23 AUG 2004 ADHESI VES AND Cl RCU T MATERI ALS USI NG SAI D ADHESI VES FI ELD OF
THE I NVENTION 5 The present invention relates to the technical field of
fiat cables, particularly to flat cables using an adhesive basad aus 2004
pol yester resin. PRIOR ART 10 In order to connect el ectronic devices using
a nunber of wirings, a flat cable as shown by 110 in Fig. 2 has often
been used. This flat cable 110 conprises a copper wiring 105 fornmed of

copper wires, for exaopl.£.-l r b esive films 1021,

1022. The adhesive ff DE§6§’%,§§1§§§’ SRR PR A 1031, 103, and
105 s adnered to the rosASENGoRD ABBERTES: o adnesive. layers -
1041, 104,. In such a flat cable 110, the copper 20 wirings 105 are

i nsul ated fromeach other at high resistance wth the adhesive |ayers

1041, 10 Ll led t opper wirings 105. However, the flat cable
110 has ?EELBrégIEﬁgtﬁgsﬁmﬁﬁgﬁfapion between the copper wirings 105 is
lowergd wi th F%g ?g'{:ggﬁé?ﬁ‘i' Yend joh I{%‘lla W% b RS ARAAnoLhef 4 prpbl em

is that adhes

flat cables, particularly to flat cables using an adhesive

based on a polyester resin.

PRIOR ART
10 In order to connect electronic devices using a number
of wirings, a flat cable as sheown by 110 in Fig. 2 has often
been used.
This flat cable 110 comprises a copper wiring 105
formed of copper wires, for example, inserted between two
15 adhesive films 102,, 102,. The adhesive films 102,, 102,
consist of resin films 103,, 103, and adhesive layers 104,,
104, on their surfaces, so that the copper wiring 105 is
adhered to the resin films 103,, 103, via the adhesive
layers 104,, 104,. In such a flat cable 110, the copper
20 wirings 105 are insulated from each other at high resistance
with the adhesive layers 104,, 104, filled between the
copper wirings 105.
However, the flat cable 110 has the problem that

insulation between the copper wirings 105 is lowered with

25 time resulting in failure.




adhesive filnms 1021, 102, or between the adhesive filns 1021, 1022 and the
copper wiring 105 is lowered with tinme resulting in | owered neggﬂﬂmqmm
strength. 5 Such loss in insulation and adhesive strength has bee
attributed to corrosion of the copper wiring. Thus, the prior art took a
measure to protect the copper wiring against corrosion by plating it, for
exanpl e. However, plating incurs high costs but has a little 10 effect to
prevent insul ti% | 0ss. Ehus re.suitable neasures have bee emanded.
SF ob %p

An obj ect of tRE“PFEsEh |ﬁWbeio %5 ¢ ?ﬁ%ﬁﬁcﬁ§%§9?%§ %%%?%nafﬁﬁ reduced
i sadvantaies ¥ TROTH i ar Lo 26 DT RURET TP RURNF VA DT i al |y
"ons i bAPAt GG ToNT aTPRRE 71 ELAPORRD AALAVREER S ot ar dant ard.
such as al.um, pi.um 20 H droxi de in the adhesive layers 1041, 1042 of such a
flat CaBFggggéng6HS|§gFFﬁ Fﬁﬁﬁ%ﬂ%ﬁé a %ﬁp%ﬁ%pared with an adhesive
basets O 2 POLYER! ShLenin SO Al LLERTIa o8 T AdlEsL o RLESRLN and
hi gh hurdd iy, we. prepared A e G Saiddy the Adheshyg, coprgining an
prior art took a measure to protect the copper wiring
against corrosion by plating it, for example.
However, plating incurs high costs but has a little
10 effect to prevent insulation loss. Thus, more suitable
measures have been demanded.
An object of the present invention is to provide a flat
cable with reduced loss of adhesive strength and insulation
in order to solve the above disadvantages of the prior art.
15
DISCLOSURE OF THE INVENTION
We initially attributed insulation loss to corrosion of
the copper wiring by halogen ions liberated from a flame
retardant added with a flame retardant aid such as aluminium
20 hydroxide in the adhesive layers 104,, 104, of such a flat
cable 110.
Considering that flat cables prepared with an adhesive
based on a polyester resin show significant loss in adhesive
strength and insulation in an environment of high

