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PETUS961+ 04552 — AMNE TCROSSLT NRABCE HOT- MELT "ADAESTVE AND
- ADHESI VE FI LM e BACKGROUND OF THE
" | NVENTI ON 5 i Field of the Invention The

present i nvER166#4Be| ates to a hot nmelt adhesive conpositi STV e

particularly, to a hot nelt adhesive conposition that can be advant ageously

used for . "Aane ERESSIONKASLECHST-MECT ACHESIVE XONAHES 1 £ | Nt egr at ed
circuit (1C chips. e present 1nvention also relates to an
adhesive filmthat conprises the hot nelt 10 adhesi ve conposition.

Description of the Related Art, |t adhesive is an

A l‘l (“
adhesive which is solid at rod¥ g-ime "!~1“‘3“' O has a
t hernmopl astic resin for its nmain conponent. This adhesive is generally

applied 15 by heati ng and nelting it. Since it denonstrates adhesive
strength by a physic ange in form(solidification upon

cool ing), bonds can rﬁ’%‘ﬁn GiefitionreRal 1 G ﬁﬁﬁﬁ”g
productivity. Since ?ﬁ'ee a etS| ve c%es né&?‘ﬁthmt}td'édha voﬁoa I're 3*“\’/3‘8{", it is
safer to use whepartimbdrigotoadiot melt adliesive scomfdsitionfthat ean beadwaiiageoosly used for
conventi onal

. in the fields of Ki d. king, hot
mel t adhesi ves ﬂ@@dwgﬁgggm%?ﬂ‘lpg“ma’g@h%ac g3 3@8‘"8@8@%:’% cso
applications in gredeffinvention also relates to an adhesive film figd conippisésthORStaRkINOt eI t

adhesives in particular are chemcally stable. This stability has
been provédf everﬂdhﬁﬁlmpﬁgﬂ%mder severe conditions such as, for

exanpl e, the pressure cooker test to which sem conductor products and so
forth are subj ected. However, polyol efin-based hot nelt adhesives

have t he di sadvant agdDeéription of the Refifted Astr heat resistance. Mre
specifically, as can easi |y understgod from i hej net hod of
use. Hot nelt adhesi \@&'&F@Wﬁ%ﬁ%‘@é’% ?ﬁ‘%{’é"%‘{% temperature, and
strength at hi ghhab QiRPMAHINSIR Tesinl fof its mbihEaMpatent. Thishdhaiive iPgedbraly pfied e
bondi ng tenperature). This low level of heat resistance limts

the use ofiShot s heatingandimelting it. Since it dempnstrates adhesive stzenaiiyhy aplysiosls. For .
Coad {1 anso. 't ha P it (hcador 0 oBlng) bondiei o mage oliB3) wht it ° | ©
t her moconpr essi cexcéllentproductivitys Sineetiersihesive does adtinchude arvolatile sBlveaty it §sC.
However, the . fer touse when making adhesive bonds. Therefore, in addition to conventions]
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

GROLINE) OF

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°C. However, the
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PCT/ US96/ 04552 ————assenbl y 'rs eventuatty-placed in a heated
envi ronnment of 230-260[err]C, where its i nferior heat resistance
prevents it frombei ng used. Efforts have been nade to

i nprove the WOMRIME| st ance of adhesives. For examsFESUSIhese
Exam ned Patent Publication (Kokoku) No. 6 68100 discloses a 5 resin
conposi tion conpris r e, of acr iteile opol yner and
Sheno! resin. o sy & <ttt Pt R il eiironiind s 270266 SBgiE g and
S rel aid'eﬁﬁibbaﬁieﬁbﬂaﬁae\wé\hnfsmbahg)ugehe pressure cooker test. In

addition, since i t CrQss- I | nks upon heat| ng, it has excellent
heat resi stance. \Ffmm |‘§° reﬂmequﬂkeswa#-@or

g;gggglse)s/ \lfjxﬁquehte?\%hresm&n nmust heat ed to a mhghﬁjw g@%rg 0

appl i cation$ rwnwmwmm@nﬂmamﬁo@onmﬂe-bm mpeljmtenamf epar e
a fil madhesive, the.esi |s dri ed after it has bnden di,ssol ved

in a sol vent and RRSIEeEn, \This resin camppsition allows thefpocomp dryi ng

step (which reducehtipspstalte mmmwimwﬁwmequwmakﬂn&m%r ed
to avoi d unnecessary pol luti on ofthe environnment ny residual

sol vent may generlikgupon heating, it Jas excellgnt heat sesistance. However, sinee reging ofthisquent

heating (e.g., qgg@&h@g) u%@ax&gnﬁéﬁn ltasdﬁ?ulttﬁﬁ&sﬁgﬁyﬂ&%mms

Mor eover, any wat produ ring oo A resin
al so caused@sol deproegsdm&erwnsmustbeheatedto awﬂmuslﬂadlstat&aﬁbrmmomt is

necessary to cro vi pusl knomm hesi ve . CONMQOSi {iQns in
order to give théﬁ}‘ﬁ@%’ g‘?’?ﬁ‘iﬁéé‘"l’&fq g?gp' ﬁB‘f%ﬁH’Pm#hﬁgﬁw%a
it is difficult tmeenmséenuheomdqsasblvahlaﬁacémwam Bft. M 8adifoito)hd(NOWN

adhesi ve ositions could not be used as hot nelt adhesives
havi ng heat resi 54%8 ep (which reduces MWWMWVW@Q%MW tequised tohe

present inventiory éfh"ﬁu @ﬂl{]ﬁ?
conposi tion that a ows t c.gatl ng, anrﬂ V\hAnKrecfermnsE rat e generate
strong adhd8§i on wsmmmwbmumedmmlmbethutm;(m, suﬁﬂ!dngpwlﬁdxemral

cross-1linking 25 adhesi ve has heen l,ed. Anot her ective
of the present |n‘§?8?ﬁﬁ°8ﬁq‘%a‘?§“ Wisreovs: ‘85 M%MW$ d

fromsuch a hot rﬁhﬁaﬁdbﬁﬁwﬁ&ﬂﬁg)mon and whi ch has heat
resi stance. SUVVARY OF THE | NVENT] ON 30
According to the preseﬁ%%ﬁ%“%”%ﬁéﬂ*i%&h%ﬁ@ﬂm@d
‘_’V'Zf h a itfipoSitibs iR BREP to/ Sive i dhe reitarich MoARFBdnd BSrmation. 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:
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PCT/.US96/ 04552 () a thernoplastic resin conprising a

.pol yol ef i n havi ng an epoxy group inits nolecule; and

(b) an ar ne represented by the formula (1) belo

[err] %t’kﬁn%n wherein, Rerr] is [err], [err] or a)ggln\l/]a| en%
fluorene group of theforrrula(ll) below

wherein, each R may bga)t he o $isioplis mmnfyn‘smgasa&oxeﬂmm@ﬁ&psﬁaduﬁom
t he group, conS|st|n of hydrogen al kyl "groups having 1-3 carbon
at ons, hal ogen- mﬁsmoew&tmgtltut ed al kyl groups having 1-3 carbon atons,

and cycl ohexyl groups n fe the same or
may be different, and(b)fel sg?ecfuﬁcPmbnﬁ#ﬁk&¥§?ﬁpﬂ£%&gﬁodgﬁ*bns|st|ng of
hydr ogen, halogen, and al kyl groups having 1-3 carbon atons.

