, €3e@=| @T$/9 O ADHESI VES AND CI RCUI T MATERI ALS USI NG SAI D ADHESIVES
FIELD OF THE I NVENTION 5 The present invention relates to the t
field of flat cables, particularly to flat cables using an adheﬁ“Mﬂm lww
on a pol yester resin. PRIOR ART 10 In order to connect el ectroni
using a nunber of wirings, a flat cable as shown by 110 in Fig. 2 hdé %ften
been used. This flat cable 110 conprises a copper wiring 105 forned of
copper wires, for exanple, inserted between two 15 adhesive filns 1021,
102Z. The adhesive fi ADHESPZVESIGRDC@ERSUIT MATERIALS 1031, ”Wﬂm
adhesive |l ayers 1041, 1042 on their surfaces, so that the copper ‘ mﬁm mHm
is adhered to the resin fil BSINGl,SAUDZADHESTVEShesi ve | ayers 1041,
104Z. In such a flat cable 110, the copper 20 wirings 105 are |nsulateg
fromeach other at high resistance wth the adhesive |ayers 1041, 104Z
filled between the copper wirings 105. However, the flat cable |10 has the
pr obl em t hEELD nGE| BHE ODNVENTEON t he copper wirings 105 is lowered with 25
time resulting in failure. Anot her problemis that adhesive strength
bet weén t he adhiesi peefehtsidf2idtidf2zcbrntbet weenheheeatihasiave fhiellas o021,
102z and the copper wiring 105 is lowered with tine resulting in | onered
mechani catlstreagiés, SpSuthchdasliyntonslibat cablasd vadhesiane asheasnigten has
been attributed to corrosion of the copper wiring. Thus, the prior art took
a neasur ebasepronegt pphgesdppereniini.ng agai nst corrosion by plating it, for
exanpl e. However, plating incurs high costs but has a little 10 effect to
prevent insulation |oss. Thus, nore suitable neasures have been demanded.
An object of the present invention is to provide a flat cable with reduced
| oss of aBREBRVAREtrength and insulation in order to solve the above

di sadvant ages of the prior art. 15
10 In order to connect electronic devices using a number

of wirings, a flat cable as shown 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.



t

DI SCLOSURE OF THE I NVENTION W initially attributed insulation loss to

. corrosion of the copper wring by .halogen ions liberated froma flane
retardant added with a flane retardant aid such as al um ni um 20 hydr oxi de
in the adhesive | ayers 1041, 104z of such a flat cable 110. Considering
that flat cables prepared with an adhesi ve based on a polyester resin show
significant loss in adhesive strength and insulation in an environnent of

hi gh 25 tenperature or high tenperature and high humdity, we prepared a
flat cable w t hAnbhbeadpesbiemcant ahaitngdae sarmieos t2engshabengern aheani on
exchanger). However, its effect of prevention of insulation |oss was |ess.
Then, we adbeghtet halmbo$82|,n 10Buloat ibertweed adiee sidhe ssitweenfgtlims sl Om,
caused by halogen ions |liberated fromthe 5 flanme retardant but copper ions
di ssol uti hg2j} rartdhetlredhegipar fwiomndel Copperleawereag votlafteme the resin film
or adhesi ve conponents in the adhesive. A possible neasure against this is
to preventediussphgt innloveregprechand chlomtirkagtbpper wiring, but it is 10
difficult. A nore convenient and effective neans presunably consists in

i ncl udi ng a cabiioh scavehgeinbnlehéoadhasi vdhesiyeavdngadtihedasopmeen i ons
in the adhesive. Experinents revealed that |oss in adhesive strength and

i nsul ati oatwkihutegdetpscredasadnwhén thef cappeabia riiegls Thwuspartédd by

lam nating resin filns with a pol yester resinbased adhesi ve contai ning a
cati on scaveageartTheopr eswatsumeendi proitechasde cwrpiee abioved i ndi ng and
relates to an adhesive based on a polyester resin characterized in that it
cont ai ns agesansbncetavenger by2plssingadhiesifees expnpdst.ain a fl ame ret ar dant
and a flane-retardant aid to provide flane retardancy. The flane retardant
may be a hal ogBAve¥RAPouRdasuBl adcdecabidfodiogienputetiasr 2 fldttdeanpl e. The

flane-retardant aid may be a conpound such as antinony trioxide or
al uni ¥ ungffect 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



