PROCESS OF PRODUCI NG PRI NTED W RI NG BOARD Fi el d The present invention
relates to a printed wiring board production process, and nore

parti cul avbyporm2mopr ocess of produci ng a flexible printed/uvsteosngsboar d
conprised of a base filmand a wiring pattern layer built into a circuit
area on its surface, and provided with a reinforcing sheet at a site that
does not overlap w i1 ] rn laver qQf t I it area.
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el ectroni c devices, and various types of electronic devices have appeared
in recent years offering higher perforpjggce and reduced size. Thus,
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nount ed conmponents, the demand for these boards is increasing. I'n addition,
in order #UHEGHFensate for shortcomngs attributable to their flexibility
(such as decreased connection strength between conponents and breakage

during conponent nounting), fleXib|§a£{59659 wiring boards are frequently

provided with a reinforcing sheet f a netal material or plastic

material that }s. ed with adhesive, Reinforc¢ing sheets have .
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15 reducing the size and weight of electronic devices as well as increasing mounting density,
~ but are also able to accommodate increases in the number of connections between
components and the number of mounted components, the demand for these boards is
increasing. In addition, in order to compensate for shortcomings attributable to their
flexibility (such as decreased connection strength between components and breakage
20 during component mounting), flexible printed wiring boards are frequently provided with
a reinforcing sheet composed of a metal material or plastic material that is adhered with
adhesive.
Reinforcing sheets have conventionally been adhered to flexible printed wiring
boards by various methods. For example, Patent Document 1 describes a production
25 process for laminating a flexible printed wiring board and reinforcing sheet using a
thermosetting resin adhesive, wherein after pressing together a flexible printed wiring
board equipped with a reinforcing sheet in a heated roller pressing step in individual sheet
units, it is hot pressed in a single sheet hot pressing step in individual sheet units to
produce a flexible printed wiring board equipped with a reinforcing sheet. Namely, this

30 patent document proposes a production process composed of a flexible printing board and



pat ent document proposes a production process conposed of a flexible
printing board andreinforcing sheet tenporarily pressing step, a pressing
step usi ngoaodmmemd rol l er press, a hot pressing step uscmgsaowionghe sheet
hot press, and an after-baking step. However, since this production process
contains a |large nunber of processing steps, not only is the procedure
conplex, but.is requires considerable time and costs for production. In
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system, the problem cannot be avoided in which the uniform application of pressure to the

20 flexible printed wiring board has a detrimental effect on the circuit area of the flexible

printed wiring board (namely, the area containing the already deformed conductor wiring

pattern). This is because, since the pressing surfaces of the hot press have a fixed length

and width, if the length and width of the circuit area on the flexible printed wiring board

change, sections that are not pressed or sections that are pressed twice may occur in the

25 circuit area depending on the particular case.

Brief Description Of The Drawings

Fig. 1 is an overhead view showing a preferable mode of a printed wiring board equipped
with a reinforcing sheet according to an embodiment of the present invention.
Fig. 2 is a flow chart showing a production process of a printed wiring board equipped
30 with a reinforcing sheet according to an embodiment of the present invention in the

order of that process.



with a reinforcing sheet according to an enbodi nent of the present
invention in the order of that process.Fig. 3 is a schematic

Cr 0ss- secwoanatooxicew showi ng a reinforcing sheet preparacras@bopirhat is
included in the production process of a printed wiring board equi pped with
a reinforcing sheet according to an enbodi nent of the present invention.
Fig. 4 is..a schematic.cross-secti.onal .view shawi.ng a reinforci.ng shee
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printed wiringishpange®aiinepaodwtion podegs BF Qrinel §Mee) bewe Vqdipped vatas
enbodi ment of the present invention. Fig. 5'is a schematic cross-sectional
vi ew showi ng arerdpreingr diceigcetrdisg tp ap smbadineesi ofiths pegseatriaventieni ncl uded in
the produgti . el i i .
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Wi ring board by. having,sinple . prqcessi steps, . having.a smal|l nunber of
steps and ther‘éf’{}l?rém@gﬁhﬁﬁt%m@&tggoB’ée@ﬁg?%&)%@e SESPIYOVERIOR v and in a
shony perpigdeak af sdRBmaue Rrdi¥-saetRRAS PRwWISHowiagthd Blechinidh th&1 BS e6RFlIrGe and
allowi ng en bl oc, |arge-volunme production instead of batch production. In
addi tion, anotiressushyiecheatdd roler ip tlessgintfoicingesheétdinal adhesioprstepistiews in Fig.
producti on progess of a flexible printed wiring board equipped with a
reinforcing shéet that prevents the occurrence of problens such as

non- pressi ng and excessive pressing in a circuit area when pressing on the
rei nforcing sheet even if DISCIESURE OFATHEINVENTION circuit area on the
flexible printed wiring board have changed. These objects and ot her objects
of the presentAhpRE bPtheGREseREInOaRidnYis Y& BRIVEdOP Prodaeibr hrocdsalof aviidieble
detail ed explanation. As a result of conducting extensive studies to solve
t helaf or evignied orisigg prﬂajd emq;l,ipped with a reinforcing sheet that improves on methods

employed in the prior art for adhering a reinforcing sheet to a flexible printed wiring board

by having simple processing steps, having a small number of steps and therefore being

able to be carried out easily, simply and in a short period of time even by a person not

familiar with the procedure, and allowing en bloc, large-volume production instead of
20 batch production.

In addition, another object of the present invention is to provide a production
process of a flexible printed wiring board equipped with a reinforcing sheet that prevents
the occurrence of problems such as non-pressing and excessive pressing in a circuit area
when pressing on the reinforcing sheet even if the length and width of the circuit area on

25 the flexible printed wiring board have changed.

These objects and other objects of the present invention can be easily understood
from the following detailed explanation.

As a result of conducting extensive studies to solve the aforementioned problems,
the inventors of the present invention found that it is effective to produce a flexible printed

30 wiring board and a flexible sheet each from long materials, preferably guide those starting

materials to a production process from a wound state, and carry out the reinforcing sheet



the inventors of the present invention found that it is effective to
produce a flexible printed wiring board and a flexi ble sheet each from | ong
mat er i al swopoefmembl y gui de those starting material s topraTmseehsori2on
process froma wound state, and carry out the reinforcing sheetadhesion
step in two stages consisting of a tenporary nounting step (tenporary
adhesi on step) and its subsequent, final adhesion step, tgereb | e di_ng to
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surface, mvedntpmovi ded with a reinforcing sheet at a site other than the

site of the wifin ttern of the circuit area; conprisjng; a.step..n which
2 1ong base fi NARERY AifcRreBPt SVepBgR s §RECET uirpaucii » Hshible BiRTRG18 t he
Pringi ng Whdri NGnRRInd dt Sealf L0446 T M WRinkHarbindhydrbailvinté Agiredt &esbnl ayer
is formed in each circuit area; a step in which, together with continuously
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which the |am nate of the base filmand reinforcing sheet is cut and
separated into indivi ¢oEespondingda tha riigeEEPESoEdAhPIEYsSdy the wiring
patt.ern layer and t ' ' 'r?&??‘z&né ' hdRLkLRg: sheet
adhel?i on step is cagrgﬁeé%&%%ﬁhgt%\o aggﬁﬂﬁ%ﬁé&r{rfeﬁgn%&a rel nforci ng
sheet tenporary nouatstepginswkiphatogdetheswithlzeetmenslyr mbvihgrthe baseshilae beforeal

adhesi on step. As candpe, easi | ggde,rstood fromthe fol I.owigﬁg gﬁ{gai.l eq
expl anat i on, accor di ng""F@8tR&s _e‘WFmrgrR?_gﬁr_t“iléﬁﬁ‘?r i§ forpied 'B£8ET B “Eding a
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Wi ring boards equipped with a rei m‘gorm ng sheet can” be produced en bl oc and

in large vol ume si nce adhereprtboagkiangdaedvatityestona psedsissmined locatsimeof &8l y a
smal |_ nunber of proce re required, the process can be carried

Si ng, st.eps I
out Ydasily, sinply ané’ais‘?'nﬂgngﬁg?g ﬁf)@plv it % e even by a person not
familiar with the pheepdr®hicRAkk laminate of the base film and reinforcing sheet is cut

and separated into individual printed wiring boards each having the
wiring pattern layer and the reinforcing sheet; wherein,
the reinforcing sheet adhesion step is carried out in two stages consisting of
20 a reinforcing sheet temporary mounting step and its subsequent
reinforcing sheet final adhesion step.

As can be easily understood from the following detailed explanation, according to
the present invention, in the case of adhering a reinforcing sheet to a flexible printed
wiring board, flexible printed wiring boards equipped with a reinforcing sheet can be

25 produced en bloc and in large volume since the processing and adhesion steps are simple,
only a small number of processing steps are required, the process can be carried out easily,
simply and in a short period of time even by a person not familiar with the procedure, and
the process is not dependent on batch production. These effects can be embodied more
advantageously by employing a system in which printed wiring boards are unwound from

30 a reel, and the ultimately obtained flexible printed wiring boards equipped with a
reinforcing sheet are rewound onto the reel.

