EPOXY RESI N LAM NATE BOARD AS A REI NFORCI NG MATERI AL  FOR FLEXI BLE PRI NTED
W RI NG BOARD BACKGROUND OF THE I NVENTION This invention relates to an epoxy
resin lam nate board used as a reinforcing nmaterial for a flexible

printed wiring board used in an electronic device, that is, a reinforcing
material to be lam nated on a flexible printed wring board to inprove the
nmountability on an electronic device and to achieve reliability of
performance after having been nmounted on an el ectronic device. A
reinforcing material for a flexible printed wring board is used to inpart

rigidity tothe flexible pepakedrisinghonnds skt hod of Iaminating
such a reinforcing material on a flexible printed wring board, there are

the following methods. In ope merbesroRCIRESMARBRARAl having a thickness
of about 0.1 mmto 2 nmand having a reinforcing effect is blanked to a

predeterm ned shape withor bL.agkeng @reNTEBNGIRANGNBOAGON at | east one
side of a flexible printed wiring board with an adhesive. In another

nmet hod, an adhesive is applied to or an adhesive sheet is |lamnated 1

BACKGROUND OF THE INVENTION

This invention relates to an epoxy resin laminate
board used as a reinforcing material for a flexible
printed wiring board used in an electronic device, that is,
a reinforcing material to be laminated on a flexible
printed wiring board to improve the mountability on an
electronic device and to achieve reliability of
performance after having been mounted on an electronic
device. | |

A reinforcing material for a flexible printed
wiring board is used to impart rigidity to the flexible
printed wiring board.

As a method of laminating such a reinforcing
material on a flexible printed wiring board, there are
the following methods.

In one method, a sheet material having a thickness
of about 0.1 mm to 2 mm and having a reinforcing effect
is blanked to a predetermined shape with a blanking die,
and laminated on at least one side of a flexible printed
wiring board with an adhesive. In another method, an

adhesive 1s applied to or an adhesive sheet is laminated



on-a sheet material before blanking the sheet material, and the sheet
material is lamnated on a flexible printed wring board, and the |am nate
is blanked to a predeterm ned shape with a blanking die. Heretofore, as
reinforcing materials for flexible printed wiring boards, |am nate boards
for electrical insulation have been used which are obtained by

| npregnating a substrate with thernosetting resinto form a prepreg and
drying and hot pressing the prepreg thus obtained. As such | am nate boards
for electrical insulation, there are paper substrate/phenolic resin

| am nat e boghdg, sheelt aRteratl PeFdrat/pan?) ithe esided atd et boar ds,
gl ass fabric substrate/epoxy resin | am nate boards, glass mat

substrat e/ uapat ghat eteRel tagleer alesish laatinaledl bpardsleiticle a5 idasad | bed
in JIS K 6912. Anong them glass fabric substrate/ epoxy resin |amnate
boards, whi ¢irang ®waed,olnidn theat] ardsiatteance blampeddanical strength
(rigidity) and warp properties, are nost often used as reinforcing
materi al s. Basdetpropercd edhabeqwirtdd af &l andiimfgorddieng material s incl ude
heat resistance so high as to withstand solder reflow steps, nechani cal
strength (rigidity) Heaetofwarep msoperitifes.cifit olatess adec drac i 164 idnee
retardancy, etc. are also required.

printed wiring boards, laminate boards for electrical

insulation have been used which are obtained by

impregnating a substrate with thermosetting resin to form

a prepreg and drying and hot pressing the prepreg thus

obtained.

As such laminate boards for electrical insulation,
there are paper substrate/phenclic resin laminate boards,
cotton cloth substrate/phenolic resin laminate boards,
glass fabric substrate/epoxy resin laminate boards, glass
mat substrate/unsaturated polyester resin laminate boards,
etc. as described in JIS K 6912.

Among them, glass fabric substrate/epoxy resin

laminate boards, which are superior in heat resistance,
mechanical strength {(rigidity) and warp properties, are
most often used as reinforcing materials.

Basic properties required for reinforcing
materials include heat resistance so high as to withstand
solder reflow steps, mechanical strength (rigidity), and
warp properties. Thickness accuracy, flame retardancy,

etc. are also required.