The second objective of this invention can be achi eved by providing an
adhesive layer forned froma hgt2 nelt adhesi ve gonposition |ike that
descri bed above on a shjitable support or backing for an adhesive
film Advant ag [ adhesive conposi tions of
the present invention, 20NB, enpaRat ure (phat is |ower
than a prescribed tenperature, hout crosslinking. This
allows for hot nelt coating of e adhesive CO\IOSItlon The
adhesi ves denonstrate strong a®fesi on and good Rfeat resi stance. The

adhesi ve denonstrates even stronger adhesi on and heat resistance
as a resultSof a crosslinki

- 3-
wherein, R! is —C—; —SO— or a bivalent fluorene group of the formula (IT)
below:

QO @

wherein, each R may be the same or may be different, and is 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
wherein each R? may be the same or may be different, and is selected from the

10

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 fower 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-



WD 96/ 33248

PCT/ US96/ 04552 ——reacti onthat takesplace only—at a tenperature - —
that is equal to or above the prescri bed tenperature.

DETRI LED DESCRI PTI OF THE PREFERRED EMBODI MENTS 5 Hot nelt
adhesi ve co s according to the present invention Pcrms%mri se,

as the main conponent, a thernnplastic resin conprising polyolefin

havi ng an epoxy I i can be
advant ageousl y useg | nh{ahe pr esent [ nvent I on artgﬁ%dh%'g %\ﬁﬁ?%&@% ain

pol yol efin as prescribeddemperatoed above, and whose nelt flowrate (MFR) is
within the range of 1-500 g/10 10 m nut es when neasured at a
tenperature of 190C in accordance with the _ prOV| sions of JIS

K6760. |If the MFR of thSEtARE] :,-’,J‘,ll ,Mor-w } .
m nutes, hot nelt coating may di VFR exceeds
500 5 g/10 ni nmgwlttaﬁbesusmmpwcmnmgdms@fthcmmmm may be

i nsufficient and & H,@ i mﬁ@%{;ﬁ The MFR
of the thernopl ast m’é3| nis nor o 8!%?%&%?§&§nnﬁﬁﬁcéﬁﬁ%ﬁnr ange of
2400 g/ 10 m nut eshaving an epoxy group in its mbleeulpr E‘hmpﬂstmbgmdmhiumbare

copol yners derive usi efin and g

gr oup- cont ai ni ng‘ﬂﬁﬂ%’r@? sﬁ?@ﬂ@é’?&%g‘mﬁé‘? se which cont m@ﬂ@%&e&as

pol yol efins are Rfesiriediove Cind Q&%ﬁ?ﬁ&tﬂ@&'ﬂ@&ﬂk%ﬁ%ﬂ%ﬁ%r %?1-500 10
glycidyl (neth)acrylate (G and ethylene (E) as the starting nononer As
used 20 10 hemﬁesﬂgﬂcmmﬂmlmgfl%enm#mwunponents

t hree conponents, of; |ved
fromtwo or nore n%%o r°§)nsx6% mm%ﬁﬁ{ ere are ?&r?os‘ﬁg‘?'?%tlj aE)
Iilm't?t}ons OE thmm}gmﬂuaﬁﬁhmiagwbediﬁmhl eomers;ly,xfthewmh )exmdsd £00) in the
pol yol efin, they efera rov,i e at st 50% i .an

nore preferably zg?q'@%‘fes% ' 5] yvﬁd‘?%@bf‘!ﬂ‘hﬁei ght of
the 25 pol %hé&fv'e'hm&#ih%ﬂ&ﬁ&&eﬁé'%&%ﬂﬁoﬂke%ﬂﬁ&ﬁimemg%}é (G

and (E) in the olefinis, in ternms of their weight ratio,
pr ef er abl y130: 60 pxefggblyan@snm@nseofuooyﬂpmmtml y 20: 80-5: 95. Mbnoner

conponents (G and (E ggg ng
nononers for the pol y%)ﬁh %&n a ws enecf)%%yr{\?% resul ?ru %&re&k

pol yolefin to mlmm«dawammmmw&ecmmm he
aromatic 30 ch al s ed ip the sive copposition). This
facilitates hot r@ﬁ‘mly nsareg@gp(%qup H%@?W%%I tion and
|£1rproves ther mal ghtifyithidth)acrylate (G) and ethylene(E)asthestamngmonomers 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/US967° 04552 -~ M prepari ng the polyoléfin, other
starting nononmers that can be used with the glycidyl (nmeth)acylate

(G and et hy&& i ncl ude various (meth)acryl ates, %é%/
acet at es, %(’éé) 8and mal eat es. The pol Wé‘ﬁ\éﬂg have

any melght average nol ecul ar wei ght provided it yi el ds the desired

MFR for the thernopla

is preferred that thesl\;/\'mvepage Iecu?ﬂ"ﬂgel g \ffmhe po+yog?mn be

200, 000 theglybnésl@neth)acxylate (G) and ethylene (B) inchide yaridus meth)aceyfldtess t hat

can be advantageou sed arr out the present invention
i ncl ude copol yrrer % %ﬁﬂ%}‘g at e and ethylene, 10

copol yner s of glyCIdyl'ﬂf%&ﬁﬁ @y Welghb sverdpd moletular Bvidadil

copol yners of yCi f(‘)“m::t hz'acryl ate, .ethylene and various
(met h) acryl t es. yaeldsthedesnredM!gél ermoplastis resin, as Hescabrd abovwe HHPwenes it

t her nopl astic resj J@élé;m egﬁﬂ'%ﬁlx gg@s di ng
to the present i nvgmgl on requires t e fise ol of the a!regﬁrra I'C gdrar{ne

