired iin whic¢ch a stress applied .
BIEERTFPRxTbF BT sPerl P PBRYpéEPPNgLiFddysLPEsLadegs 1n this

Il .as _possible. As.a nethod for peeling a flexible

cafdl e fFERPSREY oPE PEBhIPFaPESTRELABAS ShRT A BELRY

j dj ' flexible filmis el ed away .
enfhaFLOBET oF H bEPnBa LELhREE, b Whign BRE BRPAHRE 1a bent
in order to decrease a peeling 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) . |

Oon the‘othe: hand, in recent years, a prdposal 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 f;om a reinforcing plate, the change in
dimension of thé circu;t pattern generated'when it is peeled
away from the reinforcing substrate is preferably redﬁced to

several tens micrometers or less. Hence, a peeling method

" has been desired in which a stress applied to a flexible




exanpl es, for exanple, there may be nentioned nethods
for peeling a flexible filmby lifting up an end
portion thereof while the end portion of the flexible
filmis held (for exanple, see Japanese Unexam ned
Pat ent Application Publication No. 7-315682), while a
pressure-sensitive adhesive tape is pressed onto the
surface of the flexible film(for exanple, see
Japanese Unexam ned Patent Application Publication
£ilRp fo5-Bde7S) 1sadecydiides asperillangl @osédpled bet ween
the rigid substrate and the flexible filmis
maiffft af netEPcus €0 f gresdiampl ®, fdesilbparfdde from a rigid
Unexam ned Patent Application Publication No.
subspata0Ardrds| hawgidiaaronisfFapsedanphécht heflexipye film is
al so be nentioned a nethod (for exanple, see Japanese
peelfdy AiffHedDPAert WP d2katén iPubPe iom i BidNo. As particular
7-215577) in which a flexible filmis peel ed away
SX3fIp gt g “ﬁ%fel%wp%ﬂ Eperqigidig ke Sepsperedfreihadge for peeling
flexible filmis transferred onto the peeling roller.
2 fﬁsmle? £l &y LR e tRoas 8RS (iatd@abbyesot wile the end
bIe filmused as_a protective filmis peeled away
Porf*—%‘a?n gt EP%dE&?Xl%ed Hlifethodsst Fed isigg! FreféP%I gapanese

fine pattern fornmed thereo

film hav a ver ]
Uneﬁf?h%ﬂf dith ﬁétﬂ?%eﬁ%?%ﬁﬁﬁtloﬁcgﬁra8y3éﬁ@82 while a

ness has_not Feen descri bed at - all. D sclosure
pregp S frane ﬁVFna\‘}l BAVE THRS COnyBRER Bl CHioby et ace of
thed crlge 5 thorgugh i ntensi ve research
FRaBES 2 25h afﬂre)ﬁxﬁlmé’ P | AeCciPRarE bodPa*AEIASY Batent

o B BB GP L TLD (BL LD o,
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 film 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 described above, the
flexible film used as a protective film is peeled away from a
product, and a method for peeling a flexible film having a very

fine pattern formed thereon without degrading the dimensional

accuracy and flatness has not been described at
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filmhaving a highly precise circuit pattern, and an
apparatus for formng the circuit board, it was found
that 10 the probl ens descri bed above can be sol ved by
formng a circuit pattern on a flexible filmwhile it
Is adhered onto a reinforcing plate having excell ent
di nensional stability wth a renovabl e organic |ayer

i nt erposed t herebetween, foll.owed by peeling of the

flexible filmprovided with the 15 circuit pattern

thereon using a particular structure or a particular
met hod, and hence further research on particular and

aplef erabl e enbodi ments was conducted. |n accordance
with a first aspect of the present invention, there

is provided a method for 20 forming a circuit board
the step, of: peeling a flexible filmfrom

DéngPEHFF ¢ aF&Vﬁgéloﬁenber whi ch conprlses t he
flexible.fil circ ern fornmed gn one
sur&gce %ﬁ%r% f goﬁvePEFﬂ%Iﬁ BFﬁFeqﬁﬂﬁﬁﬁﬁ?QC?bove

f f he fl le filmt
SO ST
Bt PSSR S 0 ) SR LS,

ndehHy F@fnféfﬂfﬂghg EQ%cﬁﬁgg%dy} g ‘ﬂgyh NN éggklble

I n accordance a secon aspec
film having a hlghly precise circuit pattern, and an

apparatus for forming the circuit board, it was found that
the problems described above can be éolved by forming a
circuit pattern on a flexible film while it is adhereé onto
a reinforcing plate having exceilent dimensional stability
w1th a removable organic layer interposed therebetween,
followed by peeling of the flexible film prov1ded w1th the
circuit pattern thereon using a particular structure or a
particular method, and hence further research on pérticular

and preferable embodiments was conducted.

In accordance with a first aspect of the
present invention, there is provided a method forx
forming a circuit board comprising the step, of:
peeling a flexible film from a circuit board-use
member which comprises the flexible film having a
circuit pattern formed on one surface thereof, and a
reinforcing plate adhered to the opposite surface of
the flexible film to said one surface with a

removable organic layer interposed




present invention, there is provided an apparatus for
formng a circuit board by peeling a flexible film
froma flexible filmsubstrate conprising a
reinforcing plate and the flexible filmwhich is
provided with a circuit pattern and which is adhered
to the reinforcing plate, the nethod conprising one
of the following nmeans : i) nmeans for separating the
flexible filmfromthe reiﬁPoFcing plate while the
flexible filmis being in contact with a curved
support body; ii) nmeans for separating the
reinforcing plate froma support body for the

thers SFEeﬁ%rm%‘?relphéth%i EE@P@W %Léfﬂe iiss R hgd

ved:  _a i) ns. .f or el atively novin N
arft ERonO ] e HRARR L o ofR Ve BV RS ang e
i SSUPDOhYT B i tcd { 88HL 1ROaNHs U r et?gqyi 9
’ neans aviﬁg a megge}ghggg% §%Q€F§Eg€&gﬁ%§r or 99 to

8(peeling the flexible film In accordance with a third
aspect of the present invention, there is provided a

circuih abedyridiocaediby thesgebhed Accordi pg tig,the

first aspect or fornmed by the apparatus according to
prdeentetoneraspee} . therdBrief pbesardedi an abdaweatus

Drawings Fig. 1 is a schematic front_view of a peeling
Tofpp R ERLRY AacbFarag bward breperlingepnt fdexible

film from a flexible film substrate comprising a
reinforcing plate and the flexible film which is
provided with a circuit pattern and which is
adhered to the reinforcing plate, the method
comprising one of the following means : i) means
for separating the flexible film from the
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 reinforcing
plate is being curved; and iii) means for
relatively moving a support body and peeling means,
the support body supporting a circuit board-use
member, the peeling means having a wedge-shaped

peeling member for peeling the flexible film.

In accordance with a third aspect of the
present invention, there is provided a circuit
board formed by the method according to the first
aspect or formed by the apparatus according to the

second aspect.




Figs. 2(a) and 2(b) are schematic front views show ng
anot her enbodi nent of a peeling apparatus according to
the 8 - present invention. Fig. 3 is a cross-sectional
vi ew showi ng a groove shape fornmed in a support body
12. Fig. 4 is a cross-sectional view show ng anot her
groove shape forned in the support body 12. Fig. 5is
a front view showi ng a groove shape fornmed in the
support body 12. Fig. 6 is a front view show ng

anot her groove shape formed {n the support body 12.
Fig. 7 is a schematic front view showi ng anot her
enbodi nent of the support body 12. Fig. 8 is a

r;%@ Bmg%rﬁp %ﬁi&\gﬁygﬁéhl%ga{l%ﬁnot her enbodi ment of a

peel | $it esent invention. Fig.
-9 '?1 hlegatl C rong W shovm n% anot her enbodi nent
%ée i hg anf T ale bt g MHEYpOEs EnP GG | Ppparatus.

of a

NP [ t f. t h th
2cEhBaintosP TR RERRhE gl"fl“’f'?,eaaff%?%“ssaﬁl“o?%l ng 1o the

pr [ t S,a. s tlcfrqnt Vi ew

S e a%‘é%ﬂeél‘?@n%iﬁ? b S5rtpeda Prgmappdr Stowing

& d ese S
it R e Tt S RS

enbodi nent of a peeling apparatus according to the 9

present invention.




Fig. 13 is a cross-sectional view show ng groove

shapes forned in |oading tables 61, 63, and 81. Figs.

1l4(a) and 14(b) are schematic front views showing 5

anot her enbodi nent of a peeling apparatus according to

the present invention. Fig.s 15 is a schematic

perspective view show 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,
presespetivarglipn. show ng anot her enbodi nent of a peeling

apparatus according to the present invention. Fig. 17

i s Fagschemadi @ feordsseewiofiah kaawnahowingr ef efeddwe shape

used in the present invention. 15 Fig. 18 includes
forppewsn forsupbbustirady Ag¢ .an enbodi nent of a | am nator

preferably used in the present invention. Reference

nuridwal ¢ 1156 80ps40:ctdrdal50rieac hshavdingat en@ther groove

peel i ng apparatus. Reference nunerals 2, 3, and 4
shappdfemts anr ehaf swmpary pbdvel2a renovabl e organic

layer, 20 and a flexible film respectively, and

r effégenéelpupefedns; vigmditodtieg a frexiclshapel fprmed in the

substrate conposed of the reinforcing plate, the
suppefbvedsive 18rganic | ayer, and the flexible film

Ref erence nunerals 30, 61, 81, 103, and 201 each

i ndii@at & as| gadiregtt dbke, shadinrefardhes wrreral shape formed
. and 25 14 indicate a support body and a hol di ng
in BBet $WIPHSI BPAY the - 10 flexible film respectively.

Ref erence nuneral 22 indicates a . .
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 unit according to the present invention.

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

Fig. 10 is a schematic front view showing another embodiment
of a peeling apparatus according to the present 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 according to the
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hol di ng nmean. Reference nunmeral 5 indicates an

‘el ectronic conponent, and reference nuneral s 36 and

91 each indicate a recess portion in which the

el ectroni c conmponent is received. Reference nunera

38 indicates a peel angle of the flexible film

Ref erence nuneral 66 indicates a body of rotation, and

ref erence nuneral 65 indicates a hol ding portion

hol ding the reinforcing plate. Reference nuneral 70

i ndi cates a hol ding mean. ~ Reference nunerals 85 and

86 indicate a press roller and a lift roller,

respectively. Reference nunerals 106b and 106¢
préé&hﬁ%ﬁﬁﬁéﬁtfﬁhder and a wedge, respectively.

Ref erence nuneral s 152, 156, 160, and 162 i.ndicate a

| i melar. sGalies a arrcedectadnipgraa i of Witdwimy ntdadve ajltthpes

a controller, respectively. Reference nunmeral 200
form&ﬂcxﬂe&p&ﬂimm1nabbes Ref encandndberal s 202, 201,

203, 204, and 215 indicate a filmholding sheet, a

I oé‘d@ﬁg fldi(ag), and dudedyge ayr cars Wi rios t Iatdmt c‘rﬁamget rghowing

device, and a support pillar, respectively. Best Mbde
anqtarewmhyﬁgn@t @fwealm%mrn@namragpéc@cg@r@heg to the

present invention is a circuit board-use nenber '
Pr?%ﬁ?ﬁxﬁ%ﬁeQﬁ¥%ﬁnforC|ng pl ate, a renovabl e organic
' % a_flexible filmhaving at | east, one CIFCUIt -

1§at ter it or? ACHIRN QRSB RrF e sShAhRg @ major

$ 6%% ss st layer lamipated in that order. The
poxt iRy BT MY PREPDrERet9inbéntion is a plastic

Figs. 16(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’
prefefably used in the present iqvention.

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 6

indicates a f}éxible film substrate composed of the
reinfofcing plate, thé remcvable organic layer, and the
flexible film. Reference numeralslBO, 61, 81, 103, énd 201
each indicate a loading table, and reference numerals 12 and

14 indicate a support body and a hoiding portion'holding the



film and it is inportant that the film has heat
resistance 5 wi thstanding thermal processes perforned
in a step of formng circuit patterns and in a step of
nmounting .electronic conponents. As the filns, for
exanpl e, there may be usedlpotycarbonate, poly(ether
sul fide), poly(ethylene terephthalate), polyethylene
napht hal at e), pol y(phenyl ene 10 sul fide), polyim de,
pol yam de, and liquid crystal polymer films. Anmong
fleﬁ‘ﬁéié FAT ofedrapbieelpol yRaferefdd mumrmal ptef erdidates a
used due to its superior resistance to chem cals
holddgpded=axcel | Baferente r esmsrahce |imddgdies ormn siedeetronic
havi ng excellent electrical properties such as a | ow
ComPQHSPg4e%&qiﬁ?fﬁé§§c¢iQﬂmﬁﬁaéPyéﬁeﬁﬂqxﬂlyﬁéﬁé indicate a recess
arepreferably,used. Flexjible glass-fiber reinforced
- POTdgnniB nElkt ! i &1L86HeniqSEWPOASNE ekf nEeqveihe Reference
| ass-fi ber reinforced resin sheets described above,
nu“‘%BFle%%nﬁ}del,caéBBxi‘/ Resdi ABILBOPY (PifedyreRele 2G 1n.
sul fide), poly(phenyl ene ether), maleimde (co)polyner
reﬁel%,reﬁﬁgyd%’/ﬁgﬁéil A pBRyFRHfes ameede ﬁ%nt?%ﬁ"’é&?m and
The thickness of the flexible filmis preferably
reTgRERPS| RUIFEML dF r BUAATSH i B JCAEiAAd RRTGRE drlding the
_ reielectron&ﬁ§tappa%%§uses and in view of formation of
- TOIPERECIAG MMGITEs aRT TSP PRy Db P GRtEH Digefipg mean.
ensure nechani cgl_ strength and naintain - 12 .
Re £ s A Hiago. 0 % (Ot HCCKAGIETS pr BFEPADFYLISF (gl 2 life
rolﬁgngeréﬁ é%tﬁ% l125 pm In the present invention, as a
subst Tt U A5 the
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 clutch, a motor, and a controller,
respectively.
Reference numeral 200 indicates a laminator. Reference

numerals 202, 201, 203, 204, and 215 indicate a film holding
'sheet, a loading table, a squeegee, an electrostatic charging

device, and a support pillar, respectively.

- .Best Mode for Carrying Qut the Invention
One aspect of the present invention is a circuit board-use
member formed of a reinforcing plate, a removable organic layer, a

flexikle film having at least one circuit
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reinforcing plate, for exanple, there may be used
i norganic gl asses such as soda-line gl ass,
borosilicate glass, and quartz glass; ceramcs, such
as alumna, silicon nitride, and zirconia; netals
such as stainless steel, invar alloys, and titanium
and gl ass-fiber reinforced resin sheets. Al though all-
of these materials are preferably used because of
their small coefficient of thernmal expansion and
smal | coefficient of hydrosédpi'c expansion, inorganic
gl asses are nore preferably used. The reasons for
this are that the heat resistance and resistance to
patoem 6o Sat N adi renk topatwer Sut pa8EBY sh&8PaapBeling-
excellent, a Ilarge-area substrate having a
assibdt stawdorhamsind oed Smochdtessdes. easily obtai ned at
a reasonable price, plastic deformation is wunlikely
- t 0 Thec Wl exaid. epfitline loeS tdree prdsdeett yirvehel genes ad epllastic
by - contact which occurs during transportation. Anmong
filme amdriganiz inpescwst thdbrbbel Ftlmehgbabsat resistance
represented by al um noborosilicate glass is nost
vitherandbly thamal mecsesses penfohmefaéeiz abenl of
and a smal |l coefficient of thermal expansion. Wen a
forming SIrait RALESRT avdniBracdteRsPh PRUREEATas
the reinforcin | at e, al t hough_ formation may_be

“‘eleﬁ%"ﬂf?ﬂ%oc%sp? htstd 0 RReFhpr bLius, E%ﬁt%%aéeshéeﬁre may
e SR a0 ) OBt ol AL Ly S ene
-Feférbé’lﬁ'fe‘é%fe“ié’ BT [ S o0L TRep RV 1 RL R0 CpB P thhenyiene

wEOpOne oyiitas, Wb Eaneel, ﬁ%‘?rg??&?ége%*??m polymer
£ O lha Bl QHe ACEME B8 YaBYv S BO19PREG8! £ PR bR

det ection,

"preferably used due to its superior resistance to chemlcals

besides excellent heat resxstance. In addltlon,.51nce
having excellent electrical properties such as a low

dielectric loss, liquid 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‘resins, poly (phenylene

. sulfide), poly(phenylene ether), maleimide (co)pdlymer

resins, polyapides, and polyimides may be mentioned. 'The

thickness. of the flexible film is ptéferably small in view
of reduction in size and Weight of electfonics apparatuses

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

large in order to ensure mechanical strength and maintain



a novabl e stage, and the like. In this enbodi nent, the
single sheet process indicates a process in which,
instead of a long, continuous sheet, a plurality of
sheets i s handl ed sheet by sheet. \Wen a gl ass
substrate is used as the reilaforcing plate, if the
gl ass substrate has a small Young's nodul us or the
gl ass substrate is thin, since warpage and torsion
are increased by the expansion and shrinkage of the
flafthess bl keerfde, mthehehgtlasssssulss praferabiny ilpe tbeackege iof 4 to
sone cases when being perfornmed vacuum suction onto a
125f pmt stage. Additionally, since the flexible filmis
def ormed by vacuum suction and release, it tends to
be mh f Eheulgrestatensurentihe,di BENS ogabsacetd aGiedONas the
the other hand, if the glass substrate is thick, the
reififfatness paytbe diegr adedmgie, t @hBeo@- maRi f BEMuddccknRSSganic
in sone cases, resulting in degradation in exposure
glaacesir asyh hp addatiing sgiawe handisingcdoadgbyss rabbdtquartcz
or the like increases, it becones difficult to
glaspansteanisuhstanahess quiuokhy, antidwencetrbies| desd zirconia;
decrease in productivity, transportation cost is
metpher easkedas| ateomsisdersitdedn ofmviehe apdbps s adéscitdoeihm; and
above, the thickness 14 of a glass substrate used as
glagssfipfire- sherforadf oreing gheate. (wWhilchoiight cmlde of these
treated by a single sheet process) is preferably in
matghdakangee afrefedabdylugednbedhere o hethalirswsiiateefgicient
used as the reinforcing plate, if the netal substrate
of haseamghul ¢xpenmigns wodul gsadbt t beeffstcdlentsubgt r Ayerescopic
thin, since warpage and torsion are increased by the
eXpaRpERisi oAnakdas i gkageesf dute fbexi Wrefkippdyi tused. The
becones

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 smocothness is
easily obtained at a reasonable price, plastic deformation is
unlikely to occur, and particles are unlikely to be generated by
~contact which occurs during transportation. Among the inorganic
glasses, a borosilicate glass represented by aluminoborosilicate
glass is most preferably used since it has a high elastic modulus
and a small coefficient of thermal expansion.

When a metal or a glass-fiber reinforced resin is used as

the reinforcing plate, although formation may be performed by reel

to reel process, continuous sheet; however, since the dimensional



I mpossi ble to performvacuum suction of the substrate
onto a flat stage, or since the flexible filmis
deforned in accordance with the warpage and torsion
of the metal substrate, it beconmes difficult to
ensure the dinensional aceutacy. In addition, if
bendi ng occurs, the flexible filmis imediately
rejected as a defect. On the other hand, if the netal
substrate is thick, flatness may be degraded in sone
accpgsey due o ewri-lunidnopmedt htloknesssuitedohtiingfi phe present
degradation in exposure accuracy. |In addition, since
invRah#PR ngs| pasfpyakly obotmast bhealmﬂ@gﬂﬁcméasesprptess In
becones difficult to transfer substrates quickly, and
addpgfher, 1Be§$QR§$l@§cr%%ﬁﬂ§rpanruﬁqmpedact$an the single sheet
transportation cost is also increased. Accordingly,
PTOCRES t AP cleA€ss e fgrablal Psubernest esimed abionmeat is easily
singl e-sheet reinforcing plate is preferably in the
perfgRfe wfthy hioho agoyramy haisiagoeabl ea brrpsiitdonagerection,
used in the present invention is conposed of an '
3 meYRELFvETBFea BREsshPeldbnsi t ilie thdResmbedimrnt s thptsingle
particularly limted as long as it - 15 adheres the
ShEFFes?FBF%S?.Wth% areplfﬁqﬂs& gt priEcd alﬁ’cftﬁf-*ﬁlefof a long,
[ ocessin erformed, the flexible film can
ConhLREE )‘?tfrgrﬁluﬂﬁ"’élﬂ% Af othGat§ pFapandissd tsﬁéet by sheet.
d gsive oi ressure- sensitive adhesive, for exanple,
EPyf 8rs u?%?ﬁﬁé%ﬁeﬂ%‘?e%%u%e Ednderrveg plate, if
thed SIV% a so-cal ]l ed renovabl e adhesi ve,
el di?é&ra’fﬁe dhedi F82pt eff 8RRy RESUEH aBheditgn glass
l.l ed weak adhesi on range jn order, to obtain

w5 el P R adheer off WA PRE FPExIB) G 1AFPessed By the

rocessed, 0_easj
expgn 1on and %rln age o é&é’ %ex1ble film, the glass substrate

may be cracked in some cases when being performed vacuum-suction
onto a flat stage. Additionally, since the flexible film is
deformed by vacuum- suction and release, it tends to be difficult
to ensure the dimensional accuracy. On the other hand, if the
glass substrate is thick, the flatness may be degraded due to non-
uniform thickness in some cases, resulting in degradation in
exposure accuracy. In addition, since handling load by a robot or
the like increases, it becomes difficult to transfer substrates
quickly, and hence, besides decrease in preductivity,
transportation cost is increased. 1In consideration of the points

described above, the thickness



away the flexible film to prevent strain from being
generated in the flexible filmsubstrate. A silicone
resin or an epoxy resin filmhaving tackiness my
al so be used as the renovable organic layer. In
-addi tion, an adhesi ve havi-ng4adhesi on to be decreased
in a |low tenperature region, an adhesive having
adhesion to be decreased by ultraviolet irradiation,
or an adhesive having adhesion to be decreased by
of hravlepeathHbAtraey ubsd be pr ef mrgls-phepsedeiAffonging plate
those nmentioned above, the adhesive having adhesi on
{(whiighpés deer basetediedi ity avisdingtlei shadf apforesss ror preferably
. preferably used since the change in adhesion is
in shgnfingatt Befoke bridm@tter the ultraviol et
irradiation, and due to crosslinking of the adhesive
cal¥ed By "gret adiet etatier adiaetioas beher ee brindicaggoplate, if
el ectronic conponents perforned under high
ther différlat SRS TEIEChi e presBatt Yound &i Gwdulsdf venitly metal
due to the tenmperature and deformation 16 due to the
SubSFERLSr e A e SPRER e¥ AP S AT £858#HON |37e dd@ireprend by the
in order to ensure resistance to chem cals and heat
CXPARRT R ant¥ | P IRk888ss°f or PRYr nf IR IE r GHLR pat fer hecomes
.__crosslinking of the adhesive by ultraviolet
mpPF?%ﬂ%Gaﬁ%ﬁ rdogmyyasuiuuethait 8f nklge pryksitreset Aeto a flat
ot start of.a wet 43‘ cess._and, _a heating process in the ,
STadP bcRBs e 19t '#ﬁf&&béﬁréb%T 1pateErmiedag oy fecordance with
theaqmgsive havinqiadhesion or tackiness to be decreased
by" WRA%vi 878t 14381 at Ton,ts «RetEbnpdRehtatiosdt Pecomes
diflggk bl Oa%r%lic- se _gressur -sensi tive adhesive may
be 40" et FBRBES by “fayiBrRe CTH 254 di ti bh, 2adt thee, 1f

benggggsgggurs, the flexible film is immediately rejected as a
defect. On 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 accuracy. In
addition, since handling load by a robot or the like increases, it
becomes difficult te¢ transfer substrates quickly, and hence,
besides decrease in the productivity, transportation cost is also
increased. Accordingly, the thickness of a metal substrate used
as the single-sheet reinforcing plate is preferably in the range
.of 0.1 to 0.7 mm.

The removable organic 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



havi ng adhesi on or tackiness to be decreased in a | ow
tenperature region, for exanple, there may be
nmenti oned an acrylic-based pressure-sensitive
adhesive which is reversibly transforned between the
crystalline state and the~ 15 non-crystalline state.
In the present invention, the adhesion is neasured as
a 1809-direction peel strength which is obtained when
a flexible filmhaving a wdth of 1 cm adhered to the
adhegief dihgl nglepidtle viiitln tte bhgamiednFayeing mpbriEosesh@Qafter
t herebetween is peel ed away. The peel rate 'for
Proagessuny nip tiee fadhedi ovhd Slsatiblie 800 mahnba. pdalddheway from
present invention, the adhesion is preferably in the
the apfnfsircdngo®1sde98 NAm thehetrdhdrd vieenw ables oragamiepsitive
| ayer or a photoresist is applied onto the substrate,
adheshge, c & iRy AP iod afayadevused. a 26rahanstbaeadi pgessure-
devi ce, for exanple, various devices may be 17 used, :
sensgEpvasadpe i Woat®ish fevear se-caaled srefrrabdgarehssive, ma
bl ade coaters, roll coaters, die coaters, screen
be meniippgd. dThecedbetive Hnfieprkyychbasers: adbomiay in a so-
whgn the renpvable organic layer is directly applied
caldgdr e¥sitor PRGSHPat €8908 5ihe JFEGEestRd HFaansihglsetiicient
sheet process or a photoresist for formng a circuit
adhgEaey Eexai’ifé%tﬂ%gﬂ;?i EdlPolf| BRPEITed apfl to easily peel
sugﬁtr%ies,to be processed by a single sheet process, _
away §re Toomter i1 efRr BT sFratRatf T o Peiingh gggRTated in
spi,n_coater.. is generally used in the wet coating
- the d REHO o TR G I0°81 ngfe® ShEetDS UIFSTMals 20t RBoxy resin

..thickness _of each substrate.is
film having tackiness may also 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 high temperature and high pressure

conditions, softening due to the temperature and deformation
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controll ed by the bal ance between a centrifugal force

caused by high-velocity. revolution of the substrate

and the adsorbability to the substrate, and as a

result, the wutilization ratio of the coating solution

is. ineffectively 15: |low, such as 10%or less. In

addition, since the centrifugal force is not applied

to the center of rotation, although depending on

types of coating solutions, it may be difficult.to

uni formy apply a thixotrépﬂé coating solution or a

coating solution having a high viscosity onto the 20

substrate. In addition, as for a reverse coater, bar
duecdat ethe rareddwace caatles ,proaforaelyt oupbiessfed. st abl e

coating thickness, a coating ''length of several tens
addjft icant i iteterdet ccevmsate ne¢ei stamcente ¢hemboalal Ayd

required after the start of- discharging the coating
heafp|nagighangr] ther efresss 260t hfousnoefa t herceat epsttern,

descri bed above for single-sheet 18 substrates nust
crass ldgpieimy 19 desiaithesiivyby wbttrachbatet irsadbehion is

printing, dip coater, and spray coater, high accuracy .
preferahly r@erf%rdweﬁ%%r d¥ e f Fledil $tapt odf st nWwehn@reaess and

tolerance for the flow characteristic of the coating 5

2 heatinS PRI Hite e PEREEET ofor biPEMIRg | 2 cohFeYd |
i coat er,, and,.spra oater, a.thick coating filmis
Patﬂﬁ%‘}-cm S the Ghas %@?&%&nq HRARIT WLTehEFHRESs to be

r.a die coate

I | d..As f N
e I M e R ol B o B bt SRR RARRE Gross-

LB ARl L ) YL ed Y- OOYLDG; &5 SUOSALAL 808N Had pe-

‘coating _
mentioned by way of example. 1In additiomn, as the adhesive

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 measﬁréd as a
180°-direction ﬁeel sfreﬁgth which is obtained when a
flexible film having a width éf 1 ¢m 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. In the present invention,

the adhesion is preferably in the range of 0.098 to 98 N/m.

Wheﬁ the removable organic layer or a photoresist is

applied onto the substrate, a wet coating method may be used.

As wet coating device, for example, various devices may be
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system for conprehensively controlling the netering

punp, the substrate, and the coating head, it is

possi ble to suppress the nonuniformty of thickness

of the filmof the coating start section and the

coating end section in the 15 range of severa

mllimeters to several tens of mllineters when

si ngl e-sheet substrates are coated. As periodically

driven netering punps, for exanple,. gear punps and

piston punps nay be menticordd.” Since the renovable

organic |ayer generally has a higher viscosity than

that of a photoresist, 20 the use of a die coater is
usds tsech ass yspief evabkes, Theveesevabheeocganas kanters,

may be directly applied to the reinforcing plate,, or
blade cenbvadl erol anbatkayer direycbateappl isedecken pronhkehg,

base body, such as a long web, followed by transfer
dipfcedeerayeand ospheyr ebatersi njopeate., When &h25removable

transfer nmethod is enployed, although only a portion
orgaiiaglaver aisnfiioeatini skndiedchn beiadvavtiagepleltgs to

used, it is disadvantageous since the nunber of steps
be prosrizR@ Y andinghet ABrPebaBECBBEY @%ed Photheesist for

transfer step,is required. Alternatively, the y o
forming b &L 5ryhhi BoraJet sndjraetly applied te fAexible film

flexible filmused as the circuit board, followed by

subgHERESH T RRLTRFRFEFEI HY Pl 5iBI1Rf FBRek PEPEGRE. a die

cofL S o Eal B L, TRELELE, Lol PRkl 8 oncer

s F AL oA 1, BOE KPL "SRFIRE PelhBer apkifpatins

-si&&iéﬁgﬂggkeguﬁggrates, the thickness of each substrate is

controlled by the balance between a centrifugal force caused

by high-velocity revolution of the substrate and the

adsorbébility to the substrate, and as a result, the
utilization ratio of the coating solutibn-is ineffectively.
low, such as 10% or less. In addition, since'the
centriiugal‘force is. not applied to the center éf rotation;
although dépending on types of coating solutions, it may bé
difficult .to uniformly apply a'thixotropic coating solution
or a coa;ing solutiqn having a high viscosity onto the

substrate. 1In addition, as for a reverse coater, bar coater,

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

thickness, a coating Yength of several tens of centimeters
to several meters or more 1s generally required after the

start of discharging the coating solution, and therefore,

the use of the coatérs described above fof singlefsheet
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interface between the renovabl e organic |ayer and the
flexible filmsince a step of renoving the renovable
organic layer adhered to the flexible filmcan be
omtted after the flexible filmis peeled. Wen an
auxi | i ary adhesion |layer 15 is provided between the
reinforcing plate and the renovable. organic |ayer,
nore reliable peeling can be preferably. performed at
the interface between the renovabl e organic |ayer and
the flexible film The auXWI%%wy adhesi on agent
preferably has strong 20 adhesion to the reinforcing
pl ate and the renovable organic |ayer, and for
subgémpltes sulsanbe engefolillakiowsidiéd.or ganephesphediter,
auxi -l i ary adhesi on agents nay be nentioned as a
scpeefiepabing iagendipExaaplkees ahdsispary awdtdrgr high accuracy
. adhesi on agents include hal ogen silanes, al koxy
insppaténg ghdckBesgsetiox@isifiands, tanchbdedm| eniddfthe
organotitanium auxiliary 20 adhesion agents include
tolpranremtest ébe, flowashamagtierdséd e odndhe tcmsitimg
chelates. In addition, exanples of organophosphorus
SOLULLPRaly 2dMdEPEn adenfddifdrade PypRoTodiikyoater, dip
hospha al kyl phosphonat es, _and di al kyl phosphites.

- te, . . ;. Phosphites.
e tﬁFsiPHﬁe586§'|F&P&eadhésFaﬁcaggﬁﬁq%§qMﬂ#%naﬁiﬁlfflcult

e oyed ince it_can be easily and flatly applied to
torRBERYR L oRERRE: bPe: BoNigor: mehtiAGede AOVE ANR:RAthe
P ck f .the, auxiliary adhesion ent is , .
ea%E% s§ﬁ§2P§egﬁa|F? TPr; 8 aYer FORNEE 't BYopembtning an
kGl 1ESL.0N; he 10 thickness. is
refdEELERTRY, AF0SEL R RS UBIA A o B LR
relatively moving a‘substrate and a ccoating 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 secfion and the coating end section in the
range of several millimeters to several tens of millimeférs
when single-sheet substfétes are coated. As periodically
driven'metering pumps; for exampié, géar pumps and piston
pumps may be mentioned. Since the.removablé organic layer
generally has a higher viscogsity than that of a photoresist,
the use 6f a.die coater 1is particularly pfeferable.

The remoyable organic layerVmay'be-diréctly‘apblied.to'
the reinforcipg bPlate:;, or the femovable organic layer may be
applied to another base body, such as a long web, foliowed
by transfer of the layer to the reinforcing plate."ﬁhenra

transfer method is employed, although only a portion having
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liable to occur; hence, the thickness is preferably in
the range of 2 nmto 5 pmand nore preferably in the
range of 5 nmto 1m In the present invention, in
order to inprove the 15. adhesion between the
reinforcing plate and the renovable organic |ayer,
roughness may be fornmed on the reinforcing plate. If
roughness is forned on the surface of the reinforcing
plate to which the flexible filmis adhered, the
renovabl e organic material” éfters the roughness and
20 adhesion to.the reinforcing plate can be increased
by an anchoring effect. As a nmethod for form ng
a unugbpmsshitkhesexaan! Be hHeaAtAB¥oRS1yMBBLAONEd $and
bl asting, chem cal etching, or a nethod formng a
disadvahbzgagusosphoesshenntiberSurf aeepdf ikhéncreased, and
reinforcing plate; however, the nmethod is not 25
andthieredashebedp. utadchenihal teanhfag, sthp iei pEquirag.
plate 21 is imrersed in an acid or an al kaline
aquedigrnot inelan sthe themotdlel & wwfgmel of laer phay eoe s
etched, thus fornmng roughness. In particular, when
apphiedefaf bhei flepihie film uapdsasstbet eareniti hoardhe
reinforcing_plate has high 5 chem cal resistance,
foﬁ}ﬁﬂeéoﬂﬁeﬁﬂﬁﬁﬁ%%ﬁ By dEBgereinéerréBIoPIatedi um
hyd X|de is preferably used. In addition, although a
Y&l & gt RfSdd i Sarkrmred9mgthe Hgxible film,

nce the reinforcing plate is

Pegf‘ r‘té? 9 B pOEEAT B 2o BE PP BFO° 0B BB, Tamovable
oréQé??}on $¥y;1gﬁtﬁ% relﬁgorcigg ﬁfageeggrgglyffex1ble -V
film. waever,rpeellng is preferably performed at the
interface petween the removable organic layer and the
flexible film eiﬁce a'step of removing the removable organic
layer adhered to the flexible film can be omitted after the’
flexible'film is peeled. When an auxiliaryredheeion-leyer-'
is provided between the reinforcing plate and the removablee

organic layer, more reliable peellng can be preferably

' performed at the interface between the removable organic

‘layer and the flexible film.

The auxiliary adhesion agent'preferably has strong
adhesion to the reinforcing plate and the removable organic
layer, and fo; example, silane, organotitanium, and

organophosphorus auxrilary 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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particle size of the beads used in sand blasting is
too small, kinetic energy sufficient for formng
roughness cannot be obtained, and if the particle
size is too large, dense roughness cannot be
obt ai ned; hence, the particle size 15 is preferably in
the range of 10 pmto 1 mm In addition, as the
nmet hod for formng a film having roughness on the
surface of the reinforcing plate, a nethod may be
mentioned by way of exanpl €9 n which a filmis forned
by mxing a foamng agent into a prinmary ingredient
of the film and the 20 foanming agent is then foaned.
adhddiibnongkhy s thelhdH(thagluﬂebhaérﬁayt&k&@;ﬂ@ @sddates,
in which afilmis fornmed by mxing an additive'

‘andhitébangudecbrpesed . by Iheaddiwlitomaviesanipleay ©.f or the

like, into a primary ingredient of the film and the
orggarpheerhorubepurédivey bylhesdompagieniten ine Hudremmono -
roughness. 25 If .the degree of the roughness forned by
alkké rBPRBHae. adkyii bbesaboveties.t endsddhilkyl phosphites.
sufficient adhesion cannot be obtained, and if the
A ﬁb%@ﬁedéb}?‘éélﬁﬂt 8ghegige, agrats [igt ﬁé§§er|ablcre@rr@d@cr
Ther ef or e, %he average surface roughness is

SlBFSféFaﬁP? R ERELLYnGEdofladdYnAPPd isdpkPr &k Asieforcing
f th f 1. pmto As th t hod
p1REE' ER3 0 S %H§XQ§E§§V§n bggﬁEeﬁhﬁhéghFéPﬁF§$8&§§h%

b le |
b Pi8ey kAT h TRYRR, Sp, AaneeAVE ﬁéfaegindlthés

aifeibgd.f o5 68 AosbeY 19858 20nLIE o3UT LAGe W Hlen!
7 P 9550 c8MPaton

rernforcing pla used a one “or
thickness is exce851vely large, cracking or peeling is

1iab1e_to occur; hence, the thickness is preferably in the
range of 2 nm to 5 um and more ﬁreferably in the range of 5
nm to i‘pm.

