DESCRIPTION
TITLE OF THE INVENTION: METAL SUPPORT FLEXIBLE BOARD, METAL
SUPPORT CARRIER TAPE FOR TAPE AUTOMATED BONDING USING SAME, METAL
SUPPORT FLEXIBLE CIRCUIT BOARD FOR MOUNTING LED, AND COPPER
FOIL-LAMINATED METAL SUPPORT FLEXIBLE CIRCUIT .éOARD FOR FORMING

CIRCUIT

TECHNICAL FIELD
[oo01]

The pregent invention relates to a metal support flexible
printed circuit board. More specifically, the present
invention relates to a metal support flexible board for
electronic parts, which is suitable for preparing boards for
connecting semiconductor devices, used in mounting a
semiconductor integrated circuit (IC), such as interposers for
tape automated bonding (TAB) or ball grid array (BGA) package,

and boards for mounting an LED or power devices.

BACKGROUND ART
[o002]

The flexible board is a board for forming a circuit which
is composed of a support, an adhesive, a conductor layer for
forming a circuit and the like, and has excellent flexibility,
and 1s a wiring plate which is widely used for routing various

wirings of electronic egquipment, or as an interposer for mounting



an IC by mounting intended functicnal parts on a circuit layer
of a conductor formed, and then protecting a circuit by a solder
resist or a cover lay f£ilm.

[0003]

At ﬁhe present time when a variety of electronic parts
are developed with the spread of the electronic equipment, power
consumptionper volume of the circuit boardcontinues te increase
with downsgizing and increase in density of electronic parts.
Also in the flexible circuit board, it is required to achieve
both of a large number of advanced reqguired characteristics
according to the site of application and an improvement in safety
gimultaneousgly. Particularly, in the flexible circuit board
for mounting a driver IC for driving a plasma display in which
an anmount of heat generation is large because of a high driving
voltage and also high insulating performance is required, or
in the flexible circuit board for mounting an LED device having
a large amount of local heat generation due to light emission,
there is an object of improving heat resistance and ease of heat
digssipation scheme whilemaintaining insulating performance and
lowcurlingpropertiesasatechnique torealize higher functions,
higher speed and higher output.

[0004]

Therefore, a board, which can prevent the insulation

breakdown by wire bonding by using a metal board having high

heat dissipation properties as a board of a circuit device, and



disposing silica sol-based inorganic varnish as an insglatiﬁg
layer on the metal boaxrd, is propesed (for example, refer to
Patent Document 1).

[0005]

However, since the gilica sol-based inorganic varnish does
not have flexibility, in the flexible circuit board, there are-
probiems ‘that cracks are produced in the insulating layexr, a
processing flow based on a reel-to-reel process becomes
impogsible because the amount of curl of the flexible circuit
board is large, and it ig difficult to control a semi-cured state
of & resin layer or to obtain punching properties in order to
use the silica sol-basged inorganic varnish for an automated
bonding method.

[0006]

Further, as amethod of utilizing the metal support layer,
a TAR tape carrier for a liguid crystal display device
characterized in that an adhesgive is applied onto a base metal
as a base and a copper pattern is formed thereon is proposed
(for example, refer to Patent Document 2).

[6007]

However, since this board has a configuration in which
a conductive layer is present directlybelowthe insulating layer,
and the formed circuit is digposed directly above the insulating
layer, insulating performance is insufficient for applying the

board as a driver IC for a plasma display having a high driving



voltage or as a board for LED mounting having a large amount
of heat generation, while maintaining insulating properties
between circuit wirings and insulating propertiesg between each
circuit wiring and a support metal layer. Moreover, in the case
where a copper foil for forming a circuit is seguentially

laminated in a customer’ s process like in the tape automated
bonding method, the adhesive layer is sandwiched between the
copper foil for forming a circuit and the support copper foil
and there is no refuge of the water absorbed by the adhesive
layer, and therefore, there is a problem that foaming is produced

in the adhesive layer.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS
[o008]
Patent Document 1: Japanese Unexamined Patent Publication
No. 8-288605
Patent Document 2: Japanese Unexamined Patent Publication

No. 8-055880

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0009]
Embodiments of the present invention provide a metal support

flexible board which has excellent wire bonding



properties and low curling properties while maintaining
excellent insulating propertieg and punching properties, and
therefore can be subjected to a reel-to-reel process and

facilitates packaging scheme and heat dissipation scheme.

MEANS FOR SOLVING THE PROBLEMS
[0010]

According to a first aspect, there is provided a metal
support flexible board comprising anadhesive layer and a support,
wherein a support-covering layer is formed on the adhesive layer
side of the support and the opposite side thereof, and the support
is composed of a metal foil, and the adhesive layer contains
a polyamide resin containing a dimer acid residue and a phenol
resin.

[0010a]

According to a second aspect, there is provided a metal

support carrier tape for tape automated bonding using the above

metal support flexible board.

Ui



[0010b]

According to a third aspect, there ig provided a metal
support flexible circuit board for mounting an LED using the
above metal support flexible board.

[0010c]

According to a fourth aspect, there is provided a copper
foil-laminated metal support flexible circuit board for forming
a circuit using the above metal support flexible board, wherein
a circuit formed by a metal layer for forming a circuit has a

flying lead structure.

EFFECTS OF THE INVENTION
(0011}

In accordance with embodiments of the present invention,
since a metal support flexible board has excellent wire bonding
properties and low curling properties while maintaining
excellent insulating properties and punching properties, it
becomes possible to facilitate packaging scheme and heat
dissipation scheme. Electronic parts using the metal support
flexible board of the present invention have chemical resistance
necessary forcircuit processingand insulatingpropertieswhich
enablehigh-voltagedrivinginacircuit of ametal support board,

can be easily subjected to a reel-to-reel process and a punching
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process and is easy to form a flying lead, and therefore the
electronic parts enable a more simple heat dissipation scheme

at lower cost than conventional electronic parts.

MODE FOR CARRYING OUT THE INVENTION
[0012]

Hereinafter, the présent invention wiij. be described in
detaii.
[0013]

Inametal support £lexible board of the present invention,
(1) an adhesgive layer contains (A} a polyamide resin containing
a dimer acid residue.

[0014]

A dimer acid in the ‘polyamicieva resin (A) containing a dimer
acidresidue isadibasicacidina région of the highest molecular
weight izﬁdust:z:ially obtained, and has high hydrophobicity since
the dimer acid has a bulky hydrocarbon group. Thus, a dimer
acid polyamide resin derived from the dimer acid is tough and
rich in flexibility becéuse of its low crystallinity, and has
solubility in an organic solvent, which is necessary for
realizing the metal support flexible board of the presen:t
invention, while maintaining low water absorption coefficient.
Moreover, the dimer acid has hydrolysis resistance and flame
resistance which are derived from strong bonding strength of

an amide bond. Therefore, by using the polyamide resin having



a dimer acid residue, punching properties in a tape automated
bonding method and similar methods are well maintained while
maintaining chemical resistance, flame resistance and low
curling properties regquired of a flexible hoard. Further, it
is possible to well suppress foaming due to the water which a
resin absorbs at the time of completely curing an adhesive after
disposingametal layer foracircuitafterpunching. Apolyamide
resin having a dicarboxylic acid residue having 36 carbon atoms
is preferred from the viewpoint of toughhess, film forming
property and processability. As the polyamide resin having a
dimer acid residue, various publicly known resins can be used,
and two or more of them may be used.

[0015]

The polyamide resinhaving a dimer acid residue is prepared
by polycondensation of a dimer acid and a diamine according to
a normal method, and in this polycondensation, the polyamide
resinmay contain a dicarboxylic acid other than the dimer acid,
such as adipic acid, azelaic acid or sebacic ?gcid as a
copolymeriza-tion component. As the diamine, publicly known
diamines such as ethylene diamine, hexamethylene diamine and
piperazine can be used, and two or more of them may be used.
[cO16]

In the present invention, an amine number of the polyamide
resin having a dimer acid residue is preferazbly 0.5 to 10, and

more preferably 0.5 to 8. The amine number referred to herein



is an amount in milligram of potassium hydroxide egquivalent to
hydrochloric acid required intitrating 1l gof apolyamide resin.
When two or more kinds of polyamide resins are contained, the
amine numbeyr refers to an amine number represented by an amount
inmilligram of potassium hydroxide eqguivalent to hydrochloric
acid required in titrating 1 g of a resin mixture obtained by
mixing two or more kinds of polyamide resins in the ratio of
contents of the resins in the adhesive layer (1) .l When the amine
number is 0.5 of more, the croséwlinking‘ density of tﬁe adhesive
layer (1) ishigh, andnot only chemical resistance toanalkaline
solution or a mixed liguid of organic acid and insulation
durability of the resulting flexible board are improved, but
also it becomes possible to minimize resin deformation against
wire bonding and thermal presswu.ré of flip chip when mcﬁﬁnting
an IC and to avoid the contact between the metal support layer
and the wire. When the amine nutﬁber is 10 or less, since the
absolute value of the amount of curl of a wiring board obtained
after procesgging can be reduced and the cross-linking reaction
rate of the adhesive can be kept at a proper level, it becomes
possible to obtain preservation stability in a semi-cured state
of the adhegive and stability in a processing step.
00171

The polyamide resin having a dimer acid residue preferably
hasameltviscesityat190°Cof 10 Pa-s ormore, andmore preferably

20 Pas or more. When the melt viscosity at 190°C is 10 Pa-s



or more, since the film forming property of the adhesive layer
(1) or the durability against foaming due to the absorbed water
can be attained in main curing of the adhesive layer (1), it
enables more stable processing. The wmelt viscosity at 190°C
is preferably 190 Pas or less, and more preferably 100 Pa-s or
less., Whenthemelt viscosity at 190°C ig 190 Pa-s or less, since
it is unnecessary to treat the metal layer for forming a circuit
when it is disposed, it is possible to minimize thermal
degradationor generationof thermal stress of the circuit layer.
Herein, the melt viscosity at 120°C can be measured according
to apparent viscosity measurement described in the annex C of
JIS K 7210-1999. When two or more kinds of polyamide resins
are contained, a resin mixture obtained by mixing the poly,amide'
resins in the ratio of contents of the resins in the adhesive
layer (1) is used to measure the melt viscosity.