In addition, according to the present invention, problems such as non-pressing and



the process is not dependent on batch production. These effects can be
enbodi ed nore advant ageously by enploying a systemin which printed wring
boar ds arwouneswmwezofrom a reel, and the ultinmately obtaroedstéosnndale
printed wiring boards equi pped with a reinforcing sheet are rewound onto
the reel. In addition, according to the present invention, problens such as
non- pressi ng andexcessive pressing in a circuit area when _pressing on the
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pref erabl e enbodi nents of the present Invention with reference to the
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to ese I 4pt A rd of the present invention is at
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on the surface of the base film and is provided wth rei pforeci .Sheet
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a back s ace ase owever, if desired, it nay be applied to

an upper w®uthé alceviogs,tihgodsawihdut [saying thatithe ebsewntrinventionds @Obémitpfbé@l thdseh a

rei ggorci nrg S‘ﬂ{%gtt of the present invention is normally produced in the form
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layer built into a circuit area on the surface of the base film, and is provided with a
reinforcing sheet at a site other than the site of the wiring pattern layer of the
20 aforementioned circuit area. The reinforcing sheet is generally applied to a back surface
of the base film, however, if desired, it may be applied to an upper surface of the base
film. A printed wiring board equipped with a reinforcing sheet of the present invention is
normally produced in the form of a long film provided with a plurality of printed wiring
boards equipped with a reinforcing sheet which is then able to be separated into individual
25 printed wirihg boards by cutting. Namely, a printed wiring board of the present invention,
in its precursor form, consists of a plurality of printed wiring boards formed continuously
at mutual predetermined intervals on a long film. Fig. 1 is an overhead view showing a
preferable form of a long strip of printed wiring boards equipped with a reinforcing sheet.
The long strip of printed wiring boards 10 shown in Fig. 1 is composed of a
30 flexible film base 1 in the form of a TAB tape equipped with sprocket holes 12 for its
transport. Film base 1 can be processed into individual printed wiring boards 10-1, 10-2

and so forth by cutting along cuiting line c. Although each printed wiring board can be



inits precursor form consists of a plurality of printed wi ring boards
formed continuously at nutual predetermined intervals on a long film Fig.
1 is an owenbheram226vew showi ng a preferable formof a | omgratseege/oef27pri nt ed
Wi ring boards equipped with a reinforcing sheet. The long strip of printed
W ring boards 10 shown in Fig. 1 is conposed of a flexible filmbase 1 in
the formof a TAB tape equi pped with sprocket holes 12 for its tyansport.
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various npt@k bt Abhe to inpart flexibility to a filmbase, it is normally
advant ageous to nold into the shape of a filmby an arbitrary nol di ng
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20 various types of coating methods and calendaring methods. Although the film base can be
used at various thicknesses corresponding to the constitution, application and so forth of
the printed wiring board, the thickness is normally about 300 pm or less, preferably within
the range of about 50 to 200 pm, and more preferably within the range of about 50 to 150
um. If the film base is excessively thin, workability decreases and there is increased

25 susceptibility to breakage. Conversely, if the film base is excessively thick, it is
counterproductive with respect to reducing weight, while also making it difficult to wind
onto a reel and so forth. In addition, the film base is normally formed into a long strip, is
preferably stored and transported by winding onto a reel, and is used by unwinding as
necessary during production of printed wiring boards.

30 As was previously stated, circuit elements such as a wiring pattern layer containing
a mounting section were devices are mounted and wiring and so forth are provided in an

arbitrary, desired pattern in the circuit area of the printed wiring board. These elements
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mm If the filmbase is excessively thin, wrkability decreases and there
is increased susceptibility to breakage. Conversely, if the filmbase is
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of about 10 to 30 mm A reinforcing sheet is attached in relation to the

Wi ring patternAlgingercing shiet isatiechpdrinaelation te the Wiring paitsen laypeta Biedfaskci ng

ot ner { unbbTBRAT Chayriese ofbe RABORHRPHEE, LARphel B, MfRp e Pheleegr 20

be ar r ang@ingpaitefOlaydriing whed furtttid a4l el RuOaS nodblilttintrtke pisduitarea. Tpi ttal

exanpl es of reinforcing sheet patterns, include rectangles, ,L-shapef at%d

cirébPes. Raghs drangsd &1 awAnERIoLy 98 disponsinuons. rhitragygeaitern. nEypigal prgmples isheet

can be easi 3 i i t echni r R, Ng

froma shiSiafiRE HRiche ARG dhAiled PlbBih Bl RAIS % FiRh

r ei nf or ci type sdfedtiteirs isansedn gled réinfolrcioge shéw danclat bapily ofmednwimgt @r srdivwyi s
i1 t he

comvent el Lt caEhedion, Lothe Lheld ol AnSd il cbokdsthey
or CoNPOS|q:Btions where the reinforcing sheet is arranged include the locations of connectors.
20 As is conventionally carried out in the field of printed wiring boards, the
reinforcing sheet can be formed in the form of a metal layer, plastic layer or composite
thereof from a metal material or plastic material and so forth that does not have a
detrimental effect on the characteristics, etc. of the printed wiring board. Examples of
suitable metal materials include stainless steel and titanium. In addition, examples of
25 suitable plastic materials include polyimide resin, polyester resin and glass epoxy resin. In
addition, examples of the composite include a composite of metal layers, a composite of
plastic layers and a composite layer consisting of laminated metal and plastic layers. For
example, a composite of plastic layers includes a laminate of polyimide layers bonded
with an adhesive, and a composite layer consisting of laminated metal and plastic layers
30 include a laminate of stainless steel layer and polyimide layer bonded with an adhesive.

The reinforcing sheet is typically used in the form of a film, and although its thickness can

be altered over a wide range, it is normally about 300 pm or less, and preferably within the
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thereof froma netal material or plastic material and so forth that does
not have a detrinental effect on the characteristics, etc. of the printed
Wi ri ng bosoadooozaspl es of suitable nmetal materials incl erde/st@icnkass steel
and titanium In addition, exanples of suitable plastic materials include
polyi mi de resin, polyester resin and gl ass epoxy resin. In addition,

exanpl es of th onpq@site ipclude a.c asite of nmetal |ayers, onpQsite
of plasti @ng%ﬁg ?g targo akmi‘:ohg’ééq ?’@eﬁ%‘{ﬁg%%gil% PPW@)OSé‘ﬁeI @%’ﬁﬁvgaﬁ‘?é?%egand
pl asti ¢ | gygr GRS Slibugh! B8 ArGpdAYE o hoShHAes

| am nate of po {/‘Jii?nfoéﬁgff?g;%r&g' bonde %eih anuggdﬁggr\%%raan a conposi ?%al ayer
consi st i ngccabielddnyi thatenforsh@bheanih the astuitadeayganmt gacdraltjebeaddimei satce itk
stainless,steel |ayer. and polyi mde layer. bonded with an adhesi ye. .The

e nf or of AR OT ik Joiters s fh,2h of RS HECURLIRR GRC 21ep VAT WA UF CHBREN | t s
t hi cknes Zpeﬁ‘@ﬂn RS eAlst BHACH, QN e st fBE cxAREE, the twillth mw?hhﬁédaﬁﬁﬂg b384Y 8™ or

| ess, and preferably within therange of 25 to 200 nm [f it is éxcessively
thin, it 7émpengdeslenped is38aum deepronertigagifithal drease¢cupied rhyi the geinforeing

ef fects. rihernore, al.though t ropertion of the surface area occupied
by the re@%?%lfﬁpﬁﬁa@h‘g%m?ﬁeI%H%e (gf?rogtﬁﬁlt%/‘gir ea cannot generally be defined
since it is dephagsmtbrody sieetis balidred Sndaxddne tiy RRe Gilm bendink 60id adlesideand
area over_which_ the vvirigﬁ; pattern layer _ is formed, in the case, for

exanpl e, aper wilhopehrthe gdhgsivertised hageray) bp adhermoplastic adhasiig aSHSCPSHYE A i s
38 th ' : C Up) [ j IS
Cypiigal | y iRl fodie 1 Bhioh Bt Bk of b B AL EL e BIRRLT
and fi xedinchnde hersiasailiesives byd spaysadifesians. adnethemeort,aipethe phedehvirglntidre
adhesi ve ysed he may _.be a thernmopl asti ¢ adhesi ve, as necessary, a

t her noset ﬁmgmafafﬁ@ggr freing pect dp | E‘_%Sf ISR AT O 18 6 gtage, but

t her moset Lig AUNAB b¥ CkplafdUHEIASN HeldinARP ORI 48T A B BOAK YeaRURRS is1BSs.
Furthernore, in the present invention, fixation of the reinforcing sheet to
t he base Namgly, sftaopositening theoreinforeing shaetybea predptsrmined logativar omshewbdse be

l.ai ned.in detail hereinafter, i i ed in at,least.t t :
Namdpy, ol & mogian Shitie ipating SRt o igmapanly bRt SRR o Al B e on
on the baggrtdd & as'tdRpdrhSNadhbsibiein’ @k Presi MYerttRGin b Firk [ aftéd Which

attached to the base film (also referréd to as "tenporary adhesion” in the
present iAvdmdbesipniod the freingarcisg hect isfaiedvppicin #isseandagingsi ofpnesty.t the

o : ks . . _ | . q
e bRl SRR, Sy FRLEAT R sR-aCE NS Lol BIE o GBS
secti on améina ddheell sedivareith eegdct phwrdibfordspsiekt dtechdibtorigi bakofith.ng sheet

attachedtoitf,basefilm _ ) )
20 t is advantageous to carry out the reinforcing sheet temporary mounting step by

partially pressing the reinforcing sheet onto the base film using, for example, a heating pin
or a heater rod to adhere it thereto. According to the present invention, this temporary
mounting step in which the reinforcing sheet is partially temporarily mounted to the base
film can be advantageously carried out by using a four-axis mechanical robot. In addition,

25 the reinforcing sheet final adhesion step can be advantageously carried out using, for
example, heated rollers composed of a plurality of stages.

