
WO 96/33248
PCT/US96/04552                  AMINE CROSSLINKABLE HOT-MELT ADHESIVE AND
ADHESIVE FILM                                      BACKGROUND OF THE
INVENTION    5               Field of the Invention                  The
present invention relates to a hot melt adhesive composition, and more
particularly, to a hot melt adhesive composition that can be advantageously
used for           the adhesion of electronic components such as integrated
circuit (IC) chips. The           present invention also relates to an
adhesive film that comprises the hot melt 10       adhesive composition.
Description of the Related Art                  A hot melt adhesive is an
adhesive which is solid at room temperature, and           has a
thermoplastic resin for its main component. This adhesive is generally
applied 15       by heating and melting it. Since it demonstrates adhesive
strength by a physical           change in form (solidification upon
cooling), bonds can be made quickly and with           excellent
productivity. Since the adhesive does not include a volatile solvent, it is
safer to use when making adhesive bonds. Therefore, in addition to
conventional           use in the fields of packing and woodworking, hot
melt adhesives have also come to 20      be widely used in electronics
applications in recent years.                  Polyolefin-based hot melt
adhesives in particular are chemically stable. This           stability has
been proven even in testing under severe conditions such as, for
example, the pressure cooker test to which semiconductor products and so
forth are           subjected. However, polyolefin-based hot melt adhesives
have the disadvantage of 25      inferior heat resistance. More
specifically, as can be easily understood from their           method of
use. Hot melt adhesives are unable to demonstrate adequate adhesive
strength at high temperatures (i.e., temperatures equal to or above the
bonding           temperature). This low level of heat resistance limits
the use of hot melt adhesives           in electronics applications. For
example, when an adhesive tape is used to fix the 30      lead pins of IC
lead frames, the tape is immersed in a solder bath after
thermocompression bonding at a temperature on the order of 180[err]C.
However, the                                                     -1-     
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PCT/US96/04552            assembly is eventually placed in a heated
environment of 230-260[err]C, where its           inferior heat resistance
prevents it from being used.                  Efforts have been made to
improve the heat resistance of adhesives. For           example, Japanese
Examined Patent Publication (Kokoku) No. 6-68100 discloses a  5       resin
composition comprising a mixture of acrylonitrile-butadiene copolymer and
phenol resin. This resin composition allows thermocompression bonding and
is           relatively stable with respect to the pressure cooker test. In
addition, since it cross-           links upon heating, it has excellent
heat resistance. However, since resins of this           type cure
gradually upon heating, it is difficult to use them in hot melt coating 10
processes where the resins must be heated to a viscous fluid state for
application.           In actuality, when these resins are used to prepare
a film adhesive, the resin is dried           after it has been dissolved
in a solvent and coated onto a support. In addition to the           drying
step (which reduces productivity), solvent recovery equipment is required
to           avoid unnecessary pollution ofthe environment. Any residual
solvent may generate 15       gas from bonded locations during subsequent
heating (e.g., soldering), which can           cause soldering defects.
Moreover, any water produced during curing of the phenol           resin
also causes soldering defects.                  As described above, it is
necessary to cross-link previously known adhesive           compositions in
order to give them heat resistance following bond formation. Since 20
it is difficult to control the cross-linking reaction, the previously known
adhesive           compositions could not be used as hot melt adhesives
having heat resistance.                  Therefore, one objective of the
present invention is to provide a novel hot           melt adhesive
composition that allows hot melt coating, and which demonstrates
strong adhesion as well as heat resistance without the need for thermal
cross-linking 25      once the adhesive has been applied. Another objective
of the present invention is to           provide an adhesive film formed
from such a hot melt adhesive composition and           which has heat
resistance.                                    SUMMARY OF THE INVENTION 30
According to the present invention, the first objective can be achieved
with a           hot melt adhesive composition that comprises:
-2-        
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PCT/US96/04552                   (a)   a thermoplastic resin comprising a
polyolefin having an epoxy group           in its molecule; and
(b)   an aromatic amine represented by the formula (I) below:
[err]                  wherein, R[err] is [err], [err] or a bivalent
fluorene group of the formula (II)          below:         10
wherein, each R may be the same or may be different, and is selected fom
the          group consisting of hydrogen, alkyl groups having 1-3 carbon
atoms, halogen-          substituted alkyl groups having 1-3 carbon atoms,
and cyclohexyl groups; and          wherein each R[err] may be the same or
may be different, and is selected from the 15       group consisting of
hydrogen, halogen, and alkyl groups having 1-3 carbon atoms.