25 hydroxide. In addition to the flanme retardant and flanme retardant aid,

. the adhesive nay contain an antioxidant, 3 coupling agent, colorant,

t hi ckener, anti-blocking agent, crosslinking agent, filler, etc. If the
flame retardant and flanme-retardant aid are not added, the cation scavenger
is preferably contained in an 5 anount of 0.1 part by weight or nore based
on 100 parts by weight of the polyester resin. If the flanme retardant and
flame-retardant aid are added, the total anmount of the pol yester resin,
flame retacawehgand (&haaripet akdaahgarrd.atoeenterfoita gfc€actl@fmajority of
t he amount of the entire adhesive. In this case, the cation scavenger is
al so preferabéytiont atneédsihadhoambust eksOléspart by wei ght or nore based
on 100 parts by weight of the total anmount of the polyester resin, flane
retardant and Theme-wet ahdaghtatbdatlbodheiabaveuadhésnvendaadhesised to
forman adhesive layer on a resin filmto give an adhesive film The
adhesi ve s$ayengtinibenbor oedsby hpphatageoniohst hebadhésidvéErofhehabove
adhesive can be used to lamnate two resin filns to each other to forma
circuit nhtenéatetanpansi hytac2ppeet abhisc dwssiongtingernedhioebwbersittee t wo
rein films. Adhesive filns having an adhesive | ayer forned fromthe above
adhesi ve bnom tlkesi acppkm wanibg kankfifeet tbeeaelsiot fedmt orf exdines igier cui t
material with a netallic wiring inserted between the two adhesive filnms. 25
4 BRI EFCORSOREPTS ONMOFhFHEJDRAWREGS FIG 1 illustrates a nethod for
preparing a flat cable of the present invention. FIG 2 illustrate the
structure of aAfpassthbtemeasure 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 catingscavenger 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,



5 THE MOST PREFERRED EMBCDI MENTS OF THE | NVENTI ON Preparati on of

. adhesi ves,. adhesive filns and eval uati on sanples Using a cation scavenger
based on titani um phosphate as 10 a cation scavenger of the present
invention, 1 part by weight of the cation scavenger was m xed with 100
parts by weight of a base consisting of 50 parts by weight of a saturated
pol yester resin and 50 parts by weight of additives (flanme retardant,
flame-retardant aid, antioxidant 15 and filler) to prepare an adhesive of
Exanpl e 1cofiplbrgpagsehi toveptnan. tEhekpaeti chatdi-bé ook iniye acatitgn
scavenger is 0.70.2 umand 1.0g of the cation scavenger has an ability to
scavenge Sroaswbinkingoageakentitatirpnetthe cati on scavenger is dispersed in
t he adhesi ve wi thout being 20 dissolved. Simlarly, 0.1, 0.5 and 3.0 parts
by wei ght of thé shaeftahéonessadengeandefeéanmexedtwrthntOQigantre bhytwei ght
of the base to prepare adhesives of Exanples 2-4 of the present invention.
25 An anphdied, stheengeionascasedgen thepsafe rabilghtcondtaiimeidn ipl asce of the
cation scavenger in Exanple 1 (a m xture of 5 a cation scavenger and an
ani on 5scaamoget wésOusedahéerby weiphéparemameatthesidvenofl OBx aapltes Hyof the
present invention. Then, each adhesive of Exanples 1-5 was applied on the
surface ofvedghtsoh thenpodmsbseirngesfina pol yester filmof 50 5 umin
thickness treated with a priner, and dried into an adhesive | ayer of 40-50
umin thicknes§ftbherépame aastadtestvendli firemPetretairdanitonidf aaghesi ve
strength 10 The adhesive |ayers of two adhesive filns were thoroughly