[o018]

The polyamide resin having a dimer acid residue preferably
contains a polyether amide resin. The polyether amide resin
is highly flexible even when its molecular weight is increased
and the absolute value of the amount of curl of a wiring board
obtained after processing can be reduced.

[oo1lg]

Further, in the metal support £lexible board of the present

invention, the adhesive layer (1) contains (B) a phenol resin.

The phencl resin is not particularly limited as long as it is



a resin which contains two or more phenolic hydroxyl groups in
amolecule, andanyof publiclyknownphenol resins suchasnovolac
phenol resing and resol phenol resins may be used. Specific
examples of the phenol resins include alkyl-substituted phenols
such as phenol, crescl, p-t-butylphenol, nonylphenol and
p-phenylphenol';':.:éyclic alkyl-modified phenols such as terpene
and dicyclopentadiene; phenol resins having a functional group
containing a heteroatom such as a nitro group, a halogen group,
a cyano group and an amino group; phenol resins having a skeieton
of néphthalene, anthracene or the like; and resins made of
polyfunctional phenols such as bisphenol ¥, bisphenol 3,
bisphenol S, resorcinol and pyrogallol. Further, two or more
of them may be used, and resol phenol resins are preferably used
frém the viewpoint of insulation reliability.

{0020}

In the adhesive layer (1) of the present invention, the
content of the phenol resin (B) is preferably 10 parts by weight
or more, and more preferably 30 parts by weight or more with
respect to 100 parts by weight of the polyamide resin (&)
containing a dimer acid residue. Further, the content is
preferably 200 parts by weight or less, and more preferably 160
parts by weight or less. When the content of the phenol resin
(B) is 10 parts by weight or more, insulation reliability, and
adhesion durability under high-temperature/high-humidity

treatment are improved, and when the content of the phenol resin
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(B) is 200 parts by weight or less, the flexibility of the adhesive
layer is excellent.
[0021]

Inthepresent invention, theadhesgivelayer (1) maycontain
{C) an epoxy resin. The epoxy resinis preferably anepoxy resin
having two or more epoxy groups, and examples of preferable epoxy
resing include glycidyl ethers such asg bisphenol A, bigphenol
F, bisphenol 8, resaréinol, dihydroxynaphthalene,
diﬁyclopentadiene dipﬁenol and dicyclopentadiene dixylenol,
and resins having a chemical structure of phencl novolac, cresol
novolac, trigphenylol methane, epoxidized tetraphenylol ethane,
epoxidized methaxylenediamine, cyclohexeneoxide,
bicycloheptene oxide or cyclopentene oxide. Epoxy resins
having three or more chemical reaction sitesz selected from the
group consisting of an allyl group, a methallyl group, an amino
group, a hydroxyl group and a carboxyl group besides the epoxy
group are also preferred. When the epoxy resin containg two
or more different chemical reaction sites, it is only required
that the total number of the chemical reaction sites of all kinds
which are contained in a unit molecule of the epoxy resin is
three or more. The position of the chemical reaction site is
not particularly limited, but the epoxy resin preferably has
the chemical reaction site on at least the side chain. PFurther,
two or more kinds of the above-mentioned epoxy resinsg may be

used.
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[0022]

Inthepresent invention, the adhesive layer (1) may contain
(D) a hardening accelerator. Examples of the hardening
accelerator include publicly known hardening accelerators, for
example, aromatic polyamines, imidazole derivatives such as
2-alkyl-4-methylimidazole and 2-phenyl-4-alkylimidazole,
dicyandiamide, triphenylphosphine, and diazabicycloundecene.
Two or more of them may be used.
[0023]

Inthepresent invention, the adhesive layer (1) maycontain
(B) a filler. The filler is not particularly limited as long
as it does not impair characteristics of the adhesive, and
examples of an incrganic filler include fine particles of metals
such as gold, silver, copper, iron, nickel and aluminum; metal
hydroxides such as magnesium hydroxide, aluminum hydroxide and
calcium-aluminate hydrate; metal oxides such as aluminum oxide,
zirconium oxide, zinc oxide, antimonous oxide, antimony
pentoxide, aluminum oxide, magnesium oxide, titanium oxide,
ferric oxide, cobalt oxide, chromium oxide and talce; inorganic
salts suchag siliconcarbide, titaniumcarbide silica, aluminum
nitride, titanium nitride, silicon nitride and calcium
carbonate; carbonblack; silica; andglass. Amongthese, silica,
alumina, aluminum nitride, magnesium hydroxide and aluminum
hydroxide are praferably used. Herein, silica may be amorphous

or crystalline, and amorphous silica or crystalline silica is
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appropriately selected in accordance with their properties.
These inorganic fillers may be subjected to a surface treatment
using a silane coupling agent or the like for the purpose of
improving an adhesive property and a f£illing property. The
diametber of particles of the inorganic £iller isnot particularly
limited, but the average particle diameter is preferably 0.02
tlo 30 um from the viewpoint of dispersibility, coatability and
Transparency.

[0024]

Examples of an organic filler include cross-linked
polymers such as styrene, NBR rubber, acrylic rubber, polyamide,
polyimide and silicone. The average particle diameter of fine
particles of the organic filler is preferably 0.2 to 5 um in
consideration of disperaion stability.

[0025]

Beside the above-menticned components, it is not hindered
at all that the adhesive layer contains an antioxidant, an ion
gcavenger and the like as long as the properties of the adhegive
are not impaired. The antioxidant is not particularly limited
as long as it provides an antioxidant function, and publicly
known antioxidants such as phenolic antioxidants,
thioether-basedantioxidant, phosphorus-basedantioxidants and
amine-based antioxidants can be used. Two or more of them may
be used.

[0026]



Inthemetal support flexibleboardof the present invention,
the support (2) is composed of a metal foil. By employing a
metal foil for the support, thermal conductivity of the circuit
board is improved and the size of a heat dissipation plate can
be minimized. Moreover, since the metal support flexible board
of the present invention is easy to form a device hole by punching
processing or the like, by mounting parts to be mounted such
as an IC or an LED device from the backside of the surface on
which the circuit is formed by use of the device hole, the support
(2) itself can be used as a heat dissipation plate, or thermal
conductivity to a heat sink can be improved.
[0027]

As the metal, a copper foil, a stainless steel foil or
an aluminum foil is preferably used. A copper alloy foil, a
nickel foil, amagnesiumfoil, a titanium foil, or foilsof alloys
contazining thesemetalsmay beused inaddition tophosphor bronze
in accordance with intended usage and required functions, and
a metal foil having a coefficient of thermal expansion of 10
to 30 ppm/°C can be suitably selected acc-ording to the balance
of the entire packaging. The thicknessg of the support (2} can
be suitably selected according to the required flexibility or
the tearing strength, but athicknessof 12 to 150 uymis preferably
used, and a thickness of 12 to 75 um is more preferably used.
[oo28]

Further, the ametal foil of the support (2) maybe subjected

14



to a surface treatment such as an organic/inorganic coupling
treatment, plating, resin coating or ceramic layer formation
for the purpose of imparting easy adhesion or insulating
properties of the adhesive layer (1), modifying apparent gloss
or avoiding chemical exposure during forming a circuit, and (3)
a support-covering layver may be formed on the adhesive layer
(1) side qf the support (2) and/ox the opposite sidé thereof.
[0028] |

The thickness of the support-covering layer (3) is
preferably 2 ym or more, and more preferably 2.5 pym or mo:;e as
a lower limit from the viewpoint of the balance between covering
strength and reel handling properties or from the viewpoint of
enhancing the reliability of insulation between the gupport (2)
and a circuit conductor layer. The thickness of the
support-covering layer (3} is preferably 100 um or less, and
more preferably 10 pm or less as an upper limit. The thickness
is moreover preferably legs than 5 pm. The layer structure of
the support-covering layer (3) may 'be a single layer or may be
plural layers.

[0030]

When a resin is used for the support-covering layer (3),
the resin is not particularly limited, but a polyimide resin
or a polyvanide-imide resin, which has excellent heat resistance
and chemical resistance, is preferably used, and particularly

the polyamide-imide resin is preferably used from the viewpoint
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of imparting chemical resistance and easy adhesion. The
polvamide-imide resin ig particularly preferred since it can
provide a high adhesion force to the adhesive layer (1) of the
present invention containing (A) a polvamide resin containing
a dimer ac.id residue and (B) a phenol resin. It is preferred
that the polyamide-imide resin used for the support-covering
layer (3) has a Tg {glass transition temperatur@A) of 300°C or
more and a weight average molecular weight of 10000 or more fxom
the viewpoint of heat vesistance and chemical resistance, and
that an epoxy regin is mixed in an amount of 5% by weight or
more and cured in the polyamide-imide resin in order to provide .
a high adhesion force to the adhesive layer (1) of the present
invention.