A printed wiring board equipped with a reinforcing sheet as described above can
be produced by sequentially carrying out the following steps according to the present
invention:

30 a step in which a long base film defined by at least one circuit area
corresponding to the printing wiring board is produced;

a step in which the wiring pattern layer is formed in each circuit area;



It is advantageous to carry out the reinforcing sheet tenporary nounting
step by partially pressing the reinforcing sheet onto the base fil m using,
for exanpwe,o@/doemwbi ng pin or a heater rod to adhere it pCrarsedos/024csor di ng
to the present invention, this tenporary nounting step in which the
reinforcing sheet is partially tenporarily mounted to the base filmcan be
advant ageously carried out by using a four-axis nechanical robot. In

addi ti on, the reinfaoseprig védresttogetherl wishihestimmously epodng threbasd\filnt befersus| y

carried out using, for, exanpl .ed rollers conposed .of rality of
stages. A printed w ridﬁﬁn%ggﬁﬁere@gi%%ﬂg%pﬁt?ﬂ layef éﬁ%’fgi”ﬁﬁa%h@]e e§§r°‘11¥ _
descri bed above can berdasoslueiathrbivig saestepiodatddy 1ceally Vi Rg afdthert RafidH, lioW ng
steps according to the }tl)resent invention: a step in which a |ong base film

defined by at Ieast oféhepd dypughpeadessiveclapenie »gradstermeg dpsationpivihei ng
boarg is produced; a %E&Dﬁlhpewgﬁi%ﬁ‘%&{%?li'idﬁg pattern layer is formed in
n" whi i

each circuit area;a step | , together with continuously noving the
base film before, dustepngnorhielf ther lativeatevbf ihrgbggatiiler and @itdorcing sheeniscbult n
each of the circuit areas, a rei.nforcin heet , . produced | ocglly .or at
anot her |ocation, is &H‘Eé?%at_? rl ?_.?g’dl%’é’ﬁ %ﬁt%%ré%go?rgs §_a§“r ga\spgrtﬁ? ned
location of the base fyilify dbtidriJayeh and YRR brcift Shee ﬁltf'oglit'idh,‘m"'t}fehcgrs@e
| ami nate of the base filmand reinforcing sheet 1s cut and separated into

i ndi vi dual printed wi of Hy fyocass of tapheshmivinventiohetheistep iy whatht the reihfayang and
the reinforcing sheet ., ln.addition,.in t case of. the process of the
pre%gnt i nvention, th&¥ts acﬁﬁr%tloéhe B?‘Fgr}ﬁ@ ﬁfCBqudp(ﬁlté%g‘@? S’fag‘?sa(&ﬂ’iléﬁs. Bto
the base filmis carriogth edhfording Wedt! @ERSrEP NGNGB ISt afd i@ BEREGIY
sheet tenporary nmounting step and its subsequent reinforcing sheet final
adhesi on step. Furt hergisfoscing sheahifinabadhesioni stap. pFeitkesmors, im tis predyicion
printed wiring board, C Lyt . of .t DI L1 Nng
board is as previousl y}%ggscﬁ%g%lggr?gﬂ%@d&g{rg% ﬁeogf&ég% éonng.fllﬁlgﬁﬁiag&%gtf%h
provi ded bel ow. This pfdoepsnted witieg poasieistasi prewohsly desaibed)canddy dstalgeous! y

carried out in various des. .Fig. 2.s ,a flowchart show ng a production
proctess of a printed \?ﬁ‘&%‘?@‘%d%ﬂ‘?}t provided below.

This process of the present invention can be advantageously carried out in various
modes. Fig. 2 is a flow chart showiné a production process of a printed wiring board
equipped with a reinforcing sheet according to the present invention in the order of that
process.

20 According to the process of the present invention, a printed wiring board is first
produced. The printed wiring board can be produced by a step in which a long base film
defined by at least one circuit area corresponding to a printed wiring board is produced,
and a step in which a wiring pattern layer is formed corresponding to each circuit area. In
particular, the base film preferably has a plurality of circuit areas. In addition, although

25 normally the same circuit pattern layer is preferably formed in each circuit area in
consideration of processing ease and so forth, different circuit patterns may also be formed
as necessary. In addition, the long base film is preferably produced in advance and stored
by winding onto a reel and so forth, and then wsed by unwinding from the reel as
necessary. Moreover, in the subsequent wiring pattern formation step, after unwinding

30 the base film from a reel and so forth, other constituents such as inner leads, outer leads
and external connection pins required for the printed wiring board can be formed either

simultaneous to or at a different time from the formation of wiring and so forth.



equi pped with a reinforcing sheet according to the present invention in the
order of that process. According to the process of the present invention, a
printed woizoep/doompd i s first produced. The printed w ripog/Use@cdan be
produced by a step in which a long base filmdefined by at | east one
circuit area corresponding to a printed wiring board is produced, and a

step in which W T .pattern layer is fornmed correspandi tqQ eac
circuit area. 6%19{2’_?%_ éi“?ett’ﬁepl)ég'é@dfﬁpﬁ’iaﬁr gt 57 CH%I_% OEQ‘BFLC]%? ifj’c]?" of
circuit akpRSughl theadehrbicRiy skt BAVIR RREAR! ¥y LAR SR BRI CHI f Isi«afe]gﬁngﬂ

layer is preferably fornmed in each circuit area in consideration o
processi nmepravaly peavhicebinftbe farm off # foeg etip iniwlidh & ppuelity ofiseinfycing sheetsaaré or med

as necessary.. I n.addition, the |lo base film.is_ preferabl roduced in
Savance: satiopaPRaTRY i RuhgS ot Bhs Pets o Sndiihl RipBE IS by
unwi fidi Nondcesattyt, RBOIEEBY VARAINE CRSS altéel MU SO ¥GHEh, dnd thBe uSeBR WGMdiMg b NY
pattern formation step, after unwinding the base filmfroma reel and so

forth, othfeessaynst recrngplar seinfereing shnebin pastiear is preferablydammerdiatethe domal
connect | ofy Q'IBﬁgrs‘?ng'aﬁqﬂd%Jegr@; %Pﬁ{n;g”&% A kdihthat DS ERNIR G0 21 Wiah §hLher
ta ditferen nme he g

si mul t aneous to-or rom ormat1on of wring and so
f or t h. Thecaneidafation i ofgthehsteiping ptep.dude diddzjoar atiafdreiapm shee uthhi davofbetie

base film Although the reinforcing sheet can be produced by various
met hods, PPCGSESGinkt & hapeyifor msfal ylo&ﬁ?&@ae@a?henww P ﬁmreérqbiwseétﬁor pin
whi gfi @ Hleﬂggﬂci Ysh@lts h&vil ;arsPéd?Q shRGE! eﬁn&%{‘%}ih@@ﬂl‘é%ﬂﬁfé}efn Ghédd h8QaRS 1O

be able to cut into 1 ndividual reirnforcing Sheets as neceSsary, stored
by wi ndi nglhesive layer toeladberthgsandf foxing jt tartbe baserfilos éds ipyeferablynadtegted svith a

necessary. . A rect lar reinfarcing.sheet in rticular. js preferabl
ormed | HElsa e SPARuE ebPRngl FhmAaieh bate BPiPR alehidiord 1 Feied na
has been &4 feldaSe BnéMatolnalfes GORRLIBRI 1Blaved A€ pkdbert LAIRIEPoRAIBP reihfdrein
addition, reinforcing sheets that have been processed into a Shape Wl%h a

met al ol dheeinpilkering to Rechatberavisnaveundriatoprietleandispyfortibed for rei nf or ci ng
shegfs havi ng RexiP ?ﬁéra&gﬁg? R in'fililvr'aheﬁrrg}%lrfoeric'n%'t ﬂl%?tﬁtttf'emrae 's rf Cof tdifo cqgge t has
ing and -t o e B Re A 'S

an adhesive |l ayer’ftor a an I'Xin ase m

pr ef er abl shepis ohRL tpedling tfif ahé¢ edeRase lnefiethe( beiafireifg peeer )is tadheledi ade at el y
before adhesion., In addition, the presence of a release |iner also nakes it
possi bl e Redeier@rined pesifion wnethe drase dilie s fuRBempIe.cihsf SHdpicies st daydher i ng

9,52 ST ) Sl 0P Iy it i of
base film, during formation of the wiring pattern layer, or after formation of the wiring
20 pattern layer, and in any case, a wiring pattern layer is formed at a predetermined location
of the base film at the final stage.