heat - | ani added, t bheathtal hemounterft hbecordiyeistrs oksiing €lat® kgf/cm and
0.5 mMmn, and T-peel adhesive strength was determ ned using a Tensilon
tensil e teeterdanai hadl élamenrFopsdBakdaid accounéngiolre asgeedtof 0. 05
mmn. 15 An untreated copper foil was closely contacted with the surface
of thd adnespyietyagérthe amennhdrésthe FRtimranadhest vieanilmatdd st ¢astte
adhesive filmunder the sanme conditions, and T-peel adhesive strength was
det er ni neBN®nCRheCBafEaHBRABE &8 ab6vePr2dersbior cogppeneloiln |a@ni nat es,

T- peel adhesive strength was determ ned again after standing in an
atnnspher%m%FnE36prfgrPQBS RyureighicRTaBRES Péser Rrndd Chear tsakivhat ed to
a gl ass epoxy. substrate carrying a conb-patterned copper wiring (JI'S 25
73197) unWetIRheCSakBecbREPLi BREURS 850&8? BR& YERSGratiesh Predilsf®nce was
determ ned between copper wirings after b applying a DC vol tage of 500 V
across thEeEﬁﬁﬁéPtmﬁPPnaéawﬁFrﬁgérﬁﬁﬁﬁté?dAfter i nsul ation resistance was

det eryg ned, the assenbl s allowed to stand. in _an atnosphere of 136 C for
5 16§? urs, a HeiﬁgﬁVﬁg?aﬁe?ég?sfﬁﬂc CwHs € eF@rﬁPﬁ@daggégﬂeﬁéWﬁeen copper

wi rimgs af Ler, appl ¥i 09.2,0¢; Y9! 189808 300.¥,28108° A6 CAPREL ML gS Tor
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.

25



As Conpar
. layer on
adhesi ve
filmwas
copper w

determ ned in the sane manner as above. 15 As Conparative Exanples 2-5,

ative Exanple 1, the above base was used alone to form an adhesive
aresin film(polyester film, 10 and two plies of the resulting

filmweré |am nated to each other. Alternatively, the adhesive

| am nated to a copper foil or a glass epoxy board carrying a

ring, and T-peel adhesive strength and insulation resistance were

above base was conbined with any one of a hindered phenol additive,
hydr azi neBRIEFt DRECRDPTZOKr ORzDHE BRAWINGS or ai non scavenger in place of
the cation scavenger to prepare an adhesive, which was used to form an

adhesi ve
adhesi ve

| ayerrpm. al 201 testnatebsma(pokitedt €orf pkeparand the&laesalatbilrg

filmwas determ ned for T-peel adhesive strength and insulation
resi stancef The pesgéhs aneeshbdowen.in the follow ng Table 1,

1-5 represent Conparative Exanples 1-5 and TC 25 represents a tape

connector.
Exanpl eExanpl e~Corrp. 1Carrp2Car p. 3Carr p~4Conp. 5Ex 1Ex 2Ex 3Ex 4Ex 5Ty a

7 FIabl2 11Cospastti tbe structure of a flat cable.

t he

in which Conp.

~( 1)(;5)(3) 4(5) (6) (7) Addi ti veLoadi ng- 1. 01. 01. 01. 01. 00. 10. 53. 01. ONuheat 4 0 4

10

15

20

25
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THE MOST PREFERRED EMBODIMENTS OF THE INVENTION

P ion iv iv il val ion
samples

Using a cation scavenger based on titanium phosphate as
a cation scavenger of the present invention, fﬁpart by
weight of the cafion scavenger was mixed with 100 parts by
weight of a base consisting of 50 parts by weight of a
saturated polyester resin and 50 parts by weight of
additives (flame retardant, flame-retardant aid, antioxidant
and filler) to prepare an adhesive of Example 1 of the
present invention. The particle size of the cation scavenger
is 0.7F£0.2um and 1.0g of the cation scavenger has an
ability to scavenge 3.5mmol of monovalent cation. The cation
scavenger is dispersed in the adhesive without being
dissolved.