In the present invention, iﬁ”order tb improve the

adhesion between the reinforcing plate and the removable

organic layer, roughness may be formed on the reinforcing

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

.20

25

re1nforc1ng plate to which the flexible film is adhered, the
removable organlc material enters the roughness, and-
adhesion to the reinforecing plate can be increased by an
anchoring eff?ct.' As a method for forming ioughness, 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

rrlimitgd thereto. 1In chemical—étching, the reinforcing piate
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Bef ore being adhered to the reinforcing plate, the
flexible filmmay be provided with at | east one netal
| ayer on at |east one of two surfaces thereof. Wen
being provided over the entire surface of the
flexible filmto 15 which the reinforcing plate is
adhered, .the netal |ayer can be used as a ground
~layer for electromagnetic shielding when the circuit
board is conpleted. Alternatively, when a patterned
metal layer is provided on thk surface of the
flexible filmto which the reinforcing plate is
adhered, 20 although. the patterned netal 1ayer cannot
isbenefr@ed i Ravecid RA EcWidd M HvediLESRition so
pattern, in conbination with a highly precise circuit
thpat then shefaed of tthe PuEfracd Ofeddired,f laxid! @ofnidg
opposite to that to which the reinforcing plate is

- roagheesd, aIdophlre-isided ,ciwhem tehoaral mfsrdiny plate is a

realized. As nerits of the double-sided circuit board,
glpges 23bséxamgl e simlver ehmay die frentiimgnard st d dragerhigh

degree of option in wring design since intersection
chgmigpleyesas thaceeahizdd copicentinadign Huldsygerediiatdwinle or

i.n noise of high speed LSIs since a ground.potentia

 sogapmy aydrardRiet fed Pre ferablive usedy 5 Tof aidieviessaral though

| ocation with wide |ines, prevention of decrease in
a patentrdl feveRepRehivgeds jedadn tdmsidnehd s not
of aqperation of LSIs since a source

i
pa%%?@hh%‘gﬁylgg%tﬁg't SRS tHhed Hed i Sing misteiis

: ecessary location_ with wde wires as i s the case
geg ed® alb@ﬁ%

E5871 Bed HBE7E? Sd 8PSt 20t &tEAtd MoisEFaic. a
meEHEFtEQ”tE%‘EQ%e is preferably used. additionally, if the
particle size of the beads used in sand blastingris too
shall,-kinetic energy sufficient for forming roughness
cannot be obtained, and if the particle size is too large,
deﬁse roughness cannot be obtained; hencé, Ehe particle size

is preferably in the range of 10 um to 1 mm. In addition,

as the method'for'foiming a film having roughness on the

_surface of the reinforcing piate, a method may be mentioned

by way of example in which a film is formed by mixing a
foaming‘agent into 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 additive, which is decomposed by heat, ultraviolet rays,
or the like, into a primary ingredient of the f£ilm, and the
additive is then removed by decomposition to form roughness.

If the degree of the roughness formed by the method
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tion to that described.above, sputter
e LERE hEol 01 .

el ectromagneti ¢ shi el ding. Hence, the doubl e-si ded

circuit board can be very effectively used in the

environment in which LSIs are operated at a hi gher

speed, ‘and the nunber of electrode pads is being

i ncreased by the requirement of 15 nultifunctionality.

In the present invention, before the flexible filmis~

adhered to the reinforcing plate, an alignnment mark is

preferably formed. on the surface of the flexible

film which is to be adhéré® to the. reinforcing

plate. When the 20 reinforcing plate is transparent,

the alignment mark may be read through the °
deseribedcabgvpl aketob bhaQUYh sulfE ildiexithla@heliilom cannot be

However, when' +a netal layer is forned on the opposite
obsaihade andt hé aﬂbeabngesdeﬁaee afs tthe flkegeh ehlel fMatrness

the alignment mark is preferably read through the
isrdeafradefing PBepkfbeebetheseveeadiengurdackee rpagharesed is

regardl ess of the 24 pattern of the netal layer. This
prafegabhbrt inatkenugnaesofba 00used thos e akidgmoeet -

when the flexible filmis adhered to the reinforcing
Pr%f‘é%’%blirhénsﬁaseréﬂgﬁh@faﬂl grnERt 3miMk s not

par tlcularl imted, and any shape common|y used in

%%160@ HECY | MEPFRYiRe Bhefafhpsyonskatvera the
% a er é be formed by adhering a netal foi

reLuERrgLn BABHEr 2RG £ eugreﬂavahlgdﬁégﬁyéq AFUET  alkdei n
pl ating,

i RAPVS 1Pﬁe?80fmﬁﬁgf13F¥o ﬁéé(& fls‘g’elrof“ Anghe

reinforcing plate may be used alone or in comblnatlon.

Before being adhered to the reinforcing plate, the

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

"on at least one of two surfaces thereof. When‘being

profided over the entire surface of the flexible film to
which the reinforcing plate is adhered, the metal layer can
be used és.a ground layer for elect:omagnetic shielding when
the circuit board is completed. Alternatively, when a
pafterned metal layer is provided on the surface of the
flexible film to ﬁhich,the reinforcing platé.is adhéred,
although_tﬁe pattéfned metal 1ayer cannot be fofméd td ha&e
a particularly highly precise patterh, in cﬁmbination-with a
highly precise circuit pattern formed on the surface of the
flexible filﬁ'opposite to that to which the reinfofcing
plate is adhered, a double-sided circuit board can be'

realized. 'As‘merits of the double-sided circuit board, for
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for the flexible film my be applied to a netal foil,

such as a copper foil, followed by drying and

curing,. so that a flexible filmprovided with a

netal layer is forned and is to be used for the

pur pose descri bed above. As the netal 15 |ayer, any
~metal having high conductivity nmay be used, and for

exanpl e, gold, silver, or alum nummay al so be used.

As the nethod for forn1ng a circuit pattern conposed

of a netal, a full additive?brocess, a sem-additive

process, or a subtractive process may be used. 20 The

full additive process is a process as described -
exbepdw, Aheuef ace be mhm&hdheﬂldﬂﬂdrgﬁﬂtéﬁdkééﬁdflﬁbtlon in

formed is. treated with a catal yst, such as :
wipdhbadesignnisikek, iaterchicaiianmoff atilraseddiy W Welized

The catalyst in this case wll not function. as nucl ei
vigothgbaghnyodeswt reds cittions ;i hdicwe el hitgre syateal stIs

functions as the nuclei for plating .25 growh after

siBsPng SEPHRSt BALSALARAL crasibst tranEet tagbiticethdyirini ty.

spin.coater, blade coater, roll coater, bar coater, or
°fdF‘eHGSSFéFrYoFOS?tééﬂeé’ﬁt@r mrden g, 10t | GEy Sy idmyiafy.

The photoresist is exposed through a photomask with a
desrﬁﬁéeetlar ﬁPﬁ@&tﬂ)étlt EVRNaA® tHER miﬁwm@m AT

gp Egre3|st yer in sections in which the. plating
Stapiitratifg: © eaeﬁreal%uﬁéeaﬁéﬁt SRS PerS RS e potential

I LS, he fl ble fil di in,
caftbE bR REby B e WIRHRY B TS pne 1o

i ckness

shielding of external noise by function as the

w:LEH' t,%gaaqgegoggﬁ&ge%%e LQ f%{gcgfgbgerﬁw el platdng

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

In the present invention, before the flexible.filmris

adhered to the reinforcing plate, an alignment mark is

.preferably formed on the surface of the flexible film, which

is to be adhered to the.reinfofcing plate. When the

reinforcing plate is transparent, the alignment mark may be

" read through Fhe reinforcing plate or through the flexible

film. However, when :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 reinforciﬁg

plate because‘reeding can be performed regardléss of the
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‘Next, the photoresist |layer is renoved away as

required, thereby formng a circuit pattern. The

sem -additive process is a process as descri bed

bel ow. An underl ayer is deposited by sputtering of

chromum 15.nickel, copper, or an alloy thereof on a

surface on which a netal layer is to be forned. The

t hi ckness of the.underlayer is in the range of 1 to

1,000 rnm For ensuring sufficient conduction for

subsequent el ectrolytic platd®hg, inproving adhesion

of the netal |ayer, and preventing pinhol e defects, 20

it is effective to further deposit a copper film
paliaeirngod thhi mkpasslaye?0 t ¢hds0Q0 igMmeRtt RRrk may also be

under| ayer by sputtering. Before the underlayernis ;
uskedr fred, the sldgnmenti wheavehehéleadbes diln He adHac® to

of the flexible filmmy be appropriately subjected
theorpiafnucingariene,. r Fher sbadg, ofpihkecnilignmentneark is

|l ayer. application, or application of - 26 adhesive.
nOAnEﬁgt#ﬁEéérhﬁnﬂnmm&edabgné anle shppki camnomlof used in

adhesi ve such as an epox acrylic, polyam de,
alhgnerfi aed bhe NBReaEﬁﬁsgﬁeprﬁstéﬁéVaBB@ds|nce t he

effect of inproving the adhesion is significant. The

tr e RFERE T Hh L AFRY JPRY i Rat Fermed %s%@hﬁéanabév@eﬁaﬂf foil,

erforned before or after the flexible filmis -
Sugghg?ea FBPPRE Fs%ﬁf oPELRY BRatgherdYe, 1§Yeﬁhola(§*rde§1nst

AL IS SRl e

coBRSHELELF.DRF-BAE' 5D, REV BT ETL R ol My
1a§E£U’ Alternatively, a raw material resin or its precursor.j
for the flexible film ‘may be applied to a metal foil, such
as a copper foil, followed by drying-énd curing, so that a
flexible film provided with a meﬁal layer ‘is formed and is
to be used for the purpose described above. As the metai
layer, any metal having high qonduétivity may;be uSed;.aﬁd
fbr example, gold, silver;:or aluminuﬁ méy.also be ﬁsed, .
As the method for forming a cireuit'péttern cbmpqséd of

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

.'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 catalyst functions as the nuclei for plating
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is not required.. Electroplating is then perforned by

using the underlayer as an el ectrode. As the

el ectroplating solution, for exanple, a copper

sul fate '‘plati ng solution, copper cyanide plating

sol ution, copper pyrophosphate 15 plating solution, or

the like may be used. A copper-plating |ayer having a

thickness of 2 to 20 pmis forned, and plating with

gold, nickel, tin, or the like may further be

perfornmed whenever necessdary> The photoresist is then

renoved away, ‘and subsequently, the underlayer is

renmoved by 20 slight etching, thereby formng a
growthuafrpatbeinlg dbeisdbbaact AVEhPEOEBESsESia8 PhBACEPplied

as described below. First, a uniformnetal |ayer is

‘byfarseinococsherf| bxabkecbaktar, roldrdeacke,f B docater, or

uniformnetal |ayer, a nmetal foil, such -as a copper
di¢oftbateny b hdhscedebhoprhetihexi Bbelbivkth bt Br2%ngn The

adhesi ve layer, or a netal |ayer may be forned on the
phovoresbstbie €kbased thubtghi agphptamany, with a

conmbi nation thereof. Alternatively, a raw materi al

predetarpined sopkbetpsendf shenhdevelered| sof Ebrmnay be

applied to a netal foil, such as a cogper foil, _
PhebPY etk byaueyi #f afEtéorengn wbichatha Blprérpbfélm is-
filmprovided with a netal layer is formed and js to
nogerﬁggar?gr t FEPEEANERE Lies ALtSEd thSo\rataNasat i activated,

fol | owed

- h | St _ | lied onto th tal | :
eng FLGHPRIE. rifn FRot GPeefn &8 e Foetaothrs ghasing

sofIOATSlnth iy SePesdber ALUeE,PULST PoRas DA o corn
a 3@B§£Elﬁfa€?ﬁ§l1£§£91£§v588ugrggickness cf 2 to 20 Jm.
Next, the photoresiSt iayer is removed away as required,
thereby forming a circuit battern..

Tbe semi-additive ﬁrocess is a process as described
below. An underlayer is deposited by sputtering of chromiﬁm,
nickél, copper, or an alloy thereéf on a surface on whichla‘

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

is in the range of 1 to 1,000 nm. For ensuring sufficient

conduction for‘subsequentrelectrolytic plating, improving

adhesion of the metal layer, and preventing pinhole deﬁécté,

it is efféctive to further deposit.a copper film having a

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

apprbpriately subjected to plaSma‘treatmentL reverse

'sputtering,_primer layer application, or applicatibn of
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After the nmetal layer is renoved by etching, the
phot oresi st |ayer is renoved away, thereby formng a
circuit pattern. In the exanple descri bed above, after
acircuit pattern is forned on one surface of the
flexible filmwhich is not 15. fixed, the flexible
filmis adhered to the gl ass substrate, and anot her
circuit pattern is fornmed on the other surface of the
flexible film However, in the case in which very
fine circuit patterns are f&ﬁned on both surfaces of .
the flexible film when the circuit pattern is first
formed on 20 the surface, the flexible filmis
adipeefee abl ymanhetrdstombheiogkasabsubst thkeappliocabasd. of
In this case, the surface to be processed later is
adm$$sveaEMehedstanthpogyasacsyb$trapelyamddea polgimide, or
-pattern is fornmed by a subtractive process-, semn -
NBRduiih¢vever beesseforablkl saddet the pffeessofTheproving the
surface 25 provided with-the circuit thus formed is
adhegirdhereagrblacast . di Ther brieagnans sosthat eppihdation
the first reinforcing plate is then peeled away. A" '
de%?%‘%ﬁ@ PaeYermaysbenearforned bACPKE erhaftesuthace
£ a sugﬂ{actlve process, sem -additive process, or
1? thle il v %@ ered to bReqtehRfYroips PLakphl eNext, a
film provided wi t he ChﬁfUIt patterns is peeled

oo Pl S FheaBPhieds s ths: Snody e rpr dstioned Dy drying.
nv.en fter the circ tern i n_the
ThéLﬁ eé%éb? % el?l%ﬁ?%?%é F$ﬁ?§%%o§l E°?8m gtWIﬁghﬁred
prdfaldenLFLA! OLEL0n PLRY °c 8, I980L1 BREa2POY Eo.
m may be ed away ere Pom”*Br3after
phé%5¥ééfg%01§98P°DS”Eﬁ? aLE B%Hﬁ%h?ﬁ Qﬂggﬁdthg b?gtlng-film
circurt pattern, the flex e filmmy . ‘
is not requlredt Electroplating is then performed by using
the underlayer as an electrode. -As the electroplating
solution, for example, a copper sulfate'plating solution,
copper cyanide plating solution, copper pyrophosphate
plating solution, or the like may be used. A coppeffplating
1ayer having a thickness of 2 to 20 pm is forﬁed,-and

plating with gold, nickel, tin, or the like may further be

performed whenever necessary; The photoresist is then

. removed away, and subsequently, the underlayer is removed by_

25

slight etdhing, fhereby forming a circuit pattern.

.fThe subtractive process is a process as described below.
First, a uniform metal 1ayér is formed on the flexible film.
In order to form a uniform metalilayer, a metal foil, such
aé a‘coppef foil,_méy be adhered to the flexible film withr

an adhesive iayér, or a metal layer may be formed on the
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be peeled away fromthe reinforcing plate. Wen the

flexible film is peeled away fromthe reinforcing

plate after the electronic conponents are bonded to
~the circuit pattern, it is preferable since the

di nensi onal accuracy of the circuit pattern is highly

mai nt ai ned, and the alignnent accuracy with the

el ectronic conponents can be inproved. In a nethod

for bonding the electronic conponents such as 1Gs,

to the circuit board, in paricular, in a nethod for

si mul t aneousl y bonding many connection portions to

each other, it is inportant to ensure the dinensiona
flazxinlacyilAs biyhephandirigg, "eiik0tsig f 0fr eXehp] €at1HEr hereot.

may be nentioned a nethod in which a netal |ayer
Alterpatidedf, t anragohdresohlletresih bhe iltisk@rkeuiedrofor the

connection portions of a circuit board is netal -bonded
fleyibleefidlm fayebecenpdied ob gométadolfddn, euchhas a

i ke formed on connection portions of electronic
corp@pohehls ByliheeAubypdeyingeabdndumgngansdo &haet hod

in which, while a netal |ayer conposed of tin, gold,

i fl%%}%k? fbimtHEOVFﬂ@dfUiﬁhdaoﬁeégﬂné@wﬁ@n1poﬁprmﬁ§ ehdais

circuit board is netal-bonded to a netal |ayer

“to c%ﬁp‘cb%%‘a bPr HBrdPusBPEer degrriked) pkeveor.nBexsn a

connection, portions_of electronic_conponents by
Ph?h%¥ﬁﬁ+sﬁrégsaPelbsﬂdPﬂgo Sha Recad: Rourern fRidRwed by

osed of tin 5 sol de

ar g o T cBhe AR O c SAnEEPPORpGPERHE o1 PROComask with

o G R A A SR R e

1a§§¥tiﬂn§h8f ﬁLESLEOEhCWEQQBOQﬁQt%Etgq %nh%oago@equlred
conductive a

After the metal layep‘ls removed by etchlng, the photoresist

lavyer is removed away, thereby forming-a circuit-pattérn.

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 pattern is formed on the other surface
of the flex1b1e fllm However, in the case in which very
fine circuit patternS'ére formed on both surféées of the
fléxible film, when the c¢ircuit pattern is first formed-on

the surface, the flexible film is preferably adhered to the

glass substrape'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 process, or full additive process. The surface

provided Withithe circuit thus formed is then adhered to a



nonconducti ve adhesive placed between the circuit
board and 10 the el ectronic conponents is cured so as
to achi eve nmechanical bonding. The function of the
peel i ng-assi st |ayer of the present inventionis
considered as follows. That 28s;- conpared to. the
flexible film a netal |ayer (such as copper |ayer) 15
formng a circuit patternis liable to be
pl astic-defornmed. 1In peeling the flexible film away
difffegemthelasi nfubstiage platde thewhignst heimgbatid@yeratiesis then
pl asti c-deforned caused by defornmation such as a
pesdtedai awael ondat ¢iorrudlt shatitskagel at then pdiontieéxeeediig other
the yield point, the flexible filmprovided 20 with a
surdiaceuidly gatstbt naapivdheotyarsssor sduaf onddid iakt @ropeesi ngy full
and in addition,. the change in dinension. may occur.
addpkdifet Reopews i ngSusxigenitdyer the foened corfiflme provided with
flexible film provide with a circuit pattern, the
the icdrariy Ra-tiegar ebs are ledosghnetson dhisending sudstrate.
i ncreased) in cooperation with the 25 flexible film
pr oVt dEBSWIRTPSENE rEtHan ey eraftam bdeli tdigguit 3Jgttern is
when the peeling-assist |ayer is provided on the
forgiede §t  that terhace hehehltlf ndleshbls ifhlrheorphsékpeds that
direction in peeling is closer to the circuit _
adbsrefeff, tafdr i ferFale| PLlatyefordescrdhedfahdve mshgl flexible
..l ayer can be reduced. 5 In the present invention, when
T1lm, mageBR RyeLkidery| APeretdined GfteRecieeiaie Pomppnents
pr viﬂed with a circuit pattern has a toughness to |
aren EVERET pBARSH O e SirslibnPakte e ieexilsrébie| filn may

mheT it 1s peeled amqy fromthe reinforcing ) )
be peeled away from the reinforcing plate. When the flexible film

is peeled away from the reinforcing plate after the electronic
components are bonded to the circuit pattern, it is preferable
since the dimensional 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 dimensional accuracy. As the bonding
methods, for example, there may be mentiocned a method in which a
metal layer composed of tin, gold, solder, or the like formed on
connection portions of a c¢ircuit board is metal-bonded to a metal

layer composed of gold, solder, or the like formed on connection

‘portions of electronic components by thermal pressure bonding; and

a method in which, while a metal layer composed of tin, gold,

solder, or the like formed on connection portions of a
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plate and can be renoved after the flexible filmis~
peel ed 10 away, the material, flatness, thickness, and
the like of the peeling-assist layer are not
particularly. |imted. However, when the hardness is
too high such as that of a netal or glass, the
productivity is degraded due to excessively high
peeling force, and in addition, plastic deformation or
15 breakage may occur in sone cases; hence, organic
elastic materials such as &%plrastic and a rubber are
preferably used. |In particular, for exanple, vinyl
resins such as poly(vinyl alcohol), vinyl acetate,
cipmlietiyd eheis andta pabysdyd o€ ; a CRO¥Y1 T €S{/88, cafmpykq of
resins, polyurethane, and 20 polyimde may be .
godentsoibzl, Avmonighé hbilee nEotmededn abongect henvpbykions of
resins are advantageous since they are inexpensive,
elegterauist |gonipemenits vy thénmsal apeesastbybordbugd awhtiha
water after the flexible filmis peeled away fromthe
me thgdfigr inirh pl el e anonetal r bayer edomposhd H66r hinf gold,
solution which is 25 obtained by the renoval described
soldnrre o thgidi Hronto¥med 3an epRRyCE e NBOT pbPRENPEea
. resins, and the |ike having heat resistance and.
CLlnqbi 5 beRkd 1 15 CRERFEAASORER & S tadeflarss comgarad of gold,

t hey have _high..insulati.ng reliability, can also be
| S°’1f£%% &5 at%%?ﬂ’éfer Qred o CPRREEBYOR sROBHIPRE efep

1 el el S ek on & hantivacagnesive o
noRBiBle AN HafBNPe SLLDEE Bo 0ol RO K B pfrga ana

non- osensitive erira

théiEiéE%%dﬂﬁEfﬁﬁﬂﬁ%néﬁwgrisf&ﬁred so as to achieve

~ mechanical bonding.

The function of the peeling-assist layer of the present
invention is considered as follows. That is, compared to
the flexible film, a metal layer {(such as copper layer)

forming a circuit,pattern is liable to be plastic-deformed.

In peeling the flexible film away from the‘reinforcing plate,

when the metal laver is plastic4deforﬁed caused by
deformation such as a strain, elongation or shrinkage at a
point exceeding the yield point, the flexible film provided

with a circuit pattern may be bent or deformed after peeling,

~and in additipn, the change in dimension.may occur. When

the peeling-assist ;ayer is formed on the flexible film

. provide with a‘cirCuit'pattern, the rigidity is increased

(toughness to bending is increased) in cooperation with the

flexible film provided with a.circuit pattern. 1In addition,
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exanpl e, there may be nentioned a nethod in which a

resin 10 solution is applied onto the flexible film

provided with a circuit pattern and adhered to the

reinforcing plate, followed by drying, and a nethod

in which a resin precursor is applied onto the

flexible film followed by curing. Although _

particul ar application nmethods will be described 15

bel ow, the tenperatures for drying and firing areto

be. appropriately deterniné® so as not to change the

quality of the flexible film As the nethods for

coating the peeling-assist layer, for exanple, a spin
wheoatke, pael bhy-asaiee, laydireieopiekided0 oS Ch@@Ncircuit

printing, dip coater, and a spray coater may be
papeatnontde Weplingt tentet fhetpeelhigkassissidilrayen ofiidn

be performed before or azfter electronic conponents
peel tngoiust etiosent bot hbef béxthlie bakmepnoviated awi th result,

a.circuit pattern; however, after electronic
de%@h%@ﬁ@%@soﬁréhﬁnmﬂt@@ 1@H§r2§a9ubéa¢@dm@e@e appl i ed

is not flat., and hence it is-difficult 32 to perform .

apPit ddte RF RS Hy HEP i eat ©hen athenpael ingpassisk| layer

coater, or screen Erlntln Hence, a die coater, a dip

fopped PR Hhe afLpxibieohi s Pgoméﬁér WBILE aASisCHdt pattern

nmet hods for form ng the peeli assi st | ayer
ha g RIS et BEORE NP FBAGATAcHe ORSE TR G R fa the

bonded .to th f f
1Bk &1 EEER YAER: D1 BedSRasrAgousE: FEIm Chm EaiERFERS

'plétéeQ@&aé aﬁéyLéﬁoggéegEgggagﬁebéiex1ble film is peeled

pressure- SBnsTtTve Siveé
away, the material, flatness,.thlckness and the 11ke of the

peeling-assist layer 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
7peeling force, and in a&ditiOn, 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), vinyl acetate,'polyethYIene, and

_polystyréne; epoxy resins, acrylic resins, polyﬁrethane, and

polyimide may be mentioned. Among'those meﬁtionéd above,
the viny}hres;ns are advantageous since theyAaré inéxpénsive;_
are easily formed into films, are eésily removed with Qater
after the flexible film is peeled away.from the reinforcing
plate, ard are_recycled in the form of a solution which is

obtained by the removal described above. In addition, the

1
h
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or the like interposed therebetween, and a nethod in
whi ch a 10 sheet-shaped resin having tackiness is.
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
pl astics, rubber; and the |ike may be used. '
Furthernore, as other preferable enbodi nents, openings
15 or a pattern may be provided in the peeling-assist
layer in conformity.with tAd Gircuit pattern or two
types of layers nmmy be partly provided. For exanple,
after a first peeling- assist layer is provided for
epthe feeind) epblyimpdovidein®) t AndatBer ke paviffNheat
and openings are forned in the first 20 peeling-assi st
reshyeanae ahdcheelscinoai tocohpnheals are absobpreferable
mount ed, the el ectronic conponents are nounted, and
singdselyeenhdye higecbmeupaeinagretsabilliayer canyabso be
provi ded thereon. Renoval of the peeling-assist |ayer

S usedt@f ahecidexipeeispp dndntherpbel eanaomytf aoateheot

reinforcing plate may be - 33 " perfornmed, for exanple,

Tepyvingret RO de PRl g caS s het pbeveHg- aBbespeel dpgrapsist layer

‘dissolved. in water or an organic solvent, or a nethod
w %?P G CHL ERLP TR R asi SPlfayereris peBpEdPARY thEsNR
e flexible film However, when, the peeling-assi st

Ph?%@&ﬁnﬁﬁtb%%|%ﬂ %w%?nf DRATOF FRSE T BXF LPREPFIAL - ( n or der

from._ bei ent

ble fil
bor B fox tetating whe s e %?S;ﬁlrﬁéﬂ%ra for

ex{é§%oua€%%9%%ﬁ§ Iﬁi‘ﬁéé@f or the lkg?dth% w 1c a re51n

acireut 94343 _
solution is applied onto the flexible film provided with a

circuit pattern and adhered to the reinforcing'platé,"

followed by drying, and a method in which a resin preéursor

is applied onto the flexible film, followed by curing.

Although particular application methods will be described

below, the temperatures for drying ‘and firing are to be.

‘gppropriately determined so as not to change the quality of

the flexible film.

As the methods for coating the peeling-assist layer,

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 electromnic components are mounted, the

surface to be applied is not flat, and hence it is-difficult
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present invention and an apparatus thereof wll be
described with reference to figures. An object of the
forming method of the present invention and the
apparatus therefor is that the flexible filmprovided
with a circuit pattern is peeled away fromthe
reinforcing plate w thout being damaged and w t hout
~degradi ng the dinensional accuracy of the flexible
film As one enbodi nent of the present invention, a
met hod -for peeling the flreXblre filmwll be
descri bed, in which when the reinforcing plate-and
the flexible filmto be formed into a circuit board
toaﬁ@rﬂ@ﬁﬁeg?§W@bei@ﬂ1@@fﬂg0$h§§int@§a£é§¥'Ql@oﬁt£8E type
_peel ed while being placed along a curved support body.
rofl GeodtéB, 208 CHer8én CpfiNNinyi eviishowi g @ipe8bLBBr;, a dip
apparatus 1 of the present invention, Figs. 2, 10,
coatelr 1loare sgheyaicstefr 08t pyeewsashew ng ot her
enbodi nents using the 34 peeling apparatus 1, and
Fi gss cEhexr metitedc henmatfardimontthey i myvsl ishpvd i o edyer,
enbodi nents of a support body 12 which is. one el enent
fopfexdmpbeel therappay dbesmdntionaddatmenhodi im wBick a
schematic front view of a peeling unit 45 which is 5
sheglot leapredborl ibni s dpordedet e nghensurigcesefl the fhexible

HeFRY1€ed rtmting | @ bFcui bt hgrapphht asresoval
~the present invention for illustrating a particular
aceylim CHIUTREMRPE OP2FPRi PEEFFra- SeRFitivef aghespredlayer
of, a flexiple-filmsupport surface of _the 10 support,
or pinf 158 D einothd lPrepahkeds . HRdor BPTRoReLhokbich a

snd& SRS 0 OTEL DY RL L85 %adRPn8:L°03 80,808 £89chS surface

of the flexible film provided with a circuit pattern. In

.. peeling, _apparatus 1. Furthernore, Fig. 16(a) is a
flﬁ%
h

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

‘varioqs plastics, rubber, and the like may be used.

. Furthermore, as other preferable‘embodiments,'openiﬁgs

or a pattern may be provided in the‘peeling~assist'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 circuit pattern, and openings are formed in the first

peeling—assistrlayer at_which electronic components are to

- be mounted, the eiectronié components are mounted, and

subsequently, a second peeling-assist layér may be provided
thereon.

Removal of the peeling-assist layer after the flexible

film is peeled away ffom the reinforcing plate may be .



the flexible filmso as to set the upper Iimt, and
Fig. 16(b) is a side view of the peeling apparatus
150. First, the peeling apparatus 1 shown in Fig. 1
will be 15 described. The peeling apparatus 1 shown
in Fig. 1 primarily has thesfellow ng structure. The
peeling apparatus 1 is fornmed of a | oading table 30
holding a flexible filmsubstrate 6 having a
reinforcing plate 2, which is a glass substrate, and
pergofinexi bfer f examplleadlier ed 2OtHdveriet ovhiidbh tther gy abbeassist
organic layer 3 interposed therebetween; a peeling
laygmi ts10isptlyald ynpeetenget hen drlgexibl sofidmm,4 ofrr amuthieod in
reinforcing plate 2; and a |loading table 32 receiving
whirhe theegebléngtdsnistuhiagkeri d speekéddanayy Theml bhdi Aigexible
~tables 30 and 32 are individually fitted to 25 a base
filpabl BoBavesp ateno the Peebing-movabtelapemnicd desiedndwdp from
to be noved independently of each other by drive
thesdilegdblaotfilmnovim igrdeive tfd goreventn wudi florblen fiHer from
_upper surface of the |oading table 30 and that of the
belpgabeiy drakiedosped, sihet ifdaxholestidime ipr by Hackdy thaed to a
wor kpi eces placed on the 5 individual tables are to be
flaf narpeienCry ORed tR4sy oFathemikauct i on usi ng vacuum
sources not shown in the figure. Next, the peeling
unitFaTBles EdnposBRLRSd t Fer sfippBitg badyirgulayvibagra of the
hol di ng portion 14 at the surface thereof which is to
Preggnt nlitGmtatt fPfhak haPRarabusl Ehereed 4711d fcaescipbad with

fcantilevering the support body 12 with a shaft 16 so
TeLPRaR S ubDorftIRB 12 4fs FPEEFy oot drabf I mingr aisdge, of the
and_a, rai

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 flexible film.

As one embodiment of the present invention, a method for
peeling the flexible film will be described, in which when the
reinforcing plate and the flexible film to be formed into a
circuit board are peeled away from each other, the flexible film
is peeled while being placed along a curved support body.

Fig. 1 is a schematic front view showing a.peeling apparatus
1 of the present invention, Figs. 2, 10, and 11 are schematic

front views showing other embodiments using the
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20 freely guiding the frane 18 al ong the base table
34. Suction holes are provided in the surface of the
hol ding portion 14. By a vacuum source not shown in
the figure, the 15 suction holes can perform

vacuum suction of parts of the flexible film4 which
cone into contact wwth the surface of the hol ding
portion 14. The suction holes provided in the holding
portion 14 are forned so that the parts of the
flexible filma4 which cong it 0" contact with the
hol di ng 20 portion 14 are sequentially vacuum-sucked.

In addition, in order to hold the flexible filma4
peehihg Bppasabeisng,candedigst.he aontracires Wdaemale tHent
hol di ng portion 14 is a curved .surface. In addition,
v1bysaﬁhawnngupphyrsambodlm@htsh@wna muﬁﬁurﬁluyayxlmeulch
a gas is supplied to the suction holes 25 provided in.
ist presgleneatofeft Hhehaeakngpaparatds 1 he B addition, Fig.

flexible filma4 held by the holding portion 14 can be

9 sgpar aFkamakérefromt Xirmt ofi al plesrl itrige undltdidsg which is

portion 14 is not particularly limted; however, a

anar—agﬁ embpdiReptasforepeelsnguamiss 19 usisderfoar the peeling
oaned plastic, having cushioning properties is

apB?E?EFﬁbe UEEchEEHSF&vnEPﬁ v&rlpdud seff Schemapdy Baont
v10bta#ned thgreby for exanﬁa . the flexible filmmy

Be PfefeRtEd PPoRPBEFAG da Je®f F@@e§§eﬁﬁpﬁiéﬁ§eP§1°n for
. e] ctro onpone ich will
11 fSEELEF 108 ST hROMEYIRE fﬁaalgiﬂ §h Gemis TataeeispRgRe a

X f c es_of the recess

r°££é?€ﬁé£§a§ %&h%”hn Gitp e T H 3 Shh o sLSHERR of cne
support body 12, a relative moving speed thereof with
respect to a reinforcing plate 2, and a tension applied‘to 
the flexible film so as to set the upper limit, and Fig.
16 (b) is a side view of thé peeling apparatus 156.