The base film is normally continuously unwound from a reel and so forth, and after
being moved to the reinforcing sheet temporary mounting site, a reinforcing sheet
produced either locally or a different location is adhered by means of an adhesive layer to

25 the predetermined position of the base film. Furthermore, the reinforcing sheet adhesion
step carried out here is the reinforcing sheet temporary mounting step referred to in the
present invention, wherein the reinforcing sheet is temporarily mounted by partially
adhering to the base film. In addition, in the process of the present invention, the
reinforcing sheet is continuously guided by matching the movement speed of the base

30 film, and is preferably temporarily mounted to the base film by means of an adhesive layer
at the junction with the base film. Moreover, the reinforcing sheet is preferably

temporarily mounted on the base film by at least partially heating with the end of a heating
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sheets and peeling off the release liner, the reinforcing sheet is adhered
to the predeterm ned position on the base film Furthernore, the
rei nf or ciwg 28ém@b26oray be adhered to the base fil m bef or ecrtarsmoeg2e7sv ri ng
pattern |l ayer at each circuit area of the base film during formation of
the wiring pattern layer, or after formation of the wiring pattern |ayer,
and in any case, a wiring pattern layer is formed at a predetermn ned
| ocat i on 1oh ot heaterarod t6 iallow dhatthgel tpjaghen theaghesivienlayera Jarthermeesa Hat phatet y
conti nuo und fro r . f | o the
rei nforcﬁﬁlge»hseﬁge\é\@rf) gjﬁf)g}eg}rlssmﬁgﬁ%tu ?%gmgfé?ée?f‘EHAF Iel?ﬂg%rg ?’ﬁ%e‘g 2? tHg?% ug}ed
ei t her | asfal heateprodagt §d Rirds necsssdry dor the hastigy mearsyof tisatempofaramomdtingi ve
| ayer to the Eéedet,erm' ned position of the basi film Furtherm{qe, tge

S & AY Sheet

rei nf or ci ¥%P- s it @dditigne §riH HFIREYY CAPYIEE TER A "}dé[f‘“?tﬂ%@of-‘_élynqaﬁrﬂ _
t enpor ar yusmuﬁ%&gaﬁé SRchalisdi rrleﬂott OAl foutRgis %@c‘{ﬁﬁfclal' RS0 b&Nin Wekgidat t he

rei nforcing sheet I's tenporarily nounted by partially adhering to the base
film | n iadettionois, preferdtie gbico e senuwlfanedrslyp demendtraitanvae fitriction thétetramspafior ci ng

sheet is continuoysl ui.ded by, mat chin he novenent speed of fhe base
film ande}fg‘)f{i}n& g‘r"&é %luf o‘@(}? iaPya‘ﬁ'B?}ﬁ? i%Yef &“ﬁlﬁ% abé&?gg$ it4h ]By%oﬁﬁﬁﬁéa?of an
adhesi ve iax@bnah fhift@ioh Wt lsLRRs Welrbintdieinbakeetd bveifleMMlenited wirg boards,
reinforcing sheét is preferably tenporarily nounted on the base film by at

| east para furictign ieattiosifions hreinfiercingasheet en aeprintedypiing board andrlamingtasoit al | ow

heatlr ortBE REARSORa] SRRy P Ehushh M RIRE R Rlr S B Rulleefe

t he manneghedf todprB@ad &ntd & Fifled Wil bbardsamtes e&apdriry’ Moudtg hiatibmthareans
of the tenporary mounting step. In _addition, this tenmporary nountjing step
can be aoﬁr;&ﬂteég’elwﬁp% of ther egorsing Pgelyiej the Painteduviring; oarb by #Ng & heaipdt . A

four - axi Smgﬁl%h@{aiyv&ggh{)gg@%%gﬁg a\iri?tlf 0fia RIags ﬁeeaﬁioﬁvgmﬂe%imm@ﬂ fsRéably able

to sinul t'aneou unction-that transports relntorcing
sheet s eqptefepabdy widaburad vathhes invegel myesuring sy stam athd dedatied of itze primted ouringxi al

directions, a.fuynction that i des. the reinfarcin heets over flexible
plr i ?elj V\'ii’qai“ﬂ& %6%[‘1%?@?“% =f4§‘ﬂg‘ﬁljisd¥‘i’5{“t‘?8?el I P%Iés genf & ﬁftg?réél’ﬂ%mseﬁﬁaé’lﬂcahm a
printed wghhghdieal ¢ affdl iﬁg?@ﬁﬁ@& TThud, &Y BhRaBY mRaASca Foli ﬁggk?%?iavcﬁn

| ayer, a function that app s pressure to the reinforcing she 0 press
it onto tinfprcing shdetnholdngnthdtamdyesnitand thesrmpessed it anbuapradgtetmingd ilenatiphat

cche o SePobihladhol Buh e R RO e b B P RS ERNF
rei nf or ci g r&iRRBEIn@KEReet to partially mount (temporarily mount) it to the printed wiring board.
20 Furthermore, this type of four-axis mechanical robot can be acquired in the form of the
"PCX40" (trade name) from Yamaha Motor Co., Ltd.

Following completion of the reinforcing sheet temporary mounting step, final
adhesion of the reinforcing sheet is carried out. Although the reinforcing sheet final
adhesion step can be carried out by various methods, the reinforcing sheet is preferably

25 completely adhered and fixed to the base film by heating the entire temporarily mounted
reinforcing sheet to soften the adhesive. Furthermore, since the reinforcing sheet is
temporarily fastened to the base film by temporary mounting, the problem of the
reinforcing sheet separating from the base film during the time it is guided to the final
adhesion step does not occur. In the final adhesion step, the base film equipped with the

30 reinforcing sheet is preferably guided to at least one pair of heated rollers where it is
heated and pressed together. The final adhesion step is particularly preferably carried out

sequentially by using heated rollers composed of, for example, 2 or more stages.
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preferably measured with an i nage neasuring system the |location of the
printed wiring board is al so neasured, and this positional information is
sent to awbaurrmxics nmechani cal robot and used to contr olPCTitS2@eHR4270N.
Thus, the four-axis nmechani cal robot picks up a cut reinforcing sheet,
holds into it, noves it and then pressed it onto a predeterm ned | ocation
of a prlnted W ring board. At the sane {ine, the heating neans, prov dis
pressed offrthermerey %eﬁF@P‘ér@W@e apbBiesyEe Bé?@c@flaheﬁg?g r’fﬁﬁ‘ﬁtca{‘g’éﬁﬁbm &IVOMB nt)
it to th &y AR bLRCH P Hnspbt spebdbp&f Ble HAWT BULS are
mechani cglrIEI e[Ii){ot gémf egﬂ)acH% s?)e%d:t@ thé for mpgf S? E)PCX4O (trade nane)

f rom Yanutha debicor Tho temp&rdturd:cprésswengub oofpifing Spmdotff thiecheatsidnfodlersi eap bheet

terrporarym)ntln ste adhes nof t rei.nfor.cin het js.carried
bt Al TRt fEeRne seiariesRolt Prdkars,hhi SHloRifE Srtnart abil but
by vari Ogérog@&@@&ifd tngfécﬁfem@la@hﬁ@phe@%thbselﬁfc@&ﬁg@mey conpl etely adhered
and fixed to the baSe film by heatlng_ the entire tenporarily nounted

i

rei nf or ci ng shblethetQaS@; of tcenymgeomicth@ nglk adlegionhdenby ecombinied at plarality of
rei nforcip gﬁ% o PROLA idotnd BSLEOLhe! Bn.gﬁawg&%ow B Yih HROLAT Y

mount i ng, I'nf or crng she atin romthe base

filmduri fé:ﬂifbf&:ﬁlgt dhae ik rerhSvedUbydidd firet sidpe Heaﬁ&alrolél?éﬂ(eﬁlranoﬁl)a pAdMOmitls
occur. In the final adhesion ste t he bhase fil m equi pped with &g
reinf or ci my apheableite ppvenicyigal )ﬁeg‘ﬁfsdbbt algp Irable ipsproyent vaEpionsin faigkpess

o if ;@‘ﬁi’ﬁeeﬁlh of ¢ el%ﬁrﬁgrcﬂ{kdéﬁéﬁéaﬁgéh %tfﬁ‘@ enc%la? afr! tﬂé&lcaﬁqﬁ §1'r QRyiRtep is

part|cul referabl’y carried out seq ent|a y using heat rollers
conposed aﬁtom‘é«ad neouAting step ad sarforth. sT}age&leI%empéreﬁu[mar&l, premmt eﬁﬂﬂlerhaatude and

pressure of each heated.rol | er n he set IIe pendently. The
rotating WsEgae é‘ffa‘%@oﬁ‘“il?i"rﬁ‘?ﬁ‘%ﬂéfg‘bsr oiegiveq ex&f ﬂﬁ&a ?ngill?rgﬁglga t he

sane. Thegl ANARLAIHER caR{ASRH R tHAMRE séé@n@ts'tdgg aﬁH%ﬁE‘seﬂﬁeI{t lI‘l%at@@ 28184s.r Phber s

can be swtaﬁy determ ned according to the thickness of the rei nf or ci ng
sheet andthgligmpaaiurqrmdpeessinesizach hfyﬂ;@ roflerzatt ecdiin éOnSa%ﬂé@tlo@pﬁ ithis leee’ﬂ‘{ehe

o ghor e S Sekimd b A A AL Dy aIS SRR 1,

| am nat edg &Q%Tthr&ﬁg}pf’hetaftﬁexfnblhtmrﬁd%emamf steph Iﬂid@ﬁﬂ:diﬂptﬁb@efallcﬁngﬂﬁ@@ﬁﬁﬂ ah& t he
first stage heated roller (air renoval). Air renpval is not onlii)l/ able to

prevent vi seiaforaieg sheetfixesiat aapradseteraningsd siterad epelocieqiit ayes phthe Sase Tl Fpigkness
el debruBs i e el E RS NG SRS Gl 7 oPRELERF S R ghick 18, 72"
and pr esshoantidg vdeubegesdf dev1ces can be transported as necessary, or can be supplied to a
20 customer and so forth. In addition, in the case of winding the laminate onto a reel, it is
normally advantageous to wind onto the reel together with an interleaf (insert film) using a
winding mechanism. Printed wiring boards having a respective wiring pattern layer and
reinforcing sheet can be obtained by separating into individual prihted wiring boards.
According to this process, since a large number of printed wiring boards can be built into a
25 single base film, a large number of printed wiring boards can be mass produced and

separated.