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

An amphoion scavenger was used in the same weight ratio

e

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



L0 0. 50. 50. 50. 50. 50. 50. 50..50. 40. 5St r ~hAl ~r heet 0. 10. 10. 10. 20. 30. 60. 2
0.40. 60. 51x10' 41x10' 41x10"' 41x10' 41x10"' 41x10" 41x10"' 41x10' 41x10' 41x10"' 4Resi st
ivityAfierheet '2 2

21x101x10" 1x10" 1x10' 21x10"2x10" 31x10"' 31x10' 31x10' 31x10' 3Total eval uation Ix
Ix Ix ~x Ix o0DOOO TC/ TC. Assenbly of adhesive filns Unit of | oading:
parts by weight TC/ Cu: Assenbly of an adhesive filmand a copper foil Unit
of adhesiaecstiengsbavkgbem dypeanotnaddi sceeengeirt wak nesdshieviet)y tcS2 (1) :
No additive (2): H ndered phenol group (3): Hydrazine group (4):

Benzotri agoépage oap L8hesPAueonfekrhapder 5( 6)Y: tGat paesexthangenticat.i on
scavenger) (7): Anphoi on exchanger (cation scavenger plus anion scavenger)
In this tabl e, Thehal cevhl adhesnveanksEpempoesaned wathappitieds chOBheO, D,
x" i n descending order. Conparative Exanples (Conps. 1-5) are evaluated as
"x" in totakfédcevatuat renini Adimatbngishahgt b€y aapelyets teu tfalime offor50
practical use due to | ow perfornances after heat treatnent— In these
Conparsat i we Bxatpl €gné&onpseated) wishlat peimeppeantiodlrikantndbeansubj ect ed
to heat treatnent were 8 di scolored and affected in their adhesive |ayers
or pol yesa@nesivaslhyekreé aOppér umona. thicadkesi vespekphhe phesent

i nvention and adhesive filnms or circuit materials using said adhesives,
however, &hessvenfibmul ati on and adhesive strength was greatly reduced.
When a circuit material (flat cable) is to be practically prepared with one
of said adhesive filns, a patterned copper foil or copper wires may be used
for copper mnrlng 10 If a_copper foil is used, it may be lam nated to the
adhesi ve PéeLearm heh pinadedstyef gtweadddpper wiring. |f copper wires are
used, the process ma be as folloms An adhesive of the present invention
is apﬁlled on Bheokghesevef LRHELS Pbr kWanadbkedivee Thillg Wafiiech is then
rolled up as 15 shown b¥ 21, 22 in Fig. 1, and adhesive films 31, 32 are
unrol | ed Fherrrehly pea s}ampnarafi hat 8cho ObREK SRREr Wﬁﬁhqgﬂ§$§1QM%es 4
i nserted between the adhesive |ayers under heat and pressure between rolls
71, 7z toofotmPa’@i rkQikofbererand Q{9 an/mibl ejndoT-pee¥hadhesi¥ait materi al
10 and the circuit material using a copper foil also show a total

eval uati oRtEFRIFAr V&S 9ﬁ5§§méPe§x5ﬁﬁP€salTSDFﬁl?§bF§nfllﬂlFﬁ&&@ﬁ a copper
foil or cogger W res were used &g t he foregoin

adhesi ves sive filns
and ci r cupteatRtFakEoB5TPYPabatgdliBsfof ﬁ@sgﬁgséﬁﬁednygnplgg AEH so

ef fectj ve .
fé 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 Z3197) under the same conditions as above, and insulation