according to the arflesse- menti oned forrrula (I'). The aromatic am ne 15

gzgg“hgreg refers to a;rc: gﬁg% hgtq ewl esl crlosEI I nki n&ﬁgt t he. Brew otjzl gf

the aromatic am nﬁwiﬂvenuonmmdecémmuwﬁdyumﬂoﬂmaﬁd atures

bel ow the nelting point of the aropmatic amn due to steric

hi ndr ance d8used ¢apolymersafglygidylém W‘%Gﬂ‘ﬂ%%‘m&ém copolymers of
conpositions of t e bly at tenperatures
bel ow 20 eafr%&@?fgmm*ﬂ}é a&&%eaﬁgp%%& I'C aWE&I n addition, when
hot nelt coati ng at tﬂaaddnmnmtheabovmaowmhmp!hhemm,shemm&

advant ageousl vy, an C.r ossl I nki of t ol efin

The aromatic am n@ﬁ‘ﬂ%r 'BL;“ @W‘M'P’bfﬂﬂ"meé’f@) and
Rlerr] and Rfer r]ubﬁaﬁé‘ﬁmﬁ@ié&idl’ngﬁl b ThePsbobé-Riéhiiohed YorlBRT) e ardmiddic @id! V.

Rlerr] in the fornmula is -C(R) [err]-, -SJerr]-, or a bivalent

fl uorene gldup ofuwéﬂawotéimmmm\@d% jes crosslinking of the previouslyidescribed

f bl d :
Do o et i | WARAGHBAY o h] ol T GEAh B8 S YRS o
Clerr]H err] or Ghepoliyblefin isjslow at temperatures below the ri¢ltilpuiit af tief aromiticamine

I f t he ab ti d
Fornul a (1) are. et SiEic BEMEEBER Qa0 b s WAPRF W s SIRABPNYS el oo 30
' ncl ude di am nodi gyafatiofs R redifinbdnfiof Bir D6 LS Sabtf RAAEBATHURA Wl

met hane and Its der| vat i ves and di am nodi phenyl tluorene and its
derivati ve@®such the meiting point of the aromatic amine. In addition, when hot melt coating at these

PoT/ USO6! 04552 WReiherdtiees e s, quite advantaggously, hardly any crosslinking of the
3, 3' - di chl or o- 4, 4polybiefini nodi phenyl met hane, 3, 3'-
The aromatic amine is represented by the above-mentioned formula (I) , and
R' and R? in the formula are as previously described. Preferably, R' in the formula is
25 —C(R)>—, —SO2—, or a bivalent fluorene group of the above-mentioned formula
(ID). R is preferably and independently H, CH,, CF; or a cyclohexyl group, while R
is preferably and independently, H, Cl, CH,, C;H;s or C3H5.
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 diaminodipheny! fluorene and its derivatives such as 4,4'-
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di met hyl -4, 4' -di am no-5, 5' -di et hyl di phenyl nethane, 4, 4'-di am nodi phenyl

sul f one, 3737 =dicthl or o474 = di am nodi phenyt—sutf one,
3,3 -dinethyl-4,4" -diamno-5,5"- di et hyl di phenyl sul fone

9,9 -bis(4-3y yl) fluorene, 9,9 -bis(3-chloro-4- 5

ami-nophenyl| %?E&gi}gﬂne, 9, 9' - bi s(3- met hyl - 4- ani nopheny! ) f| uBFENEHHH2

9,9 -bis(3- et hyl - 4- am nophenyl ) fluorene. In addition, blends of

di fferent conpou . y . Faminndi Aaromati c
aﬂﬁuﬂ{ﬁh I methane, 3,3'-didhibib-4,4'-di iphenyl rrr%est{mn-g,hf,:%-

am ne used in the practicé of thé present i'nvention
preferably a fl udimsthyl-d#-diemino-S;5lididthyRfipheny! methani o, dthitaminodiphiengtsalfordepr Nul a

antl have a rel at PocRgtOA MBhinkhieSy altpler ST FRelics B damiparsSt clct ot

all w th the epodiethyldiphenyd silfont,®,9' Vistd-aii ?heny?ﬂuom ol9=BREALAMlotoeR bel ow
their nelting poing. HO\EA*é}eer, t he d*c;“reac W th poll;’/glefin when

nel t ed, théreby &minapheny) Huersne, BiFrhis(3gmethyl-aminaphepy!) Auorent and®,9'bis(Ror ene

i nes 15 o ey Shigheny®h BlortReth ol ends BBt FomBi my ] S

preferably used useda range of 0.5-100 parts by wei ght per 100

parts by weight of t t her nppl astic..esin, nore preferaply 5-50 parts by
Wei ght . I the aromat TRE SRS sipe used 1y the piacticn GELhe Breseat Wvemmign jiumaR |t he

| mprovenent in h w&n&&weﬁrmmnmkwmeﬂwne@ﬁgﬂw i
Conversely, i1f 2 the am ne content exceeds 100 parts by we@glml t hen
t he crossi¥onki ngflurerg group. Since fluorengamines arethermelly\staliie and-haye a pelgtivelysul t i n

decreased t her maj: Welal . kDQ..DOL Nt, gf - t he
aromati c am ne .é‘“ﬁ?&? %F%Eﬂt/t EF"glﬁglrly Fﬁ%‘n“?ﬂé‘“‘ﬁﬁ%‘m“%&‘y‘gm of the
pol yol ef i n. Thi stemperaturesieimy their nmelting poimi Hogreteotheysdo idaet withpolyoléfin
conposition can be nelted w thout.crosslinking,if t.J)('iate to a tenperature
bel ow 25 t he ¥R TP 'ﬂ’ﬁf"hi’e?ﬂ&’_h?&‘ém%& tgbﬁ f“ﬁ‘i?ﬂ“?ﬂeﬂ‘@!’e‘lehan or
equal to the mel juings also react favordbhy} With effoxly P&irRO EXAhIEd Fuseful fluorene amines

The hot nelt adhesive conpositions of thé present 1nvention nmay al so
contai n arfSepoxysredisted aboMée epoxy resin can inprove the heat resistance of

t he adhesi v o139) | I e epox i-ns that can be
used in the adhesive D Wc%‘*n“%%*sﬁpﬁi‘%@ﬁfdﬁﬁe'ﬁwsé‘gﬁ?-sﬁ"ﬁm?w'ﬁﬂu ude
bi sphenol A epoxperr1édiparts by weightrufithdthermoplastic resisanorg preferably SF80sak byovol ak
O S O e X B oralid it okt e AP R S pas by welght, e
PCT/ US96/ 04552  improvement in HeRG¥sistarRe by croddiiking Ylay 88 inafequi®l Tond&sei@lif Phat i c
epoxy resin. The epoxy resins can used as m xtures of nore

be
than one 2fpe. theamine content exceedyyl 30 parts bywsight, then the icrpsslinking deusityi t h a