Detailed Description of Process

The following provides a more detailed explanation of a production process of a
printed wiring board equipped with a reinforcing sheet according to the present invention.
30 Fig. 3 is a schematic cross-sectional view showing a reinforcing sheet preparation step that

is included in the production process of a printed wiring board equipped with a reinforcing

12



rollers are set in consideration of this objective. Next, full-scale
heating and pressing for final adhesion are carried out wwth the second

st age andveubswmyemnt heated rollers. Thus, the tenperat ece/spalspeeassure of
each heated roller are set in consideration of this objective. A printed

W ring board equipped with a reinforcing sheet (lamnate) is obtained by
goi ng through the af orenentioned series of steﬁs that is g)orrposed of a long

base fi | nihaeichegordisiertp ShecPragFns HERLiG. xdgshawminghe drapansrirriatpreing ehest S dag h
cireuit ae[neth%%ivE &R a56 fi! e t}Q{ We?é’& tB%? ﬁﬁ@d%iﬁg%af@gﬁ@%wde% tor ed
whi | e wouRd  ont o a reel  and so for prior 8 fBunt i ng var i ous types of
devi ces, mavenbadhgsivnsphitd mdhasionad emeathe, suofice afadhesise pgyer éds ¢cavesedowih omer

and so forth. In addition,, in the case of w.nding the |am e.onto.a reel,
itis nor%ﬁnF%ﬁeg&\F&rﬂ- a&g‘%_@ngdfe ?fﬁm_(gn%}k?e"t Wés r@&%@%é‘&fﬂéfﬂ% k hyé?‘?ssmg

i nt eg | eafh(dygRel paif bgvgai_dy $61Ngs 82 W BFtieR%o DR HANERPIn RHieH Rs WiKdraD Kery ds
havi ng a respective ring pattern [ayer and reinforcing sheet can be

obt ai ned #fier sepesing hdigsivatlayer ddby peklinlg off releasd liner brwithaaedds33, Aploreingg to

t hi i | . f printed, wiri can.. it
nto o o Tare BebElh f reahd il Bos puflel SPge fhénse B Tl e RlahE stdse
nmass prodyigethedMidaRRhei R d. follehat hRdhiRed rbhsti 330 ad iPpwided o dBebsbghdnowi ng

provi des a nore detailed explanatjon of a_ production process of a prjnted
Wi ring boginforsing gset! taminonary meningr tem yhiladatthe sty GF heging suetrned tastBnt
I nv Qt' O wlok Suctidn of 1t r?ﬁ&e'ﬁetré&o&r-%§ f %91%&1% PafboY %?W c?e@%‘%c‘i‘ﬂ) Rol&inther ¢i ng
sheet preparation step that 1s’i'nclu ed It he producti orr process of @&
printed wiitdclignd@drfducaxdsprad i dduipped ewith dreatengstie 8t for ase dinngntporariip
present invention. As shown in the draw ng, reinforci sheet .3 has.an

adhesi ve WayRINg IGAIOFHES Shed 1-hal UERATEEs 1PotherR *:HPS o™i 1P thg HeWINe and
in order %lﬁloﬁéﬁj&:j% régfb‘?cﬁh% Rpdki4 gs becEQ@d ‘Qﬁﬂidnfﬁdﬁlticﬁ}a? reinftRciaprshaqs by

adhesi ve laye covered wth el ease ner 5. This long reinfortcing
sheet 3 ienwindimgrfcbrh reet3t eeinf@cingtsheqad silnegdyt prooesgéd mtpindividial ghéetemepl | er s

32 ip order to use in. a. st in whicgh it i dher ed. t ft [
andSive Pagipeiiicy GalieRag Toriondnd e whaL R SR P M el eSS, 0P, g
sheet 3 igecgitary0 @ required size by a cutter 34 arranged after reel 33.

Cut reinforcing sheet 3 is then guided beneath a four-axis nechanical robot
35, and is gui Higd4tis asschenatisqerest-seciondl giey Ao wing e reinfpisinteashpehisimoray st ep

1011 D PRSP AR RS GUEH eI LT A5 RO b o
a reinforcing sheet according to the present invention. Although not shown in the
20 drawing, a base film 1 has a wiring pattern layer already built into its circuit area, and can
therefore be said to be a precursor of a printed wiring board of the present invention. As
shown in the drawing, base film 1 is supplied in the state of a long strip wound onto a reel
11. This long base film 1 is guided to a reinforcing sheet temporary mounting station 15
after being unwound from reel 11 in order to attach reinforcing sheet 3 to a back surface
25 thereof. Here, since the guiding speed of base film 1 is synchronized with the guiding
speed of reinforcing sheet 3 produced in the reinforcing sheet preparation step previously
explained with reference to Fig. 3, and guided to reinforcing sheet temporary mounting
station 15, attachment of reinforcing sheet 3 to base film 1 can be carried out accurately
and continuously. Simultaneous to reaching the predetermined site of base film 1 on
30 reinforcing sheet temporary mounting station 15, reinforcing sheet 3 produced in the
reinforcing sheet preparation step also reaches reinforcing sheet temporary mounting

station 15 while suctioned to four-axis mechanical robot 35, is pressed onto base film 1 by
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directions of four axes, and is equi pped with heater rods 36 for use in
tenporarily mounting reinforcing sheet 3. Furthernore, in the exanple shown
i n the drwoi2ogr/o0adébhough | ong reinforcing sheet 3 is preceaseahciod20s

i ndi vidual reinforcing sheets 3 by unwinding fromreel 31, reinforcing
sheets 3 already processed into individual sheets may be prepared at a
different location and then used to carry out the_ present invention as

necessar yloWerigg rabqt3Sqandis aeially teppratlyaneueden bassviilanbhy heater 1085 @ ci ng
sheet t enpRfAh ' [ i 0, ' 0,

printed wri n&*ﬁ%@? 2@3?%‘%?? V\n@?h@g&%givgf% ci4r31ggs %ﬁ%&%ﬁg%gg%?%%dst (gf {Bﬁe
present i heatertiods,. refifodetnggshenos is omporamlyt ditherhdatol bege fllnbasmdfdahrbelhdlds a

wiring patternla aljready.built. into.,its.circuit area, and can_therefore
be said {GAHE aéaaﬁﬁﬁlrLavp ing pSTRRcEE heFs hés sbléf:% P SHPREApFI deAforeng
i nveRst i 0NghelfSfindl AWhedidh §t&?wﬂf1@‘fﬁf§1}ﬁai_rlgﬁciﬁ§ﬁtlhﬁﬂ i1 Fuﬁh&ﬂﬁi?é,'a?lgoﬂégh ﬁ(ﬁ%hé\;vﬁt e of

a long strip wound onto a reel o] ong base film1 ulded to a
r ei nf or ci higths eawing cbgse fdmy! ma rbei gvideslt tatancavxilrp folter (didferaptianlevelnmlién) om

[ 11 i d t ttach i.nf i 3 back | th f.
tore. s nid FREOw af iy RaTn Bt °h 0 I he Subent Sl Sting et e
gui di ng smglioﬁfstepei nforci ng sheet 3 produced in the reinforcing sheet

preparation step previously explained with reference to Fig. 3, and_guided
t o reinforci ngFigheets tepghskaty wowriertipab tvaew ohoming at reirfaraing sbeet final

cont? nuouay SOEEleppRaOR e biolhctiof ot 21 bASP MR AU PhSleilfha

1 on rei nfeiforcig shestt adcerding apytheopresemgiveatioron ABer rtempéraribi mgowsiiagt 3
produced in the rejnf Or§1i ng sheet Blflepar atjion step al so reaches reinforcing

sheet t enfsOHaIPETSRATE i*nHiestony ibas AN vhiy guided e grwdremer Bert Bralsadhseingni cal
robot 35, gthiGoRr e?ﬁ@gei%gcgn%@?@et fﬂn'aﬂ‘g&he@%lnoé’fﬁidnn d0Ret iéEOWd'& epgﬁsg' al l'y
S Im1l not sho e

tenmporarily mounted on ba y heater rods ( provi on
robot 35. h@tadcwlladhesnd e st@ydrhedted soléqr@; badt easisting bfa paid ©f héated eolleesat er

rod reinpforcin heet 3 is tenppraril dhered to. base fi.lm 1 and. can be
el 45t abf/ B et Rt sofor R SHEIPRFD g sHOLRS healng satn b
subsequeniyplcailfa@isitatosd &L hddpt RaforA AR SFHION aHeBRr WEdiRaiiBd KRN AR dollet hat
state. Furthernore, although not shown in the drawing, base film1l may be

gui ded t oBas¢ @luxil| issgwjdadofitse heqted falker edtinahe |stajefin maiicherejnfarring ehast 8dis of
W T € R oAt ROh R RO Sl heHiEd A RASSea'dah dpesT on
heating temperature of first heated roller 21 is normally about 110 to 160°C, and the
20 pressure when pressure is applied is normally about 3 to 7 kg. In addition, when base film
1 is guided to first heated roller 21, it is preferably stretched in a state in which suitable
tension is applied, and may be preheated as necessaryAby an arbitrary heater in order to
correct any heating delays prior to being guided to first heated roller 21. After passing
first heated roller 21, base film 1 is guided to second heated roller 22 where it is fully
25 heated causing reinforcing sheet 3 to be completely adhered and fixed to base film 1. The
heating temperature of second heated roller 22 is normally about 120 to 180°C, and the
pressure when pressure is applied is normally about 5 to 10 kg. After completing stepwise
heating in this manner, the resulting printed wiring board 10 with reinforcing sheet is
wound onto a product winding roller 25. Normally, the winding speed in this case is
30 preferably synchronized to the laminating speed of reinforcing sheet 3 to base film 1.