[0031]

The support-covering laver (3) may be disposed as required
on either side of the adhesive layer (1) side and the opposite
side thereof in accordance with the purpose, and releasability
may be imparteci to the support-covering layer (3) oneither side
or the support-covering layers (3) on both sides. The
" releasability refers to the property that the support-covering
layer (3) can be peeled off without causing peeling of part of
the support (2) from the support (2) provided with the
support-covering layer (3), or without leaving part of the
support-covering layer {3) on the surface of the support (2)

or causing peelingat another interface. Whenthereleasability
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is imparted to the support-covering layer (3) on the adhesive
layer (1) side, it becomes possible to make a product after
processing base material~less, and when the releasability is
imparted to the support-covering layexr (3) on the opposite side
of the adhesive layer (1) side, it becomes possgible ﬁo attain
a board with a high heat dissipation property making use of the
support (2) whilemaintainingchemical resistance foranexisting
circuit process line. In this case, it ig preferred that the
support-covering layer {3} has a layer structure of two or more
layers, a first layer in contact with the support (2) is composed
of an adhesive material and/or a thermoplastic resin, and at
least one layer other than the first layer is made of one or
more substance selected from among polyester, polyolefin,
polyphenylene sﬁlfide, polyvinyl butyral, polyvinyl acetate,
polyvinyl alcohol, polycarbonate, polyamide, polyimide,
polyamide-imide and polymethyl methacrylate. Thereby, the
first layer has releasability, and the above-mentioned at least
one layer other than the first layer can have tensile strength
at the time of peeling and can be easily peeled off while
maintaining chemical resistance during circuit processing.
[oo32]

Further, in the case where device holes, sprocket holes
or the like are formed by, for example, punching, a hole
cross-section may be subjected to a treatment such as resin

coating by electrodeposition coating or oxide film formation
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to further add (4) a hole cross-section-covering layer for the
purpose of protecting insulation or avoiding chemical exposure
during circuit formation. When a resin is used for the hole
cross-section-covering layer (4), an epoxy resin, a polyimide
resin, a polyamide-imide resin or an acrylic resin, which is
excellent ininsulatingproperties, heat resistance andchemical
resistance, is preferably used.

[0033]

In forming a circuit, for the purpose of avoiding chemical
exposure of the support (2) and cross-sections of a device hole
and a sprocket hole, which are formed by punching, a photoresist
is preférably appl iéd cntoanentire surface of themetal support
flexible board and a back material is preferably applied onto
anentire surfaceopposite totheadhesive layer (1) of the support
(2.

[0034]

Althéugh chemicals are often used in forming a circuilt,
it is possible to avoid the chemical exposure of a part where
the support (2) is exposed without having the adhesive layer
{1) on the support (2}, by applyving the photoresist ontoanentire
surface of themetal support flexible board, and thereby, damages
of the metal support flexible board can be prevented. Further,
the chemical exposure of a cross-section of a device heole and
a cross-section of a sprocket hole can be avoided by applying

the back material ontoanentire surface opposite to the adhegive
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layer {1) of the support (2).
[0035]

The metal support flexible board of the present invention
may be processed into ametal support carrier tape by maintaining
the adhesive layer (1) in a semicured state and disposing {5)
aprotective £ilmprior to disposing of ametal layer for forming
acircuit. Amaterial of theprotective filmisnotparticularly
limited as long as it can be peeled off wiﬁhout impairing the
configuration and function of ﬁhe adhesive layer (1), and
examples of the material include films of plastics such as
polyester, polyolefin, polyphenylene sulfide, polyvinyl
chloride, polytetrafluorocethylene, polyvinylidene fluoride,
polyvinyl fluoride, polyvinyl butyral, polyvinyl acetate,
polyvinyl alcohol, peolycarbonate, polyamide, polyimide and
polymethyl methacrylate; these films subjected to a coating
treatment by a releasing agent such asg silicone or a fluorine
compound; paper prepared by laminating these films; and paper
impregnated or coated with a resin having releasability.
[0036]

In the metal support carrier tape, it becomes possible
to form a wiring with an air gap (flying lead) in a device hole
by forming required device holes by punching processing or the
liké, fchen peeling a protective £ilm off, and disposing a metal
layer for forming a circuit by a laminating method or a pressing

method. In the case of mounting using a flying lead, since an
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IC, an LED device or the like can be mounted from both of the
front and the back of the metal support carrier tape, not only
the ecase of layout and heat dissipation scheme of parts to be
mounted are improved, but alsoc insulation breakdown between a
metal layer of the support and a layer forming a circuit due
tocompression failureof the insulating layer, whichisaproblem
in a wire bonding method, can be further avoided.

(0037}

Next, amethod for groducin§ ametal support flexible board
of the present invention will be described by way of examples.
[0038]

{a) A resin composition composing the adhesive layer (1)
is dissolved in a solvent to form an adhesive coating material,
and the adhesive coating material ig applied onto the support
(2) and dried to form (1) an adhesive layer, and thereby, the
metal support £lexible boardof the present invention is obtained.
The £ilm thickness of the adhesive layer (1) is not particularly
limited as long as it satisfies requir'ed functions such as
adhesive properties, insulating properties and thermal
conductivity, and the resin composition is preferably applied
so as to have a thickness of the adhesive layer (1) of 2 to 200
um, and more preferably 2 to 50 wm in order to maintain the
flexibility of the layer. An application method is not
particularly limited, and ordinary application facilities of

a comma system, a lip system, a roll system, a Mayer bar system,
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a gravure system or the like may be appropriately used in
accordance with the properties of the coating material. Drying
conditions are generally 100 to 200°C aﬁd 1 to 5 minutes. The
solvent is not particularly limited, and aromatic solvents such
as toluene, xylene and chlorobenzene; ketone solvents such as
methyl ethyl ketone and methyl isobutyl ketone; aprotic solvents
such as dimethylformamide, dimethylacetamide and
N-methylpyrrolidone; and alcoholic solvents such as ethanol,
methanol, isopropyl alcohol, N-butanol and benzyl alcohol are
guitable, and two or more of them may be used. Further, when
the hardening accelerator (D) or the filler (E), which is
inscoluble in a solvent, is used, a method in which the ﬁardeming
accelerator (D) or the filler (E) is dispersed in a solvent in
advance by use of a homomixer, & bead mill, a sand mill, a
dispersion apparatus of a cavitation' system or the like, cr a
method in which the hardening accelerator (D) ox the filler (E)
is kneaded/dispersed in any one or more of the resins composing
the adhesive layer (1) by use of an extruder, a Banbury mixer
or the like can be suitably ewmployed.

f0038]

{b} The protective film (5) having releasability may be
laminatedonthe adhesive layer (1) formedby themethod described
in the paragraph (a), as reguired, to prepare the metal support
flexible board of the present invention. Moreover, when the

thickness of the adhesive layer is increased, a coating material
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may be applied again onto the applied coating material, or the
formed plural adhesive layers (1) may be laminated. Further,
the adhesive layer (1) may be formed on the protective filrﬁ {(5)
in advance and the support (2) may be laminated to obtain the
metal support flexible board of the present invention. When
the support-covering layer (3) is disposed on the support (2),
it is preferred to prepare a coating material prepared by
dissolvingor dispersingaresinto serve as the support-covering
laver (3) in an organic solvent in advance, and applying the
coating material onto the support (2} in a predetermined
thickness, and drying the coating material to form the
support-covering layer {(3). Moreover, when the
support-covering layer (3) having releasability is disposed,
it ispreferredtostickamultilayer structure, whichisobtained
byapplyingthereleasableresinlayerontoafilmformaintaining-
tensile strength necessary for peeling and drying the layer,
to the support (2) in advance by a laminating method or the like.
[0040]

Conditions of laminating the adhesive layer (1) onto the
gupport (2) are generally a temperature of 50 to 160°C and a
pressure of 0.1 to 0.5 MPa. The laminating temperature is
preferably 140°C or legsg, and a laminating i:emperature of 120°C
or less can be considered to be good and a laminating temperature
of 100°C or less can be considered to be extremely good. When

the support-covering layexr (3) is formed on the adhesive layer
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(1) side of the support (2), the adhesive layer (1) is laminated
onto the support (2) provided with the support-covering layer
(3), and also in this case, lamination is preferably performed
in the same conditions as those in the case where the adhesive
layer (1) is directly laminated onto the support (2).
[0041]

After obtaining the metal support flexible board éf the
present invention, the metal support flexible board may be heat
treated, for example, at 40 to 100°C for about 20 to 300 hours
to adjust the degree of cure of the adhesive layer (1l). When
the degreeof cureisadjusted, therearetheeffectsof preventing
an excessive flow of the adhesive at the time of disposing a
metal layer for forming a circuit in the metal support flexible
board and preventing foaming due to water during heating and
curing.

[0042]

When a circuit usging the metal support flexible board of
the present invention is processed, in the case of providing
the formed device hole or sprocket hole with (4) a hole
cross-section-covering layer, the hole cross-section~covering
layer (4) is preferably formed by an electrodeposition coating
method after forming a hole by punching or the like. As the
electrodeposition coéting method, it ig preferred to employ a
cation electrodeposition coating method in which a negative

voltage is applied to the support (2), and the epoxy resin-based
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or polyimide resin-based electrodeposition coating material
positively polarized is deposited at the hole cross-section of
the support (2). Further, after the electrodeposition coating
is performed, the electrodeposition coating material is
preferably heated and fixed.

[0043]

Electronic parts using the metal support flexible board
of the present invention have chemical resistance necesgsary for
circuit processing and insulating properties necessary for a
metal support board, can be easily subjected to a reel-to-reel
process and a punching process and is easy to forma £lying lead,
and therefore the electronic parts enable a more simple heat
dissipation scheme at lower cost than conventional electronic

parts.