L TOPL S5t g RRAE it ot n R i GABA © 2 re cor
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 bispheno! A epoxy resin, bisphenol F

epoxy resin, phenol novolak epoxy resin, cresol novolak epoxy resin, fluorene
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5 conposition is prepared by kneading, by heating the aromatic am ne

and-tite epoxy T Tesint nperature equal to or higher than
their reaction tenperature, the reaction product of the aromatic
am ne and epggéy Ln is forned. This reaction pr o1 be

di spersed an 38);? ned in the adhesive conposition. The fo?#a/talkon 2

of this "islands-in the-sea structure" of dispersed conpound is

e ot S, 0y 0

i nproved adhesi on talll'i'c articles),
and al so can avoibe usedchs eixtuees ofmorerthart dreettypeay occur when t he

polyolefin is subsequgntly crosslinked {(e.g... by elegtr.on beamirradiation

or any _ ot he WWM‘SWM@&XW ?ﬂ_mf'@ﬁ Afrenc

The epoxy resin Giiinedthe fcithticaméne)tam Mo rosdlifk tHeeparivesihy Whes theadhdsiven. 15

However, the anmount of  epoxy resin used is preferably within the range of
s\engmfblamméﬂ

5- 200 5 [Fampasitiop i yheuting the, arpmafic smine andshe epRy¥ of
10- 100 ts b k Oht . '
parts by %%lalgtextngeemglroeox uali6 lor ﬁﬁﬂﬂ%tﬁmﬂ&@g?&hp@%@me ‘ha

t her nopl astic resin. resin-content 1s

parts by wei ght, redetion pioductofthsacomatic amineland epoeyyesin B ifermedn Thisotactien
obtained. If the epoxy resi,n content exceeds, 20 arts by .weight, thernual
adhesi on 20 P 8 ng"l’gééé‘.“g contained in thé ad%egve eﬂ%"éﬂﬂ’éﬁsibmmm

conposi tion of t iyt GsHak-in fRESE SIS )of ditPérsdd tompdidid Particularly important
coupling a%ant in order, to increase its adhesive strength. Exanples of

si | ane apd effective; beepuss it canprovideimpsoned adhesion te ¥ariovs grticles f8-hoxy
silane, N phenyl - SR AV et ' 'm&g"

N- bet a( am noet hyl } glécrﬁ‘*rma?le% rxiQ(}gﬂr}\l‘;ral)opr opy %%%&%ny Si Ilf';lerrlleﬂ,1°

N- bet a( am noet hy Ipplyglefimiz-subsequently crosshinked(epg by lelecirorebeamdrradiationroer, any

N- bet a( am noet hyl ).- gammaz am nogr ppyl t r,i.et hox si | ane,

ganma- ani nopropyl"%ﬁ%é%?’g ﬁﬁé&ﬁgryﬁﬁ-’ﬁﬁﬁm&ropyl triethoxy silane
and gamma- gl yci doxypr qﬁ%%d:dymﬂmme%béﬁﬂﬁnymount in the adhesive co isalhesi ve
conposition of the present invention may further contain any

0
convent i onk} addiFawever, theaamountof epery resix naedis preferably wighin theisange € 5200
fillers, tackifi : ri . i ke.
L V@Eé%?%g&x&%t, and iR préE b1y withiRRE fanG O SPOLFIN pirts B elght
PCT/ US96/ 04552  per 100 parts by weight of thd thermapilsstic resinc dfthe epdxyyesin cunténbis lessesent
I nvention can be prepared in, . accordance wi th conventi.onal nethods
usi ng conmer ci al I%’\siﬁl“@‘@&m%@ mﬂ"‘“?‘@‘“s@m?ﬁ?mw&ﬁq kneadi ng
the conponents i pbidifeddHthé &sbxs FasiN CoRitentERecdis 200 parts by weight, thermiélladhésion

conponents_are added during kneading is not inportant. e conponents 5
may be kne®ed t depdstrdecmestidded i ndividual ly. For those conpositions that

i ncl ude an epoxy resi Fl‘hehﬁheﬁe en@ﬁh@%&é&{t%my&gﬁ MC am ne

and epoxy resin, and remal ni ng conponents and knead
as previously desoupling@dgent in order to increase its adhesive strength. Examples of silane

nob5

coupling agents include gamma-mercaptopropyltrimethoxy silane, N-phenyl-
gamma-aminopropyltrimethoxy silane, N-beta(aminoethyl)-gamma-

25 aminopropylmethyldimethoxy silane, N-beta(aminoethyl)-gamma-
aminopropyltrimethoxy silane, N-beta(aminoethyl)-gamma-aminopropyitriethoxy
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.
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The hot nelt adhesive conpositions of the present invention can be
advant ageously used Tn the formation of adhesive fil nsT—As previously -

descri bed, 10 t he adhesive filnms of the present invention conprise a
support and I r. of the hot mel t adhesive corrp05|t|on di sposed
on -one si de gr 9%@Fﬁ"si des of the support so as t o PETYSISR; t her

an (el ongated) adhesive-coated tape or an adhesive coated sheet.

The thickness of the ﬁ@g d as
desired depzﬂg ontaéf”hé8 ﬁl c nesé %I su%g%??p%}égg‘g&used and
so forth. 15 aocordamewn ibmwhgpbnﬁhpdsimg%emﬂbmvahble&thﬁtmby
resistant nateri [ of | asfics ca sed as the
Eut)port eﬁawLeW%ﬁm Wﬂ‘ﬁ@“‘?@ﬂ‘v&{ ““ts:ir“ er bt her
etone, pol yet herwhich ¥ edsdurih® Rifbading il RRPOrARE Joh.gem
pol yet hyl ene terepht hal ate and pol yetg\g ene ngpht hal’ate. Paper and netal
may be kneaded gagethee:

supports dyaily, | Eos thase conpassioghithat e
t hi ckness of the; Eﬂﬁgﬂ"*@r lm@uy\ql? o
the application of t SIV l?’:sﬁﬂembletooﬂr%pl ca ﬁmmﬁsgﬁ& 0.01

to 1 mm rmmmwmmmmwenwmmmwmmm
substrate, convention ot n thods can be used
advant ageously. A preﬁfwmm%g"’rﬁy’e e B&ating the
adhesi ve conposi hamwgﬁoﬁdwsmmaromwmmmmnp%ﬁbﬁs%gdé&m bot h
sides of a heat-resistant substrate. However, the filmma

tgﬁr m)corrp}Qesm 0 e fims of MM@M”pﬂmpaﬁmgaﬁy&néfbrﬂmﬁoﬁt he
Todte method, i nfeiiRRRE cohfstith difidsed 3 Sakdlbe BBARA oP S o B b "