However, in the case of pressing by heated rollers at the aforementioned

reinforcing sheet final adhesion station, it is preferable to control the downward pressure
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Fig. 5is a schematic cross-sectional view show ng a reinforcing sheet
final adhesion step included in the production process of a printed wring
board equwppear/okich a rei nforcing sheet accordi ng to thecprmssestozinyention.
After tenporarily nounting reinforcing sheet 3 thereon, base film1lis
guided to reinforcing sheet final adhesion stations. The reinforcing sheet
final adhesion station used here is conposed of a first heated roller 2 1
and a seadnhe heatdkeblletd irethe2Rocesnol tleopresstt iimgentibn.a Higi 6 iofchamatiedrassd | er s.

Al t hough each heated roller can_be equjipped with an arbitrary heati
means, i tSeFongl ﬁ}eevarshwaavtéﬁtraﬁgfélaﬁ% o Eﬁmﬂa@ﬁ EiPmW\mf BIFSSPIE GRPEP! | o
cont ai nedndhhiilsA ih hngehfe%bﬁ;ng ﬁféé@ﬁﬁdrl] laBhekidrSste kigtReh Fi?ff sheat@gwhohhigy 2 1

in the state I n whi reinforcing sheet 3 is tenporarily nounted thereon
where it drawipgewhen penfetl ywiniagtbodrdah@ passap betavest agpair, ofTheatdtbrallersg22a and

t enper at f first ated rojler 2 1 is normally about 110 to 16 and
e r osaPegrbH HitbdE8EeE lophnthetnd PR pih £ ush ol o
addi ti on,pravee8 i9asgictiiftom Abdve (BevERSEdiRessine} bs haahed witd Aesw2R so bf td 15
preferably stretched in a state in which suitable tension is applied, and
may be pratledatcentrelsnaking of aripteywiting Spadtl0:4p yithim t-£0%i of agefbeence pressureect

any heati del ays, prior to.bein uided.to. flL.rst heat rol l.er 21. After
passi ng flugg”?m?'fg_ tggpﬁ%ﬂrﬁ?"’hﬁ’iPragﬂ’g%mﬁpf]r’r?cglsi’_ rﬁfﬁ"i“ﬂ@& (fegg geégbﬁd heat ed
roller 22 whergnidied forfel ib¥nhaRt Hi€sseARUSINRG] FRERHINNE b ShoWAPR th dbAviRE is
conpl etely adhered and fixed to base film 1. The heating tenperature of

secthd hedfeetiver ol lebmi@ing sprablemsl lelatiap dat sutf2oe tivegid@Btiesasiemmieg Hioas shg e

when pressure . s Lied is normal ly.about .5 to 10 L After canpleting
ot opwt se TBLTFRE SR brne RGNS T sl isin bt mifs GrdeBie FBIRIEAE i
r ei nf or cigT@ughRatrerglat@esid tBObAnted HifaBéardicasl kdrglt 19 tHeatisk2dT. thd\osdtlehye t he
wi nding speed in this case is preferably synchronized to the | am natjng

speed of ofsviimides pmdyseaking. The gisppf ehisj hpghenispommakes it pagsiblgetoceppirop the

. | t ; . . o
Dihest on bl B8 bPbRhBal pllf bO HETRAILORMELY 6) BALaLDIEMEhe AT
heat®d rdbdatiogs of thd@rimiedc @dfingfbdake whieds erdssingveithi tho. hdatgl réllérs whitenat i c

crosssectional. view show ng the nechanismof a heated roller .d war d
pressur e ©BWKENBE tFRYOM N Baqdiqm sincg; the O‘F@Feﬁgmélﬁ@e{‘a‘fei ?\aﬂylh @ﬂ’\‘@i;’\sgﬁp%taep

shown in c%h&ant%resgﬁre%aﬁ}ﬂé ﬁggﬁéd@c AN AN th W SRVRE 1t bREyYWMbol e RERMH 11O

passes between'a palr o ted rollers 22a and 22b, together with the
product |lexgihwise dbedtivg aftlascirond antat witlsin tecasintedyiningsboardrent 23, pressure is
applied from above (downward pressure) as indicated with arrows P so as to

be
Examples

20 Next, the present invention is described with reference to examples thereof.
Furthermore, in the examples, a flexible printed wiring board like that shown in Fig. 1 is
produced by unwinding and laminating a reinforcing sheet and base film from a reel as
shown in Figs. 3 and 4, respectively, temporarily mounting the reinforcing sheet on the
base film, and then carrying out final adhesion as shown in Fig. 5. The following provides

25 an explanation of each step.

1, Product Management

Printed wiring board products differ in product length and width according to the
particular type. The product of the present example (before attaching the reinforcing
sheet) has 8 sprocket holes, measures 38 mm in length and measures 70 mm in width.

30 Although only two products are shown in Fig. 1 for the sake of simplicity, in actuality, a
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able to control snaking of printed wring board 10 to within +10% of a
reference pressure. Furthernore, the pressure when pressure is applied is,
for exanpwe,206/dogre9600 g. A heated roller downward presguraseastonsls
mechani smas shown in the drawing is effective in elimnating problens
relating to surface irregularities stemm ng fromthe reinforcing sheet
being attached to the printed wiring board. This is because the presence of
surf ace i lergegunmabertafesodusts are byilk wortinuansly defoolong tepmcontaining dne prbduati sk

of the oc r; i a S i QL e of this nmechani sm nakes
it possi b?%htlg I?gfeeg)(rill?rcct)ll nt#&ﬁg}'e?‘g}ls’ E%l%é@%ep %-P &‘i}g\%ﬁﬁv&&‘?ﬂa’ Vé’%%q?‘néemg’f a 97
heat ed rodndecan by camedlledt edsyd BRARE éddth bhent @eqivcoand®lhd REmBE &t BHaukts i ng
board vvhen.ﬁre sing with the heated rollers while controlling tension. In

addi ti on, WMRdRe pogustaddty rol lers have a cylindrical shape, a constant
pressure can be applied at all times without having to worry about the size
in the | epgt hweaudiTsshbRn of the circuit area within the printed wiring
board. Exanples Next, the present invention is described with reference to
exanpl es t her egf,q,& i 1 b rknt.ed W ring
board |i ke that s%c‘ﬁn%inﬁa I@?E’gﬁqelfe?gérgr%gg'é@g&é @tr%%%g}ﬁ%({rﬁ)g&gﬁ%n*o W%ﬁlf“?eﬁg a
r ei nf or ci tegpstaeemamting asatiohi | Mrdnsport af rpeeducts isstared iont fh Gits df giredubt
respectivel npotari |y nmounting the reinforcing sheet on the base film
and then @a%/thitrﬁa HBHtOfﬂf%act a&@slgalﬁn%aéfys% efl ﬁn&h@nugbemfépmkﬁfdwl%
provi des &y RxRbendid Rk ifARANSL Bl et nagement Printed wiring
board products differ ilnﬁ%rloduct Ieng? IJz:n%gl%l'cdtrﬁl'{l%ﬂﬂaccordi ng to the
particular type. The product of the present exanple (before attaching the
rei h¥ or ci hg_shiReinforeing Sheet Mokivenyt Quankitss, neasures 38 mmin | ength and
measures 70 mmin width. A though only two products are shown in Fig. 1 for
t he sake of siTigl tietiforging sheetds albistyplied|verume omtovb egel,d§ deliveseicfromaherdelii | t

ti | i.nt | t tai nin . t h.i the di ti
of " i Sl ieCothee BRE U RS PRttt B RGP RTior &5 et B o
be cont r odrhausht bEspRsaNeddi® DEREY iOdandFol iR Ebtitingfich titk \%&Hﬁ@?&mﬁggo@r oduct s

within the product width. 2. Product Transport Products und into the reel
are unwound and transported to the reinforcing sheet

15 4. Adhesion of Reinforcing Sheet to Products

In order to adhere the reinforcing sheet to the products, design information
regarding the adhered location is instructed in advance for each product. This design
information is corrected based on CAD information (information on design dimensions),
and instructions corrected with actual products (finalized design information) are

20 registered in a four-axis mechanical robot.