resistance was determined between copper wirings after



when pl ated copper wires or other nmetallic wires are used. 9 Al though
. titani um phosphate was used as a cation scavenger in the foregoing, the
present invention'is not limted thereto. As for the cation scavenger, tin
phosphat e, titanium hydroxide, and antinony pentoxide are included and 5
may be used in this invention. A cation scavenger and an ani on scavenger
may be dispersed in adm xture. Accordingly, the present invention w dely
enconpasses adhesi ves containing a cation scavenger capable of effectively
scavengi ngprayingsal bBeval edgér o 200n¥t aklrbe swithengopbNDUSTIRIIAGs for
APPLI CABI LI TY Loss in adhesive strength and insul ation of adhesives is
reduced. Jhespifbtbé.cables with high durability can be 15 obtai ned. 10
WHAT | S CLAIMED I S 1. An adhesive based on a pol yester resin,
characterized Aftehatnsuidtadhesepéstontai wesadedeirmanddscahenger. 2. An
adhesive according to Claim1 characterized in that said adhesive contains
at | east as$tmbbyretardahbwaddta tkand- iet andanmoaptiere0 oF. 18% &dhésirve
according to Gaim1l characterized in that said ration scavenger is
cont aisnedl 8 houaspuandofneulapapn bgsweicghteowasordetibagddedn do@dmarts by
wei ght of said polyester resin.
between copper wirings after applying a DC voltage of 500 V
across 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 board carrying a
copper wiring, 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.



1

15 4. An adhesive according to Claim2 characterized in that said ration

. scavenger is contained in an anount of: 0.1 part by weight or nore based on
100 parts by weight of the total anmount of said polyester resin, said flane
retardant, and 20 said flame-retardant aid. 5. An adhesive filmhaving a
resin filmand an adhesive | ayer fornmed on said resin film characterized
in that said adhesive layer is forned with an adhesive based on a 25

pol yester resin and containing a cation scavenger. 11 6. An adhesive film
according to Claim5 characterized in that said adhesive contains at | east
a flame retardant and a flane-retardant aid. S 7. An adhesive film
according to Claim5 characterized in that said cation scavenger is
contained in an amount of 0.1 part ¥ ég t or nore based on 100 parts by
wei ght )jesivefilmaccordingto Claimé6
charact eri in said catidNMeAHGERBE i s cdntained i P&Peamount of 0.1
part by wei ght mor, 8nbhsep2q o () Cpmé { by Weli ghEx2of Bdde|tB#al Bbount of

sai d polyester resimyl sai flame retardant land <a|rl filaneiretardant aid.
15 9. A ci ré:wt HP%ni ) lcdfbrli é3)nd @ 1li ¢ wirind®lnserted befheen two
resin fitiddtve, thoadingd, - oy 40 [ A0 TS T04 TS [ d0i g P hs08, 6 39 nhled to
each ot her Witk Q"ea—dheei ve.dased on3za polyesuer resi N ap0d| cootaiong a
ration s nge gy TO A CiTcurtmat et alfaccondimg to atmP
characteri zed intwdnat sai d oaglhesisve ¢ent ., afs lleast |aok! angsar ety dant and
a flame- ggigdr dantedad. 25 T A Cifcui t[material jacconrding(to a9

char act eri zed%h ettt sai [d ocrt|i on scagenges |i s.6conbai ned4i h 06 | 05

freatment | 110" 110" 1X10™ | 1X10%| 110" 1>X10%| 1X10"| 1X10%] 1x10"| 1x 10"

Resistivity Aferhedt
freaiment | 1>10' 1X10'?| 1X10% | 1X102|1 X 10" 2X10%| 110" | 1X10"®| 110" | 1x 10"

Total evaluation X X X X X © A O 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 “x” 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