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

described. The peeling apparatus 1 shown in Fig. 17

‘primarily has the following structure. The peeliné

‘ apparatus 1 is formed of a loading table 30 holding a

flexible film substrate 6 having a reinforcing plate 2'

'~ which is a glass substrate, and a flexible fllm ‘4 adhered

20

25

) thereto w1th a removable organic laver 3 1nterposed

therebetween a peellng unlt 10 actually peellng the

flexible fllm 4 from the reinforcing plate 2; and a loading

- table 32 receiving the flexible 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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I'n addition, when the holding portion 14. further has
tacki ness such as that of a silicone resin, since the
increase in slip length between the hol ding portion 14
and 15 the flexible film4 can be suppressed, the
increase in slip length being caused by accunul ation
of elongation of the 'flexible filmwhich occurs as
the peeling thereof progresses, the increase in pee
angl e concomtant with the progress of peeling can be
preferably reduced. As an-i Bdex of the 20 'tackiness,
when the flexible film4 is peeled away fromthe
"hol di ng portion 14, the peel strength in the

to dbd 8RS ON AlaSPendBYH £y 0be 180chSoPhetehabhyiPe8sbiftes not
or. less. The holding portion 14 has a curvature

shéwdi 1S €Rsi BDgdrei N £ONsAdEt abhoniAf thBeuppeti Bdrface of

performance and the amount 25 of deformation
thaCrepi g ecdblet he dhexthhe bkl ehé poedifdgdtdBiewsth a

circuit pattern; however, different curvature radius
sudBionl solbe pastpyodrdidaRdscThRakowerkpigtésoplabed on the

curvature radius of part of -the holding portion 14

- indiwidual wdblessarebrought independenaty helfl biievacuum-

flexible film4 is preferably 5 20 nmor nore, nore

supk bberabl yy vaovmnr sowrees andtesbawnoin theefdgabky 50
mmor nore. In addition, the upper limt of ‘the ~
culatttur dhadies! 019 (el hak? bF eompoRrdi vl ot suppeyt
which is at | east brought into contact with the

body el? thaving|  Rolding cperibPy 12086 HhP BRrfase, thsreof

referably 800 10 mmor |ess, and_even nnre,ireferabl¥
WhHH hin bP PesE® YWRRACEhELEDr FRPuFdSFABT Gstidmt §o 2 Trame

18SggﬁLiléegfiggxkgées&ﬁég}grbggs 12 with a shaft 16 so that
support body 12 is freely rotatable thereabout, énd_a rail

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 source not shown in the figure, the

suction holes can perform vacuum-suction of pa;ts of the
flexible film 4 which come into contact with the surféce of
the holdihg portion 14. The suction ho1es provided in the
hoiding porfion 14 are formed so that the parts of the
fléxiblé film 4 which come into contact with the holding
portion 14 are sequentially wvacuum-sucked. In‘additiqn, in
order to hold the flexible 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 portiomn 14, the
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metal layer formng the circuit patternis
- plastic-defornmed, and hence the generation of curling
may be caused thereby. Wen the curvature radius is
too | arge, conpared to a force 15 peeling the flexible
filmfromthe reinforcing plate, since a force
pulling the flexible filmin a peel angle direction
becones large, the flexible filmor the nmetal |ayer
formng circuit pattern is plastlc def or med by
el ongation,. and hence the3&egradation in dinensiona
" accuracy may occur thereby. 20 Furthernore, the
rotati on of the support body 12 and the hori zont al
flemerentind 4 heeid ape 98e ahe1andgpesdenbhyiapenhopaed
by drive notors not shown in the figure and are
sepordrad | gersof tdmt a contact portion between the
flexible film4 and holding portion 14 is
seduanttiealilal foredHen hdielidty horttzioo al4 dis ewdt on
(direction indicated by a horizontal 38 arrowin the
Pa#ﬁkﬂnkérly\kxmitgdnfb@@espeedaVblaétacfbexablelaétbmer,
hol di ng surface of the support body 12, that is, of
SUGh@s ghrfuRRen oY e frampdgPbastion having cwshionbag
hi gher than a relative noving speed V2 of the support

' Q%EFW% hs SRAATIP1Y 1Hedr ei AFEPEAHRORY at ¥arhnusi ALfects
di tion, ange in which V1 is not |ower than
ma % Wﬁ?%t%#%ﬁgby Tort exameley | W?aﬂ%ﬁih%hﬁﬁﬂ@nﬁ“ay
so that a dto he support bod
i et | O BEPR | Bind el TESFRRS porRLONE tRgpeceive

| |
eléggf%ﬁggi I%%Egggc;ﬁ%ngcper gfn%% @%égrhgﬁﬁaiéggF may be
casWy ¥l URF'EAM VSt Phe 01 L0 £ PL IR bR0sea by

edges of the recess portions may becomé unlikely to occur.
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 reel angle cvoncomitant with the progress of

peeling can be preferably reduced. As an index of the

tackiness, when the'flexible film 4 is peeled away from the

ﬂholding portipn 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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mechani cal torque control system for exanple, a

system which is a so-called slip ring, nay be used

and is preferable since being sinple and easy. As an

el ectronic 15 torque control system for exanple,

conbination of a torque sensor and a servonotor may

be used ‘as described later and is preferable in terns

of accuracy in control and a |large degree of contro

freedom As the initial set values of V1 and V2,.

VI/V2 is preferably set to 201 or nore. The set 20

value of torque limtation i's to be determ ned so as-

to be enough to prevent the increase in peel angle’
withnaonitranit pathetrhe pbeeRess dfifrReRlHNG A& A Sadius

to be in the range in which the circuit pattern nmade
mapf ahsaebal pantdlyhéofmeri.bl ehef iLomear @ if(itt of the curvature

pl asti c-deforned; hence, in consideration of 25 the
ragguer Pl pavkdefi, thrdhohiddkgepeorafionha 4f mdnidi 6 o idtmleast

the 39 - set value is optionally determ ned. According

“breggbheinhpodPrEactovithetbeeféekibleertilon 4 iist dreferably

i nportant that a peel ‘angle 38 formed between the
20, BRnPHrBPRY. plare Praferahdyf Bexmy oxf Momes wmidlevient more
- %Ein 5 peel ed as shown in,Fia._7'be in the range .of
PrEbPEIR HEN® BO™MRoOT BT evhe ATt REdpEdPnandhe uppego limit of
thlar‘?e FendLng of the flexible filmmy occur at a
Pee¥rhrhtei h3dohe ehskle RAAL RRenbs boldimg paxtdon 14
a, petal.is forned the flexible film bending or
wnfln Gt E b 87 LU RESUPRE L HEERacERERC Y 16 SBEuT ot ibTe

. 5 S e, 0 r _hand, .when t he peel _angl
f;?§n¥o%§§§%?F?EEP%gelabpgr%@ of &SSFrn&°Fﬁgpﬂﬁéﬁﬁ%ﬁ§Y 800
mmfbfniess, anﬁ even more preferably 700 mm or less. When

the curvature radius is too small, the flexible film or the

‘metal lavyer 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 force

peeling the flexible'film-from the reinforcing plate, since:

a force pulling the flexible £film in a peel angle direction

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 horiZonta1 movement'of the frame 18 aie independentlyv

performed by drive motors-notrshown 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 .
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fromthe reinforcing plate is increased, the flexible
film and the netal layer formng a circuit pattern
are plastic- deforned by el ongation, and hence the
degradation in 15 di nensi onal accuracy may occur in
some cases. Hence, the range of the peel angle for
peeling the flexible filmfrom the flexible film
substrate 6 at a | ow stress wi thout causing any
strain is nore preferably 2 to 70 and nost preferably
5to 60. 20 In the present ifvention, the pee
strength is neasured as a 1800- dlrection pee
strength which is obtained when a flexible film
arbavi g ahe diguek)]l ch adheradrkaca sb@bﬁfQﬁCbﬁgapE§E§lble
with a renovabl e organic | ayer.interposed
filhehebdatingesurfapeecbedthvayupperef bedy L2, MeASW KBY of the
the 25 peel strength, the peel rate is set to 300
sumfaaenof| thehbodB@ingrpseptonnvent ienseicn tor #er htigher than
control the peel angle in the nost preferable range,
a rpdapévk wovéngt Bpesdpvef efabhy snppbhe badge wdfthOr@8pect
to 98 Nm Since the |oading table 30 is freely noved
toyphangedphiprcisanadateheanfleknbhddiitiiond is tbebeange in
peeled away fromthe reinforcing plate 2, the |oading
whigh| ¥13bs| BofpbeWernthpe VierVicaF @pnscpldsdahy pstorque
t hen stopped at a position at which the flexible film °

- LigitAhiPReMREPARAGMPBPt FBAL 12 FOTABPOAERE iPFt Oc ShPasuPPOTE

at a predeterm ned 10 pressure. In

- h.oth
bodiai RBf, 1Ehes) 6ABFAGh ABPALSS FO bPovEdeaIPes Film, is

ecej vi the flexible fil hereon whi ch :
noéa@%ﬁ%}gg%ﬁe preé Qermgne va& Controllo% v1, vz, and .

‘the torque can be performed by a mechanic¢al system, an

electronic system, or the combination thereof. As a

mechanical torgue 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

torque control system, for example, combination of a torque‘
seﬁsor and a servomotor may be used as described 1ater'and_
is preferable in terms of accuracy in control and‘a largé

degree of control freedqm. As the initial set valueé of V1

and V2, Vi/Vv2 is preferably set to 1.01 or more. The set’

“value Qf torque limitation is to be determined so as to be

enough to preyentlthe increase'in peel angle concomitant

"with the progress Qpreeling and so as to be in the range in

which the circuit pattern made of a metal and the_fléxible

film are not plastic-deformed; hence, in consideration of

- the material, width, and thickness of the flexible film, the
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to the holding portion 14 of the peeling unit 10. That
is, after the peeling is conplete, while
vacuun}sucklng the flexible film4, the peellng uni t
10 is noved to the |loading 15 table 32 as shown by
dotted lines in Fig. 1. After the distance between
the hol ding portion 14 and the loading table 32 is
controlled preferably in the range of 0.1 to 3 nmm and
nore preferably in the range of 0.1 to 1 nmm by noving
the |oading table 32 in the3?ertical direction, the
vacuum 20 suction is released so as to separate the
flexible film4 fromthe holding portion 14, and.as a
setesalte iBeopteanbley deétexrdinsdtransferred onto the
| oadi ng table 32. Next, a nethod for peeling the
f | dddyhsiifrid Mol arss ngnbddianeer| o Hgtlappaired arst 1i shavnion,
in Fig. 1 will be described. 25 After the |oading
itthpl emportanhovedtta phell angie PBi Abrmdd bbyweeansher
means not shown in the figure, the flexible film

_ reipfrreing Blate pl azed thet Atekdhden§ilmbh ewBOchoishaeing

the reinforcing plate' 2 is |located at the |ower side

pelf af | eheWRelRi Ty 4 Tsbeoknt Ehearanye eppeerei tibyn 0° to

Subsequentﬁg 5 the vacuum source not shown in the
0F1 gUfRen sthip iRem! 2wItdats the ireSepl BeRdinysabsthate

6 1 S, he d on the | oading table. 30 by vacuum suction.
e e Jo‘Po‘B"r‘Yt%c"f)‘I”éc%ga 2 sPept Bamg iz gpmepgases, and

hol di 4 of t
%03|{P%580v p? %ﬁf#gﬁg %nﬁe% ﬁgn%?ﬁﬂ?ﬂlgan¥ﬁ1ﬁlﬁﬁlble

e r 8 LS ved t he support
£ i P L 6 A0FoLREC o Dok SR B e fLE heFe e oY
océﬁrtf@ Qﬁmg'egses._‘On the other hand, when the peel anglé
is too small, since a force of peeling the flexible filﬁ

from the reinforcing plate is increased, the flexible film

~and the metal laver 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 18097dir§ction peel strength which is obtained when a

flexible film having « width of 1 cm adhered to a |

reinforcing plate with a removable organic layer interposed-

" therebetween is_peeled awéy therefrom} In measuring the

peel strength, the peel rate is set to 300 mm/min. In the
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portion 14 is conplete, the |oading table 30 is noved
upward,. so that the right end of the flexible film4
and the start point S of the holding portion 14 are
brought into contact 15 with each other at a '
predeterm ned pressure. The pressure is preferably in
the range of 0.001 to 1 MPa and nore preferably in
the range of 0.01 to 0.2 MPa. Wiile the state
descri bed above is being nmaintained, the vacuum source
not shown in the figure is ven,. so that 20 the
flexible film4 is vacuum sucked to the hol di ng
portion 14. Subsequently, the frame 18 is noved to
prehenkefinvendéonandnt hedeupper icdneaypl1=12e pekat alngd d An the
an anticlockw se directi.on. The curved surface of the

-mOHQIQtngepebﬁbomaﬁgehstﬁﬁ peglesttiranoy hbrisu gitte fiertably in

contact with the upper surface of 42 the flexible
thej rangef pén0t RE8r tghP8sNd®.(in the figure).
Accor di ngl . sine being sequentially curved fromthe
rlg%&nc%l e lepdinextapbef3Pnig Exepdivngovegannt add down,
omthe relnforC|ng plate 2, and as a result, the.
WhBEeFPﬁng@HEéﬁ EifRedt w§ &Osbe Beglefopways from the
uenti al | erforned fromthe right side. Wen an
reéﬂg‘:’ﬁ‘a?ﬁ? Pé gF’ £heths &Pﬁ&lﬁgr ﬁa&ﬁreléo fE€afRyed H& the
Igft ? he fleﬁlble ggs into contact
vewrthitn FSF 8Rd2PHer 8ot e&nEtB§§§ 2th&r BORrddgR, 2t

on{ 5 B E9BR PP, PR L et
brgng}qﬁugg%t coneggx 4R 8aBhOBRAD, 3Rd ! B%e'd%%@r%&nea
. a e IS nNove

~ pressure. In addition, the loading table 32 is provided for

receiving the flexible £ilm 4 thereon which is vacuum-sucked

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

after the peeling is complete, while vacuum-sucking‘the

flexible film 4, the peeling unit 10 is moved to the loading

table 32 as shown by dotted lines in Fig. 1. Aftef the

distance between the'holding portion 14 and the loading

tablg 32 is controlled preferably in the range of 0.1 to 3

'}mm and more preferably in the range of 0.1 to 1 mm 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 hold;ng portion 14, and.as a result, the flexible

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

After the loading table 30 is moved to the lowest point,
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downward, so that the flexible film4 and the ,
reinforcing plate 2 are substantially separated from-
each other. The nechani sm described above corresponds
to separation neans of 15 the present invention.
Besi des the nechani sm descri bed above, another
mechanismw || be described later in which the pee
angl e can be controlled to be 80 or |ess. -
Subsequently, the support body 12 is rotated cl ockw se
so that the central portion4df the flexible film4
vacuum 20 sucked to the holding portion. 14 is
| ocated at the Iowest position. The frame 18 is then
by ovefs f8r theakis ghbtdshewhi A, theorifatel henkl eteRli®le film
=film4 held by the holding portion 14 is placed over
subderhdoadé nhs t phheed2onNekt, 1bhaihgadabBle Babke 3RaitsS the
noved upward so that the space between the upper 25

resufdacinofplacel allngotabkd 32 ahd theekowdde rahet -

- of the 43 flexible film4, which is the centra

. flemiblentfiber éofis localed e Themuphfarerside) spatebsequently, -
.. descri bed above is ensured, the vacuum suction by the

Eheovacwgn peeeren n4atj shpeneanetiheséigungt ishdriivexi bise that
film4 is transferred onto the |oading 5, table 32.

theeklexphle fibnsrebshEdreeSnde BAdANORnLthehdoafiggr &able
the separated flexible film4 and the reinforcin

30 PR RRSUYR- $REtE BRdi nliekhbl #0387 4RE Fﬁdpéﬁ&eaﬁ|§%art point

transferred. to subse nt _steps. In.this gase, the
s ok PES e fling cpatooai LT br okBBabrrompEnani L 10 ata

ool L8 GHET e T erhEnE Aol RRSURIEIB Fe A auAndt EBe

figgg%éogﬁgiP§$m8°§th8”mO%QS,S§HE $hePEuBB oS Boad2 1 )

moved by rotation. After the positioning of the holding

 portion 14 is complete, the loading table 30 is moved upward,.

so that the right end of the flexible film 4 and the start
point S of the holding portion 14 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

. preferably in the range of 0.01 to 0.2 MPa.

While the state described above is being maintained,

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

the flexible film 4 is vacuum-sucked to the holding portion
14.“ Subsequeptly; the frame 18 is moved to the left side

and the support body «12 is rotated in an anticlockwise

direction.

The curved surface of the holding poftion 14 is

Sequentially brought into contact with the upper surface of
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then repeatedly perforned, so that peeling of the
followng flexible filmsubstrate 6 is perfornmed. In
a peeling apparatus shown in Fig. 2(a), a holding 15
mean 22 having a hook for hol ding one end portion of
the flexible film4 is fixed to one end of the :
support body 12 of the peeling apparatus 1 shown in
Fig. 1. Amterial for the holding nean 22.is not
particularly limted, and for exanple, a netal, a
resin,, and a ceramc may "bédZused. 20 However, a
conposite structure is preferably used in mhlch a
main body is nade of a nmetal and a contact part with
thé heleti®Ke bEe1hi AnEdohstaBde;ghtassakt (3Rdthe figure) .
non-slippery material such as a rubber or a resin. A
Ac@eedimg: yet Hofe ppeingNBdquehngdallle paehieag rappatkUsight
25 shown in Fig. 2(a) is as follows. 44 The | oading
sidabl eh80fisxibyedf ddmndt Ost beihgwesbapagicld dromatiet he
frame 18 is then noved to the right side so that the
reimforninporiave 24 asdnet bhoeatedtovehet beeliogdbegween
table 3.0. Wiile the state described above is being 5
themive diescribedt dkoveahsf eequenndaddly peolorined Heom the
figure, the flexible filmsubstrate 6 is placed on -
righe- $@aﬁingwhﬁﬂlén godspoingt £t hE taenhoddiing patdor 14
is located at a lower side (the flexible film4 is
reachet cthatlaht uppéroti BBy, Llexhbdguéidmy 4. hyomsisnd nithe
vacuum source not _shown in the 10 figure, the flexible

CORFITh StbSErERe bSFE RRAJSBATERE- | 8ad R Rgssegbltheye thy ough,

vacu SUC
the peeling {s 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

plate 2 are substantially separated from each other. The

- mechanism described above corresponds to separation means of

15

20

- 25

the present invention. Besides the mechanism described
above, anotﬁer'ﬁechanism will be'described later in which
the peel angle can be cohtrolled‘to beLSQ° or 1ess.
Subsequently, the support body 12 is rotated qlockwise..
so that the'cehtfal portion of the flexible film 4 vacuum-
sucked: to the hoiding portion. 14 is located.at the lowest

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

- so that the flexible «£ilm 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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Next, the loading table 30 is noved upward so that a.
part of the hol ding mean 22, which has a hook shape,
is placed at a position corresponding to the right
~end portion 15 of the flexible film4. Then, the franme
18 is noved to the left side so that the right end
portion of the flexible film 4 is fitted into the
hook- shaped portion of the holding nean 22 as shown
in Fig. 2(a) so that the holding nean 22 can hold the
right end portion of the fieddbte film4. In this 20
case, the gap between the hook-shaped portion of the
hol ding nenber 22 and the right end portion of the

£1bkewnbl eifiil @, 4wniBnt ke EB@C%@%%idy'ﬂﬂ%ﬂfﬂh'ﬁhereof is
preferably in the range of O. to 5 nmmand nore

o.prebenaphy 0a%tke thd Eﬁhcbﬂd@é&&ﬁe‘a haldvd he /ibured,
portion of the flexible film4 25 by the hol ding nmean

th@2yvathemesdcpabhi by ehet he1lliey plortfiidamidd i A dA%ased, so
extend past the edge of the reinforcing plate 2. In
thaddihiofil eadb3bofit Linn4Fiig. t2@k)s feafiedr drit® fUmexilds@ing
film substrate 6 in which a lead film23 is adhered-
tabdet 3. f Nexikbl byf bl rrdnbyfea dieffiereemo tnetivodh iis: the
pl aced on the 5 |oading table 30, the end portion of
flﬁﬁﬁebeﬁhefSﬁnﬁzetﬁﬂyfbex1hébdfbﬂntHedmﬂ(nhg;nﬂynﬁgrc1ng
22. Subsequently, while the state descri bed above is
PlaEeng Ohaithealradingh&ahdeeddners imidd viidaed 118 nnartsrf@rred

left direction and the rotation of the support body
tolﬁuﬁﬁegH?PElﬁEﬁﬁﬁse aRe L8} fcRRSSoULNP Hﬂﬂ%ﬁﬁin%uPlate 2

E t he urvedhsurface of  the holdlng portion 14 is
18858 8ﬁ??g| yom the wvacuum- suctlon and 1s then transferred.

Subsequently, after the peeling unit 10 is returned to the
origiﬁai position, the same_steps'as desctibea‘abdve are
then repeatedly performed so that peeling of the follow1ng
flex1b1e film substrate 6 is performed

In g peeling apparatus shown in Fig. 2(a5, a holding
mean 22 having a-hoqk for holding one eﬁd portion of the

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

-0of the peeling apparatus 1 shbwn in Fig. 1. A material for

the holding mean_22.is not particularly 1imited; and for
exampie} a metal, a resin, -and a ceramic may.be used.
However, a COmposite'structure is preferably used in which a
main body is'pade'of-a metal and a‘contacf“part with the
flexible film 4 is made of a soft and ndn—siippery material
such as a rubber,or a resin. |

| A peeling ﬁethod performed using the peeling apparétus'

shown in Fig. 2(a) is as follows.
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brought into contact with the upper surface of the
flexible film4 fromthe right side (in the figure).
Accordingly, while being curved, the flexible film4
is sequentially 15 lifted upward fromthe right end
portion so as to be separated fromthe reinforcing
plate 2 which is held by vacuumsuction, and as a
resul't, the peeling between the two descri bed above
Is sequentlally performed fromthe right side. Wen
the end point E of the hordRAg-portion 14 20 reaches
the left end of the flexible film4, cones into
contact with the left end thereof, and passes

t hang! WRlthg ddta PR 110 rev P B o WIRN TdiRest
peeling is conplete, the novenent of the franme 18 and

pod NEid0f BhdNLIE tHnSUPPord thofymd<dedr €o StRPPLIghaNdide
the loading table 30 is noved 25 downward, so that the

so ftlext btlee flvd1d nqnsbit thitor i Nf D& Chog Bécapbdt &ve@r atRe
substantially separated from each other.

loRlbsequent<e y30 t hathibaretHS ssatevédstpibbed abghe $sdhe1ng
and.the end portion of the flexible film4 which is

majptaired, by the todnsfer mean22nets gbevii bmetheofagure,

'to face the end 5 portion of the |oading table 32.
thennt }exilhke sthle sdatides) 6 abdvelecehebmgthei headhed, table

the novement of the frame 18-in the right direction
30 S Bt rhat TR AT IRE Seibpbe t 2 bbeylavated oekwh sEOHRE

,ign hr on ferforned so that the flexible film4
si =i %%ﬁ% 2riElh chi b 1 e bedi A FRALMRPSD . Si@e)

Next hf di n t.he hol di ng nean 22 is rel ease
SRS T oy 19128 LS RERCHI CaOYBot HoF | Ghove: BB Ebe
flé&?%, the flexible film substrate 6 is held on the 1oading
table 30 by vacuum-suction.

Next, the lcading table 30 is moved upward so that a .
part of the holding mean 22, which has a hook shape, is
placed at a position corresponding to the right end portion
of the flexible film 4. Then, the frame 18 is moved to the
left side so that the right end portion of the flexible film
4 is fitted into the hook-shaped portion of the holding mean
22 as shown in Fig. 2(a) so that the‘ﬁolding mean 22 can
hold the right end portion of the flexible film 4. In this
case, the gap 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 portlon of the flexible film 4

by the holding mean 22, the end portion of the flexible film
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the right end portion of the flexible film4 is
di sengaged fromthe hook-shaped portion of the
hol di ng nmenber 22; hence, the flexible film4is
“totally transferred onto the |oading 15 table 32. \Wen
the transfer is conplete, the loading table 32 is
noved to the | owest position. Next, by the transfer
device not shown in the figure, the separated flexible
film 4 and the reinforcing plate 2 are individually
transferred to subsequentT égeps. Subsequently, after
the -peeling unit 20 10 is returned to the origina
position, the sane steps as described above are then
4 nigpeateshy pedf ot dedgd® dhathepeelnf@roOing Nelate 2. 1In
following flexible filmsubstrate 6 is perforned.
addireiore] exd reidwn conpBhent 3 (5) sushtés tkechigsilbie £2bm
nmounted on the flexible film4, recess portions 36 47
sulsprraspondimgeiioch he kéadt £fbhmc2E ohpondidsed aoethe
preferably provided in the holding portion 14 of the
fletidpls t£bnyd Iy a5 dEhbewenn feéghod bs @ladéd chablge
in size of the recess portion 36 may be performed oo
loading tabiriaif orthesen@drpeneionsefetlpe le¢rdrBtlmgs23 may be
ortion corresponding to an IC chip, for exanple,.the
heﬁ%rﬁihﬁ%e hst e Bem 2%e length and the width are
each. 1 to 20 mm | n addition, the shape of the recess;:
" porPGHRINER B (o WEHdRe BhE il £k pRAve ds being
-ehips is placed; and the_direction of_ the groove_rmay
ma]brgte%dl% r al PRI MYEERHRE P f oblR? o#nr%?‘e peR 'Jrziﬁg'%ilﬁ3 1REt

asfhnihlendd I aso B0 0 Tl Sublol®hbly 12
antiélockWise are synchrqnously performed, so that the
curved sﬁrface'of the holdiné portion 14 is sequentially
brought into contact with the upper surface of the'flgxible
film 4 from the right side (in the figure). According%y,‘
while being curved, the flexible film 4 is sequentially
1ifted uﬁward'from the'righ£ end_portion so as to be

separated from the reinforcing plate 2 which is 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 theréthrough,

‘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



Fig. 6. Furthernore, a suction hole may be provided in
a bottomsurface 37 of the recess portion 36-so that
the electronic conponent 5 is brought into contact
with the 15 bottom surface 37 and is then hold to the
hol di ng portion'14- by vacuum suction. |In addition,
the holding portion 14 may berfornmed of a flexible
mat eri al having m cropores which can perform

vacuum suction so that the el ectronic conponents 5

are buried in this raw mate#fat and are hold by vacuum
20 suction. In the case in which a circuit pattern
made of a metal s provided on the flexible film

| p1a4:e aC G i U d Qarf 116 PIPSE ard EWENE LGN 4 BE other.
deformation of the circuit pattern, the -generation of

V\/arsﬁlb@@qﬂfenttﬁ% flegd Brandd 118 45 ardd el Kie o afA i Dike,

i n di nensional accuracy of the circuit pattern 48 are
and e R pd ¥ 1 e ST the WEEK B PE T £ DIvh C4 CORPOREDE Snot held
such as IC chips are further nounted on a circuit
by sy haatiposaskawf2a 13 exodl €l dnédn scoasotewt Aatewthéd end
the increase in force for peeling parts on which the
pomwtignt reofhi tthes digrodiiend staiv ke 53 2mouriWieil] e ather seats described
concentrated to the edge of the electronic
aqunnmauhﬂxngemﬁhnﬁazn¢®suthe méreeeéntupf bbarﬁramaylﬁeln
deformed in sone cases; however, according to the
theyreiegtt dimamiion, arttcheth%lx%atiw afarhst sypport body 12
def ormation, warping, and dinensional accuracy can be -
cl%ﬁiwmeamsﬁxqu@rm%%opexﬁowt i B, t’whéntﬁésﬁemble
nol ding is, performed for_  el-ectronic conpongg% es ch

Film 4 GTMPEIS S EIRRESTERP| PREP  Ghe Lodding

Next, the holdlng by the holding mean 22 is released,
and the frame 18 is further moved to the rlght side so that
7the right end portion of the flexible film 4 is dlsengaged
.from the hook-shaped portion of the holding member 22; hencé;
the flexible film 4.is,tota11y transferred onto the loading
table 32. When the transfer is complete, the loading tablé
32 ig moved to the lowest position. Next, by the transfer.
device not shown in the figure, thérseparateé flexible film
4 and the.reinforcing plate 2 ére individually'transferred_
to subseguent steps. Subsegquently, after tﬁe peeling unit
10 is féturned to the original position, thé same steps as
'deécribed aboye are then repeatedly performed, sé that
"peeling of the followﬁng flexible‘film substrate 6 is
pérfbrmed;

When electronic'components 5 such as IC chips are

mdunted on the flexible film 4, recess portions 36
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the edge of the electronic conponents in peeling is

reduced, and as a result, the reliability of the

circuit board is preferably inproved. 15 A nethod for

hol.ding the flexible filmsubstrate 6 by the |oading

table 30 is not particularly limted, and besides the

vacuum suction described in the above enbodi nent,

el ectrostatic suction may al so be used. For performng

‘el ectrostatic suction, it is preferable. that the

| oading 20 table 30 be condd@ti-ve, and a ground

potential or an optional voltage be applied in

accordance with a. nethod for applying static
cot&HYdNEidY - £bNtREJe] £€Proh Do 0LERpoh8ntHeEr §28eptheerably

peeling force of the renovable organic layer 3, a
préeadéddiilevhe chd s phef g6ablynpLovbdednkns@pperet BBay 12 as

| oadi ng 25 table 30. For the sane purpose as descrige
sha@ovin Bigt9 3 heating or¥i eRahgepinf eiabl yrpenwi dedeker

the support body 12 or the holding portion 14. In '

Ipoxuibn 10 may fhei patfyrmeéecusing dheafiepkbng f AasCEort hae

heating tenperature is preferably high; however, when

_Slz¢npﬁu£h¢r@p¢eﬂpeparuxen|soﬁreapesdunglyohaghICthhlp.- or

quality of the organic |layer may be changed, and as a

- exggeig t ;the derbhessdPifi tal 2 mo avdovbeahengthamnd the

| ayer remaining on the flexible film4 after the
wididbianRy. earthck, te hd0 nemt i ngnt eApéFaens ether shhpe of the

renmovabl e, organic layer 3 is preferably in the rang
TeRRS PR HBD A2 PRkt ITPR h%ewhhahaﬁpaiaraélfgooéf ic

ch%é%ﬂf%i?i%%%$1b%ag % dgrégt£2§ g%esggtg;ggggthgg be

parallel to the direction of peellng 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 thaf 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 ﬁay

be formed of a flexible material having micropores which can

perform vacuum-suction so that‘the electronic‘compOnents 5

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

‘suctlon

In the case in which a circuit pattern made of a metal

is provided on the flexible film 4,’according to the present

invention, the deformation of the circuit pattern, the

generation of warping of the flexible film 4, and the

degfadatioh in dimensional accuracy of the éircuit pattern
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reference to Figs. 16(a) and 16(b). In the peeling
apparatus 150, instead of a slip ring, electrica
control neans is added to the peeling unit 10 of the
peeling 15 apparatus 1, so that a peeling unit 170 is
formed, the electrical control neans being used for
monitoring the roll surface speed of the flexible
filmsupport surface of the support body 12, the

rel ati ve novi ng speed of the support -body 12 . with.
respect to the reinforcing @#8te 2, and the .20
tension applied to the flexible f|In1for settlng the -
upper limt thereof. In nore particular, the peeling

ar@?ﬁ@é@éﬂ§ed150Fh§tﬁ9£ﬂsgebywﬂgﬂ'@QeEQ?o g||%WhB%nents such

el'enents to the peeling apparatus 1, the el enments

asaf€@ énipheare 8GALRe+SAouABRAULKNG Eh%chgkabb&%ane%h@&
speed V2 of the frane 18 with 25 respect to the

of | 9agi @gibabl £18R, (Ebxedhi tantensetehk54n2d caRASH ifdEce
the rotational angular speed of the support body 12,
foﬁn@eanlﬁgeﬁafeﬁagﬂeWhﬁcnluhehe156t&aﬁHEObbm@@nkﬂk@uare
applied to the support body 12. Wen the |length from
motheed ceat foroé ihecshaéhtibted thethel didag eifr fthee of
the holding 5 portion 14 which is in contact with 'the

elédexepie ¢ohpodents,thedf hexabkeshilltm shestriaicaid beard

represented by R, when this R is multiplied by the
may gpit defarmedginagonpecasasashrvavey. alfeogddodertol Zhe
the roll surface speed V1 of the holding surface of
Pr%%%“ho%@?ﬁ@theﬁtiBgelneéaﬁbbéléxléGP&Pé& the defopmation,
enpodi nent, 'the hol di ng surface of the hol ding portion

_'Waﬁal?% | 4Bt SLEPNELORRE RPERFBFE FRPMPSUBFYPT tegerace Y

obtalneg In addition, when resin molding is performed for

electronic components such as IC chips, a stress appiied 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 filﬁ éubstrate 6 by
the loading table 30 is not particularly limited, and
besides fhe vacuum-suction described in the abové_eﬁbodiment,

electrostatic suction may also be used. For performing

. electrostatic suction, it is preferable‘that the loading

table 30 bé conductive, and a grouﬁd potential or an

optional vbltgge‘be applied in accordance with a method for

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

decrease the peeling force of the removable organic layer 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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support body 12. Furthernore, a control device 162 is
al so added to the peeling apparatus 1, and hence the
peeling apparatus 150 is formed. In accordance with
speed 15 information including the roll surface speed
V1 of the holding surface of the holding portion 14
obt ai ned by neasurenent by the encoder 154 and the
relative noving speed V2 of the franme 18. neasured by
the linear scale 152, the control device 162 controls
the speed of the a rotary-nmdfor 20 160 rotationally
driving the support body 12 about the shaft 16 :

t hrough the el ectronmagnetic clutch 156 and the speed
neddidy ddPRA {DLOLe ﬁ*\@f&i@@aff@ﬂ%ﬂ&d rt body
contTtol device ™62 also has a function of controlling

12 the eid OOa 105 e Ofon tTE. SUPPOsEabpdio 1dubyi 60aRe1 g
a supply voltage to the 25 el ectronmagnetic clutch 156.
ded¥ed $6 Stisé Ipisd L €y desEdd pechSlhe2bDNG, téMGef QALY is
notor 160 and the el ectromagnetic clutch 156 are ‘
préfewasied HDghi heodeve®, how ttha BeppDny bempkeacrdbd. is
In addition, when the frame 18 is noved at the - o
exced sl veky rindging sipeeghali ty hef stippootghonily 12yer onagede
therefor is 5 also noved at the sane relative noving
chapesd, \@nd |as therpoel t ngl appacaneas 450fighth theremove an-
flexible film4 of the flexible filmsubstrate 6 is
orgamiedlayey femminirg orithertlegiblat £idn ¢hafpes| the
angle 38 shown in Fig. 7 can be controlled. That is,

. Peghiig { heHente. ski¢ deeasheedtamperature hEorof e ngemovable

surface of the holding portion 14 is set |lower than
°rQ?%F?e4%¥?%e3n%%i?@ﬁ%%@%@ﬂ%@l%ft?ﬁer?P%ﬁe°§8§°tE% 280°C.