Al t hough there aﬁepmda&uhermnl(dongat@hd{feslwsoawdtapeoranadheﬁ\}ﬁohtbdiﬂl’d&ess of

I addi £ on, 1 he RHESRSE 3 e pdbesvaindi tiiane Aad ginbecbmasd e desigd

i rradiation depending on'The thitkndsE Bf he & WhFand B Yol t abl e radiation
can be sel ected dependi ng on 96/ 33248
PCT/ US96/ 0W552 The supppet preferably gemprisep a beat iresistant matetigh \fmuetymoih are

nd ot her <. For - Rsitah B i B the suppart, oxfeRie i e ol ool

and ot hers. For film

of thle_ plr<_esent hl ethenkétome, polyetber ifmide; tdyethmmlﬁme,qﬂ:l@hemm?lsdﬁﬂe; I
crosslinking the ive W ect.r am r ion after mel t
coati ng. Sg poaij@g% WEM‘?&?PW@%%@E ‘lhgﬁ g WW‘&% pect

of the present Ei\hzmsb%usedmsteadof laMiUeAlQﬁ% {mqaah*uéﬁ&&kg&@wgmlc

reacti on between the epoxy-functional om\/}o efin
ani ne resu#® s fr GMeNANide Finge Recosding o the agsioniof theradhesivetfilmy it isrtypically
a tenperature quﬂmtognqé 1hhgher than a prescribed tenperature, or after

appl yi ng the hesive filmto an adherend. Wen t he adhesive
conposition is heat edlnnpp@lmheadhemmpnmwnohlaahbdmel conventionalrhot felt
nmelting point of the ar t he adhesive hot nelt
coated w t hout c%&gw hﬁm\?ﬁ@? hé‘%f&%&‘i‘whmmﬂesfm
conposition is thrit &mhmmsmwbﬁwgra&:mmmékﬁw the
mel ting ‘Bél nt of the aromatic am ne, crosslinking takes place

bet ween t 8 ar onhethsidenpficheat-resistant substate.t Howgnerthe Simmaybe a result, hi gh

adhesi ve strengt ﬂ,eﬁﬂ&oﬂﬁﬂm f Bbiided With AL 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
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15 obt ai ned. The crosslinking reaction can be easily controlled by

controlling the T heating tenperature. SmTarly,
the crosslinking reaction between the epoxy resin and aronatic

am ne can al M&‘%ought about by heating the adhesive conggﬂugb
tenperature or higher than a threshold tenperature rrelt
coating 20 t he adhesi ve. AI ternatively, i f the

adhesi ve conposit ngifoaﬂaﬁ arl resin,
t he epoxy resin, ﬁ@g Ee aromat | ¢ am fe, |t can ep | nm%? eate at
a tenperature thadﬂmnbmluhmahtmghdmmﬁmmbaﬂmﬂnumm&fﬁne of

t he epoxy a ir [ an epoxy
resin/aromatic a Z‘l&%‘ﬂ%@ﬁ%’%“‘ {‘V"r‘ﬁ?%?&@?%g’%&%@ 'ﬁ%uct i's
crosslinked. In a&dgﬁmmbmvomthanMMamwwwmwaﬁgthe three

conpounds, the resulting conposition separates into a
cont ai ni ng $he epoxy fINGER® mmwmmmgmsmmwma phase

that contains the}d@&%&éiﬂﬁﬁf%é feﬁ&%'b@&m@ﬁ% W
conposition is gated to erature equa or eyoeﬁh'an
the nelting poi ntmdfthuremamne@sﬂtsfrom ﬂmdhqstvenmpostmnmthwm it
beconmes suffici ent I.d_that hot coat
Accordingly, it o) ﬁ"&ﬁ“&@ a’h%ﬁﬂg ﬁ‘g&!’ﬂﬁ‘%a’ &ngthe

- 9- VO 96ddhestvedilm to an adherend. Whenthe adhesive composition is heated to a

PCT/ US96/ 04552 resi stance. Further, although the adhesive

conposi ti oA®can mme%sweaﬂanmemnsmmof 'B!ﬂ%!’%ﬁ, F"H’ adhesive

crosslinked to ingp ok d g,
t he adhesi on pr opertlggltlg taﬁe coat| ng are g% st %f’} retal ned because
of the Wbmommhoﬂmdmmemmhgh&ﬁwﬂnmm such as

these are preferred because t ssl.inkin after the
adhesi ve has bee &?%J'Wtcﬁ@'?dﬁ@?%ﬁ%‘“?bh” bep ?h aﬂ'?m
t hereby el im nat lmtmtﬁnmmir&ﬁ&tm Bsivestiength gind Feat fedisancare

obj ect. Al t hough t he provid an expl apation of
particul ar lénbodl‘?hi‘ﬂ'?%{ Thecros rmommismglvm@rﬂlkgﬁy meabe nt

i nvention is not ese enbodi nent s. The mel t flowrates
(MFR) of thetherrm as C resms descri bed |nthefollovv|ng
enbodi nents were obt almwrbythmdnﬂmgrmmbmpmthemmésmﬁﬂ[mm}ﬁﬁ in

accor dance . ro ions ,of ..JI.S K&760. Meas condi ti ons
are as foll ows: ammecanalsoti)eb erﬂ’é‘“{\?t tigf' S'V%E?qugir ugﬁed in the
prescribed test erteh ub»&oraehtgltaqhanaﬁueshotdmeaﬁdwmdﬁeﬂobautghe

pi ston to extrude tge t hernopl astic resin fromthe orifice. The
heating t eRBer at theadhesive)o[ er r ] C and the applied load is 216010 g. The
amount that fAiueiosy, if the hhedive tirfiposkioh chitainthe tRerfnbfiadiie! t ! OW

rate.

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

9.