Moreover, the width and edge location of the reinforcing sheet are measured with
an image measuring system. The location of the product is also measured, and product
location is recognized with high precision using a positional control function of the four-
axis mechanical robot. Thus, the reinforcing sheet is accurately pressed onto a

25 . predetermined location of a product.

5, Reinforcing Sheet Temporary Mounting

Simultaneous to being pressed onto a product, a portion of the reinforcing sheet is
heated while pressure is applied for several seconds as a result of contacting a heating pin

provided on the four-axis mechanical robot in the reinforcing sheet temporary mounting

16



tenporary nounting station. Transport of products is carried out in units
of product length. The unit of product length is nornally set based on the
nunber ofwepoemieeisohol es, and that set value is input ipcadsaned242ns 0 an
operating panel. 3. Reinforcing Sheet Delivery Quantity The reinforcing
sheet is also supplied wound onto a reel, is delivered fromthe reel at the
time of use and cut to the required size. The reinforcing sheet is

del i ver edstation; HEheatempertatuyé and pomsettiheofjths hebling piarare dstemained accondihg itt
coordinatjo ith product.transport, 4 dhesi on .of Rejnforcing. Sheet to
Product s t:hﬁntm\g%’é?sst Tglahrg}néoﬁcﬁ’@p g}gehpgqi éﬁ%ﬁﬁ%’ﬁ@@flsqcé ?#hﬂ*e oeing sheski gn

i nformati ; i i | Sl ﬁ{fg]g vV r
each prod%acl}tegﬁél;%&gtgg%% gn i?lgf?gﬁri ﬁ%tdlagﬁﬁ%estﬁfglgrl%ag?zﬁj%ase ldt%ﬂsh%%dgir}g?& mat i on
(i nf or matandnthensaitsd gemphiraters ofnthg , adassivd AStIAQRT,I eHes raifofatnd 6Hedti ddn Bet ual

products final,hzed design information) are registered in_a four-axis
mechani cdFPPEBHLY masnisgy By caghhrodpef i Hisashedgtimegelag iRsessuizatige e rifol ci ng

sheet ar 1 h-an, §hng - syst The 4 ocaf | f the
product 1R oe pesaey? iR R aP G T U R AR R P g
preci si oroflisiorigsetoridsit b heatilg 190 RinfigdrathieREUDOC.0f the fouraxis mechani cal
robot. Thus, the reinforcing sheet is accurately pressed onto a

pr edet er mi ned Ttstmers. althongh temnerary moumiiendiothe irpigf@ping tshawsrip eamied out

Mount i ng 3 : . i [ es: ont nr.oduc a portion of the
Fei nf o ot NoPiredy S eahe phf ofif, BE SERRACARIRCE BF WitrenCr R e Pt s
as &0 r esuhdbumingednliceinifoging sheat magalsd be pareivd datbppresdigy tHeUeati¥d fin onto
mechani cal rabot in the rej nf(g;ici ng, sheet tenporary mountingstation. The

' 9 . :
t enper at U BrOSHe aSeatat i Headstitie altheush & dong 19pa i vWidehepRiy i RIeewtds ng t o
the thi ckygs$igfind B i€ Ar&iiBe o?HRGH | et fle!
rei nforcing sheet a %ési ve Iaylgr.0 ogﬁlelgg?repﬁlteé,gerﬁ%Qé[ﬂgfeég{sg{et%ge %F%:\Jlgﬁn%ss of
t he rei nfteiogirodpcshindbe disec200 ofmwidthdtetperase htounting efhe reihforeing thdehshomithesi ve
is 1400C,, the.reinforci heet cap be tenporarily nounted to each product
in the shbfr‘iarrﬁdrfﬁltﬁe?peﬁteglg'eé%?ﬁo é’é‘?(ﬂ’&h time of 3 seconds at a heating pin
tenperature of 3000C, or in the short tinme of a pressurization tine of 2 to
4 sezondsg.at  RdieRidingShéd Fiplpahalisd € of 4000C. Furthernore, although
tenporary nounting of the reinforcing sheet is carried out

Products that have been temporarily mounted with the reinforcing sheet are

transported to the subsequent reinforcing sheet final adhesion station. Since the
reinforcing sheet is partially attached to the products, the products are transported to
heated rollers without the reinforcing sheet falling off.

20 The reinforcing sheet final adhesion station is composed of two stages of heated
rollers. The temperature and pressure of each heated roller are set independently and can
be controlled independently. Although the sizes (diameters) of the heated rollers may be
the same or different, their rotating speeds are the same. The temperature, pressure and
rotating speed of each heated roller is determined according to the thickness of the

25 reinforcing sheet and physical properties and type of adhesive layer on the reinforcing
sheet.

When a product to which the reinforcing sheet is temporarily mounted passes
through the first stage of heated rollers, not only can air trapped between the product and
reinforcing sheet in the previous step be removed, but since a predetermined temperature

30 and pressure are applied from the heated rollers, the adhesive strength of the reinforcing

plate relative to the product can be increased. Next, when the product is passed through
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by pressing a heating pin onto the reinforcing sheet in the present
exanpl e, tenporary nounting of the reinforcing sheet may al so be carried
out by prwebnempotise heating pin onto a product as necesamyus2008/0242dsti on,
al though a long tape in which only one product is built into the tape in
the direction of width in the present exanple, in the case of having two
products in the direction of width, tenporary nounting of the reinforcing
sheet shothededrmdstageiof Heaed ralleps sineclh higher teapetatyre addiptessuBe afReipplied thiang

Sheet Final ,Adhesjion Products that have, be t emporarily,munted with the
r ei nf or ci ?@’lﬁﬂz’é&é"é?‘émt aﬁﬁs‘iﬂpﬁgg Ip erf’h@egﬁg?éﬁungm"gﬂje?ﬂ?%?@in CIOg S8¢CLt i nal
adhesi on gdAivkal - thShRfaact RefufBéinefeaidad RRast mmangcalf ?&ﬁiﬁlytc{i%%xﬁﬁ@téﬂféﬁé? the

products, the products are transported to héated rolfers wi )
r ei nf or ci #dhesinpetFuttherniare asfan exfhwle ef the deropargtueh petsstie maf refating spasdofat i on

is conposgd of two.stages o ated rallers. .The t er e a pressure
of eoh. nia BB S e R A 1S DE T Bers e Pt |1y eifng

i ndependephjpkratdb tITARI BAR IR €Sk 296°¢, UrATRL MickneRf of R IBRLISH 14RL Lehs uaRY be
the sane or different, their rotating speeds are the sane. The tenperature,

pressur e thed theofiat stage sfifeattdabdlleaate keat ednpetdtae of 440¢ 50 ecksare of Ai ng

to the thickpess of the reinfqrcing sheet and physical propertjes, and type
of adhesi %é< F&f@ﬁ re,tﬁt%%peﬁéiorﬁﬁaéevﬁgns\m t%ewr@@détqu@éﬁeqteé wligks 8 settae
reinforci [ i . fHcr st .st age of
hoat ed +of it oT 1EFIPRIEIC, blesiRYBE 66 PROOES rbUHAY Bch B2 0125 i

rei nbor ci ng shHetvever, tiheh@roave ofisthstpegsehe ekanpieeda Hififereitial deval roller for

pr edet er mi ned_t enper.at ure andg%réessure are applied fromthe heated rollers,

the adhesfErOdingisatian &t Proxided dehyesp dhsfrinforting shaehiemporary Mg SR can
oe | ncreangl reiifdtting W1RE) (AL PIAAGHSH diiohdS SRARGIMO YARARE (SREANDNERARS Of

heated rollers, sin hi gher tenperature and pressure are applie
appl i ed bgcepting ia e widdyef tfe preducts] it &l narmslly chetraldioesithie astangngf hbaift t he
rei nforci L sheﬁ( relative to the product is further increased, thereby
making it (goo%gq € to conplete final adhesion. Furthernore, as an exanple
of tfhe tenperafi®iitid, emes iR FodudtOhRldqihpedSath SleidforciRe MR that h@fke When
the thickness of the reinforcing sheet is 200 nm the setting tenperature
of the adhassi tapoBephisofatuerd sttte as Hirejeatiens amd treeessedhdud Ve reseaee iof the nm
L hen e Ll R B9, Bha B5RL B ABldiSEReRHE S F LR ArbRIRELASLRE ' O
direction of width (direction perpendicular to the direction in which the products are

transported) due to heat, snaking can occur in the products during transport caused by this
20 combination. In the case of the present example, however, this is controlled using a
mechanism like that described as follows. Namely, by measuring the pressure of cylinders
arranged to the left and right of the heated rollers, if the product shifts to the right, the
pressure of the cylinder on the right side is reduced or the pressure of the cylinder on the
left side is increased. Conversely, if the product shifts to the left, the pressure of the
25 cylinder on the left side is reduced or the pressure of the cylinder on the right side is
increased. In this manner, product snaking can be prevented, and the range over which

pressure is controlled at that time is within +10% of a set pressure.