25 temperature or high temperature and high humidity, we

prepared a flat cable with the adhesive containing an anion




scavenger (an anion exchanger). However, its effect of prevention of

i nsul ation | oss was | ess. Then, we thought that loss in insulati dm
adhesive strength is not caused by hal ogen ions |iberated fron1?ﬁeﬁ@
retardant but copper ions dissoluting in the adhesive fromthe copper
wiring to affect the resin filmor adhesive conponents in the adhesive. A
possi bl e measure against this is to prevent dissolution of copper ions

from thesgapBebell (hAOs B Kleddnokdydl fidaild, A DI patvegient and

effective neans presuma Iy consi st |nc cation scaveénger in the

adhe5|vepggve Fgggng@ Eg%%l%QH%%rlb%@sddg he, adhesive. Experinents
i 4%

reveal ed t 0SS hesive strength an Insulation with tine is

reduced when fnLhat,caphe.bhel9natengeed shy JAMNALIAE S8 dudd Lipewi th a

pol yest er reS|n- base sive confaining a cation scavenger. &"present

| nvent i g |5, Gaged ;0fokne alave eglgl%%[eggqqa£'la£§ér4@e&%9§l@eéhge based

on a p0| yester resin characteri contains a 1 on scavenger

20 Sy d g?Qﬁ?a%t%}ﬂaﬁ “B%'t“c%ﬁ%' laonest%{ rL'tar{@ écﬁﬁéé gat aid

to prOV| me retardancy. T retar ant e a hal ogén conpound

such as _cdggapnamadlbpRenyl; reheko Lateexample - e, fé;gﬂgﬁhay]gtaaéﬁggivFa'd ey

be a COI’TpOUﬂd Su antinony trioxide or alumnium r oxi

addi tionctpy, Eﬁénﬁkaﬁﬁ Egga Ldant;aad flame- retardant aid, the adhesive may
contain an antioxid

p2¥ pOSSlble measure against this is to prevent
dissolution of copper ions from the copper wiring, but it is

10 difficult. A more convenient and effective means presumably
consists in including a cation scavenger in the adhesive to
scavenge free copper ions in the adhesive.

Experiments revealed that loss in adhesive strength and
insulation with time is reduced when a flat cable is

15 prepared by laminating resin films with a polyester resin-
based adhesive containing a cation scavenger.

The present invention is based on the above finding and
relates to an adhesive based on a polyester resin
characterized in that it contains a cation scavenger.

20 Said adhesive may contain a flame retardant and a
flame-retardant aid to provide flame retardancy. The flame
retardant may be a halogen compound such as
decabromodiphenyl ether, for example. The flame-retardant
aid may be a compound such as antimony trioxide or aluminium

25 hydroxide. In addition to the flame retardant and flame-

retardant aid, the adhesive may contain an antioxidant,




2 3 AUG 2004 coupling agent, colorant, thickener, anti-blocking agent,
crosslinking agent, filler, etc. If the flanme retardant and fl anme-retardant
aid are not added, the cation scavenger is preferably contained 1 @@ &U&
anount of 0.1 part by weight or nore based on 100 parts by weight ot the
pol yester resin. If the flanme retardant and flame-retardant aid are added,
the total anpbunt of the polyester resin, flane retardant and

flame-ret ard;ixnt aid account; for .a great, 10 majority, ff ]Ehe am)un{Z of the
entire adRE&rved PHHI’'s & soer,antt’he cla%leonners'ca%%lgek? % Jarll%oa%?% erably
contained_in_an_,amunt_ of O. art by weight or nore based on 100 parts b
wei ght of FPRE fS#&Pgar?gﬁﬁ’tt’offllt@eerp’ol fSster resi n, flanme retardant and Y