Example 1 Preparation of Hot Melt Adhesive
Conposition (A 20 TO parts by weight of
9, 9' - bi s(3-net hyl -4-am nophenyl) fluorene (3M "OIBAF", nelting

poi nt: 230[e % re added to 100 parts by wei ght of
gl y-ci dyl net hg)yr %gg/ et hyl ene/ vinyl acetate copol ymer (wei gﬁtt:rlrug?slngssz
12/ 83/ 5, MFR= 20g/ 10 m nutes, Sum tono Chem cal, "Bondfast 20B",

mel ting point: m cO&teddind then
160[err]C to pr epar eS| vg?(cal(%rrpg’[sll tion sgfg%lnﬁ E g éﬁﬁ%es In t e shear
el astic nodul us oﬁaﬁobroleﬁnmosﬂmyedammpmtkdmtwmmo@ﬁ)emhngwmnsat

vari ous tenperatures re measure%] sin C Vi sc.oe{ st|C|g
measuri ng the cﬁ%ﬁ?ﬁ%@’% € ﬁ%‘ were as

fol | ows: epoxy/mmaﬁtamw rédktioh PEsduttT Compositionsuck 85 thesé #dpreferred

Heat treatment/ measuring tenperature: Measur ement 1 No
heat {reat mént, mbensuseitheymaLompisheliog eter the adhesive has been applied to the adheread s
\1/\1630[92; 5]3 g 48 not necessary, thereby eliminating the steps of heating and cooling th8 adhered

PCT/ US96/ 04552 object. Measur enent 2 Heat treatnent (standing

for 5 mnutes in an oven a 30Q),
measuring tenper at ure: AkmhﬂwfonomgmowdesmexplmnmnWMé &l
heat treatnent, ”Bﬁﬁxﬁbké%&lttimréﬂw;ﬁemt invention is not limited by these embodiments.

230C he neasurenent results obtained as described above
are shown i¥ Tabl &he melt ﬁowrates (MER),of the thermoplastic resins described in the following

Table 1 5 embodiments WaRUbtaihdd by Hiéksuriright b témp¥Ritine b7 lw gié‘{&?%a%&

St andi ng Ti nme
Modul us (dynes/cnmmprovisionsofnsKsﬁmrMusgriﬂ'g'md{timhﬂareWﬁﬂlbws:rrent I
Measurenent 2 Measure

e . 0 4.9 x
10[ err] 4.6 x 10[ enﬁ‘F thmn@lafng refg[:%plﬁ:ed in the prescribed tester followed by melting

4.9x10[err] Mﬁoﬁ plstom':to exthitethd thermoplastic resin from the orifice. 40
5.0 X 10[ err] 8.2 lo[err] 1.0 X 10[err 60
5.0x 10[err}s ‘I‘he]mungqmerqturexs 1909¢ and therapplied load is 2160110 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°C) were added to 100 parts by weight of
glycidylmethacrylate/ethylene/vinyl acetate copolymer (weight ratio: 12/83/5,
MFR = 20 g/10 minutes, Sumitomo Chemical, “Bondfast 20B", melting point:
approx. 100°C) followed by kneading at 160°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°C
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As is clear fromthe results described in Table 1 above, the elastic

noaur us Tof the adhesi've conposrtron renains nearly constant at
160C and there is no occurrence of crosslinking. Wen thermal

‘anal ysi s wa Skhpyged on this 10 conposition using a r{)%fsfoﬁ% i al
scanni ng cals‘grai met esfre( DSC, Perkin-Elnmer) for a raréeii.o 2
tenperature rise of 20[err]C/nin, |atent heat was observed at which

crystal s of Meabii @8RS 2" 6RO\ eiiRfg B Sk RIAC, (The

fl.uorene amne nelts at Next , 1en the sanple for which
the el astic nmodul us was neasured @ven at230°C), measgiup tempetatuge: 16p% it ed for 5

m nutes at 230C foll ,3 by @gﬁﬁh @E 1% he changes over
time in the elastic W{a 16(}?%%%?, %W%ﬁ&'?‘he el astic

nmodul us increased wth tine, thus 2308 cating that a crosslinking reaction

was occurring. Nanely, the conposition follow ng nelting of
fluorene am ne crystals denonstrates thermal crosslinking at 160C
as wel I 1n additionypep, Fesfls obtained as descibéd iboVark Mot
conposition to stand at 230[err|C, a rapird increase in elastic 2

nmodul us was obsédweload. WO 96/ 33248

PCT/ US96/ 04552 e 1 Exanpl e 2
Measur enent of Adhesive Strength Tablel The hot nelt adhesive

conposi tiof prepar ed ChndgéfiiSiiear Bhidtic Midulid According to StanfiligTinR 2
pol yi mde filmsupport having a thickness of 100 [err]mat a tenperature 5

of 160C to provide an adhesive | ayer hagisete Molblue 50 [err] m Next,
an adhesive filmwas p ive | ayer
for 14 minutes giStanding Time easurement 1 Measu gament 3 m obt ai ned

I n the manner descri bed above was heped to 4 copper il having a
t hi ckness of 35 [err]m By corrpress‘f’lgﬁ(i ondi ng4168‘rmlo secd ‘|j§l t a 10

pressure of 10 kgf/cn{@or] and at 49ruokssi onsloanit®ng t ergexadures of 120C,
140[err] C, 18QLerr] C, 220;'6%2115 or 299 erlk] C usialsn(%io,pr ess. Using

the resulting products ds sanpl es, el adh of each
sanpl e was neasured at 60oom t enpersoung® Moredgeario’heat 3.0x10* treat nent

was performed for T nour at 200lerr]c on eacn ol tne conpressron ponded

sanpl es at each of the above-nentioned tenperatures, after which the peel

adhesi on 15 wa dsdgelear fromthe resultedeseribed in Tablebabave, theslastismadulusool t o
Cons! sted of a (5 Whesive comppsiftaind ety KohddsR AEIGPE anSfhetelehi' °, TP o0
degrees. The resuthirsenobdbferosiinidiig Whenthernal dralyisis was performed dn kids ow. 20
Table 2 10 composition using a differential scatlfr?u?gl ca'?gn%estér%s%t, Pg%%%r;pfg f ture

rate of temperature rise of 20°C/min, latent heat was observed at which crystals of

fluorene amine (OTBAF) melted at 220-230°C. (The fluorene amine melts at

230°C.) Next, when the sample for which the elastic modulus was measured at

160°C was heat treated for 5 minutes at 230°C followed again by measurement of

15 the changes over time in the elastic modulus at 160°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 160°C as well. In addition, in the case of

allowing the adhesive composition to stand at 230°C, a rapid increase in elastic
20 modulus was observed.
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Peel Adhesion (g/cm Conpr essi on Bondi ng | medi ately After

After  Heat Treatnent—for—t —Tenperature([err] C— Conpr essi on
Bondi ng Hour at 200[err]C 120 20
1900 140 50

2400 220 2000

2400 260 00

2800 As is clear from %mplééuzol ts described in Table 2,

t he peel adhesion of the Megsiirementof AdhesiceStremgthncr eased by heat
Leeatrent. The hot melt adhesive composition prepared in Example | washotmelt '