The second objective of this invention can be achieved by providing an
adhesive layer formed from a hot melt adhesive composition like that
described          above on a suitable support or backing for an adhesive
film.                  Advantageously, hot melt adhesive compositions of
the present invention, 20       when heated to a temperature that is lower
than a prescribed temperature, melt          without crosslinking. This
allows for hot melt coating of the adhesive composition.          The
adhesives demonstrate strong adhesion and good heat resistance. The
adhesive          demonstrates even stronger adhesion and heat resistance
as a result of a crosslinking
-3-      
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PCT/US96/04552           reaction that takes place only at a temperature
that is equal to or above the          prescribed temperature.
DETRILED DESCRIPTION OF THE PREFERRED EMBODIMENTS  5              Hot melt
adhesive compositions according to the present invention          comprise,
as the main component, a thermoplastic resin comprising polyolefin
having an epoxy group in its molecule. Thermoplastic resins that can be
advantageously used in the present invention are those which contain
polyolefin as          described above, and whose melt flow rate (MFR) is
within the range of 1-500 g/10 10       minutes when measured at a
temperature of 190C in accordance with the          provisions of JIS
K6760. If the MFR of the thermoplastic resin is less than 1g/10
minutes, hot melt coating may be difficult. Conversely, if the MFR exceeds
500          g/10 minutes, the cohesive strength of the adhesive may be
insufficient and the          adhesive strength tends to decrease. The MFR
of the thermoplastic resin is more 15       preferably within the range of
2400 g/10 minutes.                  The preferred polyolefins are
copolymers derived by using an olefin          monomer and a glycidyl
group-containing monomer as the starting monomers.          Such
polyolefins are preferably copolymers derived by using at least
glycidyl(meth)acrylate (G) and ethylene (E) as the starting monomers. As
used 20       herein, a "copolymer" includes those having two components,
three components, or          another number of components (i.e., derived
from two or more monomers).          Although there are no particular
limitations on the amount of monomer components          (G) and (E) in the
polyolefin, they preferably provide at least 50% by weight, and
more preferably at least 75% by weight, with respect to the total weight of
the 25       polyolefin. In addition, the ratio of monomer components (G)
and (E) in the          polyolefin is, in terms of their weight ratio,
preferably 40:60-1:99, and more          preferably, 20:80-5:95. Monomer
components (G) and (E) are particularly          preferred starting
monomers for the polyolefin, as this enables the resulting
polyolefin to melt at relatively low temperatures (as compared to the
aromatic 30      amine which also used in the adhesive composition). This
facilitates hot melt          coating of the adhesive composition and
improves thermal adhesion.
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PCT/US96/04552                    In preparing the polyolefin, other
starting monomers that can be used with           the glycidyl(meth)acylate
(G) and ethylene (E) include various (meth)acrylates,           vinyl
acetates, acrylates and maleates.                   The polyolefin may have
any weight average molecular weight provided it  5       yields the desired
MFR for the thermoplastic resin, as described above. However, it
is preferred that the weight average molecular weight of the polyoefin be
200,000           or less.                   Examples of polyolefins that
can be advantageously used in carrying out the           present invention
include copolymers of glycidyl(meth)acrylate and ethylene, 10
copolymers of glycidyl(meth)acrylate, ethylene and vinyl acetate, and
copolymers of           glycidyl(meth)acrylate, ethylene and various
(meth)acrylates.                   In addition to the above-mentioned
thermoplastic resin, the hot melt           adhesive composition according
to the present invention requires the use of an           aromatic amine
according to the above-mentioned formula (I). The aromatic amine 15
used here refers to a compound that enables crosslinking of the previously
described           polyolefin having the epoxy group. The reaction rate of
the aromatic amine with           the polyolefin is slow at temperatures
below the melting point of the aromatic amine           due to steric
hindrance caused by the aromatic ring. Thus, the adhesive
compositions of the present invention can be stored stably at temperatures
below 20      the melting point of the aromatic amine. In addition, when
hot melt coating at these           temperatures, there is, quite
advantageously, hardly any crosslinking of the           polyolefin.
