
;e3e@$=|@6T$/9 O  ADHESIVES AND CIRCUIT MATERIALS  USING SAID ADHESIVES
FIELD OF THE INVENTION 5 The present invention relates to the technical
field of 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 shown by l10 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 1021,
102Z. The adhesive films 1021, 1022 consist of resin films 1031, 103z and
adhesive layers 1041, 1042 on their surfaces, so that the copper wiring 105
is adhered to the resin films 1031, 103Z via the adhesive layers 1041,
104Z. In such a flat cable 110, the copper 20 wirings 105 are insulated
from each other at high resistance with the adhesive layers 1041, 104Z
filled between the copper wirings 105. However, the flat cable l10 has the
problem that insulation between the copper wirings l05 is lowered with 25
time resulting in failure.   Another problem is that adhesive strength
between the adhesive films 1021, 102z or between the adhesive films 1021,
102z and the copper wiring 105 is lowered with time resulting in lowered
mechanical strength. 5 Such loss in insulation and adhesive strength has
been 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
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 1041, 104z 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 2   scavenger (an anion
exchanger). However, its effect of prevention of insulation loss was less.
Then, we thought that loss in insulation and adhesive strength is not
caused by halogen ions liberated from the 5 flame retardant but copper ions
dissoluting in the adhesive from the copper wiring to affect the resin film
or adhesive components in the adhesive. A possible 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 resinbased 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, 3   coupling agent, colorant,
thickener, anti-blocking agent, crosslinking agent, filler, etc. If the
flame retardant and flame-retardant aid are not added, the cation scavenger
is preferably contained in an 5 amount of 0.1 part by weight or more based
on 100 parts by weight of the polyester resin. If the flame retardant and
flame-retardant aid are added, the total amount of the polyester resin,
flame retardant and flame-retardant aid 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 to
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. 25
4   BRIEF DESCRIPTION OF THE DRAWINGS 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 EMBODIMENTS OF THE INVENTION Preparation of
adhesives,. adhesive films and evaluation samples 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
polyester 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 0.70.2 um and 1.0g of the cation scavenger has an ability to
scavenge 3.5mmo1 of monovalent cation. The cation scavenger is dispersed in
the adhesive without being 20 dissolved. Similarly, 0.1, 0.5 and 3.0 parts
by weight 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.
25 An amphoion scavenger was used in the same weight ratio in place of the
cation scavenger in Example 1 (a mixture of 5   a cation scavenger and an
anion scavenger was used here) to prepare an adhesive of Example 5 of the
present invention. Then, each adhesive of Examples 1-5 was applied on the
surface of a resin film consisting of a polyester film of 50 5 um in
thickness treated with a primer, and dried into an adhesive layer of 40-50
um in thickness to prepare an adhesive film. Determination of adhesive
strength 10 The adhesive layers of two adhesive films were thoroughly
heat-laminated to each other under the conditions of l70 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
Z3197) under the same conditions as above, and insulation resistance was
determined between copper wirings after b   applying a DC voltage of 500 V
across the copper wirings for one minute. After insulation resistance was
determined, the assembly was allowed to stand in an atmosphere of 136 C for
5 168 hours, and insulation resistance was determined again 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. 7   Table 1 Comparative
ExampleExample~Corrp.1Carrp2Carp.3Carrp~4Comp.5Ex 1Ex 2Ex 3Ex 4Ex 5Ty a
~(1)(2)(3)4(5)(6)(7)AdditiveLoading-1.01.01.01.01.00.10.53.01.0Nuheat 4 0 4
0 3 0 3 0 4 0 4 0 4 0 4 0 



0 4 4
0..........0.50.50.50.50.50.50.50.50.40.5Str~hAl~rheet0.10.10.10.20.30.60.2
0.40.60.51x10'41x10'41x10'41x10'41x10'41x10'41x10'41x10'41x10'41x10'4Resist
ivityAfierheet '2 2
21x101x10'1x10'1x10'21x10"2x10'31x10'31x10'31x10'31x10'3Total evaluation Ix
Ix Ix ~x Ix IoODOOO 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: kglcm Types of additives Unit of resistivity: S2 (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 "OO, O, D,
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), a11 the copper foil laminates subjected
to heat treatment were 8   discolored and affected in their adhesive layers
or polyester films by free copper ions. In adhesives of the present
invention and adhesive films or circuit materials using said adhesives,
however, S loss in insulation and adhesive strength was greatly 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 21, 22 in Fig. 1, and adhesive films 31, 32 are
unrolled from rolls 21, 2z and laminated to each other with copper wires 4
inserted between the adhesive layers under heat and pressure between rolls
71, 7z 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. 9   Although
titanium phosphate was used as a cation scavenger in the foregoing, the
present invention is not limited thereto. As for the cation scavenger, tin
phosphate, titanium hydroxide, and antimony pentoxide are included and 5
may be used in this invention. A cation scavenger and an anion scavenger
may be dispersed in admixture. Accordingly, the present invention 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
WHAT I S CLAIMED I S 1. An adhesive based on a polyester resin,
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 ration scavenger is
contained in an amount of 0.1 part by weight or more based on l00 parts by
weight of said polyester resin. 



15 4. An adhesive according to Claim 2 characterized in that said ration
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 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. 11   6. An adhesive film
according to Claim 5 characterized in that said adhesive contains at least
a flame retardant and a flame-retardant aid. S 7. An adhesive film
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. 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
ration 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 



12   an amount of 0.1 part by weight or more based on 100 parts by weight
of said polyester resin. 12. A circuit material according to Claim 10 5
characterized in said cation scavenger is contained in an amount of 0.1
part by weight or more based on l00 parts by weight of the total amount of
said polyester resin, said flame retardant, and said flame-retardant aid.
10 13. A circuit material prepared by laminating two adhesive films having
a resin film and an adhesive layer on said resin film to each other with a
metallic wiring inserted between the adhesive layers of said two adhesive
films, characterized in that said adhesive layers are formed 15 with an
adhesive based on a polyester resin and containing a cation scavenger. 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 by weight of said polyester resin. 13   16. A circuit
material according to Claim 14 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 5 flame retardant,
and said flame-retardant aid. 14 .A3y
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