‘Next, the peeling apparatus 150 of the embodiment-
according to the present invention.Will_bé-described with
reference to Figé. 16 {(a) and 16(b). In the peeling
apparatus 150, instead of'a slip ring,'elgﬁtrical control

means is added to the peeling unit 10 of the peeling

,apparatﬁs 1, so that a peeling unit 170 is formed, the
electrical control means being used for monitoring.the roll

- surface speed of the flexible film-support surface of. the

support body 12, the relative moving speed of the support
body 12 with. respect to the reinforcing plate 2, and the
tension applied to the flexible film for setting the upper

limit thereof. 1In more particular, the peeling apparatus

150 is formed by adding the following elements to the

peeling apparatus 1, and thg-elements are a linear;scale'152

measuring the felative moving speed V2 of the frame 18 with

- respect to the loading table 30 (fixed), an encoder 154
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flexible film4 starts to be | oosened, and then, a
peeling ‘point P shown in Fig. 7 is varied, thereby-
causi ng very unstable peeling. In this case, since
the peeling point is 15 noved to the right side as a
ratio V1/V2.is decreased; while unstable behavior is
bei ng shown, the peel angle 38 is increased. On the
ot her hand, when the roll surface speed V1 of the
hol di ng surface of the holding portion 14 is set
hi gher than the rel ative movihg speed V2 of the frame
18, a 20 tension is applied fromthe support body 12
to the flexible film4. In the state in which V1/V2>1
me&oh d5ng WhR8 fﬂﬁ&@lbﬁallﬂﬁ@ﬁﬂéﬁdspéeﬂeﬁﬁlQﬁeaﬁﬂbpaﬂttﬁody
the flexible film4 is increased, and in addition, .
12 si agé aheepeetrﬁga@ﬂeaicFblﬁtcnnwsd tonthell ehy SbﬂQue
the peel angle 38 is gradually 25 decreased. In
appliedi bo, tBensepphetfbedybla.fi Whed thendend2h from the
| oosened, the position of the peellng point Pis
ce@t@blbfzéue shafit a6 ate ethet holiéngeehirfigecesofil the holding
stabilized.’ Hence, under a condition of VI/V2>1 at
poyikien thewhiéehi hg Eancepetastapirhzebe fhenibhe E£almod of
V1/V2 is adjusted, the Eeel angle 5 38 can be set to a
theeflesiblal fln BesEFa %6n1§h§epaﬁﬁenVFﬂv12Y|§ when this
excessi ye i.ncreased, the tension applied to the

R % e&wép%?(?% BY beRgnEetakieral; eewlﬁar aeeegn'aea§uged by
endCbbae ol b RS RE PP o ar hiea” ¥l oS ARk hok B
o SRR B e PR e R E8' 35nChroHhislapbanr obe
thf@sgmbodlment, the holding surface of the holding portion
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 inclu@iqé the roll surface speed V1 of the
holding éurface of the hqlding péition 14.obtained by
measurement by the encoder 154 and the relative moving:speed
V2 of the frame 18 measured by the linear scale 152, the

control device 162 controls the speed of the a rotary motor

" 160 rotationally driving the support body 12 about the shaft

16 through the electromagnetic clutch 156 and the spéed of &

‘linear motor 158 driwving 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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the circuit pattern is di sadvantageously danaged and

rejected as a defect. In order to solve the problens

descri bed above, the 15 tension applied to.the

flexible film4 in peeling is preferably limted to

be a certain level or less at which the problens may

not arise. In the peeling apparatus 150, by adjusting

the supply voltage to the el ectromagnetic clutch 156,

torque .control can be perforned so that the 20 torque

applied to the support bodySiZ‘becones a

predetermined level or less. Since the flexible film4

is held by the holding portion 14 of the support body
abdve, ttite totate mPppdbt edédoahlethuppbettbotligidtia clutch

converted into a tensicon applied to the flexible film
15d. atlenpeoviied fbe Rbhet drgme aBplwiadth teo gdppatippordcket 164.

body 12 is limted, the 53 tension applied to the

fl e Edliftidon.4 wem behe | frams. 18 Hovveveved | at t bheg relative

case, when the torque reaches a limt value, the
movnmat$nﬁe@fv¥hethﬁaﬁupnerbfbvﬂﬁ éapp@pv1§gdytnerﬁ§0rnls

a slipping state with respect to the rotation of the
al3ermpye 8 #bt Bhe 1500e anelariveugRving Feeafy Vet or 160

S drlven so as to keep the roll surface speed V1 of

t hé'Thdihf RPLIMIBEPRATE§ IR 1ol di Weehobie ohl qmilte sfilm 4
prede rnlned t he act ual roll surface_speed
d%[hif“ Fﬁé

FEURLE of Wi SHYPEEEALE PhiSnBRELAE KoVt F5ATL Fhe

t hat bt the 10, -
rﬂ?e%%%ﬁ%gﬁﬁ?“?% £ b eeL EhRhE TR SRS P G L af oo
be f@é}?@roﬂ@d?‘a%trfé! _ﬁﬂéﬁaﬁﬁes%‘fg Y20 Ehgp00lding o
the holding surface of the holding portion 14 is set lower

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

flexible film 4 starts to be loosened, and thern, a peeling

point P shown in Fié. 7 is varied, thereby causing very

unStable peeling. In this-case since the peeling p01nt is
moved to the right 51de as a ratio v1/v2 is decreased; while
unstable behavior is being shown, the peel angle 38 is
inéreasedf On the other hand, when the roll surface speed
V1l of the holding surface of the holdiﬁg portion 14 is set
higher than,the rélafive'moving-speed V2 of the frame 18, a
tension is applied from the support body 12 to the flexible ‘:
film 4. In tye state in which‘Vl/V2>1 holas;“when vi/v2 is
increased, a tension*applied to the flexible film 4 is - |
increased, and in addition, since the peeling point P is
moved to the left side, the peel angle 38 is gradually

decreased. In addition, since the flexible_film 4 is not
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surface of the holding portion 14 is dependently
determned by the torque limt value. Also in this
case, the torque I|imt value is preferably selected
so that V1/V2>1 holds and 15 so that the peel angle 38
is in a desired range. As described above, in the
peel'ing apparatus 150, the roll surface speed V1 of
t he hol ding surface of the holding portion 14 and the
relati ve noving speed V2 are adjusted so that V1/V2
is more than 1 for stabilizPdg the peeling. In 20
~addition, in the peeling apparatus 150, by adjustlng
the torque applied to the support body 12, the
lodeasedn epplpesitiontbe thexpbbeifyl phbéncap be stablllzed
limted, and hence the peeling can be stably

| an@e&éOanﬁdsmlthoﬂhedﬂé@lﬂh@glﬁhalébextbbflikéﬁ1-4H§ﬁde,

al so without damaging the circuit pattern provided on
un@ér thecoh@kibde 6f| M AV2>154t whithetheepealinppanat be
150, the setting of the ratio V1/V2>1, and the
St@bhlx@¢dofWh¢n1thﬁgrahQOtﬁhévanlappﬂuedted.thhe peel angle
flexible filmis performed by the torque control by a
38 copit rioe selevieen 19esiispdgvehueabove el ectromagnetic
clutch 156. In addition to that described above, the -
speY R ofhesy B watie i Yacks W%V%Yth’écrease‘i
hol di ng surface of the holding portion 14 and the
the ket dRp L brdt e FRPafi681hbGi Aglephebew®mesn al so

speed control descri bed ib ve,
hlemg Ry

o PUBP! YRLE! KREGpLS, LD FASUSAIHIES I ED 2R, SBerorne.
th@l&fﬁgnéfoﬁsséﬁgpéﬂgpééagf &A£pe£§§8e8£r£81£h8attern on
the flexible f£ilm 4 ére_changed, and in a very serious case,
the circuit pattern is disadvantageously damaggd and
rejected as a defect. |

In order to solve the problems described above, the

tension applied to.the flexible film 4 in peeling is

preferably limited to be a certain‘level or less at which

the problems may not arise. 1In the peeling apparatﬁs 150,

by adjusting the supply voltage to the electromagnetic
~clutch 156,'torqué control can be performed'so that the

‘torque applied to the support body 12 becomes a

predetermined}levei;or‘less.-‘Since the flexible film 4 is
held by the holding portion 14 of the support body 12,,the
torgque 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 is 1imitéd, the
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rotation of the rotary notor 160, and that the
rotation speed of the rotary notor 160 and the
relati ve noving speed V2 of the frame 18'by the

| i near notor 158 are controlled so that the ratio
V1/V2 has an appropriate value of nore than 1. Since
the tension applied to the flexible film4 is
increased as the ratio V1/V2 is increased, the ratio
V1/V2 is set so that the tension has a |imted val ue.
Ei t her the speed control or %3he torque control may be
used; however, in the case of the torque control, the
| ooseness caused by accunul ated el ongati on of the

tehd XA bASpI 168 doWbhberiBRiBeE! E9Gn SRR BE ﬂ%ﬁ&%@@ﬁd
for a long period of time and the increase in peel

Howage £, 38ncaHsedchier, ehhegant e yyeMaNtashcrdds 4 heimit value,
flexible filmprovided - 55 wth a circuit pattern

theanoshbys OE prel eHadvayecadyanhageappby-tabody 11CGWis in a
stress. Instead of the torque control using the

- slibpitg ostghet withcratpbkct56p ther eotayiahsofbehesedtary

anot her nmechani cal torque control system such as a

moedrpléd ngand abthbughr bhec rotrgwemotptr dl60 dpsiderhven so as

reali zed by conbination of a torque sensor and a

- toskeewnbherrolh sudfarenspekd E@nbﬁnahﬁohOQﬁlmBeSurface Of

mechani cal and electronic torque control systems can
the| kel@ingskartine Latps averedesermppaedovplagnf dbe actual -
eed V1 of the_holding surface of the holdin S
£q§ holdlng

'rObﬁr%vsﬁa&ﬁ %BE?ﬂeViepgthé heeiigas susdage o

- f referably set to 1,01 or nmre.. The
porite 1f 1herber gaecs ﬁaFﬁsdtPotbﬁé Sk saarea, dher she

elgggréggénggléhglagnﬁlQEGanl 1n a slipping state.

Hence, the actual roll surface speed V1 of the holding

=surface of the holding pdrtion 14 is dependently determinéd
"_bynthe torque limit value. Also in this case, the tofque

~limit 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 V1l of the holding surface of the holding

portion 14 and the relative moving speed V2 are adjusted so

that Vi/V2 is more.than 1 for stabilizing the peelihg. In

addition, in the peeling apparatus 150, by adjusting the

torgue appligﬂ to the sﬁpport body 12, the tension applied

to the flexible film:4 can be 1imitéd,'and hence the peeling

can be'stably performed without deforming the flexible film

4 and also without damaging the circuit pattern provided on

the flexible film 4.”



the flexible film4 nust be set in the range so that

the increase in peel angle concomtant with the

progress of peeling is satisfactorily prevented and

so that the circuit pattern made of a netal and the

flexible filmare not plastbe-€defornmed, and hence the

limt values are optionally selected in consideration

of the material, the width, and the thickness of the

flexible film The tension per unit area applied to

t helrf | B¢ bipeefihon 4pperatux1030, Nt osetteigs, obrehe ratio

preferably 1.2xI 07 NnR2 or |ess, and nost preferably
V1/32Pb6 ArdRthe FemsrolA afethiod tiog péel itrgsite apmiidel o the

film4 using the peeling apparatus 150 is perforned
flexpbipe fd e Ivamnaifoased 5§ thigattdnuuehecomsrhdd bivora control

peeling the flexible film4 by the peeling apparatus
devicgyc PRARI bythisi ABOYhe sdentronageatice ¢bptchl) 156. In

VI/V2 is set to an appropriate value of 1 or nore so
addifzpnt he plet dAndfElPess avsyea §BSi FREeYaroR;r®) oped roll

control of the motor 160 is performed so that the
SUrfafE SREFhCE Sfedbeviotiincheussrar ngt sthd diwddisy ppetion 14

hohdi n E%Jorti on 14 has a predeterm ned value, 3) speed
andg 5 Bﬂge § e B BYe draldthget Bevinthedeespl/dr camgalso be

t the .relative noving speed V2 of the frane 18

oth pee e,
perf Qe yr dBefBPNPRERR GPREHBL GHIFAPefhnabest qudicappi b-oraue
i s tg.t e suEFort Cs)od 12 is limted by adjusting the
| stppl'y vBFEELESY o Whel P& dfaghet | SUPPLY chvalg@yesote  the
that the tension applied to the flexible film4 in
1B EdS | REFBA S SheHel iy BPFARAPUSH, tihesupport
bodgeqlzi ng unit Ocr%y be regl aced with a _e%l ing unit
0 “§hovin 197 AIgi°% or" & pRetitigduriate with respect to the
rotation of the rotary motor 160, and that the rotation speed of
the rotary motor 160 and the relative moving speed V2 of the frame
18 by the linear motor 158 are controlled so that the ratio V1/V2
has an appropriate wvalue of more than 1. Since the tension
applied to the flexible 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 torgue control may be used;
however, in the case of the torque control, the looseness caused
by accumulated elongation of the flexible film 4 while the peeling
is being performed for a long period of time and the increase in
peel angle 38 caused thereby can be prevented, and the flexible

film provided



45 shown in Fig. 9. The peeling unit 40 is conposed of
a loading table 41 and a peeling nean 42, the | oading
table 41 being provided for holding the reinforcing
plate 2 of the flexible film substrate 6 conposed of
the reinforcing plate 2 ardsthe flexible film4
adhered thereto with the renovabl e organic |ayer 3
i nt erposed t herebetween, the peeling nean 42 being
provided for holding the flexible film4 and pulling
witit aj pirdel dipegteioncaretlendsnge abonigd heapeatvanglgeod8ly at
i ndicated by an arrow so as to peel away the flexible
a lpp| atdefsom t he renovabl e organic layer 3. 57 he
peeling mean 42 can hold the end of the flexible film
4 digtepdl 10F t thhai ltwndwe pewitrmigl es#0y i $hst ablertromagnetic
mai ntained in the range of nore than O to 80 by a
clugrhyel Xour B tifot m8howASPn teheus¢Gurpaothdipweeehanjgrl torque
order to nore stably control the peel angle 38, the
congegl | A i 5UEE destrilie@d rhey o ian prlefsrably teyage Agntrol
shown in Fig. 9, the peeling unit 45 is conposed of a
SYStERdi KgRt A%k 49, &OBEEP@W%:{#- AR deddaesuppeyer and a
roller 49, the |oading table 46 being provided for
SCIKEPYFHY t héPr 8RR BY T ng i t@bipagionhaff teRi Brehanigal and
substrate 6 conposed of the reinforcing plate 2 and '
eLePhEoR ext BT €S | $IR A °&dIRiPEGME hERBE G 1Pt et hSefenpVEIR eratio
organi c_layer. 3 interposed therebetween, the peeling
vi/ Héaﬂfﬁh%e%/?ﬂgl PHFcaedPeed Wbl off nghe Mo diedi Brere¢q R the
h 1g.and uLIing it in the_ direction extending along the
OLRLEY BTG 3] HRli R S8 1BY1ER MHTIOW SBESUsV 6 pdeF frame 18
L amag t%&Lflexible f%ln14 fromthe renpovabl e organic
15 PRGEFTR Y K& s GBpdr U rT IMGre49 BBRnG Boviaded B8R ghe torque

Era 50 .f or suggort'n the flexible film4 in ]
apppé%$F % the suppo body “12 and that of the tension applied to

the flexible film 4 must be set in the range so that the increase
in peel angle concomitant with the progress of peeling is
satisfactorily prevented and so that the circuit pattern made of a
-metal and the flexible film are not plastic-deformed, and hence
the limit wvalues are optionally selected in consideration of the

material, the width, and the thickness of the flexible film. The
tension per unit area applied to the flexible film 4 is 2.4x10°
N/m’ or less, more preferably 1.2x10° N/m?’ or 1less, and most

preferably 8x10° N/m® or less.
A method for peeling the flexible film 4 using the peeling

apparatus 150 1s performed in the same manner as



The | oading table 46 and the frame 50 are fitted to
the base table of the peeling apparatus 1 and can be
noved i ndependently of each other in the horizontal
direction by drive sources and gui des which are not
shown in the figure. The supgort roller 49 may be
rotated by a drive source not shown in the figure, nay
be used as a free roller when being -58- separated
fromthe drive source, or may be fixed so as not to be
thatotiat ¢te Méehed Merpeeki hgg mean Aexhbldsrthwe €nd the peeling
portion of the flexible film4 by a drive source not
appshrewnsi h ¢deedti glee bpdusimd |tshd tconmrbhedekreactlie@n 1) v1/vV2
extending al ong the peel angle 38 indicated by the
is getolci An SRTTiepohats wilde tHielnovewert sof thée tHeoadiedgangle
table 46, the peeling can be perforned while the pee
38 ot ea3@epiradi Mednded2i n skedr avgerol pr ehchawt@rt al60 is
80. Wen the peeling is perfornmed, the frame 50
rerfogipdetd ittt the sebpourfacel seeedtYimay bee sidpjied enrface
may be noved in the direction indicated by an arrow,
of tH Peldinte BRTtden orf opposkt @redetharingfd Ydae, 3) speed
movenent of the |oading table 46. Alternatively, as
congmglhéf BRBHEUIIAENDY WieHingethpreel inrpmaetor4Shobdsthat the
the end portion of the flexible film4 by the drive

- relghiye e "RELNEhSRGSAN Wheof | §hFe TaR@eplld shag pn predetermined

synchronous with the novenent of the frame 50 in the
valypr e@R9 oh itHGi EQFEE RPPAED BProle SWRPTESPOdh ¥hds limited
direction to the left side in Fig. 9, the peeling can
bY BEIBEFFET dtf PPeYt Reliris thdihe sdersromadncaifedlithch 156

t he raﬂge of nore than 0 to 80. Wen the peeling is _
50 6@PFOF dFen51on 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 reinfercing 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 therebetween, the peeling mean 42 being provided for

holding the flexible film 4 and pulling 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.



the | oading table 46 may be stopped or may be noved in
the direction opposite to that of the novenent of the
frame 50. Wen the peeling is perfornmed using the
peeling unit 45, it 1is preferable that the flexible
film4 be supported by 59- the-surface of the support
roller 49. Accordingly, the flexible filmis to be
gui ded by the support roller, and hence the peeling
is stably perforned. In addition, when the peeling is
he paeflgngedeant K2 sappopidr chkernd9ofstpe ef beaiiile diilwert and
so that the roll surface speed of the contact surface
pubdi tily wheld |tehe ipeelf phold 4G impperebynwt Bitaiegdalint bhe range
the noving speed thereof, or the support roller 49 is

of mogrethbnyOi fo 84T dwy rotcitiiven setace. nots showes it the figure;

sl i ppi ng between the support roller 49 and the

howergxr bie Preew Atearerdespravercadroanthdeneel defaks s38, the

such as damages done to the flexible film4 can be

pecdyBr dertt ikeReeprircbbiedgyi s purdferabdy uidse support

roller 49 may be not in rotation state, however, only

- Whé¥? osé‘r?ét’@‘e o o0 MhethsurPele nof Uhé f45exish| eomrdssds of a

can ignored, the roller is not in rotation state.
loaﬁﬁégpte%w%gﬂﬁumat PRBLERY Aoty Theaded FHEIEHd roflleRedd, the

|In%) unit 170 of the_ peeling apparatus 150.

10%8? hEfPEBSdiPRERE BFOTHE D AT %@1%%%oﬁl%frqlﬁéorcmg plate
esent __invention will| be described using a peeling
Eh%oﬂsﬁf&m i f gy, Subgtrfﬂa% ﬁrlcl?amsgcﬂraét GE% 6ﬁlﬂﬁ%rcmg

1 %ln unit 40 shown_in g is as follows.

pla 8e ?fgd Vi fA%XJr%lecd‘-dﬁa‘séd 61Fe’i9r?e tlllﬁéﬁF?]d’“ltthaEIh@ ygnovable

Q@HP liing nmean 42, the | oading table 41 being
Orgs%%i % o lﬂg?ﬂa%sgedt freerePRF GG/ ngh@ BERLiAG fRPEN4T sPeing

prov08ed 858 nolding the flexible film 4 and pulling it in the
direction extending along the peel angle 38 indicated by an arrow
S0 as to peel away the flexible film 4 from the removable organic
layer 3, the support roller 49 being provided on a frame 50 for
supporting the flexible film 4 in peeling.

The loading table 46 and the frame 50 are fitted to the base
table of the peeling apparatus 1 and can be moved independently of
each other in the horizontal 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



substrate, of the flexible filmsubstrate 6 conposed
of the - 60 reinforcing plate 2 and the flexible film
4 adhered thereto with the renovable organic |ayer 3
i nt erposed t herebetween, the peeling nenber 42 being
provided for holding the HHegible film4 and pulling
it inthe direction extending along the peel angle 38
indicated by the arrow so as to peel away the flexible
film4 from the renovable organic |ayer 3. The
seppeelrAginman:2 didlves sbhecendopaidyi are dfixklesdl exi bbe to be
film4 and pulls it by the drive source not shown in
rofiaffedfi gure while the peel angle 38 is maintained in
the range of nore than O and preferably in the range
of Whemp B thetéby perfordid ngolte theel émy. pAnotder of the
enbodi nent of the peeling nmethod of the present
flegxabént itdhnwdl [bvbea déstrd beehnrsi nmpta Pesin nigp uniie ABgure and
shown in Fig. 9. The primary structure of the peeling
puldsi t1t451§hc¥»gw i Al erion éxtenslifhol |adwng Thiee ppekingngle 38
o unit 45 is conposed of the |loading table 46, the
ind3gafehgbreshe42rrand inhevsgpporeus ofitey @ge méfeement of the
| oadi ng table 46 being provided for holding the
Loaddpdf Sebi fig 48 attde Peadtingh da8 thre R afyrmsgbsthidee thef peel
the flexible filmsubstrate 6 conposed of the
anglgi A of &My NpRdRed 21 ankhe HanmeeRf bhere i 1A 0 adRePBY. When
thereto with the renovabl e organic |ayer 3 interposed
they pepebRY weerPeififgmseel ithe fEame 470 biavg dscoviigRd ther support
holding the flexible film4 and pulling it in the _
roldfFect] oR@BxtENdPREPREDNGT tTRY pBEl BaWi% 38 TR cdisection

. b¥ tq$ arrow so as to peel away the flexible film4
1ndﬁ 6“? rﬂy an arrow, that is, the direction opposite to that of

.the movement of the loading table 46.

Alternatively, as another embodiment, when the peeling mean
4’7 holds the end portion of the flexible film 4 by the drive
source not shown in the figure and pulls it in synchronous with
the movement of the frame 50 in the direction indicated by the
arrow, that is, in the direction to the left side in Fig. 9, the
peeling can be performed while the peel angle 38 is maintained in
. the range of more than 0° to 80°. 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



- 61 renovable organic-layer 3, the support roller 49
bei ng provided for supporting the flexible film4 in
peeling. A support roller 49 is fitted to the frame
50. The loading table 46 and the frame 50 are fitted
to a base table 48 and cansbe-noved independently of
each other in the horizontal direction by drive
sources which are not shown in the figure. The
support roller 49 may be rotated by the drive source
thengturdhoencf nthhestpmpnte rofdyrbéousedcasrdifglge okl €Lexible
when being separated fromthe drive source, or may be
filfr xedtgobasowioted dybsher stppedt. WAdrri henpesdrioeg theapeeling
47 holds the end portion of the flexible film4 by
1s tsff@bdy i persyurce ndn sHdimiam trenf thar peahichg pusl bsridrmed,
in the direction extending along the peel angle 38
thej ngprnared bylidte AProw | Presiansidonolsivent hs¢ hehat the roll
novenment of the |oading table 46, the flexible film4
suréafehaPped| @ Hycamtiacé shefagreaiitingihe 38eksble film 4 is
mai ntained in the range of nore than 0 to 80.
APPAPK EFHER I W 3912 last anfdichetovdmo dipeedt thakent ¢ her pelet | pgpport
mean 47 holds the end portion of the flexible film4
roljeri 48 dpi Pectemihice iotd sHewn hokathenf phake andls pul Fesult,
At in synchronous with the novenent of the frame 50
SLIPRIRGL I ERt LBR TPRAFE refiesitfe and thpeftegilrle, Tike 4 can
peelin% can be perfornmed while the peel angle 38 is
be \RiTHeRTREd 3P hBeREhgEebtCHor 8ufharms0 fomaes adone to the
£1 angiher,enbodinent of the present invention, there -
eg3P L emi i Po frenth ohR 025 Hachod g pd& insgliRe f£Ferppfermed,

fiImfromt@g ) ,
the support rolier 49 may be not in rotation state; however, only

‘when damage 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 instead 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 unit 40 shown in Fig.
8. The primary structure of the peeling unit 40 shown in Fig. 8
is as follows. The peeling unit 40 is composed 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 film substrate 6 composed of the



reinforcing plate while at |least a part of the
reinforcing plate is being curved. Mre particularly,
there is preferably used a nethod in which after the
reinforcing plate is curved, the flexible filmis
peel ed away t herefrom whil-esphe curved state of the
reinforcing plate is being nmaintained or a nethod in
which the flexible filmis peeled away fromthe
reinforcing plate while it is being curved.
reipfefeiadl plaveariplas! dhhet Hilexpbiti Agimes hotheard thereto with
apparatus wll be described with reference to
thef rgupesbldiqrgaifci saverschematirpofedntheviebarwierg the peeling
peel i ng apparatus 60 of the present invention, Fig.
memperi f2y Beherrarievideasnt fod ewbfiin@nohberflerbotd nEnim 4 and
usi ng the peeling apparatus 60, Fig. 12(a) is a
puldéRendtti cirf r b dlwtdfonarmtmdlpeelallngga@ar atesd 8hgle 38
of the present invention, Fig. 12(b) is a schematic
indieahed ievihshewray 20 aﬁeélol ngebtaals tobt &l eetblsy fudinng from
the peeling apparatus 80, and Fig. 13 is a schematic
thef FeMe vk sy s f gl ot Rer enbodi nent of a | oadi ng
table 81. First, the peeling apparatus 60 shown in
Fi &helﬁ’%lllpgbéleaﬁeéér feéds IheFiegd portite pEekhdgflexible
apparatus 60 is shown which peels the flexible film
fllg‘uﬁstaPQt gudleonposedtiet @r¥es nfvrEengotpishpen2inwahehtigure
gl ass substrate, and a flexible film 4 adhered
WhltlﬁeF%? FeAl Anohe oy ABLEtai ket [thgeranye wth mageathan 0°
pressure- sensitive adhesive_ interposed - 63
andt REFEDEIRNEEN: THE Fe8PEngfappaFat Be c0thar<dynpsséarming the
| oading table 61, a peeling unit 62, and a | oadi ng
Pee?é‘b‘?e 63, the |oading

Another embodiment of the peeling method of the present
invention will be described using a peeling unit 45 shown in Fig.
9. The primary structure of the peeling unit 45 shown in Fig. 9
is as follows. The peeling unit 45 is composed of the loading
table 46, 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 substrate, 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
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 film 4 from the



tabl e 61 being provided for holding the flexible film
substrate 6 at a non-adhering surface thereof, the
peeling unit 62 being provided for actually peeling
the reinforcing plate 2 away from the flexible film
4, the loading table 63 beirg provided for receiving
the reinforcing plate 2 after peeling. The | oading
table 61 and the |oading table 63 are fitted to a
base table 64 so as to be freely novable up and down
remavdbae eorgavied iagependetiid yswfpachctiber 4by v@ihyeprovided
sources not shown in the figure. In addition, in the
foruppepostif@cehaofflidxebloading 4t abl pedlirand thatuppbrthecller
| oadi ng table 63, suction holes are provided so that
49 wer Kpteedsopltheedram t99e respective tables are to be
i ndependently held by vacuum suction using vacuum
souttees oagdting shawke i 46 tded filguriéramse, akthefpeeddnge a base
unit 62 is conposed of a body of rotation 66 having
tabde t4fe autf age bhemmokda inolegiendgepolt i ofi @5chhiotiter in the
defines the anount of deformation of the reinforcing
horgpgpead diredtigmeb@g8dranti beverdngitiltd bodynof shown in the
_rotation 66 with a shaft 67 so that the body of
figpseat | Be 68 PP Htr sel ey of atredyt det etebbd Uty témd daive source
rail 69 freely guiding the frane 68 on the base table

- notgAhprnt e thryrfiXomeal mdivr bet hoed Thea hbfedi mplpert Wwban being

65 is fornmed of an elastic - 64 material such as a
sepagpbed | fza Wgctdiréiehepescer 0w dhed fiietheo as not to be
surface. By a vacuum source not shown in the figure,
rotgheds to be brought into contact with the reinforcing
plate 2 can be perfornmed vacuum suction. The suction
ho"8&™pridtA dB@et it heepBl dihghpsdti Ghe end portion of the

‘flexible film 4 by the drive source not shown in the figure and

pulls it in the direction extending along 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 more than 0° to 80°.
Alternatively, 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 figure and pulls it in synchronous 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 more than 0° to 80°.

As another embodiment of the present invention, there



65 are fornmed so that parts at which the reinforcing
plate 2 and the holding portion 65 are brought into
contact with each other are sequentially sucked. In
addition, in order to hold the reinforcing plate 2
while it is being curved, ~tle hol ding surface of the
hol di ng portion 65 has a curved surface. The curvature
radi us of the curved surface described above is
formed in consideration of the peeling performance and
mayt the ngnbuptedfa defdrodatioon paetepy athe flexible film from the
reinforcing plate 2. The dinension of the curvature
reipgairasng splntef ethdBey aitn lehet r angerinfo20chd oreli,r@0@cimy plate
. and nore preferably in the range of 50 to 800 nm
is \Wedmat ke rvednf oMeragpprateuliarly, glthssesabspraferaltle used a
curvature radius is preferably in the range of 400 to
methodool rmvakEh o e pr eher atiijpfomcihe mdrge ofs 50Muved, the
800. Mmm_ When the curvature radius is too small, the
Tlepaphe of gl iR v BE pherefrayt ddide phgscieved state of
defornmation region and may be damaged so that peelin
thet peipbtrdannblabe Fuhiieg peirerinsd, o6r atethod in which the
reinforcing plate may be deforned so that reusing of
flegpBle of WiBrid mesdicst eévart ropebhe nkpinfosréngpelate while it
, erfornmed. When the curvature radius is too |large, a
13 g8?%% FHrvfeeling the - 65 reinforcing plate may be
def or ned so that reusin% of the reinforcing plate
af CEPTHERD T g EFRLRS beT pdiisr RREl et e cipd appparatus

.lﬁagi%i IS .toQ Iange, a force for peeling the
WLt PRI GGG pratie dESRBES det i [di9HES - and as a resul t,
i ng_ cannot b erfornmed in synchronous with the

ggggﬁ9n Sofstﬁesékﬁ G PEPRFoRkieBset @ 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 wview 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 schematic front view showing another embodiment of a
loading table 81.

First, the peeling apparatus 60 shown in. Fig. 10 will be
described. In Fig. 10, the peeling apparatus 60 is shown which
peels the flexible film substrate 6 composed of a reinforcing
- plate 2, which is a glass substrate, and a flexible film 4 adhered
thereto with the removable organic layer 3 such as a pressure-

sensitive adhesive interposed



Furthernore, the rotation of the body of rotation 66
and the horizontal novenent of the frame 68 are
i ndependently perforned by drive notors not shown in
the figure and are synchronously controlled so that a
contact portion between thesholding portion 65 and
the reinforcing plate 2 is sequentially noved in the
hori zontal direction (direction indicated by a
hori zontal arrowin the figure) . Since the | oading
thegrghbewedan . s Thealee livgedpppraind &owrs, domppeelli 0 &heoading
reinforcing plate 2 fromthe flexible film4, the
tabllgadilngat nbebiml umsitmieed ahd dhéowxeing cadbldi 68¢t ikba loading
and is stopped at a position at which the reinforcing
tabdeafé Rehnral nuwyidedl donghplotimivonhes flexrlpughitlm stibstrate 6
contact with each other at a predeterm ned pressure.
at cn fRe-dtbryidtangnrf4ne | ohelianf t abie €8elimg provtdeéd being
for receiving the reinforcing plate 2 thereon which is
Proyagedinf eticRebua ol it ieesHdngi rgepaetindarebnofridie preding from
unit 62. That is, after the peeling is conplete,
theppfieeibagudhlducti ofhe hdcapermf Grbing 631 deiny, pipvided for
peeling unit 62 is noved to the |oading table 63 as
recehBiRe By'edSELBECTFHE: PLALE 4.2 r ApeéEng he di stance
bet ween the reinforcing plate held by the hol ding
portfohc88inhdtatfe Glod@Pnghe abradsy it@bdgnfoprediitted to
referably in the range of 0.1 to 3 mmand nore
a b%ﬁ@f &RRbPyY O nSPn@sr &Rgdeoffreciy - ngEable U meadydgtBvialg are
tge,l ading table 63 in the vertical direction, the ‘
movgdcal %fﬁ%n&ﬂﬂ o, saghseghed B¥ f5leeparafess it shown in
th r?.nforcin ;ﬂége,z fromthe holding portion 65, and
“ast§UFBsul t1P tHET TN ofci Y piRiteE 2SHfacrarif ebegloading

tab?nt% the ] oading table 63. Next, a_nethod for peeling
fie ) &% '35 1Rfat §i g2FfARY table 63, suction holes are

provided so that workpieces placed on the respective tables are to

be independently held by vacuum-suction using vacuum sources 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 portion 65 which

~defines the amount of deformation of the reinforcing plate 2, a

frame 68 cantilevering the body of rotation 66 with a shaft 67 so
that the body of rotation 66 is freely rotatable thereabout, and 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



peel i ng apparatus 60 shown in Fig. 10 will be
described. After the loading table 61 is noved to the
| onest point, by transfer neans not shown in the
figure, the flexible film substrate 6 is placed on
the loading table 61 so thatathe flexible film4 is
| ocated at the lower side (the reinforcing plate 2 is
| ocated at the upper side) . Subsequently, the vacuum
source not shown in the figure is driven, so that the
matfefrgrilbbachi b substirat,e an@ isschébd oot dhendeoadiongded in the
table 61 by vacuum suction. Next, in order to
sunyfgset i 0By aa staguurpeionrcS oft tdievmolidi hhe poHiduore,6pants to be
the peeling unit 62 at a position over the right end
broghthénte egaiftecti nitipl e r2 infiothind irdare, 2t twn forcaper formed
68 is noved, and the body of rotation 66 is noved by
vaqugiaphehlomaf t Ehet hechioni hicdrE ngroofdeadhénhohelilnglding portion
portion 65 descri bed above is conplete, the | oading
65 tag15| dosreflssaovt upddsd atamdichethe gheinfodcdhgt heate 2 and
reinforcing plate 2 and the start point S of the
then fodidhgIpsPEF b 66° arke BYOUHH dintco asareatt wikh heagichother
other at a _predeterm ned pressure. The pressure is
arenr WHABILFLLE tHekednge &P FPELies. 1 iWPacsdrRr nbpe hold the
67 - preferably in the range of 0.01 to 0.2 MPa. Wile
relpharetnd P ifdscrd Whdlapbyels LHaIN FURHPAL aFfedioldhay surface
vacuum source not shown in the figure is driven, so
of Fﬁsth?}f%m%@loa?:h@np%?ﬂaénaesumeq/aw&éﬁ?gucked to the
reipnforcin Blate 2, Subsequently, the novenent of
t hd %Vgé 9 AR YRfeL stk amired e ifGcst idgrceibeheabove
is di of rotation 66 anticlockw se are synchronousl
Y

et SEPTHIATCREn c (1 CohS UPFRER DS PR HGREE NG cthe

ortion qg IS sequentiaIIX brought into contact with
amogﬁg %gpﬂﬁ ormation acceptable for “the reinforcing plate 2. 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



surface of the reinforcing plate 2 fromthe right
side. Accordingly, since being sequentially curved
fromthe right side, the reinforcing plate 2 is being
separated fromthe flexible film 4, and as a result,
t he peeling between the twoétescri bed above is
sequentially perfornmed fromthe right side. Wen an
end point E of the holding portion 65 reaches the
| eft end of the reinforcing plate 2, cones into
reigdarathy winlirtehemhpf t bendld fremeds | sandtmasse$u51ng of the
theret hrough, the peeling is conplete When t he
relﬁéerfsh@gusla%n@f@@ pediel nepvesremt dfe tirer forawd. 68 Wrmh the
the rotation of the body of rotation 66 are stopped,
CUryARUERCrIBAG A§ tebl B e, § Rover] fagomanrdiey We thanforcing
the reinforcing plate 2 and the flexible film4 are
plaggphsheffmesl | eSieianst et orPeatht66REE. Bgbsbrmerrappot be
t he body of rotation 66 is rotated clockw se so that
- PerfREMRR Nt} atYISHFOREHS of L tthetheeimeverenhge bl e 2 ldapgupertion
sucked to the holding portion 65 is placed at - 68
> the | onest position. The frame 68 is then noved in the
%‘ direction, so that the reinforcing plate 2 held
by Fﬁ@ RERU $rg THSoFPF 3R &5 s GheadedY ovkrrattd ippalifngnd the
63. Next, the loading table 63 is noved upward
horéé"?h%& MYENERECRE HEWEEATE hES (e inoeRP PRI 16t PeRgormed by
q Ioadl_gatable 63 and the | oqwest  point of the
riyg; i ngni’ﬁt atséw?’n wht cHiSs £R8UERNEMEl PR t isgRchronously
Cong gg $ mm After the space descri bed
bove™T s°% oa ‘i%é‘racad%%f%nb%vec% Tl dedging portion

5 i.s rel eased, so that the relnforC|n%% | at e

6> za“fss EgnﬁeéPrfSHCb?ﬁoprﬁEel(?ad?ﬁgstegli?%th%‘lly ARPEGS { @ the

hor}i%g%?glerdllrsec 1cr>T1.[1) Fgllr’ec%rl]gnv?r? :Hcrgs E)I on bg/rlzontal arrow in

- the figure). Since the loading table 61 is freely moved up and
down, in peeling the reinforcing plate 2 from the flexible film 4,
the loading table 61 is moved in the vertical direction and is
stopped at a position at which the reinforcing plate 2 and the
holding portion 65 is brought into contact with each other at a
predetermined pressure. On the other hand, the loading table 63
is provided for receiving the reinforcing plate 2 thereon which is
vacuum-sucked to the holding portion 65 of the peeling unit 62.
That is, after the peeling is complete, while vacuum-suction the
reinforcing plate 2, the peeling unit 62 is moved to the loading
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



table is rel eased, and by a transfer device not shown
inthe figure, the separated the reinforcing plate 2
and the flexible film4 are individually transferred
to subsequent steps. Subsequently, after the peeling
unit 62 is returned to the geriginal position, the
sane steps as described above are then repeatedly
performed, so that peeling of the followi ng flexible
filmsubstrate 6 is perforned. In a peeling apparatus
to dhownbynmévhe Ihe achaldgngabmearc37Grn bayi wgrtai dadokiirection,
shape for hol ding one end portion of the reinforcing
theplvateul-swecifiioxed st cedreseddsof as heo boetyaafter athat irean66rcing
of the peeling apparatus 60 shown in Fig. 10. A
plafat e? i dlrofortiichehhdfithang pomredon 765,s and partacufesnully, the
limted, and for exanple, a netal, a resin, and a
reigdpaming maptheZ usediradoweveed entoorpesitdalisty ueblipess.
is preferably used in which a - 69 nmain body is nade
of Nexwet & maidhod clot ardelgact thiet hftdxdbleeifflor & ngsing the
plate 2 is made of a soft material such as a rubber or
peedipgsiparAtpeel? nghavet HodFper f Bt med lube ndetdrd bedel i ng
apparatus showmn in Fig. 11 is as follows. The | oading
t afifées1the herdimaddabyleo 6ihés| owesd tpodihe dwwesangoint, by
the frame 68 is then noved to the right side so that
trapRéer hdladiitg Pekt i BW'e5 18 nbke | odaad, ovelre t Hdexible film
| oadi ng table 61. While the state described above is
subBEFAle it RiLACES Y thise Lopfbmg fiableeghssaothathdime fhexible
..the figure, the flexible film substrate 6 is placed .
f11Bn 4t He 1'65aFRY fable 610%ey thigte t Héef |rekpbpecing plate 2 is

located at the upper side). Subsequently, the wvacuum source not
shown in the figure is driven, so that the flexible film substrate
-6 is held on the loading table 61 by wvacuum-suction. Next, in
order to position a start point 8 of the holding potion 65 of the
peeling wunit 62 at a position over the right end of the
reinforcing plate 2 in the figure, the frame 68 is moved, and the
body of rotation 66 is moved by rotation. After the positioning
of the hoiding portion 65 described above is complete, the loading
table 61 is moved upward, and the right end of the reinforcing
plate 2 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



film4 is located at a | ower side (the reinforcing
plate 2 is |ocated at an upper side). Subsequently,
by using the vacuum source not shown in the figure,
the flexible filmsubstrate 6 is held on the | oading
table 61 by vacuum suctionr. 6Rext, the | oading table 61
is noved upward so that a part of the holding nean 70
havi ng a hook shape is placed at a position
corresponding to the right end portion of the
prrefeirabbdy cimdghgl atrg@.of Théd, tohe.F Mae 68 is noved to
the left side so that the right end portion of the
r eiifideci iy pbeatee 2descfibtedechbianeo ihebhbdok- shapeained, the
portion of the holding nean 70 as shown in Fig. 11,
Vachig Hongeet et hylatinngimesdhe 761igare hobd drieeni glsto ergit the
portion of the reinforcing plate 2. In this case, the
‘holgdpapepnesn t hie héowagﬁmmnﬁﬁcke¢0t0p6m9|G@l@ﬁorhgng plate 2.
hol di ng mean 70 and the right end portion of the
SUbSEHAPBF I -l Atepenh phie thhi Ekaessodli Fecthonlest side and
preferably in the range of 0.1 to 5 nm and nore
then, gpErEAY 0f5 £8e1.%dm cSubsepfdmt y 66nhihiel ¢lipskwise are
state descri bed above is being maintained, by a drive
SYNERGHPRRIHOt PERERATEH t3fe tﬁlﬁgu%@ HFednsveResr f thReholding
frame 68 in the left direction and the rotation of
POrfRaN Gy i6f FERtOALES RRPTEHockMiGecopieact with the upper
nchropously perfornmed, so that the curved surface
Sur% c?heoﬁolEﬁ%g HOMEo5R188 | BlatseqientimaM y theougheht side.
A nto contact with, the upper surface of the
CoPERRTHIE g "GFaP&ind #o et%éaﬂ-#gh?u@r% LoRge 6@ Ageht side,
th whi I e_bei.n iurveg t he relnforC|ng plate 2 is
es§8b]éﬁ?lfcd1nl PPfEed GPWATHRS rsherehed rFE Eifd P6ribbe film

greof SO 2 to be separated fromthe flexible film
SHel

4 3t 'S el by RPsBEEYUH R Ee desesieg, 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 2, 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 c¢f the
body of rotation 66 are stopped, and the loading table 61 is moved

downward, so that the reinforcing plate 2 and the flexible film 4

- are substantially separated from each other.