fl ame-retarda id. -15 The abaov dhesj ve can be used to form an_adhesive
| ayer on a regitfn%hel %%faglegir\?ea r(l:%ar1 easr}dve SR 3 aHH_‘esal”&/ af%y%?gcan be

formed b l'ication.of the adhesive. The above adhesive can. be_used to
| am nat egfjagal' eglgﬁ Cfa itllrcr)xg1 ts§ aevéec eo hlesr 5 eorranl?elay c‘f?%ﬁ%ne teri al
conprising a_.20 tallic w.ring.nserted between the t rein filns.
Adnost veameRRE REvEnd SR Loy e H e e o ot T et D Aeu At achsi ve on

aresin fi I.n}lgagfb%hleagioriﬁtees to e c.lt}l other to forma circuit materi al
ic

with a nBtaPr W ring I'Mserted BetWeen the two adhesive films. 25 4
If the flame retardant and flame-retardant aid are
added, the total amount of the polyester resin, flame
retardant and flame-retardant ald account for a great

10 majority of the amount of the entire adhesive. In this case,
the cation scavenger is also preferably contained in an
amount of 0.1 part by weight or more based on 100 parts by
weight of the total amount of the polyester resin, flame
retardant and flame-retardant aid.

15 The above adhesive can be used tfto form an adhesive
layer on a resin film to give an adhesive film. The adhesive
layer can be formed by application of the adhesive.

The above adhesive can be used to laminate two resin
films to each other to form a circuit material comprising a
20 metallic wiring inserted between the two rein films.
Adhesive films having an adhesive layer formed from the

above adhesive on a resin film can be laminated to each

other to form a circuit material with a metallic wiring

inserted between the two adhesive films.




2 3 AUG 2004 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 illustrates a method
for preparing a flat cable of the present invention. FIG 2 illustrate the
structure of a flat cable. 5 THE MOST PREFERRED EMBODI MENTS OF THE3 AU6 2004

| NVENTI ON  Preparation of adhesives, adhesive filnms and evaluation sanples
Usi ng a cation scavenger based on titanium phosphate as 10 a cation
scavenger of the present invention, 1 part by weight of the cation

scavenge i j ight of a base consisting of 50
parts by%\%eﬁghg%ﬁgy%%%g”‘t %{%oﬁ%ﬁ%&éresi n and 50 parts by wei ght of

additives (fl retardant, flanme-retardant aid, antioxida 5 anpd filler)
to prepare an%a hegi \}eﬁélfs aé:r%:ﬁ & ine&amfcﬂegmbr%%%%?mrrﬁ%eﬁt F%ﬁ% GIzﬁggﬁarti cle
size of the ti scavenger . .is 0.70.2m and 1.0g of the cation scavenger
has an é)%i Itﬁlgypggss?@%velr?gfee%%mml of nonoval ent cation. The cation
scavenger is dispers in.the adhesive w.thout being, 20 dissol ved.
Simlarly, O. %I,IEO.g gg&”?.td:agfr &glenyStvrveLfcg ot e gla% C%%f?On scavenger
were gixed with 100 parts by weight of the base to prepare adhesives of
Exanples 2-4 of the present invention. 25 An anphoion scavenger was used
in the SHE W83 orEdErkeD M Raird NoF CRLE oY EgReT 10 Bxanple 1 (a

m xture O

iv 1

sanples

Using a cation scavenger based on titanium phosphate as

10 a cation scavenger of the present invention, 1 part by
weight of the cation scavenger was mixed with 100 parts by
weight of a base consisting of 50 parts by weight of a
saturated peolyester resin and 50 parts by weight of
additives (flame retardant, flame-retardant aid, antioxidant

15 and filler) to prepare an adhesive of Example 1 of the
present invention. The particle size of the cation scavenger
is 0.7%£0.2um and 1.0g of the cation scavenger has an
ability to scavenge 3.5mmcl of monovalent cation. The cation
scavenger 1s dispersed in the adhesive without being

20 dissolved.