In recent years, with increased performance and



In recent years, with increased performance and 2 reduced size of

el ectronic devices in which are used flexible printed wiring boards, poor
nmounting of electronic parts and mal function of el ectronic devices
resulting fromfall of powder from bl anked surfaces of the reinforcing

mat eri al have posed a problem Thus, blanking powder is usually renoved by
air blowing or rinsing reinforcing materials after blanking. while it is
possi ble to renove bl anki ng powder, with a reinforcing nmaterial using glass
fiber such as a glass cloth substrate/epoxy resin |amnate board, it is

difficult teedes®yesbeardr! Ekecgkanscl ibeficexposedhdonh hlragnkeaddsurfaces.
Thus, reinforcing materials that are l|less liable to powder fall from

bl anked surfbsesbasepriegedredrihf aokirim, cpopyi nguaniadhesi ve for bondi ng
toa flexible printed wiring board is lamnated on a reinforcing materi al
and then t held¢aninate psrbsaakddpalfianceibheofeeifotciongcndeariicals and t he
adhesive filmare different in material and thus different in the optinum
bl anki ng corelstioinsg Fromsfdllfpéubbwierkfiommoptiambed ladlkiceg ednditi ons
for preventing powder fall. Thus, inprovenents for preventing powder fal
are requiredefoeintontéongi mgteutedi hhye Bosedi aceorbddienat e
Thus, blanking powder is usually removed by air
blowing or rinsing reinforcing materials after blanking.
while it is possible to remove blanking powder,
with a reinforcing material using glass fiber such as a
glass cloth substrate/epoxy resin laminate board, it is
difficult to remove beard-like glass fiber exposed on
blanked surfaces. Thus, reinforcing materials that are
less liable to powder fall from blanked_surfaces are
reguired.
I1f a film carrying an adhesive for bonding to a
flexible printed wiring board is laminated on a
reinforcing material and then the laminate is blanked,
since the reinforcing material and the adhesive film are
different in material and thus different in the optimum
blanking conditions, it is difficult to know optimum
blanking conditions for preventing powder fall.
Thus, improvements for preventing powder fall are
"required for reinforcing materials. But since laminate
boards that have heretofore been used as reinforcing

materials have been used for electrical insulation, they

were insufficient particularly in suppressing powder fall



boards that have heretofore been used as reinforcing materials have been
used for electrical insulation, they were insufficient particularly in
suppressing powder fall 3 from bl anked surfaces anong the properties
required for reinforcing materials. In oder to suppress powder fall from
bl anked surfaces, it may be possible to use heat-resistant thernoplastic
resin sheets such as polyimde (Pl), polyetherether ketone (PEEK) or

pol yphenyl ene sulfide (PPS). But they are insufficient froman econom cal
vi ewpoi nt or in mechanical strength (rigidity). On the other hand, when a

reinforcing¥98&egg%hkga sh%%%gggegmgﬂgatkke s %r@ﬁ%% ?%dﬂi&%@ngﬁard’ an

t
adhesi ve or an adhesrve~ shéet is usually arranged only at a portion to be
L

bonded bet | ex| hated wiring board and the reinforcing
mat eri al aﬁgg?ﬂgg?g;ésbggggéeﬁégéther by hot pressing. In this nethod,

both the portion torhe,qhendedLppthe sWobi/ag beand &t e sl on not to
be bonded are equaIF§ ﬁg??pﬁgsgegp Thﬁg? durfng hot pressing, the resin of

the lam natgrbgacd foEmyag HephekAbaeckByulRt flkiadl- reidilstget into or be
fused to the reinforcing nmaterial even at the portion where no adhesive or

?225?{“6 shegt rhepakkangedesifuentetheat cAnd sppeasuie den (pat) pressing. As a
| polyetherether ketone (PEEK) or polyphenylene sulfide
(PPS). But they are insufficient from an economical
viewpoint or in mechanical strength (rigidity).

On the other hand, when a reinforcing material is
laminated on a flexible printed wiring board, an adhesive
or an adhesive sheet is usually arranged only at a portion
to be bonded between the flexible printed wiring board
and the reinforcing material and they are bonded together
by hot pressing. 1In this method, both the portion to be
bonded to the wiring board and the portion not to be
bonded are equally hot-pressed.