Subsequently, the body of rotation 66 is rotated clockwise
so that the central portion of the reinforcing plate 2 vacuum-

sucked to the holding portion 65 is placed at



reiffareing B

the two descri bed above are sequentially separated

fromthe right side. Wien the end point E of the

hol di ng portion 65 reaches the left end of the

reinforcing plate 2, cones into contact with the |eft

end thereof, and passes thegeéthrough, the peeling is

conplete. Wien the peeling is conplete, the novenent

of the frane 68 and the rotation of the body of

rotation 66 are stopped, and the loading table 61 is
thenphasig stiowmwartdonso tigt firamer éddnfior cilmep phatde i arite right

_the flexible film4 are substantially separated from

dirggehont hep. that Shbsegieftteing heldimdy2 ofiekdtiat | bime 6Bolding

Is rotated clockwise so that the central portion of
porfheny eb nfordiaggdppate they deadimo stadkded 6680 tFrxtholtdengoading

portion 65 is |located at the |owest position. The
tablparfe 685 | BOVARNURGYEY 60 tthetrildiet shae seettwsan thse upper

reinforcing plate 4 held by the holding portion 65 is
surgpagedf gt pesfirontehks 6Re drshdilr fLabest 680imMexwf the

.the loading table 63 is noved upward so that the
religharel b tRISER Che "Bpprisrifacensralt Rertisadithgreadl els 0.1

Si and the | owest point of the reinforcing plate 2,
Lo whi AW st SentPal BRI oiFIIebest | 2. ist erBuFRfl, the

ter the space descri bed above is ensured, the

Af
adsQIRUAAR sh¥t it8R BPLPABY REFEIRY Bor tiSorrB5as§dy els€add@t the

that a gart of the reinforcing plate 2 is_

Alht 6 tiife TEAFTRGTEADIOELE3 . thRextoading fhohre 63.
Aft68 ks further mgved to the right side so that the ,
Ff ght® et iFarti 3 6P e He-Greitifor@rHymptitid o2 Py the loading

I sengaged framthe Q%Pk-sha ed_portion of the hol ding
tabg%aﬁs7d%ﬁqﬁﬁ§8heﬁ@g tHe ?eFﬁgﬁFggﬁgdBVhf% 5ot s sfigrg| [y the
. transggrred onto &he _ . . .
figure, e seéeparated the reinforcing plate 2 and the flexible
film 4 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 2 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



| oadi ng table 63. Wien the transfer is conplete, the

| oading table 63 is noved dowmward to the | owest

position, and the vacuum suction by the | oading table

63 is released. Next, by the transfer device not

shown in the figure, the separated reinforcing plate

2 and the flexible film4 are individually transferred

to subsequent steps. Subsequently, after the peeling

unit 62 is returned to the original position, the
malganeody eps agadieseofi bed meabdvearat ea72cortthen repeat edky the

performed, so that peeling of the following flexible
relfifparsubstiedee 261§ sngsker odr redof Nevettertihe pedl iasga rubber or

apparatus 80 shown in Figs. 12(a) and 12(b) wll be
a I'§E38ri bed. The peeling apparatus 80 is conposed of the

| oading table 81 directly holding the flexible film4

si de P§R1LRg Retdhddberfprned subistr ahe Beahiha gpeelrhhgs shown
. unit 81 peeling the reinforcing plate 2 of the
in fgyxi bl e ¥ idsmfstibdts-ate 6 fromthe flexible film 4.

The | oading table 81 is guided by a guide 84 provided

on TRehdS&dLaH| k2L B3 Gndis srevask|dpwrp\ieblteallongst heosition,

haori zontal direction by a drive source not shown in
andy e  RAs. 95 bBudFRsonmoteidt Fon thel éd9hte sippovpdddat the
h 1in the surface_of the |oading table 81, and by
olgbniReEPFEROM wcPh 18 vERUAPSBEEE e OHBE $HEwidadipge table 61.
Wh.iigure, the flexible film4 of the flexible film

L5Bbstheat 8E 8T afeBET HAY BYOVacUdm BethY ofeinkrirpcan by the
travaguumsuction effect obtained fromthe suction holes.
HethedlSNg uliPt 8298 coRpos dF94TBr esls s olfftexigbe  Tilm

supd Lift 6r.oII r 86, th%seltmo_rollers sandmﬁchin% the
?%I?ﬁ%ﬂ(ﬂﬁ?gp PG qa the loading table 61 so that The flexibile

film 4 is located at a lower side (the reinforcing plate 2 is
located at an upper side). Subsequently, by using the wvacuum
source not shown in the figure, the flexible film substrate 6 is
held on the leoading 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 position
corresponding to the right end portion of the reinforcing plate 2.
Then,.the frame 68 is moved to the left side so that the right end
portion of the reinforcing plate 2 is fitted into 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 2. 1In this case, the gap between the hook-shaped



and a roller group 87 holding the reinforcing plate 2

after the flexible film4 is peeled away. The press

roller 85 and the |ift roller 86 each cantilevered by

a rotation table 88 so as to be in a free rotation

state. The press roller 85 i7¢ preferably a rubber

roller. In addition, the rotation table 88 is fitted

inafree rotation - 73 state to a lift table 89 by

a rotation shaft coaxial with the rotation center of
ponrtienpeéssheohbedi®h. méaur t Herarst e;het hiighli £hd pabtioB9%f the

is fitted to a base frame 90 so as to be freely noved
relpforghtld deli-e By ihethet tbhaclkiegshedidefttivablie $%efehably in

rotation table 88 can be freely noved in the vertica
thegirpgeei oh.0-[Intaddime omd mehe potferabdyolps 8% ils Sahwo

held by the base frane 90 in a free rotation state.

Nexiubsgapeetivg maihed s ngteke péeidmigedppavertals 180 being

W Il be described with reference to Figs. 12(a) and
mailpsapned i p¥t | fheliigadi yrpncgebl =o81shewmpied the t hegure, the

left end so as not to interfere with the press roller
movggenhdot Hed iframe of§ e ghe 1pAttdieresttape dedcitihegtation of

above, by transfer nmeans not shown in the figure, the
thep pagy bpe Fatamlenns e raftte B orkvpsacae eancheonmdivnger formed,
t%gée 81 so that the flexible film4 is |ocated at a .
59 Fostfe quWedr ePRFERES ngTpl &€ 2hpkdingaegtapnants 1is

ugﬁer fidqg. Subsequentl¥, by driving the vacuum
SCAUSHF LB HotO WG/ iR T PhEOERGhr Btk nBhe | BRPDT esyFfaRe of the
reisgbstrate 6ti32held on the | oading table 81 by . _
TELDARUUHIS FOAEn? NeXt Then TEART st e d@SEPTBEFlaboweile being

bef.ore the.l gadi ng table
curved, Ehe reln%or01§% plate 2 is sequentially lifted upward from

the right end portion thereof so as to be separated from the
flexible film 4 which is held by 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 2, 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 66 are stopped, and
the loading table 61 is moved downward, so that the reinforcing
plate 2 and the flexible film 4 are substantially separated from

each other.



81 is noved to the right side, the position in the
vertical direction and the rotation angle of the
rotation table 88 is adjusted so that the reinforcing
plate 2 is allowed to pass between the press roller
85 and the |ift roller 86 as shown in Fig. 12(a).
After the preparation - 74 described above is
conplete, the loading table 81 is actually noved to
the right side and is stopped at a position at which
t hesulwredeensly f aclee abodheof | ghtatdnad afs tihe rejdtkar @ibgkwise
plate 2 of the flexible filmsubstrate 6 is placed
so overt tthee | ¢dritmadl lperrt86n folfe thel eddiblfer&ihdn pubsd r at @acuum—
6 being held on the |oading table 88 by adsorption,
sucgbs equerithley, hohdinot abirohot aldse 78 ilodmmead downizr dlowest
and is stopped at a position at which the press
posigliber 8Bher Essms thelis reherf onwmiedg tpl ahe 2ightaside so that
predeterm ned pressure. The pressure in this case is
'thepﬂéﬁefab¢9DQrph4ﬂ§ rlamgé@doby0rbBOlht biindVReandnmébeis placed
preferably in the range of 0.01 to 0.2 MPa. Next, the
at poPai b ahiler 88e dostiond ytaldeatédd aliextl odienilseding table
around the center of the press roller 85 as a rotation
63 d%i govaRdiPHRr S RewWThRR Fhy. spaebpethen rightummed ehirface of
the reinforcing plate 2 is lifted by the lift roller
theggoadpng ﬁ@tblﬁhg3 peed ity dPvweRe paigitnfodr thagreireiercing plate
fromthe flexible film4 starts. Wien the right end
2r §ifheireithPoFENhEp bl RARE 1P $hereetd id @-1 to 1 mm. After
predeterm ned |evel, the anticlockw se rotation of
thet FP2L6t AEPERIPHD| BBH i &5 SRVPPEd, TARd ValsEUNpaWEHgpn by the
table 81 is then noved to the right side at a
holgipg e F i Pe P os peedelpasethe J0&drhgat BdF e B the medeadorcing

pla%e Ehfg transferred onto the loading table 63.

Next, the frame 68 is further moved to the right side so
that the right end portion of the reinforcing plate 2 is
disengaged from the hook-shaped portion of the holding mean 70,
and hence the reinforcing plate 2 is totally transferred onto the
leoading table 63. When the transfer is complete, 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 shown in the figure, the separated reinforcing
plate 2 and the flexible film 4 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



right side, a peel point between the reinforcing plate
2 and the flexible film4 is noved to the left side,
and concomtant with this novenent, the peeling
progresses. 75 Wen the left side of the reinforcing
plate 2 passes through the. pyress roller 85, the
reinforcing plate 2 thus peeled away is then
transferred onto the roller group 87 by inertia. After
the vacuumsuction by the | oading table 81 is
themel| easettedly aptransier, devigmtnopeshDvn bl tfiee following
figure, the separated reinforcing plate 2 and the
fledigXebfelni iduinsdrate ¢ ndi peddathydtransferred to
subsequent steps. Subsequently, the |oading table 81
i s NxaGedtlracket bitdheappatgiusal 8 poshbiwon inared dshe e  and
steps as descri bed above are repeatedly perforned, so
12 fehawit heopeaisicmgbed. t he following flexible film
substrate 6 is performed. When a circuit pattern (not
shdkre) pieslprovirtedragmst Be if | exidusedf b ntde aroddieg table 81
~electronic conponents 5 such as IC chips are further
dirgsthy eBodAinthetlee r ELexilgat tBilm 4 esids pdOrthenslOdikre film
preferably provided in a |loading table 61, a |oading
subpibpEe 68, anthd Reed thoadihy §lalle@18tgashshowmfiorcEng. piate 2
13 so that the electronic conponents 5 will not
of itheerfflerébhf t Rl bperdhitorse Phdrohamhe ifhAexsihlxe Dflnt He  The
recess portion 91 may be perforned using an adaptor.
loaging obalilfe & A6 GRifhd pecessiiger Bonrevidass pondi hgse otable
an 1C chip, for exanple, the depth is 0.5 to 2 nmm and
83 pRE }engtaelandovpleleadng hhe kekdronted 2dreghidmnby a drive
addition, a suction hole may also be provided in a
SOUBEet BAT stPPER et fHEIGeceskn priditewngl syetitmtholes are

provided in the surface of the loading table 81, and by connection
with a vacuum source not shown in the figure, the flexible film 4
of the flexible film substrate 6 can be held by vacuum-suction
using an vacuum-suction effect obtained from the suction holes.
The peeling unit 82 is composed of a press roller 85, a lift
roller 86, these two rollers sandwiching the reinforcing plate 2,
and a roller group 87 holding the reinforcing plate 2 after the-
flexible film 4 is peeled away. 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. In addition, the rotation table 88 is fitted in a free

rotation



the el ectronic conponent 5 is brought into contact
with the bottom surface 92 and is then fixed to the
| oading table - 76 by vacuum suction. Furthernore,
the loading table may be forned of a flexible raw
mat eri al having m cropores whi eh can perform
vacuum suction so that the electronic conponent 5 is
buried in this raw material and is fixed by
vacuum suction. When el ectronic conmponents such as IC
staghi po ar elhbuntddleon8@ byi rcuicttaboan dshatie ofamial with the
flexible film concomtantly with increase of force
rotpgiopeCERhgr paf t sShonpydrschralnerel&ct r cdhimtheonponentisis 1ift
are nounted, a force is concentrated to the end
tabger BPohs Bfthdse toekebtsonitamsoPfonents so ks fireedgf voved up
the circuit board, and as a result, the reliability
andpggwpe dRyridtedigticsont thsekifthdabée 8he tipr e¢ntion table
invention is particularly effective. In addition, when
88 @3 pepddiesdiyngored pé@f‘é%/?reﬁ%bifcéél etitneshiien conponeddstion,
such as IC chips, a stress applied to the end
thengPlilghsIBPuR hE' el ectisenineldcdypshenbsspnipees i Hy is a free
reduced, and as a result, the reliability of the
rotafienittafSard is preferably inproved. A nethod for
hol ding the flexible film4 by the [oading tables 61
and’®8t i & REE1pRYt FeUrA | YSindhi thed PesddnpesPaeEatyfe 80 will
be yacuu suction described in the above enbodi nent,
° EPRCTTU &t TRIRASTSR hAyFiYSo Bdalsaud Hob) -
perf.orm ng el ectrostatic suction, it is preferable
t hat-*the ?B%d%%d]t%ﬁébﬁs 8dnddcrryed hadthe Leftg end so as

und,_potenti al . or optional voltage be applied in

nOtgggofﬁﬁ rﬁmw?ﬁhatﬂ%? % &i°appl §7 ngpdttdrg dift roller 86.
in % gcggggétXéség}E%%dg ggg; ﬁ? tggé§¥ért%£ans not shown in the
figure, the flexible film substrate 6 is placed on the loading
table 81 so that the flexible film 4 is located at a lower side
{the »reinforcing plate 2 is located at an upper side).
Subsequently, by driving the wvacuum source not shown in the
figure, the flexible film substrate 6 is held on the léading table
81 by vacuum-suction.

Next, in the state described above, before the loading table
8l is moved to the right side, the position in the vertical
direction and the rotation angle of the rotation table 88 is
adjusted so that the reinforcing plate 2 is allowed to pass
between the press roller 85 and the 1lift roller 86 as shown in

Fig. 12(a). After the preparation



77 decrease the peeling force of an organic |layer, a
heating elenment is preferably provided in or on the
| oadi ng table. For the sane purpose as descri bed
above, a heating elenent is preferably provided for a
hol di ng portion 65 of a peelfkng unit 62. Since being
curved, the reinforcing plate 4 used in the present
desicmiead i ehope efier alumplhas, f ltéxi bleadpnhgperbies 810 Bs actually
certain extent. In particular, the reinforcing plate
movggetoi phe helghtteséde andiventitamppies ptef epadilty oauavedhieh the
have a curvature radius of 1,000 mmor |ess and nore
undgirefor bty B0Chemrdghtessd Afother reirfodiciegt pbétd he of the
peeling method of the present invention will be
tlegéBe i beln imibsgratpeél iagrappet atwes 0@ Wifth roller 86,. the
reference to Figs. 14(a) and 14(b). That is, a nethod
flegdple of mgsukstaiateuitt Hedapd hailtl obetdestoadih whikdle 88 by
has the steps of inserting a wedge-shaped peeling
adsRERBE?Nbet ween a flexible filmand a reinforcing
plate of a circuit board-use nmenber in which a circuit
patttErRIFRN o nédeohoBa BiAT dedlef 78 hes fasddldewhihng and is
opposite to that adhered to one surface of the
StopRehf 8F cPngoplat®? ahdwpeehi hle Phesd | exilsire 45 | prdssem the
.the reinforcing plate. The primary structure of the
relRERr ¢y a?&ﬁ&?agu%tlﬁ)oplé?ﬁﬁ/ﬁ?flmﬁneﬁ psessi4Eea) &hd paepjure in
is as follows, The apparatus 100 has a base table 102
EhiZNCHAT chs aPTEiarabey 1ns throvrEes. oDn0t el &g |1 1MRAa apd more
Ioaq$n table 103 is 78 rovided. This |oading table
preiﬁﬁaJ§g&8nﬁﬁ%t%ﬁﬂg%(9fa0bﬁflt°§%ﬁ%MWﬁot shown in the

fi%ure which is driven by a
ext, 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 2
is 1lifted by the 1lift roller 86, so that the peeling of the
reinforcing plate 2 from the flexible film 4 starts. When the
right end of the reinforcing plate 2 is lifted to a predetermined
I1evel, the anticlockwise rotation of the rotation table 88 is
stopped, and the loading table 81 is then moved to the right side
al a predetermined speed. As the loading table 81 is moved to the
right side, a peel point between the reinforcing plate 2 and the
flexible film 4 is moved to the left side, and concomitant with

this movement, the peeling progresses.



servonotor, and when the servonotor is driven, the

| oading table 103 can be reciprocally noved on the

rail 101 in the 5 horizontal direction in the figure.

In addition, a frame 104 is provided on the base table

102, and a plurality of fregsrellers 105 is fitted to

this frame 104 in the, horizontal direction in the

figure at a predeterm ned height. 10 Above the rai

101; peeling nmenber 106 freely novable in the
Wheperthiecdkfti sedt i oh i pravifdedindhpsatped imgseenbakough the

106 has a hei ght adjusting nechani sm 106a forned of an
pregdj gstiey For eveneehnhbsrirgr dllaeel Pkehuhgbatdresl 306h is then

connected to this height adjusting nmechani sm 106a, and
tragsfsrygiigentoedhe t tedlerw tvheep h8ldérs 106btidlhe After the

hei ght adj usting mechani sm 106a is used for adjusting
VAGUHE- RGN G thebleaddirgigeldfe Bheiwnedgkedsc, band byansfer

t hi s mechani sm when the peeling nenber 106 is noved
devdgintat dshae 5l abe Edgere 108 capabeted exdigglopcing plate 2

aligned to the, interface between the 20 flexible film
andg thagfigid Dlendvabl € vrgdnidé vidyall 3 tehnsferrdd 6 sbsequent

filmsubstrate 6 as described later. In addition, as
SteBfiown in. Fig. 15, the peeling neans 106 is formed to

have a fixed-beam structure, and as described |ater,

t hNEYPPEIFYHE Y f i HiR peeddihavedb¥e ofd t he PApAPEr bipel to the

plate is allowed to 25 pass through between the
orlﬁbPﬂ%r§oiﬁ%ﬁﬁnﬁgan?nt@ﬁe SRfiPar GESRS of St Hlescanbedi mbwve are

first. as shown in Fig. 14(a), the flexible film
reP?ﬁB@%Pﬁt@eéfP§m%?HCéﬁ’oﬁhﬁ e the peeling of the following

flexible film substrate 6 is performed.

When a circuit. pattern (not shown) is provided on the
flexible film 4 or the electronic components 5 such as IC chips
are further mounted on the circuit pattern, recess portions 91 are
preferably provided in a loading table 61, a loading table 63, 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 91 may be performed using an adaptor.
-Asrfor 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, & suction hole may alsoc be
provided in a bottom surface 92 of the recess portion 91 so that
the electronic component 5 is brought into contact with the bottom

surface 92 and is then fixed to the loading table



| oading table 103 and is fixed thereto. This flexible
film substrate 6 has the reinforcing plate 2 and the
flexible 5 film4 adhered thereto with the renovabl e
organic layer 3 interposed therebetween, the flexible
film4 having a circuit patribern on the surface
opposite to that adhered to the reinforcing plate 2.
Next, as the peeling neans 106 is noved downward, the
10 loading table 103 is noved on the rail 101 in the
by digaeti-enct{on.ght Fusitdemonet hehé | Dadng ndibdat edybypeatiormed
arrow at a predeterm ned speed. Wen the | oading table
of 193filsxiphedraw comconidlartdwing trhicrbpsramvehkat , cas perform
shown in Fig. 14(b), the wedge 106c of the peeling
vaqygbevcidion: | so i hbatt stebefwetrorlis tdendfdnexitblse f4 | bmried in
and the renovabl e organic layer 3 of the flexible
thifs Py sbistrigtleagd 9 ftirad pHevédwiisuetiohm 4 is
peel ed away fromthe renovabl e organic |ayer 3. That
i s,¥hephelerexenie dumpendnts pad! ed dAGayhaps sopacangdd on a
~fromthe reinforcing plate 2. 20 As the | oading table
Cirfpat| Bogyy mede Abvediiexifdef fékibl @ndomitpatihusith increase
separ ated passes through between the holders 10CG of
of £opeg| f7f PRUANPILEETSROM Vini @ hel5laAbiroriq @mponents are
pl aced on the free rollers 105 as shown by a two-dot
mougfhafn A j fetfh EPg.COIMEpfrabed the ¥ieexpbfle Forlthpas . jof the
then 25 transferred to a subsequent step by transfer
elegELARI HJTOMIGRATBOSC ¢ thelafogmr he Nekicuigs boged, and as a

eeling nmenber 106 is noved up to the
result, the reliability may be degraded in some cases; hence, the

present invention is particularly 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 helding the flexible film 4 by the loading
tables 61 and 81 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 be conductive, and be at a
ground potential or an optional voltage be applied in accordance
with a method for applying static electricity. . In addition, in

order to



position at which it was | ocated before descending,
the loading table 103 is also noved to the left side
inthe 5 figure. Wien the | oading table 103 is
returned to the original position, a remaining
flexible filmsubstrate, -whirch is provided on the
| oadi ng table 103 and which remined after the
flexible film4 is peeled and separated fromthe
flexible filmsubstrate, is renoved by transfer 10
degreans hbé sémlimd forhe 6f gam eoraid ca 1a@wr f | @xiddta nfyi EDement
substrate is placed on the |oading table 103.
is Herediemabl erprobidedegeabedby peef doading thdisane For the same
procedure as descri bed above, the circuit boards are
PuIpeRti nupudlepckobpa®d.abomet hea casetdescrelzednabove, preferably
al t hough depending on the 15 bl ade-edge angle of the
propedgd, feher thpddiod pettesinvéSoef presding- sensial.ve
adhesive form ng the renovable organic |ayer of the
f 1 eXinslee ¥eing sestadat ethd | ecinfdicibondpivg:e fo4r eedana the
the |ike, when the noving speed of the loading table
presgnt opnheyh: Ota Pygifeaekl vhas dexbylpepkiwerimy beceneertain
20 irregular, or winkles may be fornmed on the
extepéxi bl PRYHACWIETa hbd bSipesiding, paatk orsachdrotther present
. hand, when the speed is too |ow, the production
mv@leiL%ﬁle%&;PrlesfeééEiﬂho‘éaﬁvel%ﬁ@ef}aVQ e wpweture radius of 1,000
preferably set in the range of approximtely 50 to
o Prod®S ATt AGre. PSR EePPfigim iiredesRe flexible film
substrate is heated, 81 the adhesion between the
r e MPSPEE ngHeSt BeRhd Afhet e eRFBIENT f MERNPd @dcridigsepresent

.__and, hence_t he peeling can be perforned at
- invention will be described using a peeling apparatus 100 with

reference to Figs. 14{a) and 14(b). That is, a method for forming
ta circuit board will be described which has the steps of ingerting
‘a wedge-shaped peeling member 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 flexible film opposite to
that adhered to one surface of the reinforcing plate, and peeling
the flexible film 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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a lower stress. Although the peeling of the flexible
film fromthe reinforcing plate my be perforned
before 5 el ectroni c conponents such as | C chi ps,
resistors, and capacitors are bonded onto a
circuit-pattern formed on the flexible film handling
can be easily perfornmed when the flexible filmis
supportedby the reinforcing plate, and in addition, a
~highly precise bonding can be obtained. 10 The peeling
appar atus descri bed above pridf erably has heating
means for the flexible filmsubstrate. The heating
means nmay be enbedded in the |oading table, or an
prownideded Thasploadhny- abhblbl 008r isOkohfedrieke tBY ba11
provided so as to face the |oading table. 15 The
scpe¥| nng sbaws pnefbeabligulbaswhipbsiilsi drivgnspst em for’
t he peeling nenber. By this nechanism the
seygeggetehapadd phehi hheneribeomodnrbd spdedivesl,y thle grediing
to a gredeternined_ position of the flexible film:
At eanghd henéereotallpewbived on tthe friaddi BI0og fin mhe
can be nore precisely perfornmed. 20. The positioning
hogizprirledirppbonnéiethay fhgurerned, for exanple, of

the_ adj usting screw mechani sm descri bed above. The
mdﬂ%-iqﬁp@cﬁlbeéi%@%n%% 1% puPYibdedfor bhanppee spble
10 ool _st eel having sugerior cutting groperties. A wedge .
“ haVi g PR LEdgEdE BPEdECLd epFef@PapBe £1tkofe dge this
[ a, 25 doubl e- edged RQl ade nay al so_be ysed; '
el 8 i ERC R ERETEST AafrRs Rbudmoretcadan R ade o
Préﬁeyéfgi§85 Reelipg a flexible film the peel angle

econes large as conpared to that by a
Above the rail 101, peeling member 106 freely movable

in the Vertica1 direction isrprovided;‘ This ﬁeeling member
106 .has a height adjusting.ﬁeChaﬁism'loéa formed of an 1
adjusting screw mechaniém or the like, holders 106Db
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 member 106 is moved downward, the blade edge

~106c can be precisely aligned to the interface between the

flexible film 4 and the removable organic.layer 3 of the - , ‘
flexible film substrate 6 as desdribed later. ' In additiqn;
as shown in. Fig. 15, the peeling means 106-is formed to have -
a fiXédvbeam structure, aﬁd as déscribed later, the fléxible

film peeled away from the réinforcing plate is allowed to

pass through between the holders 106b.
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wedge having a singl e-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 flexibhle
~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
ensured, and hence the bl ade-edge angle is set in the
10 range of 5 to 30 and preférably 5 to 20. In
addition, in order to decrease an apparent bl ade-edge
angl e; the wedge is preferably used so that the bl ade
edde ftheesppacatiseidi ahid agdotdiitera ,S|digHd Vas shown in
inclined angle. Myving neans for relatively noving
Fidwl i ) nerberf fexiblld tidlnlisyparrate s tidosrdeeiSeon the
menber and the peeling nmenber is obtained when the
logsdiatd rigplmeniied3 iandmiedf itedetieereto. Jonbs aflekilele film
peeling nmenber is fixed, and the holding neans is
subgfizaf.e forhasdip ecelthoreing plste | heathdbove fhgxbele

. formed._so as to have a base table and a rail provided

filyy 4 dhsried Gharate ith e | wrrpyRplaeoareserlaver 3

._.above, is_ placed. The |oading table can be noved back -

inCERPdnd dHTeheiveen | , tHrE kbR £ 4 AT 15 aw
nechani s ‘drivenkgx%a servonotor., Hereinafter, a

PUTRARPA LB FQriialy adhered to-

circuit board, according to the present invention. 83
th%M%?lié?ﬁﬁiﬁ%iQﬁéke wever, the present invention is’

nokexkknhgeghghgégﬁgng meaﬁs 106'is 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 layer 3 of the

flexible film substrate 6, so that the flexible film 4 is

peeled awéylfrom the removable organic iayer 3. .That is,
the flexible film 4 is peeled away and separatéd from the
reinforcing plate 2.

A? the loading table 103 is further moved, the fiexibie
£film 4  thus sgparated paéses;through betwéen thé‘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 chéin
line in Fig. 14(b), and the flexible £ilm 4 is then

transferred to a subsequent step by transfer means_not shown
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An al um noborosilicate glass having a thickness of 1.1
mmis used as the reinforcing plate, and the
renovable. 5 organic layer is forned on one surface
thereof by coating. As coating nmethods, the nethods
descri bed above nmay be used., and in order to
formuniformcoating filnms on substrates which are
intermttently fed in accordance with a single sheet
processing system a die coater is preferably used. 10
After the application.of th&%enovable organic |ayer,
drying is performed by heat drying or vacuum dryi ng,
so that a renovable organic |layer having a thickness
inoth&. fiyhsef ormed. A noisture blocking filmis
‘adhered onto the renovable organic layer and is then
helnksftor ds week, pédridd | medieengldd {formededrom to the
exfoliate filmconposed of a polyester filmand a
positiconatreliohl ayewapr dbordeddt hefeon. débenidhdi nghe
period is called ageing, and since, crosslinking of the
loadimyabakler §8di &sl ajer prugetoethet hefadhédronni she
gradual | y decreased. The hol ding period and
1$%ﬁﬁeraW%?@ Bag Poagéngetabiedl88 is retvbngdnta the
desired adhesion. Instead of using an air blocklng
e,

_ origiRalihesi EHBRabReTERBARLBY| AYEKiRAD fhEmnEPRStRR

nitrogenB or .a_vacuum at nosphere._ After _being pglled
whighgl oﬂﬁc"f’?"iiﬁ‘libﬁ%etﬁﬁt éPPQFnﬁnBaPEEnlﬁéu Agdarhdg!

be tra sferr ont

refagnbd REFRT orRr OB TERAbIL 1 i B8 bE8TRACERA g SPF‘FF‘ﬁPd

frgﬁggggnglg)@i&ﬁ#fg 2318  saRsliake. RLoRRSY.aTRY TRLALYL

means not shown in the figure, and 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

laver of the flexible film substrate, i.e., the bonding

- force, and thellike,‘When the moving speed of the loading

table is too-hiQh, a surface obtained by peeling may become
irregular, or wrinkles may be formed on the flexible‘film
obtained by peellng, and on the other hand, when the speed-
is too low, the production eff1c1ency 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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organic layer i s peeled away, and the polyimde film

is adhered onto the gl ass substrate. As described

above, a 5 netal layer (or a circuit pattern) may be

formed beforehand on at |east one of two surfaces of

the polyimde film In the case in which the neta

| ayer is provided on a surface of the polyimde film

which is to be adhered to the glass substrate, the

netal |ayer may be used, for _exanple, as a 10 ground

| ayer for electromagnetic sﬁpeldlng The polyi m de

filmmay be cut into a predeterm ned size and is then

adhered, or while the polyimde filmis being unwound
thér@ﬂha51bnngetwbbn ateerengfardiayt bilagepnadeshendyekéble

perfornmed. In the adhering process nentioned above, a
fipmwt heddpeovpased, a8di hehgeethet perdlinBulslhanc biei periflormed at

WO 03/ 009657 panphlet by the inventors of thé present

a levert FbRess - pr&élehapoy tbedrerlinki off &heefliesiibde f£ilm

held on a surface of -a film hol ding sheet, a

from| {hei a8iPEPRFLETt BAALEr Ba¥eBeoRES LaTHIess befomst r at e

so_ that the polyimde Llln1|s hi ghly precisely
el?%ﬁfﬂ%%%dcﬂﬂPBHQBchéuﬁ 288 I0hEPiRfe SPEEHOTR:| BRI
ess. Herei ﬁ method for formng a |.am nate
‘-‘a%‘alaﬂrapﬁa?agag EAePBEST SyPRFCuRE: BRLEET écw%ynofthe
t th th
L EIETE SEIARY REARERSCCS, bRMhEThy HRSAIEAT RN Y
fl@x%ﬁi&qgfiﬁ FQ gnﬁgggﬁgadP%h%ﬂeprg %% gc1n piath and in

pol yi m de m on sssu

rad&191037 LshgqRe eB?EEEsErBBhdihgsﬁaﬁe%%' ﬁ 1 HleQW

Cross-sectiona port | ons are hown ar eas
anQH%/ﬁﬁéiﬁh@faﬁﬁﬁfﬂﬂﬁsld@§§}1bed above preferably has

heating means for the flexible film subst;até. The heating
means may_be embeddedfin the loading table, or an infréred
lamp, a hot—air blower,_or the like may be pro&ided so as to
face the loadiﬁj_table.

‘-Thelpeeling:means preferably has a positiohing:system
forrthe peeling member..:py this mechanism,.the wedge-shaped
peeling member can be précisél& aligned to a predétermined
position of the flexible film substrate, and hence‘the

peeling of the flexible film can be more preciseiy performed.

The positioning system described above may be formed, for

example, of the adjusting screw mechanism described abové.
The wedge—shapedﬁpeeling member is formed, for example,

of tool steel having superior cutting properties. A wedge

‘having a single-edged blade is preferable. A wedge having a

double-edged blade may also be used; however, when a wedge
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of a central portion of a |lam nator 200. A | am nator
200 is conposed of a |oading table 201 holding the
reinforcing plate 2, a film hol ding sheet 202 hol di ng
the flexible film4 disposed over the reinforcing
plate 2, a squeegee 203 sinultaneously pressing the
filmholding sheet 202 and the flexible film4 onto
the reinforcing plate 2 with a pressure, and an
el ectrostatic charging deyi§3t204 i mparting an
el ectrostatic suction force“o the flexible film4 so
as to be attached to the filmholding sheet 202. In
t he upper surface of the |oading table 201, suction
hanholesa adeupt evededd hhaddbenseuthd Feirnpeertiing pl dlex2ble
can be held by suction using a function of a vacuum
fikmurigee noeel shpghei hecomesi jarge ha adubeired, tbhghat by a
| oadi ng table 201 is novable in the horizontal
wedge dRAYbRo i d Figgle7edged blpdancandf bgereomp 6frain is

.1i£uide 207 engaged wi.th a rail 206 provided.on a base

et20se apriied| baekhei Géesiblrefididi nfheabrbeoblade-
8, is also, %gvided and i.s engaged with a ball.