PCT/ US96/ 04552 coated on a polyimide film support having a thickness of 100 um at a téifeiRufe 3
Eval uati on of Heat Resi st%nce ving (Sheggn Def ormati on Rate

with respect to SbiEl0°Gio provide afsadhesive layer having kithickpessiof S0 pord Next, abt ai ned by
af fixing the adhesjve film prepred.i . . le 2 on a_copper
plate at a conpr eﬂﬁ?@%ﬂ&ﬁ%ﬂﬁmmﬁﬁg?ﬁ@“&égmuﬁg shear
deformati on rate yggelg respect to shear stress was neasured (neasuring

tenperature: 180[err] O). . . .. Inaddition, a conparative sanple
was prepared in the sahee adhesivefilmobtained in the magnergescribed ghove wasadheraditei on of

[ | h h is 0" v, v h
adhesi ve Lonpos! ¢ FaAber ol Badifiy & Hiddien BE 35 Y coftPression bondins 16 biaetia ' "
stress was 10hen npressurecst 10rkghom® adae compressionbondiag ceniperturadof120P0) 140C, S

ti I Th | t bt ai ned h '
_(I:_gg})gr g L\e/|e oivéml) 5?80°C, 220°C or 260°C using a prgs&r ?fsilleg t!?e r%stht?nlgnperoductsar eass B Ié{]e‘g

Shear Def or mat i onpd2phdhedibh Bf &8% Bile Wwis mbitared 8 FodAttemperature. MoTegVaJ, hét ed

Par anet er Sanpl e of the Present Tnvention Conparati ve Sanmp
Shear Stress (N ctrgasmeit)was performed for 1 hqur 3t 200°C on each of the compression bonded

ggtegr ( cDrer; (r)n'r g;at o Nsamples at each of the abSvementioned temperatures, after whichthe peel adhesion
15 was again measured afier 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 Table2
Peel Adhesion at Room Temperature
Peel Adhesion (g/cm)
Compression Bondihg Immediately After After Heat Treatment for 1
Temperature (°C) Compression Bonding __ Hour at 200°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.
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As is clear fromthe results described in Table 3 above, crosslinking

occurs 20 in conpositions to which fluorene am ne has been added
(sanpl e of the present i nvention) resulting in the denonstration
of extemely & di ng power. 96/04552
Exanple 4 Woskaie Preparation of Hot Melt Adhgsrfuvse
Conposition (B) 25 The procedure described in Exanple 1 was
repeat ed. However, instead of usi ng "Bondfast 20B" for the

t hernopl astic resin, glycidylnmethacryl ate/ et hlyl ene copol yner

(wei ght ratio: 18/82, MFR = 350 ¢g/10 m nEXaepled ni t ono Cheni cal ,

"Bondf ast CG 5001, rrel ting point Evﬁﬁﬁiﬁﬁoﬁﬁ%ﬁﬁ&h@m\@’as used in this
exanpl e. 13- WO
96/.33248 (Shear Deformation Rate with mpect to Shear Stress)

Egl']{ (l)JrsgrrS{:IO1fl 52rreasurer¥ﬂ%t¥§3‘??3“§r§&m°9fbys ma}‘rg tl i ﬂndwzg times
$f bI0 4110b I20 and mnmmbﬁaa&hﬁrpwdtwoﬂb&am%ﬁrngtmpmmmoﬁbmmw
apl e el ow.

Changes in Shear WWMM‘R@%SWMFWWMNWS

El astic Mdul us (g {ugg{lg ) Standing Tinme (mn)
Measur enent 1 asure t 3 0
5.3 x 10[err] In additior 2 comparative sample was prepared in the séifle manner as

5. 3x10[err }]P] Example 2 wth w&%&; Pf using only the thermoplastic resin *Bo: 0B*

5.3 x 10[ e

5.3 x 10[err] in place of the 8dhediVé Bmposition. Shear deformation ratBa#fFespectith Sheafsul t s
described in Table 4, simlar to the above-nentioned results
descri bed in Exan@teswﬁlenmneéarthpmmmasdescnbedabove(fqr)thts a
crosslinking rea &niigé occur at 160[err]C, and (2)
a crosslinking reactli on does occur at 230[err]C

The results obtained are shown in Table 3 below.
15

Table3
Shear Deformation Rate with respect to Shear Stress

Evaluated Parameter Samgle of the Present Invention Comgarative Samgle
Shear Stress (N/cm?) ' 2.5 0.25

Shear Deformation 0.0 40
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 extremely 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. [00°C) was used in this example.
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Exanple 5 Preparation of Hot Melt Adhesive Conposition (O
Cont @i ni ng Epoxy ResTtm15— The fo’r‘t‘ovm ng three conponents were

m xed: Ther nopl astic resin: "Bondf ast 20B" (used in
Exanpl e 1) parts by wei ght
Epoxy resin: %Ogms "EPON 1010" (Yuka Shell Epoxy, Pcrmssxussz

bi sphenol A epoxy resin, epoxy equival ent

wei ght: 3, 000) ﬂ:},ﬁm nopﬁi’ﬁeﬁﬂﬁcmoduluswasperfomedfg\tﬁg&uwlnﬁd3of

9 9 bIS(3 chlor
(mel ting poExampld Daf standing)times 2f 0,210, 20 ayd 30 minutes. The results obtained are

wei ght Eﬁﬂl ulting mxture was kneaded for 1 hour at a
tenperature of 1gHewnin ferr] C corresponding to the reaction
tenperature of the EPON 1001 and CAF to prepare adhesive

conposition (C) Next, after the resulti ngr adhesi ve conposition
- 14- WO 96/ 33248 Xable 4

Eg@gﬁ%gj?ﬁé a thi ckness oﬁgwt%%&uﬁgi%m&r oVl cfpﬂéﬁllﬂhggsmlem
r s

| ayer having a thickness of 80 [err]m the adh

irradiated with an el ectron beam havi » ShS et ~L\A A Remviaial | €0
vol tage of 3Sfnding Tin Iluamenadheswe Imeeﬁmaaeaeby
obt ai ni ng an adhesi ; si ve
filmwas adhered to copper f8i| having53x10* t hi ckn%%s of 35 [err]m

under conditions of a corrprq?m on bondigng, jgaperature o
180[err] C, pressure of 10 kg/cnferr], and conpr essi on bon(¥ i ng time of 10
seconds. The peel 28dhesi on o8.3vht0% esul ting sk ¥WPwas neasur ed