The aromatic amine is represented by the above-mentioned formula (I), and
R[err] and R[err] in the formula are as previously described. Preferably,
R[err] in the formula is 25      -C(R)[err]-, -SO[err]-, or a bivalent
fluorene group of the above-mentioned formula           (II). R is
preferably and independently H, CH[err], CF[err] or a cyclohexyl group,
while R[err]           is preferably and independently, H, Cl, CH[err],
C[err]H[err] or C[err]H[err].                   Although preferable
examples of aromatic amines represented by the above-           mentioned
formula (I) are not limited to those indicated below, specific examples 30
include diaminodiphenyl sulfone and its derivatives, diaminodiphenyl
methane and           its derivatives and diaminodiphenyl fluorene and its
derivatives such as 4,4-
-5-            WO 96/33248
PCT/US96/04552             diaminodiphenyl methane,
3,3'-dichloro-4,4'-diaminodiphenyl methane, 3,3'- 



dimethyl-4,4'-diamino-5,5'-diethyldiphenyl methane, 4,4'-diaminodiphenyl
sulfone,           3,3'-dichloro-4,4'-diaminodiphenyl sulfone,
3,3'-dimethyl-4,4'-diamino-5,5'-           diethyldiphenyl sulfone
9,9'-bis(4-aminophenyl) fluorene, 9,9'-bis(3-chloro-4-  5
aminophenyl) fluorene, 9,9'-bis(3-methyl-4-aminophenyl) fluorene and
9,9'-bis(3-           ethyl-4-aminophenyl) fluorene. In addition, blends of
different compounds may be           used.                  The aromatic
amine used in the practice of the present invention is most
preferably a fluorene amine in which R[err] in the above-mentioned formula
(I) is a 10     fluorene group. Since fluorene amines are thermally stable
and have a relatively           high melting point, they hardly react at
all with the epoxy-functional polyolefin at           temperatures below
their melting point. However, they do react with polyolefin           when
melted, thereby enabling cross-linking to be easily introduced. Fluorene
amines also react favorably with epoxy resins. Examples of useful fluorene
amines 15       are listed above.                  The aromatic amine is
preferably used in a range of 0.5-100 parts by weight           per 100
parts by weight of the thermoplastic resin, more preferably 5-50 parts by
weight. If the aromatic amine content is less than 5 parts by weight, the
improvement in heat resistance by crosslinking may be inadequate.
Conversely, if 20     the amine content exceeds 100 parts by weight, then
the crosslinking density           becomes quite high, which may result in
decreased thermal adhesion.                  The melting point of the
aromatic amine is preferably higher than the melting           point of the
polyolefin. This facilitates hot melt coating because the adhesive
composition can be melted without crosslinking if heated to a temperature
below 25     the melting point of the aromatic amine but greater than or
equal to the melting           point of the polyolefin.