12 an amount of 0.1 part by weight or nore based on 100 parts by wei ght

. of said polyester resin. 12. Acircuit material according to Claim110 5
characterized in said cation scavenger is contained in an anount of 0.1
part by weight or nore based on 100 parts by weight of the total amount of
said polyester resin, said flanme retardant, and said flane-retardant aid.
10 13. Acircuit material prepared by |Iamnating two adhesive filns having
a resin filmand an adhesive layer on said resin filmto each other with a
metal | i c discoforadeanddabteneen fhethdhesiadbekayer dagkrsaiod two adhesi ve
films, characterized in that said adhesive |ayers are fornmed 15 with an
adhesi ve babkpdsbarafpbhyebyefreescapaad ¢onsai ning a cation scavenger. 14.
A circuit material according to Claim 13 characterized in that said
adhesi ve cont almsadheteuss af26hé| preseptaidanntand anfll anbeséwvar dant ai d.
15. Acircuit material according to Caim13 characterized in that said
cati on schvbngeori siconiti matderhadn asdbugt sefid0atihpaiwvelsy Wwewghteror nore
based on 100 parts 25 by wei ght of said polyester resin. 13 16. Acircuit
mat er idal hesorinngnsvl & aom addchdhastieri s&dengthaivd scgtriean 1yc aeshged .i s
contained in an amount of 0.1 part by weight or nore based on 100 parts by
wei ght of the Wotal aagbuovidfmabedipol yésesr crbsen, isaicd befl ane ret ardant,
and said flane-retardant aid. 14 . A3y

. AF. A& A PractiFrl AF. pugrAFRdAWhthAPpe, Af said adhesive films, a
,.A#9P$-IST%ER$Ay vgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] cepcbragearenpes] éall caFcaOPEsFcHf- &) Bay] 8Famsgd 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 Table 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.
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. cd|wnmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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3>?nR2: hY}xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]calca
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cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca! +L+Q+:-$. . 0001S111112W2
2222- 3: 3@Li338838381h4bd34{ vghgbEXk] tafcahtapnakcajeapea) c alicagheajdtates] cal c
aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! J4AMA44455B5GHS
55556066666668Yum 7/Hyd¥38MB838hrdnadtZinphyapeajtoalida] eajcdhcducialdc alnch] cal] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 8V9Y999: D: G
1SS chap e useti<im<this invention.
>|\/I>>>>’>V\P}xsn| d_Z]]]ca]ca] ca]lca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] Bateh] cn] sahvahgalcahdapnahoabWPeavev@aidary be
<| <L =>
>|\/I>>>>’>V\P¢1xspeds£]i] joapdalsalical cAfcakdahgdlycalba] pakcantalicalerd]ical ca] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca#9Pi H* 109%&' () -
#109&' () -wideWg' €hcy¥ympaseed’ Aih¥ysiverRohradwyhQoR Cpt3pRl ¥R vEenadm~\ ; *10%
~F $10YKK& () -:!pF $10%=& ()-:!'yF $10%F& ()-:!'F $10%°P& ()-:
"1098 () - Yapabd@ of- cEGvTiovely) scavepygng) cagigng) 1ibgraged from
10! ~F4" 10%& () - 3&10%& () - RAEUV710%& () - F10%& ()-10%& ()-109%& ()- T#10%& ()-1
09k (M sApeta W#W@%&n@ sI9N109& ()- " !109% ()- 109& ()-109%& ()-1 10%& ()-
H dEuV7/y109%&' ()-F-"10%& ()- +"109%& ()-,)109%& ()-9'
109%&' () - Y% 10%& ()->{"$%dE: / 10 10<t 109%& () 8 1 10%&' () - F6f
109%& () - 4100 8{ 2! 109& ()-0s10% ()-& 4 p xVY:/
NDUSTRIAL APPLICABILITY

Loss in adhesive strength and insulation of adhesives
is reduced. Thus, flat cables with high durability can be