Similarly, 0.1, 0.5 and 3.0 parts by weight of the same
catlon scavenger were mixed with 100 parts by weight of the
base to prepare adhesives of Examples 2-4 of the present
invention.

25 An amphcion scavenger was used in the same weight ratio

in place of the cation scavenger in Example 1 (a mixture of




5 23 AUG 2004 a cation scavenger and an ani on scavenger was used here) to
prepare an adhesive of Exanple 5 of the present invention. Then,, gach
adhesjve of Exanples 1-5 was applied on the surface of a resin szIAHG 2004
consisting of a polyester filmof 50 5 min thickness treated with a
prinmer, and dried into an adhesive |ayer of 40-50 min thickness to prepare
an adhesive film Determ nation of adhesive strength 10 The adhesi ve

| ayers of twp.adhesive filns re _thaorou hl‘y heat - | am nat }to ach ot her

Under th® SBRAPEI SRS EBPCE76"E. 2To AWGF o AT DR M i S T ook

dhesi t th det i-ned i Tensi | t ile test

avai | abl BEFPORCTOJo EAPOwH AL & PURSIT & Shoad o 6 08 m HTE T 15°An
treated foil I I tacted wi.ith th f. f th

adhes; ve. | ayol TGP o5BRadFS Ieet P ARG | Toait Tt Lo°d HE' athEsi ve

fil d h di.ti d.T- | hesi t

ot ndgtc e S2eC PRI 008, (200 TiRR eSS e R RS co

T- dhesi t th t i ned [ ft t andi [

e e L Al Tt AL AL G

t | bstr at i - patt d i ri JIS 25

73167). (AQRFELKY LAHETcBRAAOr gRs Mo LEDoRa RaRa S HSUIRHSRAFS (L1 st ance s

determ ngghgggwge@igﬁpper Wi rings after

10 The adhesive layers of two adhesive films were
thoroughly heat-laminated to each other under the conditions
of 170 °C, 10 kgf/cm and 0.5 m/min, and T-peel adhesive
strength was determined using a Tensilon tensile tester
available from Toyo Baldwin at a tensile speed of 0.05 m/min.

15 An untreated copper foil was closely contacted with the
surface of the adhesive layer of each adhesive film and heat
laminated to the adhesive film under the same conditions,
and T-peel adhesive strength was determined in the same
manner as above.

20 As for copper foil laminates, T-peel adhesive strength
was determined again after standing in an atmosphere of 136
°C for 168 hours.

Each adhesive film was heat laminated to a glass epoxy
substrate carrying a comb-patterned copper wiring (JIS

25 23197) under the same conditions as above, and insulation

resistance was determined between copper wirings after




6 2 3 AUG 2004 applying a DC voltage of 500 V across the copper wirings for
one mnute. After insulation resistance was determ ned, the assenbly was
allowed to stand in an atnosphere of 136 C for 5 168 hours, and in§ﬁ3dﬂﬁdw4
resi stance was determ ned agai n between copper wirings after applying a DC
vol tage of 500 V across the copper wirings for one mnute. As Conparative
Exanpl e 1, the above base was used alone to forman adhesive |ayer on a

resin fil ol.yest film, t lies of the resulting adhesive
{7 m ver 8OPARTRYT 8,85 ol M B Ve B 7S Fe | FHRbElnkt FOBof P s
Ianinategnto gn%%%per foil or a glass epoxy board carrying a copper

W ring, an T—pee adhesi ve strength and insulation resistance were

deter i ned | nakDE 3R TN 33 ANNECS fe LODaLAlige Farpl es 25, the

above base was ™ ¢conbi ned w one o naer € enol a%ditive,

hyd i dditive, b tri I ddj ti i i I f

tﬁﬁr Cat | BCETRIENGES B MPEShr® S Hhest vaT HTCIPIBES (860 08 foriPan
¢ I esin fil _ fi Lt

adhess ve 1k3YEouaa 2 20 LA Juidn (helygel £le [ad M ae AL REAT SULET N0

adhesi ve I m™ "wa ermne _ esive streng _ insul ation

(93" S g JU8 SRS A RIOMLL, Ui (AP [3bLade b8 ot 5" O

ConneCtoécross the copper wirings for one minute.