The hot melt adhesive compositions of the present invention may also
contain an epoxy resin. The epoxy resin can improve the heat resistance of
the           adhesive composition. Examples of epoxy resins that can be
used in the adhesive 30      compositions of the present invention include
bisphenol A epoxy resin, bisphenol F           epoxy resin, phenol novolak
epoxy resin, cresol novolak epoxy resin, fluorene
-6-            WO 96/33248
PCT/US96/04552             epoxy resin, glycidyl amine resin, and aliphatic
epoxy resin. The epoxy resins can           be used as mixtures of more
than one type.                  When an epoxy resin is combined with a
thermoplastic resin and aromatic           amine, the aromatic amine can
also crosslink the epoxy resin. When the adhesive 



5       composition is prepared by kneading, by heating the aromatic amine
and the epoxy           resin to a temperature equal to or higher than
their reaction temperature, the           reaction product of the aromatic
amine and epoxy resin is formed. This reaction           product can be
dispersed and contained in the adhesive composition. The formation
of this "islands-in the-sea structure" of dispersed compound is
particularly important 10       and effective, because it can provide
improved adhesion to various articles (eg.,           metallic articles),
and also can avoid reduced adhesion, that may occur when the
polyolefin is subsequently crosslinked (e.g., by electron beam irradiation
or any           other means) to provide increased heat resistance.
The epoxy resin can be used in any amount in the adhesive composition. 15
However, the amount of epoxy resin used is preferably within the range of
5-200           parts by weight, and more preferably within the range of
10-100 parts by weight,           per 100 parts by weight ofthe
thermoplastic resin. If the epoxy resin content is less           than 5
parts by weight, then the improvement in heat resistance may not be
obtained. If the epoxy resin content exceeds 200 parts by weight, thermal
adhesion 20     tends to decrease.                  The adhesive
composition of the present invention may contain a silane
coupling agent in order to increase its adhesive strength. Examples of
silane           coupling agents include gamma-mercaptopropyltrimethoxy
silane, N-phenyl-           gamma-aminopropyltrimethoxy silane,
N-beta(aminoethyl)-gamma- 25      aminopropylmetyldimethoxy silane,
N-beta(aminoethyl)-gamma-           aminopropyltrimethoxy silane,
N-beta(aminoethyl)-gamma-aminopropyltriethoxy           silane,
gamma-aminopropyltrimethoxy silane, gamma-aminopropyltriethoxy silane
and gamma-glycidoxypropyltrimethoxy silane.                  The adhesive
composition of the present invention may further contain any 30
conventional additives including anti-oxidants, UV light absorbers,
fillers, tackifiers,          lubricants, rubber components, and the like.
-7-            WO 96/33248
PCT/US96/04552                     The adhesive compositions of the present
invention can be prepared in           accordance with conventional methods
using commercially available equipment by           combining and kneading
the components in the desired amounts. The order in           which
components are added during kneading is not important. The components   5
may be kneaded together or added individually. For those compositions that
include an epoxy resin, it is preferable to first knead the aromatic amine
and epoxy           resin, and then add the remaining components and knead
as previously described. 



The hot melt adhesive compositions of the present invention can be
advantageously used in the formation of adhesive films. As previously
described, 10     the adhesive films of the present invention comprise a
support and a layer of the hot           melt adhesive composition disposed
on one side or both sides of the support so as           to provide either
an (elongated) adhesive-coated tape or an adhesive coated sheet.
The thickness of the adhesive film is arbitrary, and can be changed as
desired           depending on the thickness of the support being used and
so forth. 15               The support preferably comprises a heat
resistant material. Various types of           plastics can be used as the
support, examples of which include polyimide, polyether           ether
ketone, polyether imide, polyether sulfone, polyphenylene sulfide,
polyethylene terephthalate and polyethylene naphthalate. Paper and metal
supports           may alo be used instead of plastic. Although the
thickness of the support can vary 20      over a wide range according to
the application of the adhesive film, it is typically           about 0.01
to 1 mm.                  In applying the adhesive composition on a
substrate, conventional hot melt           coating methods can be used
advantageously. A preferred method involves hot           melt coating the
adhesive composition of the present invention onto one side or 25      both
sides of a heat-resistant substrate. However, the film may be
thermocompression bonded with the substrate after preparing a film of the
adhesive           composition by melt extrusion methods such as by the
T-die method, inflation           method, calender method and so on.