Fd1PR9g f e RASK 19 R at® HCTeased,
an BB 50 P08 0100 B e SHCPAY B 08159 LB e
mery % SHRL R cLabe PRk en 08 Db leeiphe-
oo REpIL e oB8es LOELY, LERLE! oEFLCHshuRRgH LeBBhoch may
no e er o e T A%pPacRE  EQRRa8h Bl il bk dm e

rafe S€CH PESCRHS YaRBVEHe HErghtydeWaobYgeper ahi QAaek18n, in
't near cylinder

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 relativély 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

‘isrmoved. For example, the means described above may be

formed so as to have a base table'and a rail provided

thereon. On the rail, the loading table described above is

placed. The }oading,table can be moved back and force_on

‘ thé rail, for example, by a ball screw mechanism driven by‘a

servomotor -

Hereinafter, a preferable example of a method for

forming a circuit board, according to the present invention,
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as fORH G4 ufF
i d
- andehy ﬂ’-"f‘é?é%?o?f’ﬁanum?rf“nc et A & St

not shown in the figure which is freely novable in the
vertical direction, the flexible film4 held by the
filmholding sheet 202 and the reinforcing plate 2
can be di sposed approximately parallel to each other,
and the space therebetween can be optionally
determ ned. A squeegee holder 214 is novable in the
horizontal direction in Fig. 17 by a nechani sm
including a rail and a guide not showmn in the figure.
In addition, the squeegee1uﬁ%er 214 is directly
connected to a rotary cylinder not shown in the figure
so as to be freely rotatable thereabout. Hence, a
wiklueegdes203bkidxetiowevile t&@ugmyaaduﬂuﬁmedhh@u:iaﬂnnt
freely rotatable, and by rotational novenent in the

‘limitedt thbarehown by an-arrow in the figure, the

squeegee 203 can be pressed onto the film hol ding
sheit alumpbpoberogbpirateddlherehnrvingl p ldckness of 1.1
since being supported by the [linear cylinder which is
mm b %ﬁ@@naﬁnthﬁerﬁﬂgﬁp§caﬁ§ ®Riade deinded-he menfovadd e .
213, in_the.vertical direction, the squeegee hol der 214

"°r%%515e1§¥ﬁﬁlﬁ5n§85§ﬁ9 ﬁﬁv@&elﬁ“Fﬁ@G@eMNQ§ﬂ°ﬁmbﬁé@Ha&#ng

et her %h t he f|In1h$Id|ngU§heet 202. An
°8far §PRgMEEHP 5 CaUPsd ST & H@Y bgy used,
of the_l oadi ng . t.abl 01 to haye

erl 80P BPLEGTOLRRSY 2oL b B s
shé@?pﬁfbcgbghﬂ% g%gtéﬁrngvﬁgeb%ogﬁﬁﬁrglclr'?%??ﬂyy used.

nmechani sm no ure so t

'Afﬁéfcﬁﬁgsﬁ?bhﬁcﬁﬁ§ﬁﬁ'89 @ﬁ%'%@mo@%%f@ldr e%. a%%&%r%rylng

wWth the Trane 213 and the squeegee

-is performed by heat drying or vacuum drylng, so that a

removable organic layer having a thickness of Z‘pﬁ'is formed.

A moisture 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’polyeSter £film and
a silicone resin .laver provided thereon. This holding

period is called ageing, and since. crosslinking of the

" removable organic laver progressges, the adhesion is

gradually decreased. The holding pexriod and temperature may

be selected so as to obtain a desired adhesion. Instead of

using an air plocking film, the removable organic layer may

be held in a nitrogeﬂ or a vacuum atmosphére. After being
applled to a long film base materlal and then being dried,
the removable organlc layer may be transferred onto the

re1nf0rc1ng plate.
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214, which are noved in the horizontal direction in
Fig. 17. The electrostatic charging device 204 sprays
ionic air having a negative or a positive charge onto
a wor kpi ece di sposed thereunder, the stream of the
ionic air having a wwdth at |east equivalent to that
of the |oading table 201, and when the flexible film
4 sucked to the | oading table 201 passes under the
el ectrostatic charging device 204, a suction force by
el ectrostatic charge can BEQ4nﬁuted to the flexible -
film4. In._ addition, as is the case described above,
when the electrostatic charging device 204 passes
ovellexte 4iboilhdhidegf shrechalBg a thiecknessf ofcesbym is
el ectrostatic charge can also be inparted to the film
praphdedg sHbet mg@2tures bhbskémgodiitenton tthe uppervable
surface of the reinforcing plate 2 is coated with the
orgappabp¥esr §anreeladepvay. bahdr dhsanadolvdxtidea £ilm is
| am nati on nethod using the |lam nator 200 will be -

~ adpjgsedi BREOWLER PepEFcABBStHatey. BAF sescrdbeq gbope, a

i ncludes schematic front views show ng a procedure of

metal  [AXEF| ATnB ROHCUGE PRELEFEIeAMRY MFerfcidied Pafprehand

Figa%, t he | oading table 201 i's noved to the left end
“Rshown=2By 8"80Pfel"Pi ABFFACEFgCT FRaPIlY iHde £ilm. - In

t d .b t f devi ce. )t .sh , th
onfl, SRBEY 3o Y o BEE 3o VEh 58, G, o ace
f] s i Fig. .18 . t, i.le . th
o788 RAIIRABETALELA, 110G b Wilem e B apaee

| he {!exible film 4 | Il
: suﬁstpé‘ég?t @gg‘r H@_?ﬁgag‘ﬁgek fa a?.)él kas%d g e glé-:\‘cz/%tlm eleg\cl)\%% a

to pass un ctros I'c charging

gr&ﬁh&h1§96§y§090§EEE¥§5Magnetic shielding. The polyimide

film may be cut into a predetermined size and ‘is then

‘adhered, or while the polyimide film is being unwound from

long roll, adhering and cutting process. may be performed.
In the adhering proéess mentioned above, a method proposéd
in International Publiéétion No.'WO 03/009657 pamphlet by
the inventors of the‘present invention is preferably.ﬁsed in
which after being he1d Qn a surfacé of a £ilm holding sﬁeet,
a pdlyimide.film is thén pressed onto a glass substrate so
that the polyimide film is highly pfecisely 1aminated'oﬁto'

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 fiéures;

the method having the steps of holding a polyimide film on a
surface of a film holding sheet, ‘and then pressing the

polyimide film onto the glass substrate side.




charged ionic air in a dowward direction, so that the
flexible film4 is positively charged. Wen reaching
a position right wunder the film holding sheet 202,
the loading table 201 is stopped, and the suction of
the flexible film4 is rel-e&85ed. Next, by driving the
linear cylinder not shown in the figure downward, the
filmholding sheet 202 is noved close to the flexible
_film4 and is then stopped when the space therebetween
Figheddnes a prhedeternt neatt valoge-68¢cgionkd( b)yvw T spaeetional
between the flexible film4 and the film hol ding
POIgRe8t 209 PROWWY dferdisiox BOemam and beszredsowdveblighe lines)
surface of the flexible film4 and that of the film
of Rolc@rhER S et igp20 frey laimd@aber b lght i nto cont act
wth each other. Subsequently, after the squeegee 203
i s HredEedtent 600t he appersed def (dpposiing ttebiRe201l holding
surface holding the flexible film 4) of the film
theyof ¢fitfgrshaeét P202e sd  as t BiEanbN Eind hthdqt M holding the
between the film holding sheet 202 and the upper
flezgpiactiyr ¢ rfbsrrssdi Agct abte PORIOrRENG RicEGed 203 SAgeegee
noved fromthe left side to the - 89 right side of
203 R ERPHPESHY | RE9SS199 tHidt thid frebdigve hepin £09n ang the
1 sqgfegge 203 is transferred to the fil mhol ding sheet
S35 Byt HIT BIVECr GEEFPE ORI BT 18 ('Y ankgsSEHES, and
flexible film4 is held by the film hol di ng sheet .
a0 FHFCHREL It eGRAI DAY | LN f haWPHTIRTL RE fGlegtrostatic

hol di sheet 202, and_.the, fil m hol ding sheet 202 is
S“Cr‘%%d?%ﬁ%&ar%o g izfsleﬁﬁla%%dfl% A Sids ﬁ% SFapbtaphed to the

SRR TR o e NE R R N AN R
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. In 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
15 also provided and is engaged with a ball screw 211 which is
held in a free rotation state by brackets 209 and 210, and in
addition, fhe ball screw 211 is directly connected to a moctor 212
provided on a side surface of the base table 205 with the bracket

210 interposed therebetween; hence, the loading table 201 can be



201 is again noved to the left end by driving the

nmotor 212 and is then stopped. Next, by a transfer

devi ce (not shown), the reinforcing plate 2 having

t he renovabl e organic layer 3 beforehand at the upper

side is placed on the |oadi Ag table 201 and is fixed

by vacuum suction(Fig. 18(d)). After the fixation

the loading table 201 is noved to the right side and

is stopped so that the reinforcing plate 2 is placed
fregilya Y6sPI¢@Itad git amdartiorhé fbesidbbe thenrdtaelah byf the

the filmholding sheet 202 (Fig. 18(e)). In this
motefFepl2t he stop position of the loading table 201 is

determ ned so that the flexible film4 can be

| aniffatfédmoRo kit edercdr RPAeds pasfieoiplsf weheor a thin film

reinforcing plate 2. Next, the filmholding sheet 202
mate?ﬁ%véfdxégv\ﬁncl BsETEBet L3 r oi FABFE| rigiepl BXAND 3h3t lsen be

|.oadi ng table 201 and is then stopped when the space
reCBBF%%ﬂle Heviede XiPb P& df IdPHR 4L EneP e fre- 1o wiforciligeap| ayginder

2 reaches a predeterm ned value. The 90 space between
noty ﬁé‘of’Pe%PbltBef FEerEe aer ¢thel ¥ ef ¥ffedc Ry 2piat én phe svertlcal

preferab or | ess. Subsequently, the squeeg

dlrﬁﬁél?%f sfg&"bm% thi hpeldspdetht  Fha MalAiRg| ah%@t 202
t the erX|bIe film4 held by the
andf tﬁ?n ﬂ%ﬂtruﬁ%ﬁglggs%@ae Z023nsPpresRaFeonfBPERENately parallel
rei géng pl at.e éhon t he Ioadlngttable 201. Then
e

t%ae $rovBACEr JRSERBSTYRMY SPBe R% PREionally

det $|de of the flexible film4, so that the
FFex.% e film4 held by the filmholding sheet 202 is

LI A0S 2 G LAV B0 L cirecnion
in ?§39rh?ed ngggéhanlsm including a rail and a guide not shown
in the figure. 1In addition, the squeegee holder 214 is directly
connected to a rotary cylinder nbt shown in the figure so as to be
freely rotatable thereabout. Hence, a squeegee 203 fixed to the
squeegee 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. In 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 204 extends in the



the flexible film4 is |lam nated onto the reinforcing
plate 2, and by the adhesion of the renpvabl e organic
| ayer 3, they are tightly adhered to each other. Wen
the squeegee 203 is noved past the right side of the
flexible film4 and 15 is-tBén-stopped, by rotation of
the rotary cylinder not shown in the figure, the
squeegee 203 is pulled back from the film hol ding
_sheet 202. Subsequently, the filmholding sheet 202
widtsy fhyedtignwerid,thendoafiiey thleleady¥Ur pid dmvef at Rength larger
| oading table 201 is released, by a transfer device
thapnghapoishbhm)widthe digientorti af pPhateRlion theléod@l nepd is
table 201 which is |lamnated with the flexible film4
SUPPETEPANRY & retPPod Risbyuehts alroyidpd -oHerled hafseeiable 205.
the same steps as described above are repeatedly
ThepSPpBPRedR i kled el 3 difi meveanbyi 8 pertbravedidusmenkemechanism
following flexible film4 and the 25 reinforcing plate
noty shgyr W cddiddifigurs ERethahi i idechsehbatsf qeeging device
present invention, by the follomﬁn% reasons, a highly
204ppatt oot | diferdeec cuhtbethoriredcatIa aoly Big egesgee holder
First, when the flexible filmon the |oading table
21dpo¥hi <t (7S Moy Sfhd it FRen B HACAAY dherstizge ing fég. 17. The
1 &}exible film4 can be transferred as it is thereto .

SRR AR Sany CRUb%t Hht AEFIERartdé | APERYENdiPEAC e having a
reasons for this are as follows. That is, 1) since the
BESRHEHT hoP i ng shegtt ot vﬁﬂ%ﬁ?eisoéﬁoinﬁpléﬁngF3§?icd15POSEd

thegefo nabI%}shqgt is used, i.t conforns to the
FRPEGUIarts 687588 6F (e I'63dFng it aBrEl oD 12 akidthert least

|
equi bEXLA € LEM 4 AN NOSE o taple 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 1is 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 laminator 200 will be
described with reference to Fig. 17 and 18. Fig. 18 includes
schematic front views showing a procedure of a lamination method

of the present invention.




the surface of the flexible film4 can be uniformy

mai nt ai ned; and 2) since the space obtained when the

flexible film4 and the film hol ding sheet 202 facing

thereto are noved toward each other is set to be

small, such 15 as 10 nm or Bess, when the squeegee 203

~iIs pressed and is noved, an angle 0O (see Fig. 18(c))

between the filmholding sheet and the | oading table

201 is decreased to 5 or less. Accordingly, as is the

cade.rist, whhehloddind [tabiel d0hgisheeted 202 tite efedend shown

close to the flexible film4. approximately in 20
by padatted timeedohFoyhek’7 smdadst bhen artsfopedt hand lhaxiablkeansfer

film4, the flexible film4 can be transferred to the
devicpm(pet dgpnishedre Zad2xibben fhin | badi mylacall en20ke loading

W t hout changing the relative positional relationship
tabdet wddn aise Fixed dhe $uetrhon  HRidr-t hid (adadi ngi¥esbl ewlgide the

to that between the flexible film25 4 and the film
LoaHepdi negpBifee20202is héifd@g stpeed it ngbeg2rigenesaded at a

inthe flexible film4, and the change in di nension
preggeeripgteocdler theaddprile BYlmihde t3Hdoprdsso pass under

portion of the squeegee 203 has a |inear shape, o
they et WiGHRECFGAT16f FREIENY mISLER ng Khewhicp2 spFavE hgestively

the flexible film5 4 caused by the press are not .
chagapdr 2PRt ahd +h addPriRed dyecdisehargetéah bae flexible

cefficjently perfornmed in a. lamnation step. \Wen the

LIE dxi 1T ePPP M el PaRPethe TRHH hBPFHG SheePosPpipn right

di mensi onal. change is transferred

W t hqut an .10 )
UndEF o iieat gaimorﬁoc}dﬁﬁg rEiSetor €9y &t F PEESt ebPRMS h201  is

'sto%Bgd, and the suction of the flexible film 4 1is released.
Next, by driving the linear c¢ylinder not shown in the figure
downward, the film holding sheet 202 is moved close to the
flexible film 4 and is then stopped when the space therebetween
becomes a predetermined value (Fig. 18(b))}). The space between the
flexible film 4 and the film holding sheet 202 is preferzbly 10 mm
-or less; however, the surface of the flexible film 4 and that of
the film holding sheet 202 may alsc be brought into contact with
each other. Subsequently, after the squeegee 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 201, the squeegee 203 is moved from the left side to

the



renovabl e organic layer 3, as is the case descri bed
above, the flexible film4 held by the film hol ding
sheet 202 can be transferred as it is onto the
reinforcing plate 2. The reasons for this are also as
follows. That is, 1) since B8Be-15 fil m hol ding sheet
202 which is an in-plane plastic deformable sheet is
used, it conforns to the irregularities of the
~surface of the reinforcing plate 2, so that the
rightegiBe ecf it 4danibée uhifrordd yobrtbaghth¢ ntlexdoheacilm 4 on
wth the reinforcing plate 2; and 2) since the space
a JgEegeen the 20 tanmfavreti ny siheetf1202haldfindheheet 202 by an
reinforcing plate 2 is small, such as 10 nmor |ess,
eleghensthel s dweegeéF DD3 L8dcpi essed, an angle 4i (see
Fig\i 18(t)) between the film hol ding sheet 202 and
t hé™egi H6r flRgiplat Bl n i % dechelds&y tides Bim 8gdding sheet
Accordingly, as is the case in which the flexible film
2024 tBe25IHBGMRE Ibse st ®ulhedr Brfk of €9hgEhsl dildmpholding sheet
approximately in 93 parallel to each other and is.
202 et BR? et b NoRELPE| MRRACiZNG 15 BPBSD, URYRE S PR bp eplaced
., film,4 can be transferred onto the reinforcing plate
10 2 MG He SERFI hol Wi Hyt S heletP 200 enisigaeee c%%%g%%gmoved to
th tqe relative positional relationship between the 5,
°f FE&XItD IS8 PPt 45 afGOPRRAT | 19 nbt Ay tdRBet thB2 PRt table
201betv\/een.the flexible film4 and the reinforcing plate _
215 PEtdE MOYFPalh T A6t TgBRGrAY &t iV PEhEDS |RG9E| ¢12 and is
thefiln%4, %pd t he change in_di nensi on does not occur.
I'n 3ddHRSon, 3%t het P ol e L7F of "Phe Shown),  the
ueegee 203 has.,a |linear 10 formation, of the

reiRUEEIRE AL Lbeuiny hed PSiovEh MLAN S 1

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 so
ﬁhat the reinforcing plate 2 is placed at a position right under
. the flexible film 4 held by the film holding sheet 202 (Fig.
18(e)). 1In this step, the stop position of the loading table 201
is determined so that the flexible film 4 can be laminated on a
- predetermined position of the reinforcing plate 2.

+ Next, the film holding sheet 202 is moved down close to the
reinforcing plate 2 on 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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press is not generated; and in addition, air discharge

can be efficiently perfornmed in a:lam nation step. As

is the front end used as a press portion, the -

squeegee 203 preferably has an edge shape in order to

15 linearly performthe press; however, a round shape

having a radius of 5 nmor |ess may al so be used. A

material for the front end portion may be a hard

material such as a netal, a ceramc, or a synthetic

resin, and in addition, in ot¥etr to unifornmy perform

the press, a rubber having a Shore 20 hardness of 50

to 90 may al so be used. In addition, in order to, :
sparpr beevweka thiedifngxpbarertilas Ofadd arsqueaaserddg plate

when it is pressed onto and is noved along the film :

2 hel dredershdet 120RAmapd ileser.dersubsesppmtdss the squeegee

generation of dust, a fluorinated resin is also
20§reﬁepabbyedpphmedtbnt@p@h&'Zﬁiknmﬂbgee ZG3 ma e Hdimg sheet
filmhol ding sheet 202. Furthernore, 94 in order to
208wr 6cethpti &hel ¥leupplesditlime 4géwéldatb|yo rhef fdlst holidiag
squeegee 203 may be a free-rotation press roller. As
Sh?ﬁé BgésésrQFﬁéﬁedaOﬁépaﬁhﬁﬂﬂqanﬂ9ﬁ$¥@9r@ﬂbéﬁ-@o@me&he
th be used, and in order to press the

 1°§ﬂéB9 FPPéSr9915 aThRlich the souisagiee 28Ad iisnmoves frem the
oid.the g ration of _ air_ bubbles, a_roller having
1eFECRafe GPakee

fafr erigbtcRide 96 Hhe flexddle .élm 4: s0 that

enB EEERALE US5R THEA LS Tl ST BEABEE? ke 26 1

trQﬁSESE@thon{8188F19Q1“V%Eclheenq tng S%@fg&%fﬂ§gﬁﬁﬁg

ueegee I n amna|0ns
taﬁQenﬁﬂhnq%gg@nQBq?ﬁ?. By the movement described above,

.the flexible film 4 is laminated onto the reinforcingrﬁlate

-2, and by_the adhesion of the removable organic layer 3,

they are tightly adhered to each other. When the squeegee
203 is moved past the right side of the flexible film 4 and

is then stopped, by rotation of the rotary cylinder not

'shown in the figure, the squeegee 203 is pulléd back from

the film holding sheet 202. Subsequently, the film holding

sheet 202 is moved upward, and after the adsorption of the

loading table 201 is released by a transfer device (not

' shpwn), the re1nforc1ng plate 2 on the loading table 201
which is lamlgated with the flexible film 4 is transferred
. to a sequehtiel step.x Hereinafter, the same steps as

described above are repeatedly performed, so the lamination

is performed for the following flexible film 4 and the

reinforcing plate 2.
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preferably 5 to 15 mimnute. As the film holding sheet
202, an in-plane plastic defornmable sheet nust be
prepared, and in addition, a flexible web or a thin
filmmterial is preferably used. In 15 addition, as
the frame 213 supporting the filmholding sheet, a,
frame having a sufficient strength and flatness is
preferable, and a netal, a synthetic resin, a fiber-
reinforced resin or the like is preferably used. As
the flexible web nentioned &ove, a nmesh web of 20
pol yester, polypropylene, liquid crystal polyner, or
stainless steel fibers is preferably used. .1n
addiddcyiiddy tdISIHY Rl OSaNShd tVE COati g HidHoF
the |ike, an opening portion and a closing portion
inveyt ben f asyethe ABol hewihymreaBbaE| ah Righhe presest
invention, a plastic filmmnade of 25 polyester,
laphyten cden ol Fphead| eneasubhi deress .t heikske whgn9bhe
be used. In addition, by cutting the plastic film
flemitlentilm amveh e ahoapeng ngapdet 20h imyhbedf bynede £ilm
Furthernore, a hard rubber may al so be used. As a

holdinmdshert 02 nghe heléxiRiel Bilil 41 dahybehbrankfersed as

hol di ng sheet 202, besides the el ectrostatic suction

1t deg chhpeatapbldiouheanyr suketanhisbnebangeqinddimension.

adhesi on of an organic-material, vacuum suction, or

The 1PI59RS nkRF peEhigedre andfakbaysSt hokkakehe ohbdsince the

-1he surface tension of liquid electrostatic

. ab .
fl@ﬁ?‘%’?%?ﬁﬂ%rsla%%s%% wrigh LF gani tn1plaRecPiaptis

: . Since_.the bal apce between the
de§g£ﬁ§£ﬁ£'¥hg§€d;s used, ft conPorms to tﬁe'grregularities

of the loading table 201 and the flexible film 4, and hence
the surface of the flexible film 4 can be uniformly
maintained; énd 2) since the spaee obtained when the
flexible film 4 and the film holding sheet 202 faéing
thereto are moved toward each other is_set'to be small, such

as 10 mm or less, when the squeegee 203 is pressed and is

- moved, 'an angle 0 (see Fig. 18(c)) between the £ilm holding'_

{ .
sheet and 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 Ffilm 4‘dpproximately in

parallel to each othér 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 film

4 and the film holding sheet 202; hence, strain is nét
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hol ding force and the peeling force can be easily
obt ai ned, and the device used for that is not so

| arge. Methods for wusing the surface tension of
liquid and the electrostatic suction are preferable
since the repetitive durability and 15 the

reproduci bility are superior to that of the nethod for
usi ng the adhesion of an organic nmaterial. As the

met hod for ‘'using the electrostatic suction, when one
of the film hol di ng sheet -2682 and the erX|bIe film4
can be charged or two of themare charged so as to
have 20 opposite polarities to each other, any nethod

| gernmydbesdisigl. thdst Pepibi b col o 4EtH0d £RE éhanhgkngnt he

fil mholding sheet 202 or the flexible film4, ‘
dirbsss Oas ddmsrmﬁhochWﬁplyxﬂgaddpﬁsthVE)OElﬁegathéepress
ionic air, when being conductive, the film holding

- posthiest dﬁﬁkhﬁﬂs¢wee@her263tna$he iiexabl shbpkm de2brhytion

appl ying a high voltage. Furthernore, when a netal

of f{hen Dolm iko¥dimedsheet 203 uafidcthat oﬁethbef&bkebﬂelﬁnlm

4, by applying a high voltage.to the netal film the

4 q4u$ﬁ4u#¥h¢ﬂfsﬂﬁﬁﬁsz@ze BRE 9ﬁ@eraéﬁdblenﬂ|nnwaddanlba,
adhered to and held with each other. 5 As a

ain dischange Samhpre ofLiCheRkby POFEQENA]G iRea éamﬁaé!élon ,
tension of liquid, a nethod nay be nentioned in

st %Rnch before the flexible film4 is held by the film

he id rbed onto the surface d
ol g0 slest 2 1%11 S0 4 R i e Bt et dhes Sheet
20 3@1 é%?%gga V%s ongl ghaggg/fgn 9233%299 dand the

(laminated) onto the relnforcingrplate 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 onto the ;einforcing plate 2. Thé
reasons for this are also as follows. That is, 1) since the
£ilm holding sheet 202”which is aﬁ in—pléﬁe piastic
deformable sheet'is used, it conforms to the irregulariﬁies
of the surface of the reinforcing plate 2, so that the
ﬁlexible £film 4 can bé unifbrmly brought into contact-with.
the :einforcing plate 2;.and 2) since the sPaée between thé
film'holding sheet 202 and the reinfofcing plate 2 ié smail,
such.as'lo mmhor'léss, when'the‘sqheegee 203 is prESsed; an
anglg ¢ (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 in which the flexible film 4 is

moved close to the reinforcing plate 2 approximately in
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are then overl apped with each other to forma thin
liquid layer therebetween. A nethod is also effective
in which after liquid is sprayed beforehand onto the
contact surface of the flexible film4 and that of
the filmholding sheet 15 202, and two descri bed above
are overl apped wth each other, the squeegee.is noved
al ong the surface opposite to the contact surface
while pressure is applied thereto so as to forma
thin liquid |ayer between-t®é il m hol di ng sheet 202
and the flexible film4. In addition, after the film
20 hol di ng sheet 202 of a flexible web having an

paxyENeNoto peddh optBet dha {hexibherbirkeyd tar @ nlr edgh¥orcing
“into contact wth each other in a Mry state, by

. platps ayi nché | fléxdibDet Helmf &| enhobdi BganbEetrrédd2ohitemehe

the side opposite to the contact portion 3
reinrebotggein téi uf domanhbef supphbedihet whentt RE22Githout
filmholding sheet 202 and the flexible film4 through

chanmingy tlupenehyt poetposibjousl ngedasjoesydp, bandgeien the

this case,-since the supply of liquid and the
Pleptillesy i Hgle o #ed stiel fhbeobelingesherted02t ho thas
cycle tinme_can be preferably decreased. As the liquid

betygaph 1thy) fhecihesfblm &jard hhei nginforcéngat plete 2:
_heégéﬂlsurface_tension and being unlikely to be formed

‘o TrAT tR ot ereratpdeinr BBy fhgBdblpnfilm 4, and
t:had ition,.fq&,ad'ustin the surface tension, _alcohol '
OretAe 14k e H%?A%%p%p PoRatPy A0GRI -t ol RapEritAgRan3)

. e e of a nmethod usipg, the adhesion ‘an 10
Sl“o‘%%ﬁ% pn]irﬁsesr i2PTEH a%ﬁeg?eesg'é%?eﬁaaﬁaggf‘ﬁc?i hébgar
shdﬁaﬂkﬁéformation of fhe flexible film 4 caused by the |
preés 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 portion, 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
chamic, or a synthetic resin, and in addition, in order to

unifqrmly perform'the press, a rubber having a Shore

hardness of 50 to 90 may alsc be used. 1In addition, in

- order to‘impt?ve the sliding properties of the squeegee 203

when it is pressed onto and is moved along the film holding

- -sheet 202 and in order to suppress the generation of dust, a

fluorinated resin is also preferably applied onto the

squeegee 203 and the film holding sheet 202. ‘Furthermoré,



provi ded on the contact surface between the film

hol ding sheet 202 and the flexible film4 in sone
cases. In this case, since the adhesion and the
peeling force can be well balanced, and repetitive
durability can be inproved, a 15 nethod is preferably
used in which pressure-sensitive adhesives with high
to | ow adhesion strengths are formed into a |ayer
having a dot matrix pattern or a stripe pattérn .to
decrease the adhesion so th#4 the flexible film4 is
easily peeled away fromthe film hol di ng sheet 202.
Since 20 the adhesion and the peeling force can be

 inwekbebakanaede @E@ldﬂ@hdry(Edﬂbfégéx%ﬁ@rgéﬁﬁkétﬁéﬁb&? dust,

filmcan be sufficiently ensured, it is preferabl
thehaguebgedoRo3hasg BedhaFEber rotatdoh b&e%s”&bﬁﬁ@rbe As
di sposed at intervals of 1 to 10 mm A circuit pattern
thesptessedodhea, sarhacelofol her2anaoky it r-idodted roller
opposite to that adhered to the reinforcing 98 plate,
mayybehk bal iseddi ahdeinr osdar- addptriese neichetedesaiinkadly
above. Alternatively, after a continuous single netal

as|myeh aﬁaDPﬁglblehlekﬁesa ofdsrt tol@vpivi sheogmedration of

the surface of the yimde fil mopposite to that

-aip pabhieso ?héoSlﬁélgﬁﬁFEQng pihald, diapetewit spaht @sn30 mm

na¥ al sp be forned by a subtractive nethod. The solid
OT nktEF- | hjePTRBGTBRIYORARA. afher iprepsisiecfhéhe press by

mde filmis_|lan nated on the gl ass substrate.
engls %%%e%ﬁ?.+a BFSESFEPLY bhEocPPEUNY mpandeRRTe: REgterably

Lt kel , .t be pl at ed
1088 "5 §Pnai | BhEFRr e BRes Canhbe PoeReeR 1 a

10 -

15

20

1a£&§§£l8ﬂ'§tep is preferably 0.1 to 50 m/minute and more

preferably 5 to 15 m/minute.

As the film holding sheet 202, an infplang plastic’
deformable sheet must be prepared, and in addition, a |
flexible web or a thin film material is preferabiy useé;. in
addition, as the frame 213 supporting the film holding éheet,

a frame having a sufficient strength and flatness is

preferable, and a metal, a synthetic reéin, a fiber- -

-reinforced resin or the like is preferably used.

-~/

As the flexible web mentioned above, a mesh web of

polyester, polYpropylene, ligquid crystal polymer, or

stainless steel fibers is preferably used. .In additioﬁ; by

using a photoséensitive 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, qr'thetlike may
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conponents. In addition, in formng the netal |ayer
(circuit pattern), connection hol es may be provi ded
in the.polyimde film That is, in order to ensure
el ectrical connection 15 with the nmetal |ayer provided
-on the surface of the polyimde |layer to be adhered
to a single-sheet substrate, via holes may be
provi ded, or holes in which balls of a ball-grid
array are placed may be prOV|ded As net hods for
form ng the connection hole8? lraser perforation using
a 20 carbon di oxide |aser, YAG | aser, exciner |aser,
or the like, or chenmical etching may be enpl oyed.
be Wesd| aser €d€btdn) Sby et 0¥VLE, tReNBiabtidyLi1hSmentioned
preferably formed as an etching stopper |ayer on the
abows f aare opehiveg podbyt honlemdy | Bt fob@edadhpnethépmbdbhe, a
reinforcing plate. As a chem cal etchant 25 sol ution
hafdrreiieepohyy natleo fHé nusdgdrazi ne, an aqueous 99
pot assi um hydr oxi de solution, or the like nmay be used.
As ¢ amasithesbdE drorhaidma diheet tinnigylea Hikd e rigd the £ilm
hotoresist or netal layer may be used. In order to
ng skeekt292albegiiprcthonsleatrestabhnesucbhonol es
are formed, the inner 5 surfaces of the holes are
desFEtRed AROYR at Bee s BERee bensprcefi bhinjdcordesion of
simultaneously with the formation of the netal .|ayer '
anrﬁﬁQ%RhcdﬁgE? bRY- aBBGRUNTRECESRRec PO hehdlikerf oy be used,
onnectjon referablgﬁhas a_di aneter of 15

Iectrlc ,
an‘f %‘“‘e POrE Y QT Ry the Purfaprebershry fbs
114Lgicgodéf”§é§55t£tég § 06 800 PO A a8 SR SE 13 0¥ i
material is preferably used since the balance between the
holding force and the peelihg force can be easily obtained,

and the device used for that is not sgo large. Methods fdr

using the surface tension of liquid and the electrostatic

suction are preferable since the repetitive durability and

the ‘reproducibility are superior to that of the method for

~using the adhésion of an organic material.

As the method for using the electrostatic suction, when

one of the f£ilm holding sheet 202 and.the flexible £ilm 4

can be charged or two of them are charged so as to have

'oprSite polarities to each other, any method may be used.

As a'particul§r method for charging the film holding sheet

1202 Qr'the flexible fdilm 4, besides the‘méthod-suppl?ing.

positive or negative ionic air, when being conductive, the -
film holding sheet 202 can be adhered to the flexible film 4

by applying a high voltage. Furthermore, when a metal film




10

15

20

25

Whenever necessary, a solder resist layer is fornmed on

the circuit pattern. According to one enbodi nent of

‘the - present invention, the solder resist functions as

a peeling- assist layer and has an effect of peeling

the polyimde film215 provided with a circuit pattern

fromthe glass substrate w thout causing any folding

or curling of the polyimde film As the sol der

resist, a photosensitive solder resist or a

thernosetting sol der resist 3ay be used. OF those

nmentioned above, a photosensitive solder resist is

nore preferably 20 used for a fine circuit pattern.
isAkbemetinBnsehdegukeakst oifS thaPRl1leed bRt 2i3mCial CYit applying

pattern by a spin coater, blade coater, roll coater
a haghcoalleagedie €Bat feradl f3GkGCRhe BB hBAATRENIRRer 202

foll owed by drying, in the case of a photosensitive
andokter flegiible @iflmavi ehat beXpdivredutiongnd R21d with each

predet erm ned phot omask and devel opnent are perforned,

- .othé®. thereby form ng a solder resist pattern. By

curing at a tenperature of 100 to 200C for a
pr eteterpdnetcelae, exdmpléopfinéi natbpdt fier sosileg the
resist is conplete. After a polyimde filmhaving a

" sugfpeni tepaieer afi $iqgigecheteshey Maynbehmensiinhedciing

plate, electronic cgngonents may be bonded to the
whiche befonet EhA: Thewdber, TidMed dbebeddnby &bepSadnt s
onded to a polyim.de film having a circuit

are b _ o
»h°€3%?%rﬁhﬁﬁ5n2P?fiélgah@réa poserbeg 880 shpsepaface of

e T BT o e A A I o,
sp@gging, or dew condensation, and the two described above
are then overlapped with each othef to form a thin liquid
layer therebetween. A method is also effective in which

after liquid is sprayed beforehand onto the contact sﬁrfade

‘of the flexible film 4 and that of the film holding sheet

202, and two described above are overlapped with each 6ther,
the squeegee .is moved along the surface opposite  to the

contact surface while pressure is abplied thereto so as to

_form a thin 1iquid layer between the film holding sheet 202

and the flexible film 4. In addition, after the film

holding sheet 202 of a flexible web having an opening
poftion and the flexible £ilm 4 are brought into contact
with each other in a dry state, by spraying liquid to the -

film holding sheet 202 from the side opposite to-thercontact

- portion therebetween, liquid can be.subplied between the

£ilm holding sheet 202 and the flexible film 4 through the
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hum di ty and danp- proof packagi ng are not necessary.
Since a flexible filmis Iliable to be irreversibly
changed in dinmension by absorption of noisture, when
el ectronic conponents are bonded to a polyinmde film
which has a 15 circuit pattern and is adhered to the
gl ass substrate, a significant effect of ensuring the
connection accuracy between the circuit pattern and
the el ectronic conponents can be obtained. As an
el ectroni c- conmponent nounti iy devi ce which can be 20
used in the present invention, any device nmay be used
as long as it has an optical position detecting
opéuhnyi porandnady akliggmankqhergklon asuChnasnd sMaR € since
stage and can ensure the nmounting accuracy. According
theosubplpresebiquhdeahtiothe 8qiegribigCaah ®kf eGmaRRRusly
obt ai ned whi ch ensures the 25 nmounting accuracy of
perSpsmed, whhehlinanegtiientpmbchas aeepleferamill dadeased.
the nunber of pins is |large. Package structures of ‘
As| the Xhiguhdt impartinpathy kidhesddn, asdnclke hprvdsent
invention may be applied to bare chips, |ead frame

relypé¥ely highasurfare serajonyped; brinevenlikedy to be

E%esent invention is 5 preferably applied to bare
fothedsinhowhTetr i hkesunBekest ipi pyefeanabby usedeasda
d%rth afiEer Ltch. . In addition, a connection_mnethod
adqEbyPPn tRE %?é%%ﬁ%ngiHvénﬁpsﬁasetﬁEEﬁlenecﬂﬂ@@ﬁ@l or the
.components and-a cjrcuiit hoard is not particularly
11 ?2$?§ ,eh%%gﬁ% ?fiﬁ %?éﬁg £8. ¥8h&tre the 10 o
Posld 1AM AGAY Y 2eliod "BILNS LIS BROSKSH 8 Y

- organic material, an adhesive layer having tackiness may be
. provided on the contact surface between the film holding

-sheet 202 and the flexible film 4 in some cases. In thié

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 ié

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 sufficiently-

ensured, it is preferable that the dots have a diameter of
0.1 to 2 mm and be dispoéed 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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met hod for sinultaneously connecting many connecti on
portions is preferable. As a nethod for sinultaneously
" connecting nany connection portions, for exanple, '
there may be nentioned a nethod in which a netal
| ayer of tin, gold; 15 solder, or the Iike fornmed on
connection portions of a circuit board and a netal
layer of gold, solder, or the like formed on
connection portions of electronic conponents are
net al - bonded to each ot her” B tther nmo- conpr essi on
bonding; a nethod in which while a netal |ayer of _
tin, gold, solder, or 20 the like formed on tonnection
plavetbpnshef falti additibeand send-adaetalel aehod described.
gol d, solder, or the like forned on connection ' ,
abpvet | ohttefnativelpni afcerpanenphsianeubeisiggier eeted laver
to each other, an isotropic conductive adhesive or a
hayibag cantiyttknesadhéshveodil§ppeedshébmmen bhe thier guirtface of -
board 25. and the el ectronic conponents is cured so as
the opbyintde 1021m. apehantéakobshdtngdhered et ltbe in
which after_electronic conponents are tenporarily
TeRLRECIRT P L3t ger apastauiki BRAtEeTRpBAYepASPr bet §dTord by a
connection portions, connections are fornmed by a

SURETAFFLAR JTStRedt owlBroeeidd Befpladeyrdamay Wet Kosmed
afggpodi né of . the grfsent i nyenti on, the . '
pee%g% St ey RPIYInt @y Bnifhdaripakesl enf the glass

ouBfRE0 BATGAe LERULL B LSLD S0, ELCELLONLE potrorn

conponent s an

ongg OBEANhor 8! SEckB® Bt DyUNELLHLY Bl Hullkeo cox

ox Pi£f 8520y USEd;i oA L8 cbhfection with electronic
components.‘
In addition, in forming the metal layer (circuit

pattern), connection holes may be provided in the.polyimide

f£ilm. . 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 arraf are plaqed méy be provided. As,methddsrfor
fofming the connectidén holes, laser perforation using a |
carboh dioxide lasé;, YAG laser, excimer laser, or the 1ike,
or qhemical eEching may be emﬁloyed. ‘When laser etching is
employed, a meta1 1ayer is preferably formed as an etching
stopper‘iayer On'thé'éurféce of the polyimide film to be -
adhered to the reinforéing plate. ”As a cheﬁical etchant

solutionrfor‘the polyimide film, hydrazine,_an agqueous
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~peel i ng, whenever necessary, the peeling-assist |ayer
is renoved fromthe flexible film thereby formng a
film circuit board. In a general circuit pattern,
wiring directions are 15 deviated, and |arge-Ilength
wirestend to be aligned in a particular direction in
many cases. In the case descri bed above, peeling is
preferably performed in the direction perpendicul ar
to that in which the large-length wires are aligned
since deformation of the fil% can be reduced. 20
Furthernore, the renovable organic |ayer is preferably
heated and softened so as to reduce a peeling force
posasstumt heddekageakodat@bnt herf ith® qakbaafhudh@ised. as a
. suppressed. Since handling after peeling can be easily
mapgkrfisedefor chemicplebernhheg,t hapabefanedetitdradkt or
fromthe glass 25 substrate, the polyimde filmbe
meggl layerpmadeber nerdd 108 opideceoobbiadump s lidiardefal
by using | aser, highly pressurized water jet, or a

coppeebionnd détenenopeeredoanaplesoarehdorgledss the inner

substrate. In addition, in accordance with a work

- sugfygeniof afhel Belpenpreeconpérenbliondiatgdder ee, tthee

| ass 5 substrate and the polyimde filmmay be cut
eleGtblcpl bacFRPATRELVEi EéBY16ANGPEERY WAShedhe formation of
thkbreinff#er} with reference to exanples, the present
he Mk T ohPYrT I PRECEERL ABFCHABEA BRAVEhowdWer Copmection

resen 1 invention is,n li mi her . EXAMPLE
hoﬁeeﬁgrtelegtrkcaf éognecgiogtprefeggglg %a%t% diameter of

15 to 200 um. .The hole for placing the ball preferably has

a diameter of 50 to 800 um and more preferably 80 to 800 .