As Comparative Example 1, the above base was used alone
to form an adhesive layer on a resin film (polyester film),

10 and two plies of the resulting adhesive film were laminated
to each other. Alternatively, the adhesive film was
laminated to a copper foil or a glass epoxy becard carrying a
copper wWiring, and T-peel adhesive strength and insulation
resistance were determined in the same manner as above.

15 As Comparative Examples 2-5, the above base was
combined with any one of a hindered phenol additive,
hydrazine additive, benzotriazole additive or ainon
scavenger in place of the cation scavenger to prepare an
adhesive, which was used to form an adhesive layer on. a

20 resin film (polyester film), and the resulting adhesive film
was determined for T-peel adhesive strength and insulation
resistance.

The results are shown in the following Table 1, in

which Comp. 1-5 represent Comparative Examples 1-5 and TC

25 represents a tape connector.




7 2 3 AUG 2004 Tabl e Conparative Exanpl eExanpl e

Conp. 1Conmp2Conp3Conp- 4Conmp5Ex 1Ex 2Ex 3Ex .4Ex 5 Type(1)(2)34(5) 6%7)
Addi t i veLoadi ng-1.01. 01. 01. 01. 00. 10. 53. 01. 0 TC/ TCNoheat ¥ AUG 2004
4.04.03.03.04.04.04.04.04.04.0 treatnment Adhesi ve~Bef or eheat

0. 50. 50. 50. 50. 50. 50. 50. 50. 40. 5 treatnent &a*TCCC uAfer hEl at

0. 10. 10. 10. 20. 30. 60. 20. 40. 60.5 tent Beforeheat141414'"14'"14' 41414

treat ment 1x101x101x101x101x101x101x101x101x101x10 Resi sti vi tyAft er heat
1x10121x10t 21x10121x10721x10112x10131x10531x10"' 31x10131x1073 treat nent
Total eval uati onxxxxx0'L 1000 TC/ TC. Assenbly of adhesive filns TC Cu:

Assenbly of an adhesive filmand a copper foil Types of additives Unit of

| oadi ng: parts by weight Unit of Telmebévd strength: kg/cm
Comparative Example Example

Corpl| Camp2 | Comp3 | Compd | CompS| Ex1 | Ex2 | Ex3 | BEx4 | &5

Type | (1) | (2) (3) 4 _| (5 (6) (7)

Additive Loading| - 1.0 1.0 1.0 1.0 1.0 0.1 0.5 3.0 1.0

ToTC m 40 | 40 | 30 | 30 | 40 | 40 | 40 | 40 | 40 | 40

Adnesie Beforeheet

fedment | 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.4 0.5

Stergh | [ Rlerhest
“|veament| 01 | 01 | 01 | 02 {03 | 06 | 02 | 04 | 06 | 05

Beforeheat
ediment 11> 10%] 1>X10% | 110" | 110M 1 10%] 1X10%| 13X 10 | 110" | 1>¢10% | 110"
Resistivity Alerheat
Fediment |1X 102 1X10%| 11072 | 1102 [1X 10" 2X10%| 1107 | 1X 107 | 1xX10% | 1x 10"

Total evaluation X X b X X @ A Q O O
TC/TC: Assembly of adhesive films Unit of loading: parts by weight
TC/Cu: Assembly of an adhesive film and a copper foil Unit of adhesive strength: kg/cm
Types of additives Unit of resistivity: Q

{1): No additive

{2): Hindered phenol group

{3): Hydrazine group

(4): Benzotriazole group

(5): Anion exchanger

(6): Cation exchanger (cation scavenger}

{7): Amphoion exchanger (cation scavenger plus anion scavenger)

In this table, total evaluation ranks performance with
symbols “®, O, A, X” in descending order. Comparative
Examples (Comps. 1-5) are evaluated as “xX” in total

5 evaluation, indicating that they are not suitable for
practical use due to low performances after heat treatment.