Thus, during hot pressing, the resin of the
laminate board forming the reinforcing material will get
into or be fused to the reinforcing material even at the
portion where no adhesive or adhesive sheet 1s arranged,
due to heat and pressure in hot pressing. As a result,
even at the portion not to be bonded, the flexible
printed wiring board and the reinforcing material will be
pressed hard against each other. This worsens workability

and'produces defectives due to breakage of flexible

printed wiring boards. Thus, it is conceivable to apply



even at the portion not to be bonded, the flexible printed wiring board and
the reinforcing material wll be pressed hard agai nst each other. This

wor sens workability and produces defectives due to breakage of flexible
printed wiring boards. Thus, it is conceivable to apply 4 a rel ease agent
bef orehand by printing to the portion of the flexible printed wiring board
where bonding is not necessary. But if the release agent adheres to a
portion where bonding is necessary, poor bonding would result. Also, the
number of steps will increase, thus increasing the processing cost. An

obj ect of t&iselessat agantsbebfopebandebd préntfiogeitng tivgt @orallicoia
flexible printed wiring board which is a glass fiber substrate/epoxy resin
| ami nate bdae df Wakthlespsipeeidovifinm kaasdonbair€albonddRngoilmt "aidd i n

whi ch powder fall from blanked surfaces is suppressed, and when superposed
on and bande@ic®§sapy - prBusi h§ tBeareirarFbRECPEi ALBE IS itRY bEAE 1A i s
possible to keep the_ portion not to be bonded to the flexible wiring board
not pressedhapai RRRALAE LFeRPBEESAFY nt BACHK PPAYLIFGar@ Y 1SUVRERY toF THE

| NVENTI ON According to this invention,,ﬁhere IS provigfd an _epoxy resin

| ani nat e bohkeCastBer BRAPSE cPhgShEPEr VAl lf 6P CIEaFFaxtHUE ﬂﬂ9ﬂ%§§Rﬂﬁing

board characterized in.that i% is
the processing cost.

An object of this invention 1s to provide a
reinforcing material for a flexible printed wiring board
which is a glass fiber substrate/epoxy resin laminate
board which is superior from an economical viewpoint and
in which powder fall from blanked surfaces is suppressed,
and when superposed on and bonded by hot pressing to a
flexible printed wiring board, it is possible to keep the
portion not to be bonded to the flexible wiring board not

pressed against the flexible printed wiring board.
SUMMARY OF THE INVENTION

According to this invention, there is provided an
epoxy resin laminate board as a reinforcing material for a
flexible printed wiring board characterized in that it is
formed by impregnating a glass fiber substrate with an
epoxy resin to prepare an epoxy resin prepreg, laminating
electrically insulating films on both sides of the epoxy
resin prepreg, and hot pressing them together.

Blanking powder during blanking tends to be



formed by inpregnating a glass fiber substrate with an epoxy resin to
prepare an epoxy resin prepreg, lamnating electrically insulating filns
on both sides of the epoxy resin prepreg, and hot pressing themtogether.
Bl anki ng powder during blanking tends to be 5 produced fromthe surface

| ayer of a reinforcing material. The glass fiber substrate/epoxy resin
| am nate board for a reinforcing material of a flexible printed wiring
board according to this invention is less liable to powder fall during

bl anki ng because electrically insulating films, which are less likely to

devel op poslesahatb ﬁlybﬁnnenéhgurbh@@kha?eﬂ@p, adkeipreycdad eatkheagyrface
| ayer. Also, the glass fiber substrate/epoxy resin |am nate board

accor di ng tihd hisas8VEDbEPNSsLBsEHRCE) 8pok PEEhANi 6Al nastr Bogikh Eoirgi dity),
since the core material is a glass fiber substrate using an epoxy resin,
whi ch is superédnifotfingchankeahlsbreagthekibgedpryhtedswarbngdeénarAl so,
with the glass fiber substrate/epoxy resin |amnate board for a
rei nforci naambediay ©b shikexhbeetipni btedewsriingbbeatd aowdedi figlflo this
invention, since electrically insulating filns are provided on both sides
of a gl ass diibefigsubstkahe/ bpoxyseesilactantadieg bhoandatihg fpdémsi,ons which
need not be bonded are never fused to flexible printed wiring board even
when heat edvthyclhoare less likely to develop powder fall during the

blanking step, are provided on the surface layer. Also,

the glass fiber substrate/epoxy resin laminate board

according to this invention is superior in mechanical

strength (rigidity), since the core material is a glass

fiber substrate using an epoxy resin, which is superior

in mechanical strength (rigidity), as a binder.