Whenever necessary, a solder resist layer is formed on
the circuit pattern. According to one embodiment of the
present invention, the so$der resist functions as a peeiiﬂg—
assist layer and has an effect of peeling the poiyimide £ilm
prqvided with a cifcuit‘pattern'from the glass substrate

without causing ény 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 soldér resist is more preferabiy.

used for a fine circuit pattern. After the solder resist is

_applied onto a circuit pattern by a spin doater,‘blade.

~coater, roll coater, bar coater, die coater, or screen .

printing machine, followed by drying, in the case of a
photosensitive solder resist, ultraviolet exposure using a

predetérmined photomask apd.development are performed,
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As a flexible film a polyimde film ("Kapton 100EN
manuf actured by Du pont-Toray Co., Ltd.) having a
thi ckness 15 of 25 pmand a size of 300 nm by 302 mm
was prepared. A soda linme glass having a thickness of
1..1 mmand a size of 300 nm by 300 mm one surface
of which was polished, prepared as a reinforcing.
plate was coated with a m xture of a ultraviolet
-curabl e pressure-sensitivenfghesive "SK dyne" 20 SW 22
(manuf actured by Soken Cheni 41 ~and Engi neering Co.,
Ltd.) and a curing agent L45 (nmanufactured by Soken
Chem cal and Engineering Co., "Ltd.) at a mxing
theaeby 6brmdfgte 8older aewdighpahbasirn)., By lcamdadgbnt a
drying at 80C for 2 mnuets. - The thickness of a _
tempapehbre ofgafAPcthbagéncaf fer dr prederasmimesittime,2 the
pm Next, onto this organic |ayer, a water-vapor 104
foppatkPRgefi Ehe( aolldkm sempesedsotomppelitgast er fil m and
an easily renovable silicone resin |ayer provided
- thetEefy dweRobuHeidd Bhtm Brisingen @érauisbrpathesk. is
VEiIe t he wat er - vapor bl ocking fil mconposed of a
PeRLPYelVaY LrPPnthRarsiefPrredne Péats-| gjectmenisei ng

led, th [yl m fil .| am_ nat ed to th
cofPGRERLF BrHeaeuPPHOE e tPe DR ARt ECus g RALE SH By epowever
dth by th i nat h inFg .,17.. |
wnef §F8e LR FRocotPLEFTFE BAE POPRES £6 PrBEioifGge flin
haifi§a 0k EDG:  Ohasseand, bhnee, sides ok Lhe Dolyimde

wer e sh™w €ac - an

 'su%§BP£9Ep9fP8ﬁ §hgeEQLmEE§oROL§LgLE§F%hE@ b%%g%g%%é%%ﬁtep'-

romthe correspondi ng. one si e glass’™®b

ofi%?ﬁﬁ@yﬁﬁtEYecEPSnEQWHEQE@eEhuéoﬁgEGEdo%a%édﬂé .34 ang
humidity and damp-proof packaging are not necéssary. Since

a flexible film-is‘liable'to’be irreversibly changed in

~dimension by absorption of moisture, when electronic

components are bonded to a polyimide film which has a
circuit pattern and is adhered té the glass substrate, a

significant effect of ensuring the connection accuracy .

'between the circuit pattern and the electromic 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 detécting 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 pitdhes aré
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ultraviolet rays at 1,000 mJ/cn2 fromthe gl ass
substrate side, so that a renovable agent |ayer was
cured. Next, by sputtering, an alloy film conposed of
chromumand nickel at a ratio of 20 to 80 (on a

wei ght basis) having a thickness of 6 nmand a copper
filmhaving a thickness of 200 nm were | am nated on
the polyimde filmin that order. A positive
phot or esi st was. appl i ed ont.o, he copper filmby a spin
coater, followed by drying at 80C for 10 m nutes.
Exposure was perfornmed for the photoresist through a
phot omask, foll owed by devel opnent, thereby formng a

smphbt andsthe haypberl10f npihscksalapbacesPackapechtructures

plating films were not required. 105 A photonask
of phfferareonoteparhavihgriviel initodi ngndsthacPtréenhs
formed. On each side 3.5 mmlong of a regular
inyenbianghay B a@@hhe@t F@nbﬁaasc{lapw dilﬁaéf fygmgfyges,
Length of 80 g and a 5 pitch of 50
anﬂr%@?ﬁeﬂrlganEQY FHP%FFyh?ﬁﬁvﬁﬁdstﬁérgr8F§BBSéﬂve¢ﬁé°n is
of the.line of b0 copnection

prEfireplEs 2pR 1§Fd5°h%erﬁgc‘al%n@flhwa? 36°5Rf, RupBFE of pine
nage'. 9,.§0i nﬁ t%”th each Otgﬁﬁ A lead wire portion

“2R Fnbngre P& g f ﬁﬁ15nﬂ$ dth of 20 pm was_
di SReSesh{ LM 1 Ne d0EEN £y HBA68 FQLAEL | Ole Piflesent:

haV|ng a WL pm par a ong Si

in@@ﬁéfQﬂ Fg?wggﬁhe§ég€réglgnbbﬁﬁgneﬂEs aﬁﬁnggErcultaboard

quadr ang connect i on pads

is!| BHEt PaPl 1 409PMy @ﬂﬂlee@'tﬁBw@§e§oolﬁ”BrW%Eeto ensure the
provided, so that totally 240 pads were di sposed, the

po§§ﬂi§ﬁa@fahhh§acy and to- 1mprove the productivity,. a

‘method for 51mu1taneously connectlng many connectlon

portlons is preferable. As a method for slmultaneously
connecting many conneétion portions, for example, thére may
be mentioned a methéd in which.a metal 1ayer of tin, gold;
solder, or the like formed on connection portions of a
circuit board and a metal layer of'gold; solder, or the like

formed on connection portions of electronic components are

'metalﬁbonded to each other by thermo-compreésion bondiﬁg; a

method in which while a metal layer of tin, gold, soclder, or

the like formed on connection portions of a gircuit boatd

. and a metal‘layer-of gold, solder, or the like formed on

connection portions of electronic components are being
pressed to each other, an isotropic conductive adhesive or a

non-conductive adhesive disposed between the circuit board

.and the electronic components is_cured so as to perform
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15. regul ar quadrangl e being made to coincide with the
center of the regular quadrangle having a side |ength
of 3.5 mm Terminals of the lead wire portions
extending fromthe pads of the regular -quadrangl e
having a 3.5 M| ong side were connected to-the
respective pads of the regul ar quadrangle 20 having a
30 nmlong side with wires having a wdth of 20 pm
thereby form ng one unit. ? Sunits thus formed were
uni formy di sposed on.a substtate having a size of 300
mmby 300 mmto forma matrix of 7 lines and 7 rows
with a regular pitch of 40 nm In addition, for

.me@ha@hgabnhpnﬂengthozsan@a§bpénéﬁtwhﬂ@braﬁﬁeweﬁ§eﬁérenlc

each formed in the photomask 106 pattern along the
CORPABBREF ATAetEFPPRATsLFSELAEE, Lot 3a50pF8Kt Pafte which is
-approxi mately 141 mm apart fromthe center thereof
pag P§5o€€an58 aPPeFOPBeFﬁé°§|88r%ﬂPHSa ﬁPP&ﬁ°6P°§60are

h fil
foﬁ?n%etyzesda sSihudEaDRpe “FRIAPnEAPRE=E ( hi ckneos of 5
b trol t | at
sul T AT GS ool U | one. Sanee Didebr 251 Br8 BE8PERG o
inYEhf9c. PORLODER! $hol SHBYEL 2SO 80 e 3Rl PYrs0bL
etcni ng usi ng an -aquaeous en peroxi de- sul furic

f1§%iﬂ1Qa§§1ﬁ°§BFbQEthQ OQDSErEHég‘ %gtLQ  B%a electronic

romumnic mprow er the resist

co ﬁénﬂﬁfﬁnaeEQVQHenspgéﬁgaeahh& fQBth%eCQ%H%Eorglzg

pl ating I'm a tin Tayer having a thickness of

plaabwﬁagéehaﬁdw@xh eheckliakess eplrating, alshar ge1fiagminegnod,
a circuit -pattern. By using a | ength nmeasuring nmachine

th&Mh&tBEE described above is preferably used. After the

.peeling, Wheﬁever necegsary, the peeiing-aésist layer is

removed from the flexible film, thereby_fbrming a £ilm
circuit board. |

In a general circuit pattexn, wiring directiéns are
deviatéd; and large-length wires .tend to be aligned in a

particular direction in many cases. In the case described

above, peeling'is prefefably'performed in the direction

perpendicular to that in which the large;lehgth wires are
aligned since defqrmafion of the film can be reduced.
Furthermore, the removable o:génic layer is-preferably |
heated and so?tened soras to reduce a peeling force since
the deformation of the £ilm can be.further:suppréssed..
Since handling after peeling'can.be easily pgrformed,

it is preferable that before peeled away from the glass

‘substrate, the polyimide film be cut into predetermined
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15 (manufactured by Sokkia Co.., Ltd.), when the

di stance between the two points provided for the

di mensi onal | ength neasurenent. was measured, which

was originally approximtely 283 mm (distance of 200

mmin an x. direction and distance of 200 mMmin ay

direction), it was 2 pmwth respect to the 20

phot omask pattern, and hence the positional accuracy

was very accurately maintajped. Next, as the

peel i ng- assi st | ayer, an aqueous solution of

pol y(vinyl al cohol) at a concentration of 20 percent

by weight was coated onto the circuit pattern,
pPi¢oksovrdabyups theregf aby90€ihgr 126emi nhigblyTheessurized

t hi ckness of a 107 poly(vinyl alcohol) layer after

waBey| HgtwasT 28, AUtTRE poflybai dhen prepedvaday wrom the

circuit pattern ~was peeled away fromthe gl ass
glagpserheerpyet helpedfifhfionppanatasosAanaei Kifhga work
,Zéag. The curved surface of the 5 _hol ding portion 14
815905 RBr GLEGFECRAGI GemBPREDS RAPdARE devpseyutBenghess
rupber havi,ng, a hardness of 700 was_used for the ,
subgPhehe Bon PhR BALYATLdE b RaLS) REot U SPRE | oadi ng
'régg%grsg 9 thgt t he_gl ass suggtratg was brought into
P onr &t PRErBAFTR® ha9V8eBEm85EEPoNn was. perfornmed at
- 100 10 hPa.. A-pressi-ng pressure of the holding
portion 14 applied to the flexible filmwas set to
0. SAe.ri = . LNg.S . Of e
O Yol Al Iy VR S i SRESHO Y of U AR
in¥8St £OANGEI 8dpbOrhiPenbp! §b88rPREH; OBowldeW, t Bhd BlreRent
ring, and the roll surtace speed V1 of the _

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 pym and a size of 300 mm by 302 mm was‘pfepared.

"+ A soda lime glass having a thicknéss of 1.1 ﬁm and ‘a
size of 300 mm by 300 mm, one surface of which Waé polished,
prepared as a reinforcing plate was coated with a mixture of
a ultraviolet curable pressure-sensitive adhesive "SK dyne"
SW-22 (manufactured by Soken Chemical and'Engineéring Co.,
Ltd.) and-a cyring agent L45 (manufactured by Soken Chemical

and Engineering Co., 4Ltd.) 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 um.  Next, onto. this organic laver, a water-vapor




15 hol ding portion was set to 0.31 mimnute. In
addition, when the tension applied to the polyimde
filmper unit cross- sectional area exceeded 6.4x106
N n2, the slip ring was designed to work. The pee
angl e between the reinforcildg -plate and the flexible
filmin. peeling was up to 20. 20 In the polyimde
filmprovided with the circuit pattern obtained after
t he peeling, folding, cracking, andcurling were not
bloghksey vEHIN afrd fiiHa cegnbsedast excrdlwartcerNExin ahé an easily
poly(vinyl alcohol) layer formed on the circuit board
remﬂﬁ§b¥%nﬁw¥kﬁq@$ washnhndayst ngrowitcdsd, Hh@kﬁémbdwaQSa@Nered and
thereby formng a filmcircuit board. By using
Wasl@ ent ditRENSiWREH- | engt h measuring machi ne SM C- 800
(manuf actured by Sokkia Co., Ltd.), when the distance
betthddfi the Yakrpoiawes prevkded onn ergpeained fi Padvester
circuit board for the | ength nmeasurenent, which was
£ilg, 2Grnal 1 15Cappr 66’(?%tjeﬁllbgﬁr28r@smﬁe(léllgstpﬁﬁéédof thgopphyimide
..in the x direction and distance of 200 mnmin the y
T1lgi rect i w)-ehetherdPraddital 91aiheP¥Heed ghthnahe Temovable
nmeasured and was conpared to the result obtained
oT9RRTor LAY He ﬁ%@ﬁdngtheffﬁ(%ncﬁé{né‘@el A28 B e S HRAE Wt%gn 17.
I g g the train was very small, and hence an
nEReal PeTh ISFrV\%%u%ﬂat%Sné&me%m@tz théfar Eiﬁi?s of the
ia attern was obtained in the sanme manner as [
g R/BEEtli SNeXt eS8 elthFCPSiHYbf%lC@acﬁ%lﬁ‘av’Fﬁa 51%?%“% each

othsgd 4y oY, & PRLWere et al -bonded fo the gonnection e fiim

protruding from the corresponding one side of the glass by 2 nm.
~Subsequently, the laminate thus formed was irradiated with
ultraviolet rays at 1,000 mJ/cm® from the glass substrate side, so
that a removable agent layer was cured.

Next, by sputtering, an alloy film composed of chromium and
nickel at a ratio of 20 to 80 (on a weight basis) having a
thickness of & nm and a copper film having a thickness of 200 nm
were laminated on the polyimide film in that order. A positive
photoresist was applied ontce 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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the circuit pattern by Flip Chip Bonder FC-70
(manufactured by TORAY Engi neering Co., Ltd.) while
bei ng heated to 385C fromthe IC chip side. In each
of the nodel 1C chips described above, 4 Iines each
conposed of 60 gold plated.. 20 bunps with a pitch of
50 pm were disposed to forma regular quadrangle. The
al i gnment of the nodel IC chips with the connection
- pads of the circuit pattequﬂ@s_satisfactoriIy
performed. Next, as the peeling-assistance |ayer, an
aqueous 25 solution of poly(vinyl alcohol) at a
concentration of 20 109 percent by wei ght was applied
onto phipd omiaisdu v tratre rimr e dwedh riyy - tdrey i gl awioaC
for 20 mnutes. After drying, the thickness of a
sty §yng mas deored) | ayer was 20 pm I n the same
manner as that in EXAMPLE 1, using the 5 peeling
apP&r £A¢8 SAGN 3% My longk)of thegBiiamiadyangle, 60
rovided with the circuit pattern connected to the IC
Cori Pl OMeRAdH el i Aiay O r Bt ¥he Byl beRILHLRE §Peim, and a

_ ekt ot dik . 9SRERE APk, 2nc
2163 FE AR IO S ) B mf SHRbLR 80 1PRAF were

)r 1 espo to the 1C.chips 10 rovided. The

di%%éﬁe hg?@kggFﬂE% Fth ?%?n_ﬁ?%i%ﬁeéﬁaggnngﬁ 1pRepads and
| . . . . . | e
th%xﬁaﬂégfagéiqﬂgwgi&@ é%vﬁﬁ?hgtﬁ§§%£ﬂ90f 9.% ﬁgrﬁere made

yl m'de m provi I'fcurt” pat

to %ﬁé‘ﬂ’e e led i &t‘?}?é“‘g’zaf-f’é?.Wir&rlﬁt‘}%ggn A¥ing a.

curl'i ng were not observed, and e resu

1efi@eld ey ‘ot X ,wi&@n POEY4Y1 ! wid CaD8bdsL8Y BFom - the

formed on the
center of each connection pad having 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 um) were provided,

15

20

25

S0 that totally 240 pads were disposed, the center of this

regular quadrangle being made to coincide with the center of"

' the'regulaf-quadrangle having a side lerigth of 3.5 mm.

Terminals of the_ledd wire portions éxtending 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.formipg‘one unit. The units thus formed wéré
uniférmly‘dispQSed om. a substrate haviﬁg a size of 300 mm by
300 mm to form a matrix of 7 lines and 7'fows with a regular
pitch of 40 mm. In addition, for dimensional length

measurement, four markers were each formed in the photomask
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circuit board was renoved by washi ng usi ng water,
followed by drying, thereby formng a filmcircuit
board. By using the dinensional |ength neasuring
machi ne SM C-800 (nmanufactured by -Sokkia Co., Ltd.),
when t he di stance 20 between the two points provided
on the obtained filmcircuit board for the

di mensi onal | ength neasurenent, which was originally
approxi mately 283 mm (dista @g of 200 mMmin the x
direction and di stance of 2 mmin the y direction)
in the diagonal line direction, was neasured and was
conpared to 25 the result obt ai ned before the peel i ng,

. patbherghahgegi hhél@iadosadnténwasfwichle sub2lrame: ble a

strain was very snall, and. hence an excellent result :
posbhtiobt abpEdxiEXARPYEL215mA sbacti fropatther cender thereof

obtained in the sane manner as that in EXAVPLE 1. .
(dheResed B@I@éleleEPs?hShSQG@OWéﬁbnaf@dﬁ@he@fbﬁoﬂiFﬁdhi

Chem cal Co., Ltd% was pattern-printed on the circuit _

patiieettn FOF M EhR IRPVE nFeRPET| fidRhaF BRafRleRErede. a

connection gads by a s¢reen printing machine, faoll owed

C°%93rd}§¥ﬁ5 ?Véﬁﬁ:?théekﬁ?ﬁﬁt8§ 5F FtWéFwSPémeﬁeQW
ormed at 150C for es, t her.eb
138 roRe PSS PRk 86T LS, & cPRpEr Swadoch Blacde ShEaton:

.d f h
o SR ik BT, S Bhe i
sof@EfoE?téﬁabBQdSQfEOeEQﬁlﬁS”HSEth%np%%%e%hs %@drogen

'peroxide—sulfuric acid base solution, the copper'fiim and

the'chromium—nickel_alloy—film-?rovided under the resist

layer were removed. Subsequently, on the copper plating

S film, a t;n 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 dimensional length -

measurement was measured, which was originally approximatély '
283 mm (distance of 200 mm in an x:direction'énd_distaﬁce-of |
200 mm in a y direction), it was * 2 um with respect to the
photomask pattern, and hence the‘positioﬁal accuracy was
very éccuréte}ylmaintained.

Next, as thg peeiing-assisﬁ layer, an aqqeous solution
of poly(vinyl alcohol) at a concentration of 20 pércent by

weight was coated onto the circuit pattern, followed by

~drying at 90°C for 20 minutes. Thé thickness of a
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circuit. pattern. The alignnent of the nodel |C chips
wWth the connection pads of the circuit pattern was
satisfactorily performed. 20 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 glass substrate. The peel -angle between
the reinforcing plate and t?' flexible filmwas up 25
to 20 in peeling. In the po §7nfde filmprovided wth
the - 111 circuit pattern obtained after the peeling,
fol ding, cracking, and curling were not observed, and

- poinéviagll alnabolextelkenaft¥bedryhingdiwatanoe ubet ween

the two points provided on. 5 the obtained film ‘
ci r'thg tpobeimideriiie pieehde¢dnel theblye hcineasurpasheérn .
whi ch was originally approximately 283 nm (distance

wagfPopbefnnrayt AEOR Hheeglpsm gnbsdirstanby she2peelimg

inthe y direction) in the diagonal line direction,
fochREefeSUrtasht aiftnéde

h gﬁfore t he, 10 feeLing, t he change in distance was
ROGAHRT nPOBBIAT Lhehadt fafHriALUEEr YadiHe| OTaRQ0nBRecaBR 2

In this_exa e, si.nce

: I _ . Obt ai ped. I
T e A
.' d | d st aft th a4

N LA St a——

taﬁie §%A@nghét the glass substrate was brought inﬁo_
contact therewith;-and vacuuni-suction was performed:at 100
hPa.., A pﬁessing pressﬁre of the holding portioen 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 hoiding porﬁioﬁ
14 with a slip ring, and the roll surface speed V1 of the -

holding portion was set to 0.31 m/ﬁinute._ In addition,  when

the tension applied to the polyimide film per unit cross-

sgctional area -exceeded 6.4*106 N/mz,'the slip ring was

(‘designed to work. The peel angle between the reinfbrcing

plate and the flexible film in peeling was up to 20°.

In the polyimide film provided with the circuit.pattern

-obtained afte; 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.dryiﬂg, thereby foiming a film circuit board. By using-



A circuit pattern was obtained in the sane nmanner as
that in EXAMPLE 1. 20 Next, a solder resist "FLEX
PHOTO | MAGE MASK" NPR-90 (manufactured by N ppon
Pol ytech Corp) was pattern-printed on the circuit
pattern fornmed on the polyimde filmother than the
connection pads by a screen printing machine,

foll owed by heat curing at 70C for 30 minutes. 25
Subsequently, the sol der éﬂé | ayer was irradiated
with 112 wultraviolet rays 500 m)/ cn2, and heat
curing at 150C for 30 minutes was further perforned.
Finally, post .exposure was performed by irradiation

th@fdxmemswmmﬁbtlemgshemedsﬁﬁﬂngnmé¢hnﬁe SWEC®YO0f or M ng

a solder resist layer. The 5 thickness of the sol der

| (mawsfactafedrbhesokkia  Gg. wabta4) m whepxthe| &isbtansame

manner as that in EXAWPLE 2; the IC chips were . ]
bepeen - b devo teoines c@mvé%@e@nopaﬁbeoﬁbtﬁén%@r%’HH‘ circuit

pattern. The alignnment of the nodel 1 C chips, with_ _the
boapdnke¥ | be b%ﬂ%t%fm?%%ué?mﬁﬁFt ﬁh%?hrﬂaﬁa%rl@lnally

: sat|sfactorllg perfo . In the_sanme nmnner as é ]
APRFOERAMEE s%g(%%ta%@ Pho2 AP pEP at BistRRohndF Rection |

' andidigfel %%t?gr%gﬁo*ﬁlnrenﬂcﬁaﬁ%mﬂ Qgé'tgﬁ%smm}aéepééﬁganal
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| ass substrate. The

iR THER T T oA PRt B PG Ra: RETPRERToFS PRpFesult.
on¥BEnbB H10-20 LR PEELing, 1 DrLhenRolyi FhagiEELRLe was

provi ed W CIrCU pattern al ne
wieﬁfﬁ'fgbofﬁmg'ﬁﬁk strain was very small, and hence an

excellent result was obtained.

EXAMPLE 2

| "A circuit pattern ﬁas obtained in the same maﬁner as
that in EXAMPLﬁ‘l. Next, model IC chips each having a size
of 4 mm by 4 mm werermetal-bonded_to thelgonnectiOn pads of
fhe 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. In each of the model IC chips

described above, 4 lines each composéd 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 layer, an agueous

solution of poly(vinyl alcohol) at a'concentratiqn of 20
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~cracking, and curling were not observed, and the
result was excellent. 20 Wen the di stance between
the two points provided on the obtained filmcircuit
board for the dinensional |ength neasurenment, which
was originally approximtely 283 mm (distance of 200
mmin the x direction and distance of 200 mMmin the y
direction) in the diagonal |ine direction, was 25
nmeasured and was conpared tgo he result obtained
before the 113 peeling, the"Cthange in distance was
Wwthin 20 m the strain was very small, and hence an
excellent result was obtained. In this exanple, since

‘petﬁensobﬂeweightswakaqppliaéednas the péebunhg- pasicekn,

| ayer can be used as a solder 5 resist after the
fobkevedgbyidrytngost n2@@6sficy 20 ménovesit . AFEXAMBEFifg,
A circuit pattern was obtained in the same manner as
the hphicknes@WPL R 1pollp (Keryl ahcoheliabeyeunwes 29 timat
i'n EXAMPLE 2, the IC chips were netal -bonded to the
confedthoEangipagmenas cihati in pBfANPE Theuslhgnkeat
oi the nodel 1C chips with the connection pads of the

| Pegt1RY)| IPPFLATEF SHREn 38t Figactbfl | ytherpolweside1ilp

t he_same, nanner as.that i n EXAMPLE 2,‘usin% t he .
PTOYAPT it Spptrat Thr ShbhnPR RERFY. copapctefetpolhenifechips
filr ided.with th [ it tter ted t
wad REFLERNTIRY EQ0 ERT Ul afiAy SrPERTERS - gl HOES¥REs: 1 5; bhe

hof%f&&tp$£@qoﬁrfﬁmshown in Fig. 3, the recess portiohs 36
(5 mm by 5 mm, depth of 1 mm) corresponding to the IC chips
were provided. The-peel angle betweenlthe reinfofcing-pla;e
and the flexible film was up to 20° in peeling. In'the'
polyimide film pro?idéd with the circuit pattern obtained
after the peeling, folding, cracking, and curling were not
obserfed, and the result was excellent. \

Next, the poly{vinyl alcohol) 1ayer'fbrmed on the

circuit board was removed by washing using water, followed

. by drying, thereby forming a film circuit board. By using
‘the dimensional iength measuring machine SMIC-800

.(manufactu:ed by Sokkia Co., Ltd.), when the distance

between the two points provided on the obtained film circuit

board for'theldimensional 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
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peel i ng-assi st layer is not provided. The peel angle
20 between the reinforcing plate and the flexible.
film was up to 40 in peeling. In the polyimde 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 tead wire portion 25 extending fromthe
connection pad, but the degree of curling. 114 - was
an acceptable level. \Went O.d7 st ance between the two
poi nts provided on the obtained filmcircuit board
for the dinensional length neasurenent, which was

digtantceardy apphdxi a2 el ym 288hems br4 th skasceeod 20811 and
in the x direction and distance of 200 mmin the y

henite ezt | e@del e herdsaybnahs| obheailnedcti on, was
nmeasured and was conpared to the result obtained
before the peeling, the change in distance was w thin
20 m the strain was very small, and hence an

. EXRMRIH | ®nt result was 10 obtai ned. EXAVPLE 6 . A

circuit pattern was obtained in the same manner as

t hdt GYFERAVEAE By et qRfFainra 1301 | Eve nEpIpe dReRRe®. as
. That 15 is, a mxture of a.weak adhesive renovabl e
thalyelh BEBMRLE k- EXKOL- 257 (manufactured by Toyo | nk

M ., Ltd. d ur | BXX5134 L
e L A R S i g T et Eadsizea by it fachi

cndfildd o 10ud PA% BPRLLEL, A%HLIE: HeqRVERECQLERRC

ayer, Tol1lowe
pattern formed on the polyimide film other than the

connection pads by a screen printing machine, followed by
drying at 90°C for 30 minutes. Furthermore, heat curing was

perfofmed at 150°C for 90 minutes, thereby forming a solder

.resist layer. The thickness of the solder resist after heat

curing ﬁas 20 um.

‘Nekt, in the same manner as that in EXAMPLE 2, the IC
chips were metal-bonded to the cénnection,pads of tﬁe
circuit pattern. The alignment of the model IC chips with
the conﬁection pads'of'the ¢ircuit pattern was
Satisfactorily performed.

In the_samélmanner as that'iﬁ EXAMPLE 2, using the

peelingrappargtus shown in Fig. 2(&), the polyimide filmr

provided with the circuit pattern connected to the IC chips

was peeled éway from the glass substrate. - The peel angle
between the reinforcing plate and the flexible film was up

to 20° in peeling. In the poiyimide film ptovided with the



10

15

20

25

20 seconds, so that the thickness of the renovable.

agent after drying was set to.5 gm Next, in the sane

manner as that in  EXAVMPLE 2, the I C chips were

nmet al - bonded to the connection pads of the circuit

pattern. The alignment of the nodel IC chips with the

connection pads of the circuit pattern was 25

satisfactorily perforned. 115 |In the sanme nmanner as

that in EXAMPLE 2 except t the peeling-assist

| ayer was not provided, usi the peeling apparatus

~shown .in Fig. 2(a), the polyimde filmprovided wth

the circuit pattern connected to the I C chips was 5
cimpesl edavesrh raptaimed| afsesubberpeelifipe pedfiinggl e

between the reinforcing plate and the flexible film
cragiingh and 400rl ingeettragnot nobherpeflyi ahdethel mesult was

provided with the circuit pattern obtained after the
exqridie™y, bending and cracking were not observed, and

the resul.t was excellent. 10 Slight curling was | ' :

ob¥ePedbft FARFINRRI RE FeEePbriitdntve @l hPrevitedeon.

connecti o ad, but the degree_of curling was an
the %&ﬁ% f%%%l?19%%htth%gﬁﬁsﬁgﬁthﬁe?%EEHSPﬂEaﬂméength

I_nt id t he, obtajned fil ' It d
et AL Bride | SRUEHRS LBy nRRREPEIERES KAER s

e x direction an

(i HAEIdY PPPTRY R EnY 03 PILETER' aRA° 95200 0k Boo

o % 85 Ap)a ] Pob DEof] A00NBhe| 4DEELLECTE R, AVBSCLion, was

nmeasure was conpare resu al ne

, me%fnfgcfh&eﬁlf-w §eé&919aré@et8héﬂgerégui'Esbﬂﬂﬁﬁn\éﬁsb\éﬁfk%nthe'

peeling, the change in distance was within * 20 pm, the

strain was very small, and hence an excellent result was

: obtainédi ;In,this example,:since the solder resist layer

used as the peeling-assist layer 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 obtained in the same manner as

‘that in EXAMPLE 1.

ﬂext, a solder resist "FLEX PHOTdilMAGE_MASK" NPR-90
(manufacturéd)ﬁy Nipﬁon Polytech Corp)‘was péttern-printed
on the.circuit patténn fgrmed_on'the.polyimide film other
than the cOnnection.padé by'a screen printing machine,
followed by heat curing at 70°C for 30 ﬁiﬁutes.

qusequently,'the sblder'reSiSt layer was irradiated with

)
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20 strain was very small, and hence an excell ent
result was obtained. EXAMPLE 7-A polyimde film
provided with the circuit pattern 25 connected to the
I C chips was obtained in the sane manner as 116 that
in EXAMPLE 5 except that a polyimde film having a
t hi ckness of 25 pm and a size of 300 by 302 mm
("UPILEX" 25S manufactured by Ube Industries, Ltd.)
was used as the flexible fj] The peel angl e between
the reinforcing plate 5 ahdl%gg"flexible filmwas up
to 40 in peeling. In the polyimde filmprovided with
the circuit pattern obtaine after the peeling,
ul beadi BPe BNda g agki OO War gcndl abdeheed, cuandgt At 150°C for
result was excellent. Slight curling was observed at
3othenteasd whsefpotheonpexfennedg f FomrilAy.coesdécErpesure
pad, 10 but the degree of curling was an acceptabl e
wakepelfovhed bheidisfaatéohepfend trhFioketpaayesat 1,500
proyided on the peeled polyinmde filmfor the,
mJ dcwenstbeneby efigrhingeasapbaent refhseh La€Tor i §fRal | y
approxi mately 283 mm (distance of 200 nmin the Xx
thiFkeesFont arlicdpal AREeTEF 1260 SEh SmeR & [Urgng was 24 pm.
direction) in the diagonal |ine direction
medNekld, :)u@ hehe hadle TRRREEt AfcEPAFt A 3§B§?’$§t gt ke 1€

- _photomask pattern W thin 20 m .the str
-Chw?yw%ﬁaf“?,‘:aéﬁaoﬁg%ge tan thgc SoPARC s, A O the

ci?%}ﬁg‘gg'&itfegagﬁ :;'?Ea.SLiéan%lnX:i Tlgd lRdu oY et id Rvien
the connection. pads of the circuit pattern was o
satisfactorily‘performed.