I n accordance with the 30 procegqyrgiglescribed in ' le 2 at each
of the neasurenent t ——t-NE

measur enent conditions used in this exanple consi sted of a peel

rate of 50 mm mn and Woﬁﬂﬂ'r&uﬁﬁd&@nﬁ&gﬁmetl similar to the above-mentioned
Conpar ati ve Exanples 1-3 The procedure described In

Exanpl e 5 was r epresilsgesoriboipdixamplerl, itfiecleaithat:l 5 of conpari son,

previousl v nown. ot )t IERNER il 0Bl SLAY HRFE, 4R°C

|nstead of "adhesi ve conpos npar ati ve Exanpl e

1: " Bondf ast 20B" (@yed s crodslinking reaction does occur at 230°C. Conpar ative
Exanpl e 2: "Bondi ne TX8030" (ethyl ene/ et hyl
acryl at e/ mal eat e copol yner obt ai nabl e

Example S
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°C) - 2 parts by
weight

The resulting mixture was kneaded for 1 hour at a temperature of 180-
190°C corresponding to the reaction temperature of the EPON 1001 and CAF to
prepare adhesive composition (C). Next, after the resulting adhesive composition
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from Sum tono At ochem Conpar ati ve Exanple 3: " Bondi ne

LXZIT0" (ethyl ene/ethyl —
~acryl at e/ mal eat e copol ynmer obt ai nabl e

from Sum t ong, @E@ﬁb@ﬁ) The results obtai own in
Tabl e 5 bel owo B&Pm%&?

-15- WD 96/ 33248

PCT/ US96/ 04552 ' . . . .
Poel Adhesion (ggcgrgashotmeltcoatedonto a polyimide film support having a thicknel#0f §0 ‘ﬁnPeeI

Adhesi on (g/cm toprovideanadhesivelayerhaWoknessofBOﬁE{théh«]lﬁswehyerﬂaﬁO[err]C
220C  260[err
300 2%0 ] umd:uedmthmelemwgﬁg d%sagegfé%{g&yatanapph@voltageof 50

50
Corrp 5 3 OOI%BH)cmﬁlinkﬁe adhes:v&la}&oﬂnereby obtlﬁﬂ:ganadhes:vl%ﬂn As
is clear fBomthe reM@dMﬂﬁMeMMGaﬂbM@mMoﬁ'bﬁngm of the 5
present inventio nabl uf ficient h adhesi v th to b

it ai B8R ofs im0l oF 8 PSP HORIB RpPer

mai nt ai ned even

adhesi on t enper ai8g°€; pressure of 10 kgfiom?, mT&mp?&heﬁwﬂ.Wfomdanm he
adhesive fil ns ofthe i nvention denonstrat e excel |l ent heat

resi stance and opesl adhgsionofthe Wﬂﬂm@a@qmmwg ce with the cooker
test, thereby e eQﬁUeK é}gmg& byl ltlﬂ'lim ed while
al so 10 nehng exce ?’ sive s ren ﬁ% {@nberﬁ&?&s

indicated in Table 5 below. The measurement cmld:t:ons 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/ethy}
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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- 16- WD 96/ 33248

PCT/ US96/ 04552 - What ts—Tiained is: 1. A hot
nmel t adhesive conposition conprising: 5 (a) a thernopl astic
mohecul o aisesBa’” YO 1IN NG B RO O ne eprRPEny ¢ ne
formul a R2 [err]
Table S
Peel Adhesion (g/cm)
Peel Adhesion@cm)
Example 25°C 180°C 220°C 260°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 of the 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.



wherein, Rerr] is -C(R[err], -SJerr]-, or a bivalent fluorene group

having tHe forml a 10 wherein, each R may be the sanme or may
‘be different, and is independently sel ected fromthe group

consi sting en, al kyl groups having 1-3 carbon ato

hal ogen- sub;‘??tgutg' al kyl groups having 1-3 carbon atons, and c%foéﬁéxyl
groups and each Rlerr] nmay be the sane or may be different, and
i s independently sel ected 15 fromt Wp consi sti ng hydrogen,

hal ogen, and al k{‘mggr oups having 1-3 carbon at ons. 2.

A hot nelt adhes tisslmed i85 on as set forth in claim1 wherein the
thernopl astic resin has a nelt flow rate of 1-500 g/ 10 m nutes when
neasured at a 20 tenperature of 190[err]C in accordance with JI'S K6760.
-17- 1PCT/ A%t el adtiesive compositiolvicdihpiiiiiigd [ err] NI NG AND
MANUFACTURI NG COVPANY Ref, A 2(08 P A hot
mel t adhesidve conposi®on %@%ﬁwwﬂlwwma%@Wmepmﬂm
aromati c anm ne i fitkrRslectild; Bhd? @ range of 0.5-100 parts by wei ght per 100
parts by ht of the thernoplastic resin. 4, A hot
melt adhesive corrpom&)on anaromaticraping representsd byfthe formula 1 t hrough 3
wherein the polyolefin of the thernoplastic resin is a copolyner of at

| east gl yci dyl (net h) aRPyl ate and et hyRgne.

P

wherein, R’ is —C(R);, —SOz—; or a bivalent fluorene group having the formula

QIO @

wherein, each R may be the same or may be different, and is independently selected
from the group consisting of hydrogen, alky! groups having 1-3 carbon atoms,
halogen-substituted alkyl groups having 1-3 carbon atoms, and cyclohexyl groups;
and each R? 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

10

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°C in accordance with JIS X6760.

-17-

oL



5. A hot nelt adhesive conpositighR-as..set _forth in any of clains 1 or 2
whi ch 10 f urther—conpri ses - 1Sr@Ig8aT. a8 gEEN J157 6. A hot
mel t adhesive conposition as set forth i Rep| Ai. an V\%I ch further

conpri ses epoxy. resin.

6 7. W Wrrelt adhesi ve conposition as set forth iR TAYSppASE2
mherein t he epoxy resin is contained as a reaction product thereof

wi tth the aromati ¢ am ne, .20 mwhi ch conpri ses
a support havi ng%depog}?%ﬂwgh?g’ﬁ%ﬂm“momsgﬁggﬁ g‘i 39‘8‘?"1'55 S
formed fromthe hedmdtilamincibasdwithirogiange 6f 005-100 partstywelght per 100 parts by

- 18- weight of the thermopiastic 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.

6. A hot melt adhesive composition as set forth in claim 5 which further

comprises epoxy resin.
15 7. A hot melt adhesive composition as set forth in claim 3 which further
comprises epoxy resin.

8. A hot melt adhesive composition as set forth in claim 7 wherein the epoxy
resin is contained as a reaction product thereof with the aromatic amine.

20
9. 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.
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