Also, with the glass fiber substrate/epoxy resin
laminate board for a reinforcing material of a flexible
printed wiring board according to this invention, since
electrically insulating films are provided on both sides
of a glass fiber substrate/epoxy resin laminate board, its
portions which need not be bonded are never fused to
flexible printed wiring board even when heated by hot

pressing, so that it can be easily peeled off the flexible

printed wiring board.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The glass fiber substrate used for the glass fiber

substrate/epoxy resin laminate board for the reinforcing



pr essi ng,

so that it can be easily peeled off the flexible printed w

ring

board. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT The gl ass fi ber

substrate used for the glass fiber
for the reinforcing 6 materi al

to this invention nmay be a woven fabric, a mat or a nonwoven fabric.
a nonwoven fabric is especially preferable to suppress powder fall because
its glass fibers are individually dispersed. As the electrical insulation

film polyimde (Pl),

substrat e/ epoxy resin | am nate board
of a flexible printed wiring board according

But

pol yet her et her ketone (PEEK), polyetherinide (PEl),

pol yphenyl emetsulifildef( BPS) eadbpel petinglkdnw imaplgt halaatde acqdREN)ifg lun or t he
| i ke may be used. In particular, a polyimde filmis high in heat
resi stance thlhasanvenanont mey benpewavene)almd ct,has meds can sadvarag t hat
it is less likely to be fused to the flexible printed wiring board when
heat ed by hé&bpiéssi Byt Thusnwavenhéapsici 65 esbeche g mreicuwed et eri al
t hat does not have to be bonded, the flexible wiring board and the
rei nf or ci ngtongvBpPrapsapevéasy fed lpberauvse ihat gdesiGadilbians iag &uperi or
and it is possible to prevent defects in the formof breakage. Al so,
a pol yi m deitrfimipsaddyedisperaedpondi ng properties to an epoxy resin and
al so superior in

As the electrical insulation f£ilm, polyimide (PI),
polyetherether ketone (PEEK), polyetherimide (PEI),
polyphenylene sulfide (PPS) or polyethylene naphthalate
(PEN} film or the like may be used. In particular, a
polyimide film is high in heat resistance {(glass
transition temperature) and thus has an advantage that it
1s less likely to be fused to the flexible printed wiring
board when heated by hot pressing. Thus, at the portion
of the reinforcing material that does not have to be
bonded, the flexible wiring board and the reinforcing
material are easy to peel, so that workability is superior
and it 1s possible to prevent defects in the fopm of
breakage. Also, since a polyimide film is superior in
bonding properties to an epoxy resin and also superior in
dimensional stability for heat, it is preferable in
suppressing Qarp too.

As for the epoxy resin, an ordinarily used epoxy
resin may be used, and though not particularly limited,
it is preferaﬁle that the epoxy resin does not contain
any inorganic fillers such as aluminum hydroxide,

magnesium hydroxide, talc, silica or antimony trioxide for

si nce



di nensional stability for heat, it is preferable in suppressing warp too.
As for the epoxy resin, an ordinarily used epoxy resin nmay be used, and

t hough not particularly limted, it is preferable that the epoxy resin
does not contain any inorganic fillers such as al um num hydroxi de,
magnesi um hydroxi de, talc, silica or antinony trioxide for 7 the purpose of
suppressi ng powder fall during blanking. [Exanples] (Exanple 1) A prepreg
(A) was prepared by inpregnating varnish having a solid content of 50%
into a glass fabric (weight 145 9/m) and drying so that the thickness
after form nghewphipbeel0f sippossséns. PPWdevalaldhduad ngbtodialé&d ey i xi ng
100 parts by weight of alum num hydroxide as an inorganic filler, 2 parts
by wei ght ofEdaspaedlani de as a curing agent, and 1 part by wei ght of

i mdazole as a curing pronoter to 100 parts by wei ght of brom nated

bi sphenol t {peampépoky resin. Polyimde films (Apical AH made by Kaneka
Corporation) having a thickness of 25 mcronmeters were |am nated qn _both
sides of the prepred PEBRBEEBLLA)nBASaRESRBL efr B¥sdFPEEAPEIA NG NFEEL S a
tenperature of 160 'C and a pressurg gf 2.9 MPa to obt i% .a Iantn%te
having a t @XhBEsa0PC1¥8 RPBEBREL BFs20% 1nto a glass fabric (weight