In these Comparative Examples (Comps. 1-5), all the

copper foil laminates subjected to heat treatment were




Unit of resistivity: ¢ (1): No additive (2): Hi ndered phenol group (3):
Hydrazi ne group (4): Benzotriazole group (5): Anion exchanger (6)2 3 Gaiz2004
exchanger (cation scavenger) (7): Anphoion exchanger (cation scavenger plus
ani on scavenger) In this table, total evaluation ranks performnce with
synmbols "O 0, Z~, x" in descending order. Conparative Exanples (Conps.
1-5) are evaluated as "x" in total 5 evaluation, indicating that they are

ot sultable, {9roaPLAGtLEAL RS dye b LU RS QIEGes &l der heal

treatment. > 7n nparative t he copper foi

| am nat e Ofg?%gggeg.%%shggtF&gga%gg&anQ%§m§ 23 AUG 2004 r discol ored and
po

affected in err adhesiv ayers yeéster filns by free copper ions.

n ahestves o RSBLSRaT s UETLEn M ahete, LU AL S g

mat eri al s using Sai insulation and adhesi ve

strengtoygs, gteatl y regused. . Wen A oif Wl LRI Al LTS, gabLe) s to

be practically prepareé né “of sai esi ve a paftéerned

coppg f9&&5OEHCQHQSEa%EEESaQEYa%%e%%%% % Mrd %ﬁﬁ?ndagvifégkly reduced.

When a circuit material (flat cable} is to be
practically prepared with one of said adhesive films, a
patterned copper foil or copper wires may be used for copper
wiring.

10 If a copper foil is used, it may be laminated to the
adhesive film and then punched to form a copper wiring. If
copper wires are used, the process may be as follows. An
adhesive of the present invention is applied on a polyester
film to form an adhesive film, which is then rolled up as

15 shown by 2,, 2, in Fig. 1, and adhesive films 3,, 3, are
unrolled from rolls 2,, 2, and laminated to each other with
copper wires 4 inserted between the adhesive layers under
heat and pressure between rolls 7,, 7, to form a circuit
material (flat cable} 10.

20 This circuit material 10 and the circuit material using
a copper foil also show a total evaluation similar to those
of Examples 1-5 in Takle 1.

Although a copper foil or copper wires were used in the
foregoing, adhesives, adhesive films and circuit materials

25 (flat cables) of the present invention are also effective

when plated copper wires or other metallic wires are used.




10 If a copper foil is used, it may be lamnated to the adhesive film and
then punched to forma copper wiring. If copper wres are used, the
process may be as follows. An adhesive of the present invention is applied
on a polyester filmto forman adhesive film which is then rolled up as
15 shown by 21, 22 in Fig. 1, and adhesive filns 31, 32 are wunrolled from
rolls 21, 22 and lam nated to each other wwth copper wires 4 inserted

bet ween the a ive, | rs.unde at_ and pressure between rolls 71, 72
to forma cirgggﬁouﬁgtgg%gplﬁplg@%ﬁﬁ%ﬁge:ﬁf it et t®haterial 10

and the circuit naterE§§NES|n .a _copper foil iﬁso show a total eval uation

simlar PSaYﬁ898r 6! PESIPIEG aﬁﬂ&gﬁse tHOURRE B CobPeltoil or

f dh dh fil d
citou t FW§| End3E or o et ot arbrsicia'evxer%%%enff%ﬁa?é E"‘g%‘“
ffect d t
oo R BT RAES LT b B s
fore ﬁa tp ent %%nt%%n i,s not limted therepo. As for the cation
scavenhge 7t Ph SHS pﬁgté t it ﬁﬂ&hfhydrOX|de and antinony pentoxi de are

i ncl uded and a2 be_used in this invention._ A cation scavenger and an
ani on scavenger %§§°8e508F§B§rseéﬁqq%%n%%hﬁﬂ«fc%ﬁﬁﬁﬁ%frmﬁ¥ The present

'“Ve“t'oa% g%? Sel §908%%§§%%§e?d9E§kM§ﬁ_gﬂﬂkaHﬂk{gﬁﬁ?§@ﬁ{°Pné&§¥?89€r

capable o i vel y "'scavendi ng cation:

widely encompasses adhesives containing a cation scavenger
capable of effectively scavenging cations liberated from

10 metallic wiring.