Although there are no particular limitations on           the thickness of
the adhesive layer, typically it is about 0.005 to 1 mm. 30
In addition, the adhesive film can be subsequently crosslinked by
irradiation          to improve the heat resistance. Any suitable radiation
can be selected depending on           WO 96/33248
PCT/US96/04552            the adhesive composition although those which are
particularly preferred include           electron beam, ultraviolet rays,
and others. For example, the heat resistance ofthe           adhesive film
of the present invention can be further increased by partially
crosslinking the adhesive with electron beam radiation after hot melt
coating.  S               The crosslinking reaction is an important aspect
of the present invention.           More specifically, the crosslinking
reaction between the epoxy-functional polyolefin           and the aromatic
amine results from heating the adhesive composition or the film to
a temperature equal to or higher than a prescribed temperature, or after
applying the           adhesive film to an adherend. When the adhesive
composition is heated to a 10     temperature that is lower than the
melting point of the aromatic amine, the adhesive           can be hot melt
coated without crosslinking occurring. When the adhesive
composition is then heated to a temperature equal to or higher than the
melting           point of the aromatic amine, crosslinking takes place
between the aromatic amine           and the polyolefin. As a result, high
adhesive strength and heat resistance are 



15       obtained. The crosslinking reaction can be easily controlled by
controlling the           heating temperature.                  Similarly,
the crosslinking reaction between the epoxy resin and aromatic
amine can also be brought about by heating the adhesive composition to a
temperature equal to or higher than a threshold temperature after hot melt
coating 20     the adhesive.                  Alternatively, if the
adhesive composition contains the thermoplastic           polyolefin resin,
the epoxy resin, and the aromatic amine, it can be initially heated at
a temperature that is equal to or higher than the reaction temperature of
the epoxy           resin and the aromatic amine to first form an epoxy
resin/aromatic amine reaction 25      product. The reaction product is
crosslinked. In addition, based on the           compatibility of the three
compounds, the resulting composition separates into a           phase
containing the epoxy functional polyolefin thermoplastic resin, and a phase
that contains the epoxy/aromatic amine reaction product. When the
composition is           heated to a temperature equal to or higher than
the melting point of the above- 30      mentioned thermoplastic resin, it
becomes sufficiently fluid that it can be hot melt           coated.
Accordingly, it can be used as an adhesive having satisfactory heat
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composition can be first coated and then          the polyolefin
crosslinked to improve the heat resistance of the resulting coating,
the adhesion properties of the coating are substantially retained because
of the          epoxy/aromatic amine reaction product. Compositions such as
these are preferred  5       because thermal crosslinking after the
adhesive has been applied to the adherend is          not necessary,
thereby eliminating the steps of heating and cooling the adhered
object.                  Although the following provides an explanation of
particular embodiments          of the present invention, the present
invention is not limited by these embodiments. 10       The melt flow rates
(MFR) of the thermoplastic resins described in the following
embodiments were obtained by measuring at a temperature of 190[err]C in
accordance          with the provisions of JIS K6760. Measuring conditions
are as follows:                  The thermoplastic resin is placed in the
prescribed tester followed by melting          and adding a load to the
piston to extrude the thermoplastic resin from the orifice. 15       The
heating temperature is 190[err]C and the applied load is 216010 g. The
amount          that flows out in 10 minutes (units: g) is the melt flow
rate.  