In the same manner as that in EXAMPLE. 2, uéing the
peeling apparatus shown in Fig. 2(af, 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 thé-distance between the two points provided on
‘the obtained film circuit board for the dimensional length
measurement, which was originaliy approximately 283 mm.
(distance of 200.mm'in ﬁhe x direction and distance of 200
mm in the y direction) in the diagqﬁal linerdiréqtion; was

measured and wasicbmpared to the result obtained before the
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connected to the I C chips was obtained in the sanme
manner as that in EXAMPLE 5 except that al um na
having a thickness of _ 1 nmm and a size of 300 by
300 nm was used as the reinforcing 25 plate. 117 The
peel angle between the reinforcing plate and the
flexible filmwas up to 400 in peeling. In the
polyimde filmprovided with the circuit pattern
obt ai ned after the peellngh*folding and cracking were
not observed, and the 5 re was excellent. Slight
“curling was observed at the, |ead wire portion
extending fromthe connection pad, but the degree of

‘peeling hgthwsclamee captdbd eahew evas Wabthihetr d2 Gt ancethe

bet ween the two points provided on the peel ed
stpolyiwasevéry nsiall t hend engthde nevsexeakthént wheshlt19as
was originally approxi mately 283 mm (di stance of 200 -
obtainedt helx thiscexambed sistantke ofolder mesisthdayer
direction) in the diagonal linée direction, was
useRaTrie perlid@mamsist wenneenvbehusedpeetat solfer |
phot omask pattern was within 20 pm the strain was .
re%% 3heeY | the PeRhtng anl exte| Pehtnages eyt tygsemove it.
obt ai ned. EXAMPLE 9 A polyimde film provided with
the circuit pattern connected to the.1C chi ps was
EX%&%@% d in the sane manner as 20 that .in EXAMPLE 5 _
t that the curvature radius of the 'curved surface

t ortlon 14 S, setf to .70 mm
angf?l rLelb rP%t & Feiifor é’:"\:ﬁagub‘? tlé’ atrﬂF e mam?er _as
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 the model IC chips with
the connection pads of the circuit pattern was
satisfactorily performed.

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. 1In 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'dégree‘of curling.
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flexible filmwas up to 70 in peeling. Folding and
cracki ng were not observed by peeling, and 25 the
result was excellent. Slight curling was observed at
118 the lead wire portion of the circuit pattern on
the polyimde film but the degree of curling was an
acceptable Ilevel. Wen the distance between the two
poi nts provided on 5 the peeled polyinmde filmfor
t he di mensi onal |ength agfienent whi ch was
originally approxinately. 283 mm (distance of 200 mm
in the x direction and distance of 200 mmin the y
direction) in the diagonal |ine direction, was
wagreasuaedeptdlelehbeygelin distance with respect to the
10 photonask. pattern was within 20 gm the strain was
verihersidle  digthniemdee twe e cel$ etwo resints \pgovided on
obt ai ned. = EXAMPLE 10 A yimde filmprovided with
th%h%bE@%%ﬁﬂtfbbwt%%ﬁcgstcgﬁﬁéétéartéhehélmenehppglmégngth
obtai ned in the sane manner as that in EXAMPLE 5
m%ﬁ%ﬁ?ﬂ%m@h@hc‘tﬂ?%a%itglflaaimSaePr?ﬁémaanea83 mm
to

f hol di t 14 t
(ARG REE SEAPE BB heRPBRE HEFRFotEnansl AL8CaRAS AE 200

AR ] M Al e
el AT LA SRS, DR g o

peéfiﬂ\fentﬁé‘e *é{\ﬂge PPy NGB PLA¥LIGSs QDchbE Pesbefn, thne
polyimide filmfor the

strain was very small, and heénce an excellent result was

obtained.

EXAMPLE 6

A circuit 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 ll'C).lf*il')ai.n_"

'EXK01-257 (manufactured by Toyo Ink Mfg. Co., Ltd.) and a

curing agent BXX5134 (manufadturedrby Toyo Ink Mfg. Co.,

. Ltd.) at a mixing ratio of 7 to 1 was applied as the

removable organic layer, followed by drying at 100°C for 30

seconds, so that the thickhess of the removable agent after

‘drying was set to.5 um. 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 the model IC

- chips with the connection pads of the circuit pattern was

satisfactorily performed.
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di mensi onal |ength nmeasurenment, which was originally
25 approximately 283 mm (di stance-of 200 mmin the x
direction 119 and distance of 200 mmin the y
direction) in the diagonal I|ine direction, was
- measured, sone data showed an increase of up to 26 pm
W th respect to the photomask pattern. 5 EXAMPLE 11 A
polyimde filmprovided with the circuit pattern
connected to the IC chips_mgf obtained in the sane
manner as that in EXAMPLE 3x6ept that a silicone
.resin was used for the holding portion 14. The pee
angl e between the 10 reinforcing plate and the
f | ek bttee fodme vissnupr t @s 3Chah ipeBKAMPLE| 2 arldeptonhat the
180-direction peel strength obtained when the
pepbingradeist| haver pael edtamapvided, t meingoltiiengeeling
portion 14 made of a silicone resin was 0.98 NNm By
appRERFNHE, skavri aB, Figl dPig) angher nokivigiver §idot provided
observed at the lead wire portion of the circuit

Wiphi FRenCHRCUL hePRbIFGFRi gEnPELkedake the A&schipRayas

eicsllent. When the _di stance between the two points
PeRt Bl ALAY oh T PHetBBeFlasSpsrbrirateri | MioPeele angle

- Dol TP e Er 5 BRS P B SEAnEB Ao NS08 LARIPA 220 Snfio vl up

ol SEELASB e ot P 200, 10 e Y il Ok

i h the diagona i

'ciggéfge 5Qteg%f%ﬁP%?ng§BQE%§§?E§ES%ge&g% ph%%%%ﬁ%gngﬁq

atter was rain s very

cr§@ﬁiﬂ§nﬁ@ré”pSKCSLEQPQedEeéﬂhttﬂ@srgghﬁkn%gs excellent.
Slight curling was observed at the iead wire portiom -

extending from the connection pad, but the degree of.curling'

" was an acceptable level.

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
{Qistance of 200 mm in the x direction and distance of 200-
mm iﬁ:the b diteqtion) in the diagonal line direétion, was
measured and was compared to the result obtained before the
peelipg, the change in distance was within % 20fum; Ehe
strain was very small, and 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
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25 120 - EXAMPLE 12 A circuit pattern was obtained in

the sane manner as that in EXAMPLE 1. In the sane

manner as'that in EXAVMPLE 2, the I1C chips 5 were

net al - bonded to the connection pads of the circuit

pattern. The alignnent of the bunps of the nodel IC

chips wth the connection pads of the circuit pattern

was preferably perforned. By using the peeling

apparatus 150 shown in Figs,_ 16(a) 10 and 16(b), the

pol yimide filmprovided with*®he circuit pattern

connected to the I C chips was peeled away fromthe
- glass substrate. The curvature radius of the curved
thatrimcBXAMPLENE hetdpngthatt hopoldiwdde6@d1mmhatiag a

degree of vacuum for suction of the flexible film by
thidlendsd dbofig2popmi andld §5zeaefl1000hBy, 342dmm ("UPILEX" 258

pol yur et hane rubber having a hardness of 70 was used
mapyfachuredi by Pbe Théupbrdemg podtidowasdused as the

addi tion, the pressing pressure of the holding portion
fleuibhppfidn-t oThﬁepfepgxﬁagéef PeWREY sbe reisforcipg, plate

and the  rightward relative noving speed V2 of the -
and  the fRexiRloofhly| VA WHsteef0foin. BepliPayt eIN fhe

he hol ding portion, 14, ~the recess portions 36 (5 by :

P°%Y+Hﬁ3‘ae5% moPrevigded Wirhethenginguis PREtere ektpdned

o ded. On: the,l oadi- tabl.e 30, th lyimd :
w5788 g T 80 R 20 RO

an&'Eﬁgl£eQ§iEe§Qscggggfiggtto §T§gL§ %ﬁ%&%ng was observed
at the lead wire portibn extending from the cbnnection pad,"

but the degrge of curling was an acceptable 1evei.

When the distance between the two points provided on

. the peeled'polyimide film for the dimensional length

measﬁrement, which was-originally approximately 283 mm
(distance of 200 mm in the x direction and distaﬁce of 200
mm in the y direction) in the diagonal iiné direction, was
measured,lthe change in distance with réspect to the
photomask pattern was withiﬁ'i.zo Um, the strain was very.

small,rand hence an excellent result was obtained.

EXAMPLE 8

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 alumina having a thickness of

-1 mm and a size of 300 by 300 mm was used as the reinforcing

plate.



25 and was vacuum sucked at 100 hPa. The peel angle

between 121 the reinforcing plate and the flexible

filmwas up to 400 in peeling. In addition, the speed

of the rotary notor 160 was controlled so that the

roll surface speed VI of the holding surface of the

hol ding portion 14 was set to 0.31 mMmnute. 5-

Furthernore, the supply voltage to the el ectromagnetic

clutch 156 was adjusted so that the tension per cross-

sectional area applied to th&’polyinmde filmin

peeling was 6 2 6.4X10 NNmor |less, and the peeling

was perfornmed. Although the lead wire portion of the

Ci rthe tpepel taigl @rbéheced Otpel yefmdertihg paatcs! aght kie

curled by peeling, folding and cracki ng were not
flebitkeigelilmandabenpetbhéOrednl pewddngexcdahnl ehle. pdheimide

t he di stance between the two points provided on the
fipeeprdvpdedi witdh fhenvivcutbepditiremsi obdlainedngifiter the
© “measurenent, which was originally approximtely 283 15
Peedhindi sfahdingf apdocrarkhnghwexednodgc pberraed ., desdande
' of 200 mmin_the y direction) in the diagonal I|ine
regiil bcvrdncxcahlchbasufbdghtheugRinge vins obseaned witt frhew

respect to the photonask pattern was within 20 gm
1‘€%§d"h€ﬂe%°551%§c@?*r-@milnse%mn ke seraesédon pgd, but the

aeREEER5E§§ EﬁANPLE 1A circutéigéttern was obtained in
THess WhhhBy ¥8S #RaPCFRPEXRNELESYSL-

When the distance between the two points prdvided on
the peeled polyimide f£ilm for the length measurement, which
was originally approximately 283 mm (distance of 200 mm inr
the x direction‘and distance of 200 mm in-the vy direction)
in the diagonal line direction, was measured, the change in
distance with reépect to the photomasklbattern was ﬁithin s
20 pm, the strain was very small, and hence an excellent

résult was obtained.

EXAMPLE 9

A polyimide film provided with the circuit pattern
connecpéd to the IC chips was obtained in the same manner as
that in EXAMPLEVS except that the Curvature radius of the
curved suffaég of the holding“portioﬁ 14 was set to 70 mm.
The peel angle between the'reiﬁforcing plate and the
flexible film was up to 70° in peeling. | |

Féldihg and Craéking were not qbserved by peeling, and

the result was excellent. Slight curling was observed at

4




10

15

- 20 -

25

In the sanme manner as that in. EXAMPLE 2, the IC chips
25 were netal -bonded to the connection pads of the
circuit - 122 pattern. The alignment of the bunps of
the nodel 1C chips and the connection pads of the
circuit pattern was preferably perfornmed. Except that
the speed of the rotation notor 160 was controlled so
that the roll surface speed V1 of the holding surface
of the holding portion 14 was set to 0.3 m mnute, and
that the rightward rel ativethbving speed V2 of the
frame 18 in peeling was set to the sane as that
descri bed above, the peeling was perforned in the
thealeadranies portivi of XAMPLECA2t paActden erethag,
t he peel angle 38 between the reinforcing plate and

polnbnidé efilohe Hut nilex ckegtede 86f nearl yingt whibeagndcokptable

the peeling of the flexible filmin sone cases, and
ley#ie- flexible filmprovided with the circuit pattern
was strongly curled in the vicinity of a position at
whivdren Hdiep ddlsitipgdies bl twesin oo | ot . pdfers tieovided on
di stance between the two_points provided on the peeled "
the peslgderolviniderfie Eprebheohbirenshgeal length
nmeasurenent, which was originally approximtely 283

-meefﬁﬁlf%f?%‘%%'nc"éhjd?h M REIPLERELY APPEeXiBAtahy 283 mm

di stance of 200 nmmin the y_direction) in_the di agona
‘dlrsr%aem’%i‘?@c%‘?z%ﬁ‘}mvad‘s heshretrechbien (ard dhdtmacgnot 200

increase of. up to 30 . pmw th, respect_to the photomask.
™ Jat t‘tgl}en.y éﬁ\ﬁ%ﬁ;&ﬁr@E JE‘?(AWEgﬁa%’ #1 clige p‘a%fgf’ﬁlﬂﬁs was
| ned sane. nanner_as that in LE, 4, and
meUAGEIND SlEhE T BN 88 bk HsnBot BTt
photomask pattern was within % 20 pm,  the strain was very

small, and hencg an excellent resﬁlt was cbtained.

- EXAMPLE 10

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 curvatqre radius bf the
curved surface of the holding poﬁtion 14 was set to 1,200 mm.
The peel angle between the reinfofcing platé‘and the |
flexible film was up to i0° in péeling.' In the circuit

pattern on the polyimide £ilm, deformation such as folding

and curling was not observed by peeling, and the result was

excellent. However, when the distancé between the two

points provided on the peeled polyimidexfiim for the

_dimensional.length measurement, which was originally

approximately 283 mm (distance of 200 mm in the x direc;ion,:'
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thereto. The gl ass substrate side was adsorbed to the

| oadi ng table 30 provided with a vacuum sucti on

mechanism and a part of the polyimde film

protruding fromthe edge of the glass was held by a

hand and was lifted upward in the 5 direction

per pendi cul ar to the gl ass substrate, so that the

polyimde filmwas gradually peel ed away fromthe

gl ass substrate. At parts on which the nodel |C chips

are nounted, the peeling fbtée for peeling the

polyimde filmfromthe 10 substrate is increased,

fol ding was observed in part of the circuit pattern
andndfibeapokybfi deof mihmiaf tee yhaipeekinbg) dﬁdtheaﬂlagonal
" result, the circuit pattern could not be used as a
11peodmcEctlnnadﬂaB|maasatenarssmendwhacbhbhed aedehchk@ase

chips were .not nounted, the circuit pattern on the
ofpupykai 86 fin| with wespsttongl yheuphedomhtir paeern.

peeling, and the flatness was degraded. EXAMPLE 13 A

circuit pattern was obtained in the sanme manner as 20

that in EXAMPLE 2 except that a polyimde film having"

- EXAMPLE| tkness of 25 pmand a size of 300 by 298 nm was

pre ared ., as_the erX|bIe film that the three sides
RE G de nif 17 perevided sy HeR Eheiqbrouit pattern

$ ﬁé#n%de'fL mwere,  flush with each_ other, and the ..
COPRREFRT NGO ohBe st HeCBEPFn¥aFoPY AR BB AFinthEs SaBs manner as

fromt

t di
e R P ELE " 52 e e B Res g adeReurgst Aapapnused for
‘théhhgf&fﬁé BgrEPSnghggs %ﬁg'peel angle between the ‘

reinforcing plate and the flexible film was up to 30° in

‘peeling, 1In addition, a 180°-direction peel strength

obtained when the polyimide f£ilm 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 measurement, which

was originally approximately 283 mm (distanée_of 200 ﬁm.iﬁ

'the x direction and distance of 200 mm in the y direction)

_in the diagongl line directjion, was measured, the change in
distance with respect to the photomaék pattern was within.i
20 ym, the strain was very small, and hence an excellent .

result was obtained.



set to 0.55 nm Subsequently, the nodel |1C chips were
nmetal -nounted to the circuit pattern. By using the
peel i ng apparatus shown in Fig. 11, the 5 polyimnde
filmprovided with a circuit pattern was peeled away
fromthe gl ass substrate. The curvature radius of the
curved surface of the holding portion 65 was 600 nm
and a polyurethane rubber having a hardness of 70 was
used as a material for the holding portion 65. A
sanpl e was placed on 10 the1¥%ad|ng tabl e 61 so that
the polyimde filmhaving the |C bonded thereto was
brought into contact therewith and was fixed by
- EXaMELEIM Buction at. 100 hPa. The pressing pressure ' of
the holding portion 65 to the flexible filmwas set to
0. @&l diRxuiandatheern gl svaslokabted | e the | ss peathof as
the 15 franme 66 in peeling was set to 0.3 mMmnute. In
thahelnh RXAMBLEt Bbl e 61, the recess portions 90 (5 by 5
mm_depth of 1 mm corresponding to the IC chips wer e -
pr A ddie game HeanngRy a9y deat | i PEANPER A2 i the t Be chips
‘ circuit pattern after the peeling, folding, cracking,
We%ﬁ]d“%ftﬂ ihnded etaotbenserneation andsheficEheneireyift
excel | ent,  Wien the_distance between the two

pa?ﬁﬁ?ﬂs ﬁ?%%l%%Hg%ﬁeth%fpEBPeH“EEFyPﬁ1HEefWPﬁ?#oFctﬁﬁlps'

I t h whi, ch Il
L R I e e A A
pr%fe a&%igrﬁé‘r d| saance of 200 25 mMmin the y

e ti agonal line direction, was 125

MR %é@é@ﬁﬂg{‘ P ANGE W4 éﬁé@mnt&é@e 16 (a)

and 16(b), the polylmlde film provided with the circuit
pattern'copnected to the IC chlps_was peeled away from the
giass substrate. The curvature radius of thé curﬁed surface
of the holding portion 14 Was.GOO.mm, the-degfee of vﬁcuum
for suction of the flexible film by the holding poftion 14
was 100 hPa, aﬁd a polyurethane rubber having a hardness of
700 was used as a material for the holding portion 14. 1In
addition, thg'pressing pressure of the holding portion 14
applied to the flexible film was set to 0.0l MPa, énd the
.'rightward relative.movinglspeed V2 of the frame 18 in
peeling was set to 0.3 m/minute. In thé holding Portién.i4,
the recess portions 36 (5 by 5 mm, depth of 1 mm)
corresponding to the “IC chips were provided. On thé loading
table 30, the polyimide'ﬁilh side was placed which was
provided with the circuit pattern connected to the IC chipé

- and was vacuum-sucked at 100 hPa. The peel angle between
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phot omask pattern was within 20 pm the strain was

very small, and hence an excellent result was

obt ai ned. 5 EXAMPLE 14 In the sane manner as, that in

EXAMPLE 13, a circuit pattern was obtai ned. Next,

except that the curvature radius of the curved

surface of the holding portion 65 was set to 1,200

nm in the same manner as that in EXAMPLE 13, 10 the

gl ass substrate was peel ed away fromthe polyimnde

film provided with the cTr%%}t"pattern connected to

the 1C chips. However, with respect to the novenent

of the holding portion 65, the progress of the :
thpeetinfodeiayedlanesan® chseglekibladditinorast i@ to 40° in

peeling was not perforned until the end of the 15
pegblyg m dénf afldi thosontheaspeed| nft heepobykriydaotbknie0 was
. provided with the circuit pattern which was obtained
copfrelledespethihgthéordihgsurfacki sgpeedndil ofir thegholding

- were not observed, and hence the result was - _

supbaes | eht theohghdingheodtiernéé wasweet theltdd pdminute.

provided on the peeled polyimde filmfor the =
Funf herResaal tb’%n@tlnplﬁeﬁeg%aenw WheCRlRaS romRgRRALLY

. approxipmately 283 nm: (distance of 200 mmin the x .
Sk

RctPonvafaadiuebReeSer thap the tRNEAEDYPEET EEPFESN)
Sein.theldia onal line direction, was 25fneasured, t he
R i AT AR sRRREES 'Fﬂ.Fngge?Yﬁﬂlﬁﬁe 128 1PnBEGAEER was
ern, was wi.thin 20 the strain was ver mal |, :
6 B0 bl 5 St e e RSB T (Rap formed ™
Although the lead wire porticn of the circuit pattern on the
polyimide film was slightly curled by peeling, folding and
cracking were not observed, and hence the result was
excellent. When the distance between the two points
proVided on the beeled polyimide film for the.dimensioﬁal
length'measuremen;, which was origiﬂally'approximately 283

mm {(distance of 200 pm in the x direction and distance of

ZOD,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 pm;Jand 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



EXAMPLE 15 5 Except that a polyimde film having a
thi ckness of 25 pmand a size of 300 by 298 nm was
prepared as the flexible film and that the three
sides of the glass and the three sides of the
polyimde filmwere flush-wizxh -each other, and the
remai ni ng one side of the polyimde filmwas | ocated
10 inside at a distance of 2 nmfromthe remai ning one
side of the glass, in the same nanner as that in
PAtERANPLETE ad igomeguidf dtet eompyast ditteainnée] foldndwedand the
by netal -bonding of the nodel 1C chips thereto. By
congsichgeR Herdep Par bhescistronit batBigs wabdpadferdad(ly) peafidrmed.
15 15, a wedge having a singl e-edged bl ade was
i ng&CEed behaveerthet heprpetlyi of dechie | moaatidhe mognovabb@ was
organic layer, so that the polyimde sheet was
conkrgfled | yopedtadd By rPhdm surdageasipeesiubél r afe.thEheholding
bl ade- edge angl e of the single-edged blade was 10,
surfaget RE FHOi HGlepeddreftide 1badinhgstabte Ged mépimge, and
to 0.3 mmnute. The peel angle between the
thateitheordidh§vapt atelanid et movingxispeedf VRmokashep fremgo 18 in
in peeling. In the polyimde,filmprovided with the
peedipgures patt erh W ermet Re feeli Agscyidiedi mgodnd the peeling
_ cracEiqﬁ were not observed. At the I|lead wre portion
Wase PEEAATTY ¥t h &N F8EPEEn 2padhat| tyhEXBEPIE}3.ng In the
observed, but the degree of curling was an 127 -

S
peeﬁ%%pt%*b? LI ATIPneA PREVEPRt B e PttREERY heldi and the

ol nts_provided, on _the peeled polyimde filmfor the
fleg%%@%sﬁﬁ;% Fxpg?gﬁq]80° negrly at‘%héyend of the peeling of the

flexible film in some cases, and the flexible film provided with
the circult 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 the peeled polyimide
film for the dimensional length measurement, which was originaily
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

pm with respect to the photomask 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
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measur enent, which was originally approximtely 283 mm
5 (distance of. 200 mMmin the x direction and di stance
of 200 mmin the ydirection) in the diagonal I|ine
direction, was neasured and was conpared to that
nmeasured before peeling, the change in distance was
wthin 20 gm the strain was very small, and hence
an excellent result was obtained. 10 EXAMPLE 16 In
EXAMPLE 15, before peeling, the flexible film
substrate 6 on the | oading $4Bl & 103 was heated to
150C wusing an infrared |anp. The resistance in
peeling was 15 decreased as conpared to that in
thE&EXAMPLE Theagtaasr ssbdueatk stlhe paesadserdedsitd e
adhesive on the surface of the polyimde sheet
loafiag neabby 30eppeeiidnd washnat vaksemetcati onallechbid sm,-
peel angle between the reinforcing plate and the
and| axpare ¢f| pheasolpinddeodiilm peeltindinbn firoem the edge of
- polyimde 20 filmprovided with the circuit pattern
th%fﬁﬁﬁsﬁeﬁﬁﬁn@?ldbedﬁngﬁnér&@ﬂlﬁgﬁ and tedr ipwgrnderda the
. hot observed, and hence the result was excellent.
leﬁ%ﬁl?ﬁepﬂFE?%ﬂk%“%éFmE@ntbﬁegﬂﬂésp§Pﬁ§§rﬁﬁéwid@dt@@t the
ihe obtaiped filmcircuit board for the dinensional
Pol¥Hptfe S5lMeuRsr ehaftal lyhperleds ayavgifagm fhe glass

approximately 283 nm 128 (distance of 200 mmin the x
suBF

2tfon and distance of- 200 nmmin the y direction)

SR8 S SFAAPD, 0 PR cne

conmpare nmeasur
peeling force for peeling the polyimide film from the

substrate is increased, folding was observed in part of the

circuit pattern on the polyimide film after the peeling, ahd_

.as a result, the circuit pattern could not be used as a

product. In addition, at parts on which the_model IC chips.
were not mounted, the circuit pattern on the polyimide f£film
was strongly curled after the peeling, and the 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 pym and a size of 300 by 298 mm was prepared

as the flexible film, that the three sides of the glass angd

the three sides of the polyimide film were flush with each

. qther, and the ;émaining one side of the pélyimide film was

‘located inside at a distance of 2 mm from the remaining one
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t he change in distance was within 20 pm the strain
was 5 very small, and hence an excellent result was
obtained. Industrial Applicability The circuit board
of the present invention can be preferably used for
Wi ring boards for electronic devices, 10 interposers
for |1 C packaging, wiring boards for wafer-I|evel
burn-in socket, and the like. mOy EEIl | o g Z a
w8 o0EQ zNEI N -1 3QU coz nOnNz.I
O N= O aJC mr E1 %24 - '

side of the glass, and that the thickness of the glass was
set to 0.55 mm. Subsequently, the modei IC chips were
metal-mounted to the circuit pattern.

By ﬁsing the peeling apparatus shown in Fig. 11, the
polyimide film'provided with a circuit pattern was peeled

awvay from the glass substrate. The curvature radius of the

~curved surface of the holding portion 65 was 600 mm, and a
"polYurethaﬁe‘rubber having a hardness qf 70° was used as a
| materiel for the holding portion 65. A sample was placed on
the loading table 61 so that the pelyimide: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 flex1b1e film was set to

0. 01 MPa, . and the rlghtward relative moving speed of the
frame 66 in peeling was set to 0.3 m/minute.' in the 16ading
table 61, the recess portions 90 (5 by 5 mm, depth of 1 mm)
cerrespondiﬁg to the IC chips-were provided. 1In the

polyimide film provided with the circuit pattern after'the a

‘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 was originally approximately 283 mm

(dlstance of 200 mm in the x direction and dlstance of 200 -

‘mm in the v dlrectlon) in the dlagonal 11ne dlrectlon, was.
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measured, the change in distance with respect to the

photomask pattern was within * 20 pum, the strain was very

small, and hence an excellent result was obtained.

- EXAMPLE 14
In the same manner as that in EXAMPLE 13, a circuit

pattern was obtained. Next, except that the curvature

~radius of the curved surface of the holdihg portion 65 was

set to 1,200 mm, in the Same manner as that in EXAMPLE 13,

the glass substrate was peeled away from the polyimide £ilm

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_delayed in some éases. In
addition, the peeling wés not performed until the end of the .
polyimide film in some cases. | |

in the pbiyiﬁide film provided with the circuit pattern
which qu bbtained after the peeling, folding, cracking, and
curiing were not-observed,.and hence the result was
eXCellent;

'.When_the_distancé between the two points prﬁvided on
the peeléd po}yimide film for the dimenéional length
measurement, which was originally approximately 283 mm
(distance of 200 mm in the x direction and distance of 200
mm in the f direction) in the diagonal 1ine direction,-was

measured, the change in distance with respect to the
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photomask pattern was within + 20 pm, the strain was very

small, and hence an excellent result was obtained.

EXAMPLE 15

Except that a polyimide f£ilm having a thicknees of 25

Mm and a size of 300 by 238 mm was prepared as the flexible

film, and 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 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,Ia wedge having a single—edged blade was ineerted between
the polyimide film and the removable organic 1ayer,,se'that
the polyimide sheet wes'gradually‘peeled_aWay from tﬁe glass
substrate. The blade-edge angie of the single-edged blade

was -10°, and the moving speed of the loading table was set

to 0.3 m/minute. 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 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 degree of curling was an
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-acceptable level.

When the distance between the two points provided on

the peeled polyimide film 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 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
substiate 6 on the loading table 103 was heated to 1500¢C.
uéing'an inf:aredilamp.’ The resistance in peeling was
decreased as compared to that in EXAMPLE 7, and'a residue of
the pfessure-sensitivé adhesive_on.the éurface of the

polyimide sheet obtained by the peeling was not observed at

~all. The peel angle between the reinforciﬁg plate and the

flexible film was up to 30° in peeling. In the pol&imide

film provided with the circult pattern after peeling,

~ folding, cracking, and curling were not observed, and:hence"

the result was excéll%nt.

When the distance between the two points provided on

'the obtained film circuit board for the dimensional length

measurement,Awhich»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 beﬁore'peeling,
the‘changé_in distance was within t 20 um, the strain was

very small, and hence an excellent result was:dbtained.

' Industrial Applicability

The circuit board of the present invention can be
preferably used for wiring bodards for electronic'devices,

interposers for IC packéging, wiring boards for wafer—level

'burn-in socket, and the like.
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away fromthe reinforcing plate while a peel angle is
bei ng nai ntained in the range of nore than 00 to 80.
2. The nmethod for formng a circuit board, -132-
according to Claim1l1, wherein the circuit board-use
menber further conprises a peeling-assist |ayer:
formed on the flexible film and the flexible filmis
peel ed away fromthe reinforcing plate. 3. The nethod

for formng a circuit board , according to daim2,’
wi iinithe peelin -eigist | ayer |cqnprises a sol der
resist.el4.| Thg method #orf fiprm ng|as(cifrepi & bgard, 0
a tol &l & mil,| Sherefnjthe|fllexible fiFmis
p f Eody t he [r&i Bforc] n@ pratewhiterthe o
f i | |nBi §| bei ng;pljaced al ong |a jcuf ved|support = 2
b e ré& nforci Mg platelis beiing curved. |5. Thex &
m form ng [a |circlui oard, | accbrding|tcd °
d wher eign| t he cur vied %Jpport body} or|the§
c iinfior @i hg |pllate |hasga cunvaturel nadiys in ‘o
t of{ 2@ 10{1,/000 jnm N65. The,|ngt hod for |forrfi ng®
a boar &, cqorgli pgr-tb—CHaign &, Swherei N t he
f i 1m &Bs ed| €t avag fromreE reinf pr¢ing
p e thg |flexible fj Em or tHe Irej nfofcing 2
p eijng® tunved. . ® :
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7. The method for formng a circuit board, according
to daim4, wherein the flexible film-133- which is "
pl aced al ong the curved suRgort body is peel ed away
fromthe reinforcing platé relatively noving the
curved support body with respect to the reinforcing
plate while the curved S@? QM& body is being rotated,
a roll surface speed V1 o | exible filmsupport
surface of the support body is set Ilarger than a
relative noving speed V2 of the support body with
nespegtmeéohblie &t nferaing A atercand dod LASEBAPRY'sing
unit cross-sectional area applied to the erX|bP
thie lsheheafthedd exndyl g fillorilsl peelied itromoat Ealed t
to be 2.4x107 NNnR2 or less. 8. The nmethod for formng
boa rmdrecek t mbodred; wlatchr diong tios€hakel,f Whetlela tthédm
flexible filmis peeled away fromthe reinforcing
hagligte dycinseriti mpatewaddesimpednpeeld myméaber
between the reinforcing plate and the flexible film
thereme nefHod firinbehranda wiakai adbearat] tactbedi ng
to Qaiml, wherein an el ectronjc conponent s bonded
OPPQStJfFé% cFREGRCSH AT ek hewddetidel pebliiliy s spedf eneed.
% The pethod for formng a circuit board, according
SUEd aG%i - & Fh TR Thb S PAGRTL BoAPY s 6.1 HRRBER Cich

thre]?:ae % wV\QSH,th% reeirllnghle ﬂ%}zf}gfed'film is peeled

away from the reinforcing plate while a peel angle is

being maintained in the range of more than 0° to 80°

2. The method for forming a circuit board,



11. An apparatus for formng a circuit board by -134-
peeling a flexible filmfroma flexible film
substrate conprising a reinforcing plate and the
flexible filmwhich is proldded with a circuit
pattern and which is adhered to the reinforcing

pl ate, the nmethod conprising one of the follow ng
neans: i) means for separating the flexible filmfrom

addierdiggnter dingi ! at ewwides 4 henbl exikl e £ ibankg-use
being in contact with a curved support body; 11)
TSRS farth%rlafcaimﬂﬁiébg eigd O £hRY Rl At f190b
support body for the flexible filmwhile the
formed ooni hheplfdtexilsl beifidncuryed; tard dlidipeansified is
relatively noving a support body and peeling neans,
rethedupport fhody tsppoetinfepacchgcpiltatdioar d- use
nmenber, the peeling neans having a wedge- shaped
peel i ng menber for peeling the flexible film 12. The
apparatus for formng a circuit board, according to
Sl-ai mha, mehéosd fehefaeriad )a coipeiugds beardt ati on
drive device rotating the support body, a relative
ac ¢ BPi FdaddVie VBEZEVE| YhaoPerd itteasappsrt
1 bogy with respect to reinforcing plate hol di ng neans,
AYRF LIPREYSESNtT ciC heeRakicshS T ndependent |y
controlling the rotation speed and the relative
novi ng speed.

4. The method for forming a circuit board,
according to Claim 1, wherein the flexible film is
peeled away from the reinforcing plate while the
flexible film is being placed along a curved support

body or the reinforcing plate is being curved.

5. The method for forming a circuit board,
according to Claim 4, wherein the curved support body
or the curved reinforcing plate has a curvature

radius in the range of 20 to 1,000 mm.

6. The method for forming a circuit board,

- according to Claim 4, wherein the flexible film is
peeled away from the reinforcing plate while the
flexible film or the reinforcing plate is being

curved.

7. The method for forming a circuit board,

according to Claim 4, wherein the flexible film



13. The apparatus for formng a circuit board,
according to claim 12, further conprising: a speed
-135- ratio control device1%£ which a roll surface
speed VI is controlled to b€ higher than a relative
noving speed V2; and a tension control device in
which a tension applied to the flexible filmin
peeling is controlled at a predeterm ned | evel or

whliess. id4plikeappasay us hkorcd OF 8lngud i e Wb hoard,
according to claim11l, wherein, in one of the neans

peiglahdawhg feans g, redntthercimyegisuppay boUytafvely
the neans i) or on the support body for the flexible

mofiilny ofheheunwats $uppoatcusidpnivhghl ayapeamd/ 06 ahe
recess portion at a position corresponding to that of

reim i eeingnicd adenponehe itheprawided. sifppditie lapdar dtsus
for formng a circuit board, according to claim11,

bejmer efotatgdona grot hesnefimsce i §pand WHe afbamstilixitoe
,bhe curved support bod% or on the sugﬁfrt body for

Filge SURRPBFe SMNTRCR PAyEDe RUPRErtabiddiesks| get

1 providﬁg. 16. The gﬁgaratus for formng a circuit
TGS, TR cBr disig t Vel BeMif Sherdi V4 e peei Aypport
means. has_ _a _positionj system for the wedge-shaped

bodde ﬁ%ﬁB@F&'fﬁ %ﬁg &ﬁﬂé&ﬁ%lpgrﬂ%ﬁqﬁmgaﬁd a

te@%{%ﬂ ?%ﬁaﬁg' r’%:sac?rgc?srg—l-g%cttolocrllaﬂ Mida WL to the

fiexible film when the flexible film is peeled is

controlled to be 2.4x10° N/m° or less.

8. The method for forming a circuit board,
according to Claim 1, wherein the flexible film is
peeled away from the reinforcing plate by inserting a
wedge-shaped peeling member between the reinforcing

plate and the flexible film.

9. The method for forming a circuit board,
according to Claim 1, wherein an electronic component
is bonded to the circuit pattern when the peeling is

performed.
10. The method for forming a circuit board,
according to Claim 1, wherein the circuit board-use

member 1s heated when the peeling is performed.

11. An apparatus for forming a circuit board by



heating the reinforcing plate and the flexible film
-136- 18. A circuit board forned by the nethod
according to Claim1l or fO{nEd by the apparat us
according to Caim11. -134-

peeling a flexible film from a flexible film
substrate comprising a reinforcing plate and the
flexible film which is provided with a circuit
pattern and which is adhered to the reinforcing
plate, the method comprising one of the following
means:

i) means for separating the flexible film from the
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
reinforcing plate is being curved; and

1ii) means for relatively moving a support body and
peeling means, the support body supporting a circuit
board-use member, the peeling means having a wedge-

shaped peeling member for peeling the flexible film.

12. The apparatus for forming a circuit board,
according to claim 11, wherein the means i) comprises
a rotation drive device rotating the support body, a
relative movement drive device relatively moving the
support body with respect to reinforcing plate
holding means, and a speed control mechanism
independently controlling the rotation speed and the

relative moving speed.

13. The apparatus for forming a circuit board,

according to claim 12, further comprising: a speed-



-135-

ratio control device in which a roll surface speed V1
is controlled to be higher than a relative moving
speed V2; and a tension control device in which a
tension applied to the flexible film in peeling is

controlled at a predetermined level or less.

14. The apparatus for forming a circuit board,
according to claim 11, wherein, in one of the means
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.

15. The apparatus for forming a circuit board,
according to claim 11, 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 layer

having tackiness is provided.

le. The apparatus for forming a circuit board,
according to claim 11, wherein the peeling means has
a positioning system for the wedge-shaped peeling

member,

17. The apparatus for forming a circuit board,
according to claim 11, further comprising means for

heating the reinforcing plate and the flexible film.



-136-

18. A circuit board formed by the method according

to Claim 1 or formed by the apparatus according to

Claim 11.