EXAMPLES
[0044]

Examples of an embodiment of the present invention will
be described below, but the present invention is not limited
to these examples. First, evaluation methods in examples and
comparative examples will be described.

[0045]

(1) BEvaluation of InsulationReliability of Metal Support

Flexible Circuit Board

2 voltage of 100 V was applied to sach of the metal support
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flexible circuit boards (conductor width 50 um, distance between
conductors 50 ym) obtained in examples and comparative examples
under the atmosphere of 120°C and 85% RH, and the time elapsed
until the resistance value was decreased to 10° Q or less was
taken as an endurance time of insulation. The endurance time
of ingulation is preferably 250 ﬁours or more.
[0046]

(2) Evaluation of Amount of Curl of Metal Support Flexible
Board

After each of the copper foils for forming a circuit of
the metal support flexible bdards with a copper foil for forming
a circuit obtained in examples and comparative examples was
removed by a subtractive method (etching) using ferric chloride,
the board was cut into a size of 35 mm x 190 mm to form a metal
support flexible board for evaluation of the amount of curl.
The metal support flexible board for evaluation of the amount
of curl was subjected to humidity conditioning at 23°C and 55%
RH for 24 hours, and then the maximum height from a glass plate
of a circuit board having a cured cover lay f£ilm adhered was
measured with an end of a curled board placed upward on the glass
plate to take the maximum height as the amount of curl. Anamount
of curl of 7 mm or less E:an be considered as good, and an amount
of curl of 3 mm or less can be considered as extremely good.
[0047]

{(3) Evaluation of Foaming of Metal Support Flexible Board
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The adhesive layer (1) of the metal support flexible board
for evaluation of the amount of curl in the paragraph (2) was
observed with a metallograph and foaming of the board was
evaluated. A foam having a diameter of 5 um or more was taken
as being foamed, and a board having no foam was rated as o, a
board, in which 1 to 10 foamsg having a diameter of 5 pm or more
and less than 50 um were found, was rated as 4, and a board,
in which a foam having a diameter of 50 upm or more was found
or 11 or more foams having a diameter of 5 um or more and less
than 50 pm were found, was rated as x. A board rated as A or
better can be congidered as good, and a board rated as © can
be considered as extremely good.

[0048]

{4) Evaluation of Pressure Welding Resistance of Metal
Support Flexible Circuit Board

Hot pressing was applied to each of the metal support
flexible ¢ircuit boards (conductor width 50 um, distance between
conductore 50 um) obtainéd in examples and comparative examples
with an ACF bonder (TCW-125 manufactured by NIPPON Avionics co.,
1£d.) at 200°C for 1 second in such a way that the tool pressure
was 50 g/2500 um® per one wire, and pressure welding resigtance
of wire bonding was evaluated. The sinking amount of circuit
patterned copper of a sample for evaluation of pressure welding
registance at a surfaceof pressureweldingbyatool wasmeasured.

A sinking amount of 3.0 um or less can be judged as acceptable,

26



a sinking amount of 2.0 um or less can be judged as good, and
a sinking amount of 1.0 pm or less can be judged as extremely
go‘od. |
[0049]'

{5) Evaluation of Punching Properties of -Metal Support
Flexible Board

Round holes of 0.250 mm¢, 0.350 mmd, and 0.500 mm$ were
punched in each of the metal support flexible .boards obtained
in examples and comparative examples by using a presé die, and
a cut surface thereof was observed to evaluate punching
properties. When, in a crogs-section of the hole, there was
no shear drop or burr of the adhesive layer (1) having a length
of 10 pym or more, or there were no cracks or chips of the adhegive
layer (1) having a length of 10 um oxr more, and there was no
peeling from the support (2) around the hole, the board can be
judged to be extremely good in that a device hole or a via hole
an be well formed for forming a flying lead or for designing
a dévice. When there was no shear drop or burr of the adhesive
layer (1) having a length of 20 ym or more, Or there were no
cracks or chips of the adhesive layer (1) having a length of
20 um ox more, there was no peeling from the support (2) around
thehole, theboardis judgedtobegood. When, inacross-section
of the hole, there was shear drop or burr of the adhesive layer
(1) having a length of 20 um or more, or there were cracks or

chips of the adhesive layer (1) having a length of 20 um or more,
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and there was peeling from the support (2) around the hole, the
board can be judged to be defective.
[0050]

(6} BEvaluation of Chemical Resistance of Metal Support
Flexible Board and Metal Support Flexible Board with Sprocket
Holesg

The metal support flexible boards and the metal support
flexible boards with sprocket holes obtained in examples and
comparative examples were immersed in 1. a ferric chloride
solution (40°C, 37%), 2. a sodium hydroxide solution (30°C, 1
N), and 3. an electroless tin plating solution (70°C, “Timposit”
LT~-34, manufactured by Rohm and haas company}, and then the
appearances of these f£lexible boards were observed to evaluate
the chemical resistance. Evaluation criteria are as follows.
[0051]

(6-1) Case of Metal Support Flexible Board

Rank A: The flexible board satisfies both of the following
regquirements (i) and (ii) when it is immersed in the chemical
of 1 for 5 minutes, then in the chemical of 2 for 5 minutes,
and further in the chemical of 3 for 5 minutes successively.

Rank B: The flexible board does not satisfy the requirement
of the rank A but satisfies both of the following reguirements
(1) and (ii) when it is immersed in the chemical of 1 for 3 minutes,
theninthe chemical of 2 for 3minutes, and further inthe chemical

of 3 for 3 minutes successively.
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Rank C: The flexible board satisfies the following
requirement (i) but does not satisfy the following requirement
{ii) when it is immersed in the chemical of 1 for 3minutes, then
in the chemical of 2 for 3 minutes, and further in the chemical
of 2 for 3 minutes successively.

Rank F: The flexible board does not satisfy both the
following requirements (i) and {ii) when it is immersed in the
chemical of L for 3minutes, theninthe chemical of 2 for 3minutes,
and further in the chemical of 3 for 3 minutes successively.

(1) There is no significant damage due to the chemical
in the surface appearance of the adhesive layer (1).

(1ii) When the support-covering layer (3} is not formed
on the gide opposite to the adhesive layer (1) of the support
(2), there is no significant damage due to the chemical in the
surface appearance on the side opposite to the adhesive layer
(1) of the support (2). Further, whenthe support-covering layer
(3) is formed on the side opposite to the adhesive layer (1)
of the support (2}, there is no significant damage due to the
chemical in the surface appearance on the side opposite to the
support {2} side of the support-covering layer (3) formed on
the side opposite to the adnesive layer (1) of the support (2).
(00521

{6-2) Case of Metal Support Flexible Board with Sprocket
Holes

Rank A: The flexible board satisfies all of the following
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reqgquirements (i) to {(iii} when it is immersed in the chemical
of 1 for 5 minutes, then in the chemical of 2 for 5 minutes,
and further in the chemical of 3 for 5 minutes successgively.

Rankd’ : The flexibleboarddoesnot satisfythe reguirement
o:vf the rank A but satigsfies all of the following reguirements
(il) to (iii) whenit is immersed in the chemical of 1 for 3 minutes, ’
then inthe chemicalof 2 for 3 minutes, and further in the chemical
of 3 for 3 minutes successively.

RankB: The flexibleboardsatisfiesany twoof the following
requirements (i) to (iii) when it is immersed in the chemical
of 1 for 3 minutes, then in the chemical of 2 for 3 minutes,
and further in the cheﬁical of 3 for 3 minutes successively.

Rank C: Theflexibleboardsatisfiesanyoneof the following
requirements (i) to (iii) when it is immersed in the chemical
of 1 for 3 minutes, then in the chemical of 2 for 3 minutes,
and further in the chemical of 3 for 3 minutes successively.

Rank F: The flexible board does not satisfy any of the
following requirements (i) to (iii) when it is imfnersed in the
chemical of 1 for 3minutes, then inthe chemical of 2 for 3 minutes,
and further in the chemical of 3 for 3 minutes successively.

{i) There is no significant damage due to the chemical
in the surface appearahce of the adhesive layer (1).

{il) When the support-covering layer (3) is not formed
on the side opposite to the adhesive layer (1) of the support

(2), there is no significant damage due to the chemical in the
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surface appearance on the side opposite to the adhesive layer

(1) of the support (2). Further, whenthesupport-covering layer

{3) is formed on the side opposite to the adhesive layer (1)

of the support (2), there is no significant damage-due to the

chemical in the surface appearance on the side opposite to the
support (2) side of the support-covering layer (3) formed on

the side opposite to the adhesive layer (1) of the support (2).
(111} There ig no significant damage due to the chemical

in a cross-section of a hole.

[0053]
Vﬂ‘AdhesionForce<nfMetalSupportFlexibleCircuitBoard
Using each of the metal support flexible circuit boards

(conductor width 50 um)} obtained in examples and comparative

examples, the conductor wag peeled off at a speed of 50 mm/min

iﬂ a direction of 90 degrees with Tensiion UTM~11-5HR

(manufactured by Japan Baldwin Technology Company, Inc.; and

peeling strength at peeling was measured. When the peeling

strength is 8 N/cm or more,'the adhesion force can be judged
to be extremely good, and when the peeling strength is 6 N/cm
or more, the adhesion force can be judged to be good.