145 g/m?) and drying so that the thickness after forming
will be 125 micrometers. The varnish was obtained by
mixing 100 parts by weight of aluminum hydroxide as an
inorganic filler, 2 parts by weight of dicyandiamide as a
curing agent, and 1 part by weight of imidazole as a
curing promoter to 100 parts by weight of brominated
bisphenol type A epoxy resin. Polyimide films (Apical AH
made by Kaneka Corporation) having a thickness of 25
micrometers were laminated on both sides of the prepreg
thus obtained and hot pressed for 120 minutes at a
temperature of 160 °C and a pressure of 2.9 MPa to obtain
a laminate having a thickness of 175 micrometers.

Next, 100 sheets of this reinforcing material were
blanked with a blanking dies. Then, after each of the
blanked reinforcing materials was air-blown for ten
seconds with an air gun under an air pressure of 6 kg/cm?®
per piece to remove blanking powder, the weights (A) of
the test pieces were measured. The test pleces were then
put in a plastic container and vibrated for five minutes
with a vibrator. Next, after the test pieces were air-

blown under the same conditions as above Lo remove



Next, 100 sheets of this reinforcing material were blanked with a bl anking
dies. Then, after each of the blanked reinforcing materials was air-blown
for ten seconds with an air gun under an air pressure of 6 kg/cm per

pi ece to renove bl anking powder, the weights (A) of the test pieces were
measured. The test pieces were then put in a plastic container and
vibrated for five mnutes wth a vibrator. Next, after the test pieces
were air- blown under the sane conditions as above to renove 8 bl anking
powder, the weights (B) of the test pieces were neasured. The anmpunt of
powder thatbhaskfiabl pawdas, téeewriigblsudPngofhéhioltiesn g elcesmwede Anount
of powder that fell (g) = weight A (g) - weight B (g) The peelability

bet ween t hen¢denrble wiring board and the |aminate board was determ ned in
the following manner. The |am nate hoard was put on the polyinde side of
a flexible wiring bdhrdalieRrédofobavdrat hhat DasmfeddenwMidéh a circuit was
formed by Iam nating_a copper foil __having a thickness of 35 mcroneters on
one side ofd%teﬁﬁﬂyﬁﬁlﬁélﬂglﬁhﬁaﬁpﬁéoglﬂﬁléQﬁ@§§aof 25 microneters). The

| am nat e was sandw ched between mirror-surface | at es nd _hot pressed for
120 minutes at a tefPeRBtuPE BPVWHESH Ehat rell ? 3T Seight a'1g)

welght B (g)

The peelability between the flexible wiring board
and the laminate board was determined in the following
manner. The laminate board was put on the polyimide side
of a flexible wiring board worked to a width of 1 cm {(on
which a circuit was formed by laminating a copper foil
having a thickness of 35 micrometers on one side of a
polyimide film having a thickness of 25 micrometers).

The laminate was sandwiched between mirror-surfaced plates
and hot pressed for 120 minutes at a temperature of 180 °C
and a pressure of 2.9 MPa. The laminate was then tested
with a Schopper tensile testing machine for breakage of
the flexible printed wiring board when the wiring board
was peeled off the laminate board at an angle of 90°
(number of test pieces: 100).
-{Formula 1]}

Number of broken pieces of
Rate of breakage = flexible printed wiring board x 100

100

(Example 2)
Except that a glass nonwoven fabric (weight: 53

g/m?) was used instead of glass woven fabric used in



and a pressure of 2.9 MPa. The |l am nate was then tested with a Schopper
tensile testing machi ne for breakage of the flexible printed wiring board
when the wiring board was peeled off the | am nate board at an angle of 90
(nunber of test pieces: 100). [Formula 11 Nunmber of broken pieces of Rate
of breakage = flexible printed wiring board x 100 100 (Exanple 2) Except
that a gl ass nonwoven fabric (weight: 53 g/nR) was used instead of glass
woven fabric used in 9 Exanple 1, and that a prepreg (B) was obtai ned by

i mpregnating and drying so that the thickness after formng was 125

ni cronet er sExamp b DAt gnhoerdtwasptepred (BN /Ae sawBineaAney as in Exanple
1, and test was conducted in the sane nanner as in Exanple 1. (Exanple 3)