7. Winding of Finished Products

Finished products (products equipped with a reinforcing sheet) that have passed
30 through the final heated roller are wound into a reel together with an interleaf (insert film)

that is contacted with the reinforcing sheet side of the finished products. The winding
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to 6 kg, and rotating speed of 0.75 mimn, while the second stage of heated
rollers is set to a tenperature of 160 to 170C, pressure of 6 to 7 kg, and
rotati ng wpeear/mb260. 75 m m n. However, in the case of treTpSessnts2exanpl e,
a differential level roller for controlling tension is provided between the
reinforcing sheet tenporary nounting station and reinforcing sheet final
adhesi on station. Although product tension fluctuates according to the

wi dt h of sphed pff thdued] g5 syinchiogized it thy preshuct tansportwpedsi i the Feinfgecies shasbut
200 g tofl ¥g I n a? ition, since the products are equipped with a

rei nf or ci " EHRESIOP SA¥8PY surface have topographic features such as
projections and recesses due to presence of the reinforcing sheet, and

si nce theg heatigdni@idecSstdnave a slight difference in expansion in the
direction of wdth (direction perpendicular to the direction in which the

products are tmaihg p;%éeﬁfj)exﬁﬂ%e,t 8 MedtoringNasteRd i aidtaMled Weparatelyheo Risadllet s
during transport caused by this conbination. In the case of the present

exanpl e, mowitoraroducks that kavesamediut 4 thesieforsingesheeineBIPPTarK S0URHRE SatieR i bed
as follows., Nanel by ne rj . SSHE e Loder t he
| eft and e}nldgﬁ mrj%@{%ugﬂ%%a eaz Ardg??lé1?§:[aq|{° ta)f'1ﬂe1 %r@ic:))d%%lbls%%i f;isysO%tE %Sﬁ-{ggggrtlhght ,
the pressdaparaf irhdpes eydkeniigiossiblettb endab@btpositideal shifisiiuthe deinfordihg sieessur e

of the cylinder on the left side.is jncregsed. Conversely, if, the.product
shifts tohe REespREe:or ADRRICH 08 saipfoacipg shach 40g)3 WarmmRmpran| bgrpads Tajl%%é or
reduced o VAN ight side is increased. In
this nanﬁgf&ﬁgwggﬁgﬁﬂéﬁgg#ﬁéﬂ?g%%%gmgggggﬂ?%%ﬁnénd t he range over which
pres@ure is controlled at that time is within 10% of a set pressure. 7.

W ndi ng of Finished Products Finished products (products equipped with a
rei nforcing sheet) that have passed through the final heated roller are
wound into a reel together with an interleaf (insert film that is
contacted with the reinforcing sheet side of the finished products. The

wi ndi ngspeed of the reel is synchronized with the product transport speed
in the reinforcing sheet final adhesion station. 8. NMnitoring Systemln
the present exanple, a nonitoring systemis installed separately to
visually nonitor products that have conme out of the reinforcing sheet
tenporary nounting station and reinforcing sheet final adhesion station

wi th CCD caneras. Processing of the
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captured i mages nakes it possible to neasure positional shifts in the

rei nforcing sheet or the presence or absence of reinforcing sheet, and a
war ni ng Iwopocan2ise made to |ight or operation of the appanatasocens be
interrupted as necessary.CLAIMS: 1. A process of producing a flexible
printed wiring board, conprising at |least a base filmand a wiring pattern
| ayer built into a circuit area on its surface, and provided with a
reinforcing sheet at a site other than the site of the wiring pattern of

t he circuﬂﬂA_éMéa; conprising: a step in which a |ong base filmdefined by
at least one circuit area corresponding to the printing wiring board is
produced; a step in which the wiring pattern layer is formed in each
circuit alea; A moegpsofipwidicihg atftcgﬁﬂh@rinwﬂtvhrmgrbbhrraluommpgismpui legsttdieasbase
film before, or .after_the wring atternla is formed in each of
the circuit arﬂiﬂ ag‘%larv\'éfl?ﬁ B?t&f%gayshé%lﬂ mg’r%ﬁ%’éto?fF %%FtP Jurgacegandaprovides
location, is a@iRresidfbiciiidihetNaslIRS oMRr |t1?9¥1€fhets?te%f9f1@%ﬁﬁ% ghﬂfiﬂ dfaggt i on
of the base filmduring its novenent; and, a step in m nat e of
the base fil m%lﬁ&lltraé%‘,\fc@mmlﬁggsheet is cut and separated into |nd| vi dual
printed wiring boar achh ing the wr ttern Layer and.t

rei nforcing sheet; gvt/nsée el nWh?\ﬁ g‘8f‘%ﬁ’6‘ﬁ%lﬂd g%a %ﬁéggﬁﬁ °§‘Fe‘ﬁrqu§ Uatried
out in two stages congbsédpogdiak t@t}fe%irﬁhhﬁg%ﬂg%]smeﬁs predwebary nounting step
and its subsequent reinforcing sheet final esi on _step. 2. The producti on
process according t®SEp i whith fiewising Haﬁéﬂlrléi’qiiﬂ%mﬁ@%%btmfp@t aisat i nuousl y
gui ded according to, Wﬁ f a he to the
base film by nmeans o%@gn a Eefgﬁé%aﬂﬁqe‘gtﬁcc’ﬁm&[ogﬁ Ghl(g‘}lhg‘ltlllle BEt‘)ase f"%ﬁ{
Thelproduction processiudogor dfteright mnh@pmtékn\m@res forinBe ifi @hdlf OFf the @ﬁcﬁlltl%t

has an adhesive | ayer on the sjde that adheres 1:% he base film 4. The
production process ac CHEH hEIPIOTHRY SBeR. Brodupes Y ©b a8 appibptelogation, i he

reinforcing sheet te”ﬂ@ﬁe@éd’ttﬂ@ﬁgﬁ hﬁ‘gdl%s% la é}etore?Bf'éfdglreﬁJ {)x%dﬁgc%ﬁ)%bo% the

tenporarily adhered to the base filmby at Teast partia
base film during 1ts movement; and,

a step in which the laminate of the base film and reinforcing sheet is cut

15 and separated into individual printed wiring boards each having the
wiring pattern layer and the reinforcing sheet; wherein,

the reinforcing sheet adhesion step is carried out in two stages consisting of

a reinforcing sheet temporary mounting step and its subsequent

reinforcing sheet final adhesion step.

20 2. The production process according to claim 1 wherein the reinforcing sheet is
continuously guided according to the movement speed of the base film, and

adhered to the base film by means of an adhesive at the junction with the base film.

3. The production process according to claim 1 wherein the reinforcing sheet has an

adhesive layer on the side that adheres to the base film.

25 4. The production process according to any one of claims 1 to 3 wherein, in the
reinforcing sheet temporary mounting step, the reinforcing sheet is temporarily

adhered to the base film by at least partially heating,

5. The production process according to any one of claims 1 to 4 wherein, in the

20



5. The production process according to any one of clains 1 to 4 wherein, in
t herei nforcing sheet final adhesion step, the reinforcing sheet is

conpl et elwoadémneroand fixed to the base fil mby heati ngcrhs2@stors2es
reinforcing sheet following tenporarily nmounting and hardening the
adhesive. 6. The production process according to claim5 wherein, in the
final adhesion step, the base filmwth the reinforcing sheet is guided

bet ween at | easihfoacipgisheedffinakadledionaitéperthse réfnfoiidimg phrest tsctanopletehyoadirsed

according to an ne of clains to t hat _addi ti onal .conpri.s a.step in
which a gase @Panﬁ%‘%f% ﬂaq&gseoﬁ}rﬂagy ﬁ’&?t“??a\ﬂée S5er feﬁ‘bfjo%cérfg EB??H BW,H’S% sp |

used in the sttaﬁdgorglfﬂyt]ﬁ@)ﬂginwagaﬂ@niﬁgrﬂeeeédheg{)g is unwound fromthe reel
whi l e being guided to the subsequent Step. 8. The production process

according to any one of clains 1 to 7 that additionally conprises a step in
whi ch t hé. r ei iherrepdugtion geecessaesoeding fip elaim st wheret b dicnfnalcadhesiom sigpr eel |

IS wound fr e J.eel . e r 'n@% [ rj Qr N9
gui :;gd to t he?fégef)%F (ﬁt’l@i ‘ﬁléﬁas %ere%ﬂtf%réﬁggsihgént ‘g%@? %.e Izaf)%aﬁtde%[ %‘Bﬁ‘%gé oard
producti on proelkgs according to any one of clains 1 to 8 that additionally
conprises a step in which a lam nate of the base filmand reinforcing sheet
are wound ontq_a reel i to th inted wri d i .
7. The progucti%yp%cesg acco?di?lrgltg a%y (\)I}Aler (I)tn ¢ all?l?saﬁ to Sée ﬂ'l%%% clli(t)igngl{yep
comprises a step in which a base film, which may or may not have a wiring pattern
layer, is used in the state of being wound on a reel, and is unwound from the reel

10 while being guided to the subsequent step.

8. ' The production process according to any one of claims 1 to 7 that additionally
comprises a step in which the reinforcing sheet is used in the state of being wound
on a reel, is unwound from the reel and cut to a predetermined size prior to being

guided to the reinforcing sheet adhesion step.

15 9. The printed wiring board production process according to any one of claims 1 to 8
that additionally comprises a step in which a laminate of the base film and
reinforcing sheet are wound onto a reel prior to the printed wiring board separation

step.
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