Example 1                         Preparation of Hot Melt Adhesive
Composition (A) 20               10 parts by weight of
9,9'-bis(3-methyl-4-aminophenyl) fluorene (3M,          "OTBAF", melting
point: 230[err]C) were added to 100 parts by weight of
glycidylmethacrylate/ethylene/vinyl acetate copolymer (weight ratio:
12/83/5,          MFR= 20g/10 minutes, Sumitomo Chemical, "Bondfast 20B",
melting point:          approx. 100[err]C) followed by kneading at
160[err]C to prepare adhesive composition 25      (A). Changes in the shear
elastic modulus of the resulting adhesive composition (A)           at
various temperatures were measured using a dynamic viscoelasticity
measuring           device (RDA, Rheometrics). Measuring conditions were as
follows:                  Standing times (min): 0, 20, 40 and 60
Heat treatment/measuring temperature:                  Measurement 1    No
heat treatment, measuring temperature:
160[err]C                                                  -10-
WO 96/33248
PCT/US96/04552                    Measurement 2    Heat treatment (standing
for 5 minutes in an                                      oven at 230C),
measuring temperature: 160C                          Measurement 3    No
heat treatment, measuring temperature:
230C                    The measurement results obtained as described above
are shown in Table 1           below.
Table 1  5               Changes in Shear Elastic Modulus According to
Standing Time                                                Elastic
Modulus (dynes/cm[err])             Standing Time (min) Measurement I
Measurement 2 Measurement 3                      0               4.9 x
10[err]    4.6 x 10[err]     6.7 x 10[err]                      20
4.9x10[err]       5.9X10[err]        5.5x10[err]                      40
5.0 X 10[err]     8.2 x 10[err]    1.0 X 10[err]                      60
5.0x 10[err]      1.1 x 10[err]    3.0x 10[err]   



As is clear from the results described in Table 1 above, the elastic
modulus           of the adhesive composition remains nearly constant at
160C and there is no           occurrence of crosslinking. When thermal
analysis was performed on this 10       composition using a differential
scanning calorimeter (DSC, Perkin-Elmer) for a           rate of
temperature rise of 20[err]C/min, latent heat was observed at which
crystals of           fluorene amine (OTBAF) melted at 220-230C. (The
fluorene amine melts at           230C.) Next, when the sample for which
the elastic modulus was measured at           160C was heat treated for 5
minutes at 230C followed again by measurement of 15     the changes over
time in the elastic modulus at 160[err]C, it was clear that the elastic
modulus increased with time, thus indicating that a crosslinking reaction
was           occurring. Namely, the composition following melting of
fluorene amine crystals           demonstrates thermal crosslinking at 160C
as well. In addition, in the case of           allowing the adhesive
composition to stand at 230[err]C, a rapid increase in elastic 20
modulus was observed.           WO 96/33248
PCT/US96/04552                                              Example 2
Measurement of Adhesive Strength                 The hot melt adhesive
composition prepared in Example 1 was hot melt          coated on a
polyimide film support having a thickness of 100 [err]m at a temperature  5
of 160C to provide an adhesive layer having a thickness of 50 [err]m. Next,
an          adhesive film was prepared by heat treating this adhesive layer
for 14 minutes at          230C.                 The adhesive film obtained
in the manner described above was adhered to          copper foil having a
thickness of 35 [err]m by compression bonding for 10 seconds at a 10
pressure of 10 kgf/cm[err] and at compression bonding temperatures of 120C,
140[err]C,          180[err]C, 220[err]C or 260[err]C using a press. Using
the resulting products as samples, the          peel adhesion of each
sample was measured at room temperature. Moreover, heat          treatment
was performed for 1 hour at 200[err]C on each of the compression bonded
samples at each of the above-mentioned temperatures, after which the peel
adhesion 15       was again measured after allowing the samples to cool to
room temperature. The          measuring conditions applied in this example
consisted of a peeling rate of 50          mm/min and a peeling angle of 90
degrees. The results obtained are shown in Table          2 below.   20
Table 2                               Peel Adhesion at Room Temperature  



Peel Adhesion (g/cm)          Compression Bonding   Immediately After
After Heat Treatment for 1          Temperature ([err]C)     Compression
Bonding    Hour at 200[err]C                    120                     20
1900                    140                     50
2600                    180                    600
2400                    220                   2000
2400                    260                   2000