[0054]

(Example 1)
(a) Preparation of adhesive Layer Sheet
A mixed sclvent of ethanol and toluene (mixing ratio in

weight between ethanol and toluene: 1 : 4) was added to 100 parts
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by weight of (A) a dimer acid polyamide resin (“SUNMIDE”
{(registered trademark) HT-100G, manufactured by Ailrproducts
Japan co., 1td., amine number 1, melt viscosity 7.0 Pa's}, 50
parts by weight of (B} aresol phenol resin (CKM 1634 manufactured
by SHOWA HIGHPOLYMER CO,, LTD.), 80 parts by weight of (C}) an
epoxy resin (“Epikote” (registered trademark} YL980,
manufactured by Japan Epoxy Resins Co., Ltd.), and 2 parts by
weight of (D) a hardening accelerator
(2-ethyl-4-methylimidazole (2BE4MZ) manufactured by TORYC
CHEMICAL INDUSTRY CO., LTD.), and the resulting mixture was
stirred and mixed at 30°C to prepare an adhesive composition
having a solid content concentration of 25% by weight. The
adhesive composition was applied onto (5) a protactiye film
{(polyethylene terephthalate £ilm (“;%"ILMBYNA” (registered
trademark) GT manufactured by FUJIMORI KOGYO co., 1ltd.) with
a silicone releasing agent, having a thickness of 25 um) with
a bar coater so as to have a dried thickness of about 12 um,
and driéd at 150°C‘5 for 4 minutes, and then another protective
film {8) was stuck to the surface of the resulting adhesive layer
(1) to prepare an adhesive layer sheet sandwiched between the
protective £ilmg (5).
[0055]

{b) Preparation of Metal Support Flexible Board and Metal
Support Flexible Circuit Board

One of the protective £ilms (5) of the adhesive layer sheet
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obtained by the method described in the paragraph {(a) was peeled
off and laminatedon (2) asupport {(rolledcopper foil (BHY-22B-T,
thickness 70 pm (manufactured by Nippon Mining & Metals Co.,
Ltd.), coefficient of linear expansion 16.0 ppm/°C)) under the
conditions of 100°Cand 0.3 MPa toobtain ametal support flexible
board.

[0056]

The protective £ilm (5) of the metal support £lexible board
was peeledoff, andanelectrolyticcopper foilhavingathickness
of 18 um was laminated on the metal support flexible board under
the conditions of 140°C and a pressure of 0.3 MPa. Subseguently,
the laminated article was subjected to heating treatments of
80°C for 3 hours, 100°C for 5 hours and 150°C for 5 hours
successively in an air oven to prepare a metal support flexible
board with a copper foil for forming a circuit. A photoresist
film was formed on the surface of the copper foil for forming
a circuit of the obtained metal support flexible board with the
copper foll for forming a circuit by a normal method and etched,
and then the photoresist £ilm was peeled off to form an opposed
electrode circult having a wiring pitch of 100 um (conductor
width 50 um). Thereafter, the opposed electrode circuilt was
immersed in a Eluoroboric acid-based electroless tin plating
solution (manufactured by Rohm and haas company, tin plating
solution {trade name), “TINPOSIT” (registered trademark) LT-24)

of 70°C for 5 minutes, and plated with tin of 0.5 um in thickness
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to prepare a metal support flexible circuit board.
[0057]

The evaluations described in the paragraphs (1) to (7)
were performed using the metal support flexible board for
evaluation, the metal support flexible board with a copper foil
for forming a c‘ircuit and the metal support flexible circuit
board, respectively prepared by the above-mentioned methods.
[0058]

(Example 2)

Ametal support flexible board and ametal support flexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A) to (D), 100 parts by weight
of (A) a dimer acid polyamide resin (“TOMIDE” (registered
trademark) TXC-232C, manufactured by FUTIRKASEIROGYO co., Ltd.,
amine number 10.0, melt viscosity 24.0 Pa's), 50 parts by weight
of (B} a resgol phenol résin (CKM 1634 manufactured by SHOWA
HIGHPOLYMER CO., LTD.), 80 parts by weight of (C) an epoxy resin
("Epikote” {registered trademark) YLO980, manufactured by Japan
Epoxy Resins Co., Ltd.}, and 2 parts by weight of (D) a hardening
accelerator {(2-ethyl-4-methylimidazole (2E4MZ)}, manufactured
by TOKYO CHEMICAL INDUSTRY CO., LTD.) were used in preparing
an adhesive layer sheet, and the evaluations described in the
paragraphs (1) to (7) were performed.

[0059]

{Example 3}

34



Amnmetal support flexible board and ametal support flexible
circuit board were prepared in the same manner ag in Example
1 except that, as components (A} to (D}, 100 parts by weight
of (A) a dimer acid polyether amide resin (“"TOMIDE” (registered
trademark) PA-200, manufactured by FUJIKASEIKOGYO c¢o., Ltd.,
amine number 3, melt viscosity 40.0 Pas), 50 parts by weight
of (B} a resoi phenol resin (CKM 1634 manufactured by SHOWA
' HIGHPOLYMER CO. , LTD.), 80 parts by weight of (C) an epoxy resin
(“Epikote” (registered trademark) YL980, manufactured by Japan
Epoxy Regins Co., Ltd.), and 2 parts by weight of (D) a hardening
accelerator (2-ethyl-4-methylimidazole (2E4MZ), manufactured
by TOKYO CHEMICAL INDUSTRY CO., LID.) were used in preparing
an adhesive layer sheet, and the evaluations described in the
paragraphs (1) to (7) were periormed.
fooe0]

{Example 4)

Ametal support flexible board and a metal support flexible
circuit board were prepared in the same manner as :‘Lnl‘ Example
1 except that, as components {A} to (D), 100 parts by weight
of (&) a dimer acid polyether amide resin (“"TOMIDE” (registered
trademark} PA-200, manufactured by FUJIKASEIKOGYO co., Ltd.,
amine number 3, melt viscosity 40.0 Pa-s}, 50 parts by weight
of (B) a resol phencl resin (CKM 1634 manufactured by SHOWA
HIGHPOLYMER CO., LTD.), 80 parts by weight of {C) an epoxy resin

(“Epikote” (registered trademark) YL980, manufactured by Japan
p g

35



Epoxy Resins Co., Ltd.), and 2 parts by weight of (D) a hardening
accelerator (2-ethyl-4-methylimidazole (2E4MZ), manufactured
by TOKYO CHEMICAL INDUSTRY CO., LTD.) were used, and except that
a mixed solvent formed by previously dispersing 300 parts by
weight of (E) an alumina filler (“Admafine” {registered
trademark) AD-502, average particle diameter 0.7 pum,
manufactured by Admatechs Co., Ltd.) in the mixed solvent of
ethanol and toluene (mixing ratio in weight between ethancl and
toluene: 1 : 4) with a sand mill so as to add (E) the alumina
filler was used in preparing an adhesive layer sheet, and the
evaluations described in the paragraphs (1) to (7) were
performed.
[0061]

(Example 5)

{a) Preparation of Adhesive Layer Sheet

An adhesive layer sheet was prepared in the same manner
as in Example 1 except that, as components {A) to (D), 100 parts
by weight of (A) a dimer acid polyether amide resin (“TOMIDE”
(registered trademark) PA-200, manufactured by FUJIKASEIKOGYO
co., Ltd., amine number 3, melt viscosity 40.0 Pa's), 50 parts
by weight of (B) a resol phenol resin (CKM 1634 manufactured
by SHOWA HIGHPOLYMER CO., LTD.), 80 parts by weight of (C) an
epoxy resin (“Epikote” (registered trademark) YL980,
manufactured by Japan Epoxy Resins Co., Ltd.), and 2 parts by

weight of (D) a hardening accelerator
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(2-ethyl-4-methylimidazole (2E4MZ), manufactured by TOKYO
CHEMICAL INDUSTRY CO., LTD.) were used in preparing an adhesive
layer sheet.

[0062]

(b) Preparation of Metal Support Flexible Board, Metal
Support Flexible Board with Sprdcket Holes and Metal Support
Flexible Circuit Roard

The adhesive layer sheet obtained by the method described
in the paragraph (a) was cut into a 36 mm width, and then one
of the protective films (5) was peeled off and laminated on (2)
a support {(aluminum foil, thickness 50 pm, width 35 mm
(manufactured by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient
of linear expansion 22.0 ppm) under the conditions of 100°C and
0.3 MPa to obtain a metal gupport flexible board.

[0063]

Sprocket holes (hole size 1.98 mm x 1.98 mm sguare, hole
pitch 4.75 mm) were formed by line punching at both sides oﬁ
the metal support flexible board with a die to obtain a metal
support flexible board with sprocket holes.

[0064]

The protective £ilm {5) of the metal support flexible board
with sprocket holeg was peeled off, and an electrolytic copper
foil havinga thickness of 18 pmwas laminatedon the metal support
flexible board with sprocket holes under the conditions of 140°C

and a pressure of 0.3 MPa. Subseguently, the laminated article
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wag subjected to heating treatments of 80°C for 3 hours, 100°C
for 5 hours and 150°C for 5 hours succesgively in an air oven
to prepare a metal support flexible board with a copper foil
for forming a circuit.

[0065]

» photoresist £ilm was formed on an entire surface of the
board on the surface side of the copper foil for forminga circuit
of the obtained metal support flexible board with a copper foil
for forming a circuit by a normal method, and the film was exposed
and developed. Next, abackmaterial was appliedontothe entire
surface of the backside thereof with a brush and sprocket holes
were filled with the back material. Thereafter, the metal
support flexible board was etched, and then the photoresist £ilm
and the backmaterial were peeled off to forman opposed electrode
circuilt having a wiring pitch of 100 um {conductor width 50 um) .
Thereafter, the opposed electrode circuit was immersed in a
fluoroboric acid-based electroless tin plating solution
{manufactured by Rohm and haas company, tin plating solution
(trade name), “"TINPOSIT” (registered trademark) LT-34) of 70°C
for 5 minutes, and plated with tin of 0.5 um in thickness to
prepare a metal support flexible circuit board.