INDUSTRIAL APPLICABILITY
Loss in adhesive strength and insulation of adhesives

is reduced. Thus, flat cables with high durability can be

15 obtained.




10 nmetallic wiring. | NDUSTRI AL APPLI CABI LI TY Loss in adhesive strength and
i nsul ati on of adhesives is reduced. Thus, flat cables with high durability
can be 15 obtained. 10 2 3 AUG 2004 WHAT IS CLAIMED IS: 1. Acircuit
material conprising a netallic wiring inserted between two resirn ¥i mgm
characterized in that said two resin filns are |amnated to each ot

with an adhesive based on a polyester resin and containing a cation
scavenger. 2. Acircuit material according to Claiml characterized in

that sai dgesig/@18aMep R at least a flanme retardant and a
flame-retardant aid. 3. Acircuit material according to Claim]l

characterized in that said cation scavenger is cont ai ned in an anount of
0.1 part by weight or nore based on 100 parts ht of said pol yester
resin. 4. A circuift SAEC¥itamaieedpdi ﬁ@mP61%}%ﬁlrﬁ 2“e G in said

cation scavenger ontained in an unt of 0. art by ht qr, nore
based on 06 %&ﬁ@ﬁ}w‘eﬁa GHP GPeLRettOral ShvRfCer Wvgsﬁéﬁdr esi .
said fla ret ar.dant r et ar dant 2004 5. A
irouit v AR AIAFBIES AR RATFAGLY e ofhdr WEbiE dh SdRSINE

based on a polyester resin and containing a cation scavenger.

2. A circuit material according to Claim 1
characterized in that said adhesive contains at least a

flame retardant and a flame-retardant aid.

3. A circuit material according to Claim 1
characterized in that said cation scavenger is contained in
an amount of 0.1 part by weight or more based on 100 parts

by weight of said polyester resin.

4. A circuit material according to Claim 2
characterized in said cation scavenger is contained in an
amount of 0.1 part by weight or more based on 100 parts by

weight of the total amount of said polyester resin, said

flame retardant, and =said flame-retardant aid.




adhesive filnms having a resin filmand an adhesive layer on said resin
filmto each other with a netallic wiring inserted between the adhesive

| ayers of said two adhesive filns, characterized in that said adhes)yeys 2004
| ayers are formed with an adhesive based on a pol yester resin and
containing a cation scavenger. 6. Acircuit material according to Caimb5
characterized in that said adhesive contains at |least a flane retardant

and a flame-retardant aid. 7. Acircuit material according to Claimb5
characterized in that said cation scavenger is contained in an anount of
0.1 part by weigghta @firtRrie hasedial pOOpRBEd Soy byandiiingfewinai d pol yester

resin. 8 Acircuit material according to Caim6 characterized in said
cation scadingdave fidmst hiavddg B aasiandihh &bfd Oarl gihdsibye iev@rt obr nore
based on 100 parts by weight of the total anmpunt of said polyester resin,
said flamaidktesdanttilandoseaghf baherretthdametaldlidviring inserted
between the adhesive layers of said two adhesive films,
characterized in that said adhesive layers are formed with an
adhesive based on a polyester resin and containing a cation

gcavenger.

6. A circuit material according to Claim 5
characterized in that saild adhesive contains at least a

flame retardant and a flame-retardant aid.

7. A circuit material according to Claim 5
characterized in that said cation scavenger is contained in
an amount of 0.1 part by weight or more based on 100 parts

by weight of said polyester resin.

8. A circuit material according to Claim 6
characterized in said cation scavenger is contained in an
amount of 0.1 part by weight or more based on 100 parts by
weight of the total amount of said polyester resin, said

flame retardant, and said flame-retardant aid.
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