2800                   As is clear from the results described in Table 2,
the peel adhesion of the          adhesive film can be increased by heat
treatment.                                               -12-            WO
96/33248
PCT/US96/04552                                                Example 3
Evaluation of Heat Resistance                       (Shear Deformation Rate
with respect to Shear Stress)  5              Using the product obtained by
affixing the adhesive film prepred in          Example 2 onto a copper
plate at a compression bonding temperature of 180[err]C, the          shear
deformation rate with respect to shear stress was measured (measuring
temperature:180[err]C).                  In addition, a comparative sample
was prepared in the same manner as 10       Example 2 with the exception of
using only the thermoplastic resin "Bondfast 20B"          in place of the
adhesive composition. Shear deformation rate with respect to shear
stress was then measured in the same manner as described above for this
comparative sample.                  The results obtained are shown in
Table 3 below. 15                                               Table 3
Shear Deformation Rate with respect to Shear Stress            Evaluated
Parameter   Sample of the Present Invention   Comparative Sample
Shear Stress (N/cm[err])              2.5                        0.25
Shear Deformation                0.0                     4.0
Rate (cm/min)  



As is clear from the results described in Table 3 above, crosslinking
occurs 20     in compositions to which fluorene amine has been added
(sample of the present          invention) resulting in the demonstration
of extemely high holding power.
Example 4                        Preparation of Hot Melt Adhesive
Composition (B) 25              The procedure described in Example 1 was
repeated. However, instead of          using "Bondfast 20B" for the
thermoplastic resin, glycidylmethacrylate/ethylene          copolymer
(weight ratio: 18/82, MFR = 350 g/10 minutes, Sumitomo Chemical,
"Bondfast CG-5001, melting point = approx.100[err]C) was used in this
example.                                               -13-           WO
96/33248
PCT/US96/04552            Measurement of shear elastic modulus was
performed for measurements  and 3 of          Example 1 at standing times
of 0, 10, 20 and 30 minutes. The results obtained are          shown in
Table 4 below.    5                                           Table 4
Changes in Shear Elastic Modulus According to Standing Time
Elastic Modulus (dynes/cm[err])                   Standing Time (min)
Measurement 1       Measurement 3                           0
5.3 x 10[err]               33                           10
5.3x10[err]              2.2x10[err]                           20
5.3 x 10[err]            1.3 x 10[err]                           30
5.3 x 10[err]           2.8x 10[err]                   Based on the results
described in Table 4, similar to the above-mentioned          results
described in Example 1, it is clear that: 10              (1)   a
crosslinking reaction does not occur at 160[err]C, and                 (2)
a crosslinking reaction does occur at 230[err]C.   



Example 5           Preparation of Hot Melt Adhesive Composition (C)
Containing Epoxy Resin 15              The following three components were
mixed:                 Thermoplastic resin:    "Bondfast 20B" (used in
Example 1) - 80                                           parts by weight
Epoxy resin:           "EPON 1010" (Yuka Shell Epoxy,
bisphenol A epoxy resin, epoxy equivalent
weight: 3,000) - 18 parts by weight                 Aromatic amine:
9,9'-bis(3-chloro-4-aminophenyl)fluorene
"CAF" (melting point: 197[err]C) - 2 parts by
weight                 The resulting mixture was kneaded for 1 hour at a
temperature of 180-          190[err]C corresponding to the reaction
temperature of the EPON 1001 and CAF to          prepare adhesive
composition (C). Next, after the resulting adhesive composition
-14-             WO 96/33248
PCT/US96/04552             (C) was hot melt coated onto a polyimide film
support having a thickness of 50[err]m           to provide an adhesive
layer having a thickness of 80 [err]m, the adhesive layer was
irradiated with an electron beam having a dosage of 50 kGy at an applied
voltage of           300 kV to crosslink the adhesive layer, thereby
obtaining an adhesive film.  5              Next, the resulting adhesive
film was adhered to copper foil having a           thickness of 35 [err]m
under conditions of a compression bonding temperature of
180[err]C, pressure of 10 kg/cm[err], and compression bonding time of 10
seconds. The           peel adhesion of the resulting sample was measured
in accordance with the           procedure described in Example 2 at each
of the measurement temperatures 10     indicated in Table 5 below. The
measurement conditions used in this example           consisted of a peel
rate of 50 mm/min and peel angle of 90 degrees.