Except t hatimmbiedgmati hydaedi deyasgasoi taaganhe thikkeeswagfhetr added and
that a prepreg (C) was obtained by inpregnation and drying so that the
t hi ckness afdmEningolas ng2 hamid2dmeteropebelsmigakanbnard kaar dowasdf or med
I n the sane nmanner as in Exanple 1, and test was conducted in the sane
manner as iim Exaept@nd.manner as in Example 1, and test was conducted

in the same manner as in Example 1.

(Example 3)

Except that aluminum hydroxide as an inorganic

filler was not added and that a prepreg (C) was obtained

by impregnation and drying so that the thickness after

molding was 125 micrometers, a laminate board was formed

in the same manner as in Example 1, and test was conducted

in the same manner as in Example 1.

(Comparative Example 1)

Impregnation and drying was carried out on the

glass woven fabric used in Example 1 so that the

thickness after molding was 175 micrometers. Release

polypropylene films were arranged on both sides thereof,

hot pressing was carried out in the same manner as in

Example 1 to form a laminate board having a thickness of

175 micrometers, and test was conducted in the same manner

as in Example 1.

The test results of Examples 1-3 and Comparative

Example 1 are shown in Table 1.



(Conparative Exanple 1) inpregnation and drying was carried out on the

gl ass woven fabric used in Exanple 1 so that the thickness after nolding
was 175 microneters. Rel ease polypropylene filnms were arranged on both
sides thereof, hot pressing was carried out in the sane manner as in
Exanmple 1 to forma |am nate board having a thickness of 175 mcroneters,
and test was conducted in the sane manner as in Exanple 1. The test
results of Exanples 1-3 and Conparative Exanple 1 are shown in Table 1. 1
0 TABLE 1 Ex. 1Ex. 2Ex. 3Conp. Ex. 1 Ampunt of powder that fell 44283192
(my) Rate of breakage 00pll (% Accaradizegito this invention, it is possible
to suppress fall of powder from bl anked surfaces due to blanking. By hot

pressing with a fexblewringpoard—it+—+s—ppssible to ogbtain a glass
fi ber substrate/lexoxy Ex. 1 | Ex. 2 | Fx. 3 gompi
X.

Amount of powder
that fell 44 28 31 92

(mg)

Rate of breakage
(%)

‘According to this invention, it is possible to
suppress fall of powder from blanked surfaces due to
blanking. By hot pressing with a flexible wiring board,
it is possible to obtain a glass fiber substrate/exoxy
resin laminate board for reinforcement of a flexible
printed wiring board which is superior in peelability at

portions where no bonding is necessary.



resin |l am nate board for reinforcenent of a flexible printed wiring board
which is superior in peelability at portions where no bonding is
necessary. 1 1 what is clainmed is: 1. An epoxy resin |am nate board as a
reinforcing material for a flexible printed wiring board characterized in
that it is formed by inpregnating a glass fiber substrate with an epoxy
resin to prepare an epoxy resin prepreg, lamnating electrically
insulating filns on both sides of said epoxy resin prepreg, and hot
pressing themtogether. 2. An epoxy resin |am nate board as a reinforcing
materi al fowhatfiexcbhémpdi nked wiring board as clainmed in claim1l wherein
said glass fiber substrate is a nonwven glass fabric. 3. An epoxy resin
| am nate board as a reinforcing material for a flexible printed wiring
board as claimed in claiml wherein said electrically insulating filnms are
made of pol¥inmi de. An2epoxy resin laminate board as a reinforcing

material for a flexible printed wiring board

characterized in that it is formed by impregnating a glass

fiber substrate with an epoxy resin to prepare an epoxy

resin prepreg, laminating electrically insulating films

on both sides of said epoxy resin prepreg, and hot

pressing them together.

2. An epoxy resin laminate board as a reinforcing
material for a flexible printed wiring board as claimed
in claim 1 wherein said glass fiber substrate is a

nonwoven glass fabric.

3. An epoxy resin laminate board as a reinforcing
material for a flexible printed wiring board as claimed
in claim 1 wherein said electrically insulating films are

made of polyimide.