15 obtained.
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uJ}n?:/ 10F-110% & () -
+10% & ()-,)10% & ()-! & #9%40% ":"& ()-! & #9%40% Kj K& ()-s! S10% & () -J(dxnmbC
10,- 10%& ()- 10" 10" 10"y<s1lO0% & ()-810% & ()-F6
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10%9& () -&10%& ()- 10%& ()-2hwa?nbC 10!'!f# %40%& ()-!f# %40%c& ()-
10%9&' () -WHETOYHECTLAINEDEES() - 10%9& () - TBdENbC 10!'!'0
10%9& ()-s/310%& ()-F-10%& ()- + 110%& ()-@f10%& ()-9' 10%9& () - 8pxnmbC
10!,s!110% & ()- 10g 10g 109f<10%& ()-F610%& ()-41 10%& ()-2 10%& () - EG
zX6nbC 10! N : $10%& () -!'1" $10%& () -! Xl ' $109&' ()- 109%& ()-!,s!10%& ()-!
,S1109%&' ()- G likhh[azdllesite B8%8H(pn! BYPUL$ECYRT( re@hYY% $10% & ()-@
YY% $10% & ()- @ pYY% $10%&' ()- @ : $10% & () -1 mb@C

characterized in that said adhesive contains a cation

5 scavenger.

2. An adhesive according to Claim 1 characterized in
that said adhesive contains at least a flame retardant and a

flame-retardant aid.

10
3. An adhesive 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.
15

4, An adhesive according to Claim 2 characterized infnwt

said cation scavenger is contained in an amocunt 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

20 said flame-retardant aid.

5. An adhesive film having a resin film and an adhesive
layer formed on said resin film, characterized in that said
adhesive layer is formed with an adhesive based on a

25 polyester resin and containing a cation scavenger.
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& ()-1$10%& ()-s~ 9! bC ~ 10! 109& ()-s109& ()- 109%& ()-!109%& ()- 10

10 10y<10%& ()-9!ul!!1"O'"dEbC

101 #109%&' ()-M 10%& ()-s3109& ()-10%& ()-!10%& ()-4"10%& ()-"r##$$$%ELC
100109%& () -.

10%&' () -F-$109&. (Arn FEADERI (¢ - EL#HOYBCOYdh hGYd&o( L1 UDHS?
10Ly109%&' ()- 10 10 10<t109& ()-F6&10%& ()-4@

109 () - 27A0%8at) s 48EBREEBREADDE contains at least a flame retardant

108" 1098 ()-18"10%& ()-}8"10%=%" ()-}8"10%& ()-}8"10%& ()-}8"10%% ()-}8
"10%%' () ahéRRNEARmeDCetardant aid.

108" 109%& ()-18"10%%" ()-}8"10%=%" ()-}8"10%& ()-}8"10%& ()-}18"10%% ()-}18
"10%6% () - } 98888044 DC

18" 109%6& ()-}18"10%& ()-}18"109%& ()-}18"10%& ()-1'Y _ ~>s7" %We88088eFDC

18" 10%8" 1098 1) -A8" 49881 ¢$- ¥} Bih10eERrQ)inyh8tb0URR" fn) 5} ShhAUCK'er)i-Zed!' 10%:L
()-}%&&

rized

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.

10 8. An adhesive film 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.

15

9. A circuit material comprising a metallic wiring
inserted between two resin films, characterized in that said
two resin films are laminated to each other with an adhesive
based on a polyester resin and containing a cation scavenger.

20

10. A circuit material according to Claim 9
characterized in that said adhesive contains at least a

flame retardant and a flame-retardant aid.