[0066]

The evaluations described in the paragraphs (1) to (7)

were performed by using the metal support flexible board for

evaluation, themetal support £lexibleboardwithsprocket holes,
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the metal support flexible board with a copper foil for forming
a circuit and the metal support flexible circuit board, which
were obtained by the above-mentioned methods.

[0067]

(Example 6)

A metal support flexible board and a metal support flexible
circuit board were prepared in the same manner as in Exampile
5 except that an aluminum foil (thickness 50 um (manufactured
by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient of linear
expansion 22.0 ppm) of (2) a support, both surfaces of which
were covered with a polyamide-imide resin of 3.0 um in thickness
having a Tg of 300°C, a weight average molecular weight of 11000,
and a mixing ratio of an epoxy resgin of 10% as (3) a
support-covering layer, was used and the evaluations described
in the paragraphs (1) to (7) were performed.

(00681

(Example 7)

Ametal support flexible board and a metal support flexible
circuit board were prepared in the same manner as in Example
5 except that an aluminum foil (thickness 50 um {manufactured
by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient of linear
expansion 22.0 ppm} of (2) a support, both surfaceg of which
were covered with a polyamide-imide resin of 1.5 um in thickness
having a Tg of 300°C, a weight average molecular weight of 11000,

and a mixing ratio of an epoxy resin of 10% as (3} a
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support-covering layer, was used and the evaluations described
in the paragraphs (1) to (7) were performed.
[0089]

{(Example 8)

Amatal support £lexible board and ametal support flexible
circuit board were prepared in the same manner as in Example
5 except that an aluminum foil (thickness 50 um (manufactured
by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient of linear
expansion 22.0 ppm) of {(2) a support, both surfaces of which
were covered with a polyamide-imide resinof 3.0 pm in thickness
having a Tg of 250°C, a weight average molecular weight of 8000,
and a mixing ratio of an epoxy resin of 10% as (3) a
support-covering layer, wasg used and the evaluations described
in the paragraphs (1) to (7) were performed.

[0670]

(Example 9)

Ametal support flexible board and a metal support flexible
circult beard were prepared in the same manner as in Example
5 except that an aluminum foil (thickness 50 um (manufactured
by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient of linear
expansion 22.0 ppm) of (2) a support, both surfaces of which
were covered with a polyimide resinof 3.0 pym in thickness having
a Tg of 300°C and a weight average molecular weight of 12000
as (3) a support-covering layer, was used and the evaluations

described in the paragraphs (1) to (7) were performed.
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foo71]

(Example 10)

A metal support flexible board and a metal support flexible
circult board were prepared in the same manner as in Example
6 except that 100 parts by weight of (A) a dimer acid polyamide
resin (“TOMIDE” (registered trademark) PA-100, manufactured by
PUJIKASEIKOGYO co., Ltd., amine number 0, melt viscosity 180.0
Pa-g) was used as -component {A) in preparing an adhesive layer
sheet, and the evaluations described in the paragraphs (1) to
(7) were performed.

[oo72]

{Example 11)

Ametal support flexible board and a metal support £lexible
circuit board were prepared in the same manner as in Example
7 except that 100 parts by weight of (A) a dimer acid polyamide
resin (“TOMIDE” (registered trademark) PA-100, manufactured by
FUSIKASEIKOGYO co., Ltd., amine number 0, melt viscosity 180.0
Pa-s) was used as component (A) in pref}aring an adhesive layer
sheet, and the evaluations described in the paragraphs (1) to
(7) were performed.

[0073]

(Example 12)

Ametal support flexible boardand ametal support £lexible
circuilt board were prepared in the same manner as in Example

5 except that an aluminum foil (thickness 50 ym (manufactured
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by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient of linear
expansion 22.0 ppm) of (2) a support, in which the adhesive layer
(1) side was covered with a polyimide resin of 3 um in thickness
having Tg of 300°C and a weight average melecular weight of 11000
as (3) a support-covering layer, and the opposite side was
roll-laminated at 30°C with a carrier tape KT-50 (manufactured
by KAWAMURA SANGYO co., Ltd.) (releasable pressure-sensitive
adhesive layer 20 um, polyethylene terephthalate film 50 umj,
in which a pressure-gensitive adhesive was formed on a
polyethylene terephthalate £ilm, was used and the evaluations
described in the paragraphs (1) te (7} were performed.
[0074]

(Example 13)

hmetal support flexible board and a metal support £lexikle
circuit board were prepared in the same manner as in Example
6 except that, in preparing a metal support flexible board with
sprocket holes, a cross-section of the gprocket hole was
electrodepositioﬁ-coated with an electrodeposition coating
material ELECOAT AMG (manufactured by SIMIZU co., Ltd.), whose
resin content is an epoxy resin, in a £ilm thickness of 10 um,
and the electrodeposition coating material was dried at 100°C
for 15 minutes to form (4} a hole cross-section-covering layer,
and the evaluations described in the paragraphs (1) to (7) were
performed.

{00751
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(Bxample 14)

Ametal support flexible board and a metal support £lexible
circuit board were prepared in tfle same manner as in Example
13 except that, in preparing a metal support flexible board with
sprocket holes, the hole c¢ross-section-covering layer was
changed to an electrodeposition coating material ELECOAT PI
{manufactured by SIMIZU co., Ltd.) whose resin content is a
polyimide resin, and the evaluations described in the paragraphs
(1) to {7) were performed.

[0076]

(Example 15)

Ametal support £lexible boardand a metal support £lexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A} to (D), 100 parts by weight
of (A) a dimer acid polyether amide resin (“TOMIDE” {(registered
trademark) PA-200, manufactured by FUJIKASEIKOGYD co., Ltd.,
amine number 3, melt viscosity 40.0 Pa-s), 50 parts by weight
of (B} a resol phenol resin (CKM 1624 manufactured by SHOWA
HIGHPOLYMER CO., LTD.), 80 parts by weight of (C) an epoxy resin
(“Epikote” {(registered trademark) YLS80, manufactured by Japan
Epoxy Resins Co., Ltd.), and 2 parts by weight of (D) a hardening
accelerator (2-ethyl-4-methylimidazole (2E4MZ), manufactured
by TOKYO CHEMICAL INDUSTRY CO., LTD.) were used in preparing
an adhesive layer sheet, and except that a mixed solvent formed

by previously dispersing 300 parts by weight of (E) an alumina
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filler (“Admafine” (registered trademark) A0-502, average
particle diameter 0.7 um, manufactured by Admatechs Co., Ltd.)
in the mixed solvent of ethanol and toluene (mixing ratioc in
welght between ethanol and toluene: 1 : 4) with a sand mill so
as to add (E) the alumina filler was used and a 3US-316 foil
(thickness 70 um (manufactured by TOYOSETHAKU co., 1ltd.),
coefficient of linear expansion18.5 ppm) was used as the support
(2}, and the evaluations degcribed in the paragraphs (1) to (7)
were performed.

[0077]

{Example 16)

Ametal support flexible board and a metal support flexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A) to (D}, 100 pzirts by weight
of (A) a dimer acid polyether amide resin (“TOMIDE” (registered
trademark) PA-200, manufactured by FUJIKASEIRKOGYO co., Ltd.,
amine number 3, melt viscosity 40.0 Pa's}, 50 parts by weight
of (B} a resol phenol resin (CKM 1634 manufactured by SHOWA
HIGHPOLYMER CO., LTD.), 80 parts by weight of (C) an epoxy resin
(“Epikote” (regilstered trademark) YL980, manufactured by Japan
Epoxy Resing Co., Ltd.), and 2 parts by weight of (D) a hardening
‘accelerator (2-ethyl-4-methylimidazole (2E4MZ), manufactured
by TOKYO CHEMICAL INDUSTRY CO., LTD.) were used in preparing
an adhesive layer sheet, and except that a mixed solvent formed

by previously dispersing 300 parts by weight of (E) an alumina

s>
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filler (“Admafine” (registered trademark) A0-502, average
particle diameter 0.7 um, manufactured by Admatechs Co., Ltd.)
in the mixed solvent of ethanol and toluene (mixing ratio in
welght between ethanol and toluene: 1 : 4) with a sand mill so
as to add (B} the alumina filler was used and an aluminum foil
(thickness 50 pum (manufactured by SUMIKEI ALUMINIUM FOIL co.,
Ltd.), coefficient of linear expansion 22.0 ppm) was used as
the support (2), and the evaluations described in the paragraphs
{1) to (7) were performed.