Comparative Examples 1-3                  The procedure described in
Example 5 was repeated. However, for the sake 15       of comparison,
previously known hot melt adhesives, as shown below, were used
instead of adhesive composition (C).                    Comparative Example
1:    "Bondfast 20B" (used in Example 1)                  Comparative
Example 2:    "Bondine TX8030" (ethylene/ethyl
acrylate/maleate copolymer obtainable 



from Sumitomo Atochem)                  Comparative Example 3:    "Bondine
LX4110" (ethylene/ethyl
acrylate/maleate copolymer obtainable
from Sumitomo Atochem)                    The results obtained are shown in
Table 5 below. 20
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Peel Adhesion (g/cm)                                                 Peel
Adhesion (g/cm)                     Example       25[err]C       180[err]C
220C   260[err]C                   Example 5        1,200       250
300      250                  Comp. Ex. 1      1,000        50         50
-                  Comp. Ex. 2      1,700       150        100       50
Comp. Ex. 3      1,200       120         80       80                    As
is clear from the results described in Table 5, the adhesive films of the 5
present invention enable sufficiently high adhesive strength to be
maintained even at          temperatures equal to or higher than the
adhesion temperature.                 The adhesive compositions and the
adhesive films ofthe invention          demonstrate excellent heat
resistance and are stable with respect to the pressure          cooker
test, thereby enabling them to be in film form and hot melt coated while
also 10       having excellent adhesive strength.  



-16-            WO 96/33248
PCT/US96/04552              What is claimed is:             1.    A hot
melt adhesive composition comprising:  5            (a)   a thermoplastic
resin comprising a polyolefin having an epoxy group           in its
molecule; and                  (b)   an aromatic amine represented by the
formula                                 R2                   [err]  



wherein, R[err] is -C(R)[err], -SO[err]-, or a bivalent fluorene group
having the formula      10           wherein, each R may be the same or may
be different, and is independently selected           from the group
consisting of hydrogen, alkyl groups having 1-3 carbon atoms,
halogen-substituted alkyl groups having 1-3 carbon atoms, and cyclohexyl
groups;           and each R[err] may be the same or may be different, and
is independently selected 15     from the group consisting hydrogen,
halogen, and alkyl groups having 1-3 carbon          atoms.            2.
A hot melt adhesive composition as set forth in claim 1 wherein the
thermoplastic resin has a melt flow rate of 1-500 g/10 minutes when
measured at a 20     temperature of 190[err]C in accordance with JIS K6760.
-17-             PCT/US96/04552          MINNESOTA  [err]NING AND
MANUFACTURING COMPANY          Our Ref.: A 2708 PCT           3.    A hot
melt adhesive composition as set forth in claim 1, wherein the
aromatic amine is used within a range of 0.5-100 parts by weight per 100
parts by          weight of the thermoplastic resin.    5       4.    A hot
melt adhesive composition as set forth in any of claims 1 through 3
wherein the polyolefin of the thermoplastic resin is a copolymer of at
least          glycidyl(meth)acrylate and ethylene. 



5.    A hot melt adhesive composition as set forth in any of claims 1 or 2
which 10       further comprises epoxy resin.        15   6.         A hot
melt adhesive composition as set forth in claim 3 which further
comprises epoxy resin.
6       7.    A hot melt adhesive composition as set forth in claim 6
wherein the epoxy          resin is contained as a reaction product thereof
with the aromatic amine. 20      8        An adhesive film which comprises
a support having deposited thereon an          adhesive layer that is
formed from the hot melt adhesive composition of claim 1.
-18-    