25 11. A circuit material according to Claim 9

characterized in that said cation scavenger is contained in
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8&8| | FDC8" 10%G&' ()-}Y _ ~>s7"8"10%38 ()-}8"10%& ()-}8"10%3k ()-} & &&&&
. &' &8&i J+C8" 10%G&' () -}18" 10%38 ()-18"109%G& ()-}8"10%3& ()-1}8"10%5& ()-}8" 10%G
& ()-18"109%& () -} &&* &+&, & &1&t i J+C8" 10938 ()-}8" 10%G&' ()-}8"10%=8 ()-1}8"10
%8 ()-}8"10%G&' ()-18"10%=8 ()-}8"10%4G&' () -} 18&2&7&<&D&F&MN/ i J+C8" 109%3& () - }
8" 10938 ()-}8"10%3& ()-18"109%& ()-}Y _
~>57" F&J&N&R&V&Z&M &eF+C8" 10%G&8" 10%G&' () -} &8" 10%G&' () -} &8" 10%G& () -}) 8" 10%G
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~>s7") 8" 1@9’@“@91131]280 100k PRrrEgbyOnedght- PramRr&uRagERy SNATHCH %' ()-}8
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8&8&8&&OPITB" TOIEHRL (PL) 821000RLYESE8TIOPEEN() - } 8" 10958 () -} 8" 10%4G&' ()-}8"10%
G& ()-}8"10% () -} 8&E&R&KANTEC8" 10%G&' () -1 8" 10958 () -} 8" 10%4G&' () -} 8" 10938
()-18"10%G& ()-}8"10%G&' ()-}8" 1093, () -} &8&8&8E&&Ej P1C8" 10938 () -} 8" 10%G&' () -
}8" 10958 ()-18"10%&' ()-}8"10%5& ()-}8"10%&' ()-}8"10%& () -} &&&&&8&/ j PICY _
~>s7" 8" 10938 (32} 8P 1004RLE}-NeteniEd pFCPgUinuGho( F1paRea -&8&s T5CYS" 10%C8: (
)-18" 10938 ()-}18"10%G& ()-}8"10%& ()-}8" 10%G& ()-}8" 1098 ()-}8" 10%& () -}
eFSEYRa3 D982 100G ( FA1IBCAHUER FFayopILavts’ CrItaENEshde @} 8" 109Gk
'()-}8" 10%& %-}&&&&&&&r X>$8" 10%38! Q -18"10%G&' ()-}8"10%3& ()-1}8"109%& () -
}8"10@E&]%TQ¥§ 0f 0.1 part by weight’ or more based on 100 parts by
~>s7" 8&8&8&E&&} ¢ /08" 10%4G&' ()-}8" 10%.' ()-}8"10%3& ()-}8"10%3&' () -} 8" 10938
( )> -S} 8" 109Kkt f gt 16%&%}#%@%}9%&' ef- gﬁé&é&&&#xgpél(ezro}g‘efa'nlo%@gd( % -18"10%G
&'()-}8"100/&5&'()-}68"100/&5&'()-}Y+ ,
~>57" 8R&RRABECTEBREE8BE 10904 FRifstionerrefardanto@ddr)-1)8" 109438 ()-}8" 10
%8 ()-}8"10%3&' () -} &&&&&&I [ Fcl /08" 10938 ()-1Y _
~>s7") 8" 109& ()-}8" 10048 ()-}8"1004%& ()-}& "' """ o s
o oR087 10968 B 10968 ()1} 4006 )18, 10905, () 1 18 QUG ()87 1096 ()-)
TS7'8" 10968 () 5L BHI0UEY, ()1 18" 10%ER, ) 1A B QUG 0) b0 Q) o
778, L0005, () 3) 8L 100K ) L8 10005, (el 8, 10008 (MeL 8110068, () 87 10068 ()18
o3 1078 L0GE. Ly L2BA0KC0) MRELAQUCRL(L:L OB QUEY O Fd0U8E0 ) 87 10%
:zg;}g?%fﬁﬁim%?;§$3§§§£éizﬁééo%ﬁxiﬁéi}§3}8%§§hééibl Yayers are formed
->88"[K0%GE [)- 18" 100685 ()~ pBI10Y6E 0) pb) §e L% (k1 b8 hAYE8 Lk nh0 % O -
bt I7TF5 8"10%&"()-}Y _
~>s7") 8" 109684 ) s+ 8vARYEE () -18"10%% ()-}" """ """ sT:

14. A circuit material according to Claim 13
characterized in that said adhesive contains at least a

20 flame retardant and a flame-retardant aid.

15. A circuit material according to Claim 13
characterized in that said cation scavenger is contained in
an amount of 0.1 part by weight or more based on 100 parts

25 Dby weight of said polyester resin.
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