[c078]

(Example 17)

Ametal support flexible board and a metal support flexible
circuit beoard were prepared in the same manner as in Example
1 except that, as components (A) to (D), 100 parts by weight
of (A) a dimer acid polyether amide resin (“TOMIDE” (registered
trademark) PA-200, manufactured by FUTIKASEIKOGYO co., Ltd.,
amine number 3, melt viscosity 40.0 Pas), 50 parts by weight
of (B) a resol phencl resin (CKM 1634 manufactured by SHOWA
HIGHPOLYMER CO., LTD.), 80 parts by weight of (C) an epoxy resin
(“Epikote” {registered trademark; YLO980, manufactured by Japan
Epoxy Regins Co., Ltd.), and 2 parts by weight of (D) a hardening
accelerator (2-ethyl-4-methylimidazole (2E4MZ), manufactured -
by TOKYO CHEMICAL INDUSTRY CO., LTD.) were used in preparing
an adhesive layer sheet, and except that a mixed sclvent formed

by previously dispersing 300 parts by weight of (E)} an aluminum
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nitridefiller (H, averageparticlediameterl.7um, manufactured
by TOKUYAMA CORPORATION) in the mixed solvent of ethanol and
toluene (mixing ratio in weight between ethanol and toluene:
1 : 4) with a sand mill so as to add (E) the aluminum nitride
filler was used, and the evaluations described in the paragraphs
(1) to (7) were performed. |

foo79]

(Example 18)

Ametal support £lexible board and a metal support £lexible
circult board were prepared in the same manner as in Example
1 except that, as components (A) to (D), 100 parts by weight
of (A) amixture {amine number 7.1, melt viscosity 80 Pa-g) (dimer
acid polyether amide resin 1) composed of a dimer acid polyether
amide resin (“"TOMIDE” (regilstered trademark; PA-200,
manufactured by FUTJIKASEIKOGYO co., Ltd., amine number 1, melt
viscosity 40.0 Pa-g), a dimer acid polyamide resin (“TOMIDE”
{(registered trademark) PA-100, manufactured by FUJIKASEIKOGYO
co., Ltd., amine number 0, melt viscosity 186.0 Pa-s) and a dimer
acid polyamide resin (“TOMIDE” (registered trademark) 535,
manufactured by FUTIKASEIKOGYO co., Ltd., amine number 50, melt
vigcosity 1.0 Pa-s) in proportions of 2 : 1 : 0.5 by weight,
50 parts by welght of (B) a resol phenol resin (CKM 1634
manufactured by SHOWA HIGHPOLYMER CO., LTD.), 80 parts by weight
of (C) an epoxy resin (“Epikote” (registered trademark) YLO980,

manufactured by Japan Epoxy Resins Co., Ltd.), and 2 parts by
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weight of (D} a hardening accelerator
(2-ethyl-4-methylimidazcole (2E4MZ), manufactured by TOKYO
CHEMICAL INDUSTRY CO., LTD.) were used in preparing an adhesive
layer sheet, and the evaluations described in the paragraphs
(1) to (7)) were performed.

(Example 18)

Ametal support £flexible board and a metal support flexible
circuit board were prepared in the same manner as in Example
1 except that, as components {(A) to (D), 100 parts by weight
of (A) a dimer acid polyamide resin {(“Macromelt” (registered
trademark) €900, manufactured by Henkel Japan co., 1td., amine
number 0, melt viscogity 10 Pa-s), 50 parts by weight of (B)
a resol phenol resin (CKM 1634 manufactured by SHOWA HIGHPOLYMER
CO., LTD.), 80 parts by weight of (C) an epoxy resin (“Epikote”
{(registered trademark) YL980, manufacturedby Japan Epoxy Resins
Co., Ltd.), and 2 parts by weight of (D) a harden}pg accelerator
(2-ethyl-4-methylimidazole (2E4MZ), manufactured by TOKYO
CHEMICAL INDUSTRY CO. ,V LTD.) were used in preparing an adhesive
layver sheet, and the evaluations described in the paragraphs
(1) to (7) were performed. |
[0080]

(Example 20)

Ametal support flexible board and a metal support flexible
circuit beoard were prepared in the same manner as in Example

1 except that, as compconents (A} to (D), 100 parts by weight
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of (A} a dimer acid polyamide resin (“TOMIDE” [(registered
trademark) 1350, manufactured by FGJIKASEIKOGYO co., Ltd., amine
number 10, melt viscosity 3.0 Pa-s), 50 parts by weight of (B)
a resol phenol resin (CKM 1634 manufactured by SHOWA HIGHPCLYMER
CO., LTD.), 80 parts by weight of (C) an epoxy resin (“Epikote”
{registered trademark) YL980, manufacturedby Japan Epoxy Resins
Co., Ltd.), and 2 parts by weight of (D) a hardening accelerator
{2-ethyl-4-methylimidazole {(2E4MZ), manufactured by TOKYS
CHEMICAL INDUSTRY CO., LTD.) were used in preparing an adhesive
layer sheet, and the evaluations described in the paragraphs
(1} to (7) were performed.

{oo81]

(Example 21)

Ametal support flexib'le board and a metal support flexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A) to (D), 100 parts by weight
of (A) a dimer acid polyamide resin (“TOMIDE” {registeredl
trademark) PA-100, manufactured by FUIIKASEIKOGYO co., Ltd.,
amine number 0, melf viscosity 180.0 Pa's), 50 parts by weight
of (B) aphenol resin {CRM 1634 manufactured by SHOWA HIGHPOLYMER
Co., LTD.}, 80 parts by weight of (C) an epoxy resin (“Epikote”
(registered trademark) YL880, manufacturedby Japan Epoxy Resins
Co., Ltd.), and 2 parts by weight of (D) a hardening accelerator
{(2-ethyl-¢-methylimidazole (2E4MZ), manufactured by TOKYO

CHEMICAL INDUSTRY CO., LTD.) were used in preparing an adhesive
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layer sheet, and the evaluations described in the paragraphs
(1) to (7) wexre performed.
- [o082]

(Comparative Example 1)

Ametal support flexible board and ametal support flexible
circuit board were prepared in the same manner as in Example
1 except that, as components (&), (C) and (D}, 100 parts by weight
of (A} a dimer acid polyamide resin (“Macromelt” (registered
trademark) 69200, manufactured by Henkel Japan co., ltd., amine
number 0, melt viscosity 10 Pa-s), 80 parts by weight of (C)
an epoxy resin (“Epikote” (regiétered trademark) YLS80,
manufactured by Japan BEpoxy Resins Co., Ltd.), and 2 parts by
weight of (D) a hardening accelerator
(2-ethyl-4-methylimidazole (2E4MZ), manufactured by TORKYO
CHEMICAL INDUSTRY CO., LTD.) were used and component (B) was
not used inpreparinganadhesive layer sheet, and the evaluations
described in the paragraphs (1) to (7) were performed.
[0083]

(Comparative Example 2)

Ametal support £lexible board and ametal support flexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A) to (D), 100 parts by weight
of (A) anacrylonitrilepolybutadiene resin ("Nipol” (registered
trademark) 1043, manufactured by ZEON Corporation), 50 parts

by weight of (B) a regol phenol regin (CKM 1634 manufactured
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by SHOWA HIGHPOLYMER CO., LTD.), 80 parts by weight of (C) an
epoxy resin (“Epikote” (registered trademark) YLS80,
manufactured by Japan Epoxy Resins Co., Ltd.), and 2 parts by
weight of (D) a hardening accelerator -
(2~ethyl—4—methy1imida291e (2E4MZ) , manufactured by TOKYO
CHEMICAL INDUSTRY CO., LTD.) were used in preparing .an adhesive
layer sheet, and the evaluations described in the paragraphs
(1) to (7) were performed.

[o084]

(Comparative Example 3)

Ametalsupportflexibleboardandaamtalsupportflexible
circuit board were prepared in the same manner as in Comparative
Example 2 except that an aluminum foil (thickness 50 um
(manufactured by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient
of linear expansion 22.0 ppm) was used as the support (2), and
the evaluations described in the paragraphs (1) to (7) were
performed.

[0085]

(Comparative Example 4)

Ametal support flexible board and a metal support flexible
circuit board were prepared in the same manner ag in Comparative
Example 2 except that an aluminum foil (thickness 50 um
(manufactured by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient
of linear expansion 22.0 ppm) of (2) a support, both surfaces

of which were covered with a polyamide-imide resin of 3.0 um
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in thickness having a Tg of 300°C, a weight average molecular
weight of 11000, and a mixing ratio of an epoxy resin of 10%
as (3) a support-covering layer, was used and the evaluations
described in the paragra?hs (1) to (7) were performed.
[cogé]

The adhesive layers (1), the supports (2), the
support~cbvering layers (3), and the hole
cross-section-covering layers (4) used in examples and
compérative examples are shown in Tables 1 and 2. Further, a
laminating temperature of a copper foil for forming a circuit

and the results of measurement are shown in Tables 3 and 4.
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[o087] [Table 1]
[rabk 11
{t) Adlesive hvet ) Support 3} Support-coverng byer @) Hok cross~sectby
{ 5 Ay N - ~ coverd) I
Resh . Coeffint
Epozy | Phenol | Hardenhg | " Thiknose] of thermal N Thikness] Tg ' N
Amhe | M Eit- rosh tesh agent Filkt Name {zm} | expsnsbn Resh lum] ] N Resis
Neme i ey | ¥ 500STY o)
Pa sl [pom /C]
Exampk| SUNY PE din exr acy . . y _
1 WI-1006 pokan W resh 1 79 YLO8O |CKM 1634] 2B4M7Z none fione
Exampkf pyc-agoc dinoracil 10 24 | vL980 [cKM1634] 2BaMz none uone -
2 pokyam e esh olkd 70 16
0 ) iner ac copper it
Exaupkl py gng |dReracipoyethery 5 a0 | vi9s0 {crmiea4| 2EMZ | none notie -
3 am He resh
Exampk| py gpq |0 exacH pobethor] o 40 | YL980 |CKa1634] 28447 | akmha none -
4 am de resh
Bxampbf py pno [dieracitpokether] 4 40 | YL98O |CKM1634] 2BAMZ | nonme fone notre
g am He msh
Exampkl oo ong fdiveract pobetherf 40 | ¥1950 {cKm1634] ZEMMZ | none polan He-in o eshi| 30 | 300 | 11000 none
6 am ile 12sh
Brempki py_gq |dimeraci pokether] 5 40 | vioso fckmis3a] 2BMMZ | none poyom fle-in Be resi] 15 300 {11000 aone
7 am de resh
Exampky py gog [deractl pokatherf 4 40 { YL980 {CKM1634] 2E4HZ | none poam fle-in ile s 30 | 250 | 8600 none
8 am e resh
Bxanpki pp.pp |dineraci pokether| o 40 | vLeso |cxmiesd] ez | none . poY i ife resn 30 300 | 12000 none
9 am ile resh alim hun 50 22
et ue & il e
Bxanpkl 54100 dineracil 9 180 | YL980 [CXM1634] 2E4N 2 none pokan il He resh| 3.0 300 | 11000 none
i polyam He resh
Examplk, = dinetaci - . i e . .
it PA-L00 polvam He resh 0 180 YEURD [CHEM 1634] 28447 none polam ife-in de wsh 15 300 | 11000 note
Exau pk - din er sc i polyether] poyan e~ Be reshn| 30 300 1 11600
12 PA~200 am {9 1ot 3 40 YLORO [CKM i824f Z2E4NZ none ¥T-50 o — - notie
Fxampk » din er acH polyether . .' . SredM 7 polyan ile—in He N
13 PA-200 am He rosi 3 40 YLOSO jCKM 1634 2E4M7 none o5t 30 360 | 11000 epoRY 1IBsh
Exsm ple, B din er ac it pakether . « y " polyam de- it e ‘ . b Bl Tt
13 PA-200 am de o5y 3 40 YLO80 [CRM 1634 2ZE4MZ none resh 30 300§ 1i0oo pokin tle 1esh
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[c088] [Table 2]
fTatk 2]
@) A ghosive byer @) Support ) Support-coverhg hyer @iok cmss-sectbn
coverhg bver
Resk Hel Epoxy | Phenel jHardenhg Thizkness) CoeIeR0 Thikne Tg
. 30 2 7ol NG i . cknessy oo . . rsa] 1g s
Name Aw he piscosty] Tosh msh agent Filer Name §! liml of them al Resh [em] o] My Resh
nugher{ o, expansibn
iPa s}
fxampk | pagge |deracHpoketier] 10 | vi980 {CKM1634] 2BaMZ | admhe | SUSBIE [ 70 185 none -
15 ap de resi
Exampl | oy pgg |dWeracilpobether; 5 50 | veoso |cxuieat| ssamz | abwhe |[PEURNNL g 22 none -
16 am He tesh foil
Exampk » di evacid pokether . - At . ahim fium B
17 PA-200 am e sk 3 40 YLUR0 | CR¥ 1634} 2E4M 7 nitride none
direracil
Exam pk po‘lyel‘helj din era(‘:)rj Do ]geﬂzer 71 80 vioRo | CRi 16341 opaNz none none _
18 am Yy resh am He sk
- . Sy 70 16
Examp Hactomel dineraci . - : rone coppey i —
19 5900 polom tie s 0 HU FLOB0 }CEM 1634; 2B4M7 nong nene
Exampk ToOMBE din er ackd 5 : ) o _
20 1350 polom fle osh 10 38 YLO8S | CRM 1634 2E4MZ none none
Exampl | 4100 dinerach 0 180 | vioso [cKuie34| 284MZ | none none -
21 polyan de resh
Conparative Maciomelt dineraci - DEAM G
Exmpk 1 8900 pokam ie resh 0 10 it LBz none mwied 70 16 one
Comparatie] . . . acty baittik . . e : copper o _
fxam pk 2 Npolt043 polybutadiene resi i YLOBO § CKM 1634 2BE4MZ none none
Compamtied . acrykmitzie = ¢ ayg akim hum . _
Exanpk 3 Npol1043 sobbuiadine resh i YLYBO §CKM 1634 2E4MZ BoRe il 50 22 none
Com parative] . . acty bnirie - . or atun hum polvam de- .
fxon pk 4 Nipol1043 poybutadene Bsh i YLO8D JCRM 1834 2E4M7Z none foil 50 22 n He tosh -3.0 300 | 11060
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[0089] [Table 3]

[Tabk 3]
Lam nathg
commgot | e |Anemt| g, TS oo | owssamee |
form g cioui . : ‘ A?gg:ﬂ
- Moeor | euy | anwtobend |Stkismomt) lonsth flenstiof -y otaisuppor] Sorbh o] Vo0
hsubibn x »:)().,u w otwore, ortl Cam ] (un] | [en] flexb b board jwith sprocket
LA foam s orm ore holks

Exarla bk 90 280 1.0 AN 2.0 8 0 none rank C - 7
Exag'] bk 110 350 7.0 O 0.5 18 11 none rank C - 7
F"‘ag‘ vk 110 390 0.0 0 1.5 2 3 | none | rankC 7
E"‘aﬁ pE 110 320 10 O 08 2 3 | none | rankC - 7
Exarsn bk 110 390 0.0 O 1.6 P/ 3 none rank C rank € 8
Emz pk 110 450 0.0 ' O 0.5 2 0 none rank A rank B 11
EX'”“; pk 110 420 0.0 o) 05 2 1 none | rankB tank B 11
EX&? 3 110 450 0.0 ) 15 2 2 none rank B rank B 10
Exag pk 110 450 20 O 0.5 2 2 none rank A rank B &
Exilg)pb 140 300 0.0 O 2.0 12 4 none rank A rank B 10
L\al:;; pk 140 215 0.0 O 20 10 0 none renk B rank B 11
B"i";"l’ 110 450 0.0 < 0.5 2 t none |  rank A rank B 1
Exin;pb 110 450 6.0 O 05 2 0 none rank A rank A {8
anlu; pk 110 450 0.0 ' O 05 2 0 none vank A rank A 11
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[0090] [Table 4]

SS

[Tabk 4]
Lam hathg
tem peratlure of hsubtbn 1§ Awmount o Pressure welding 5 R . s e
copper bil for reliab lity of curl Foam hg resktance Punchig pmpe@ys Chem talmesistance .
form g clten i A g hesbn
Endurance O:none Stking amount | Length {Length off : Wetalsupport ﬂ\l(}?if ]
) tin e of fal Al to 10 foam s h ofw i of burr - ci' : Peelin M etal support fexb b board ’
- nsubton K180 gm ormore,oril Fom ]g [ m‘}' r p] 8 | fexbk board | with sprocket
b4 fam s or m ore L i . s ) hoks
Exenpl 110 380 1.0 o o8 " 2 3 none | rankC - 6
hxalnépla 110 3()0 1.0 Q 08 2 3 none rank C - 6
b’“{‘;pb (10 250 15 0. 038 2 3 | none | wmnke - 7
Exa;répb 129 450 30 . O 05 2 5 none 1nk C — 7
Panpk 100 270 05 O 30 1 10 | none | rankC ~ 7
Exaznz)pb 90 330 7.0 Ay 0.5 0 18 none yank C = 7
Ex'c;‘“;ph 140 250 0.5 AN 3.0 19 ¢ none rank € - 7
ng{;ﬁf{" 100 90 0.0 0 6.0 21 15 | none | rankc - 7
ngei’fifg‘* 140 35 110 x 70 42 25 locoumed]  renk ¥ - 5
Combare e 140 35 120 x |1 35 | 20 |occured wankF - 4
Cg;’:‘aialgtze 140 38 120 x 70 35 20 |occurred| rnkc - 5
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INDUSTRIAL APPLICABILITY
[0091]

In accoxrdance with the present invention, since a metal
support f£lexible board has excellent wire bonding properties
and low curling properties while maintaining excellent
insulating properties and punching properties, it becomes
possible to facilitate packaging scheme and heat dissipation
scheme. Electronicpartsusingthemetal support flexibleboard
of the present invention have chemical resistance necessary for
circuit processing and insulating properties which enable
high-voltage driving in a circuit of a metal support board, can
be easily subjected to a reel-to-reel process and a punching
process and is easy to form a flying lead, and therefore the
electronic parts enable a more simple heat dissipation scheme

at lower cost than conventional electronic parts.
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Claims

1. Ametal support flexible board comprising anadhesive
layer and a support, whereina support-covering layer is formed
on the adhesive layer side of the support and the opposite side
thereof, and the support is composed of a metal foil, and the
adhesive layer contains a polyamide resin containing a dimer

acid residue and a phenol resin.

2. The metal support flexible board according to claim
1, wherein the support-covering layer has releasability from

the support

3. The metal support flexible board according to claim
1 or 2, wherein the thickness of the support-covering layer 1is

2 um or more and 100 um or less.

4. The metal support flexible board according to any one

of claimg 1 to 3, wherein the support-covering layer contains

a polyimide resin or a polyamide-imide resin.
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5. The metal support flexible board according to any one
of claims 1 to 4, wherein an amine number of the polyamide resin

containing a dimer acid residue is 0.5 to 10.

6. The metal support flexible board according to any one
of claims 1 to 5, wherein the support is one selected from among
a copper foil, a stainless steel foil, an aluminum foil and a

nickel foil.

7. Ametal support carrier tape for tape automated bonding
uging the metal support flexible board according to any one of

claims 1 to 6.

8. A metal support flexible circuit board for mounting
an LED using the metal support flexible board according to any

one of claims 1 to 6.

9. Acopper foil-laminatedmetal support f£lexible circuit
board for forming a circuit using the metal support flexible
board according to any one of claims 1 to 6, wherein a circuit
formed by a metal layer for forming a circuit has a flying lead

structure.
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