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[0001] The present invention relates to a circuit connecting material, a
circuit member connection structure, and a method for manufacturing a
circuit member connection structure.

Background Art

[0002] In recent years, various adhesive materials have been used to fix

electronic parts and connect circuits in the fields of semiconductors,
1iquid crystal displays, and the like. In these applications, increasingly
higher density and higher definition are achieved, and high adhesion
and reliability are required for adhesives as well. |

[0003] Particularly for the connection of a liquid crystal display and a
TCP, the connection of an FPC and a TCP, or the connection of an FPC

~and a print wiring board, an anisotropic conductive adhesive in which

20

25

conductive particles are dispersed in an adhesive is used as a circuit .

connecting material. Also, recently, the so-called flip chip mounting,
in which a semiconductor silicon chip is directly mounted face down on
a substrate, has been performed, instead of conventional wire bonding,
also when a semiconductor silicon chip is mounted on a substrate, and
the application of the anisotropic conductive adhesive has been started
here as well. |

[0004] Further, in recent years, in the field of precision electronic



equi pnment, higher density of circuits has been achieved, and the el ectrode
wi dt h and el ectrode spaci ng have becone very narrow. Therefore, under the
connection conditions of conventional circuit connecting materials using an
epoxy resin type, problens such as the 5 falling off, peeling and
posi ti onal displacenment of wiring occur. [0005] Also, a reduction in
connection tinme is desired for an inprovenent in production efficiency, and
a circuit connecting material that can connect within 10 seconds is
demanded. Then, circuit connecting nmaterials for electrical and el ectronic
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thz%lt can connect within 10 seconds is demanded. Then, circuit
connecting materials for electrical and electronic uses that have
10 excellent low-temperature rapid curing properties and have usable life
are developed (see, for example, Patent Documents 1 and 2).

Patent Document 1: WO98/44067 |

Patent Document 2: WO01/015505

Disclosure of the Invention

15 Problems to be Solved by the Invention
| [0006] However, the above circuit connecting materials have
different adhesive strengths, depending on the materials of the circuit
members connected.  Particularly, when the circuit substrate is
polyethylene terephthalate, a polyimide resin, polyethersulfone, an
20 acrylic resin, or glass, when the surface of the circuit member is coated
with a silicone resin, a polyimide resin, or an acrylic resin, or when
~ these resins are attached to the surface of the circuit member, there is a
tendency that the adhesive strength decreases. On the other hand, it is
known that when the circuit connecting material contains a silicon-
25 containing -compound having silicon in the molecule, the adhesiveness

to glass is improved. However, when a film-like circuit connecting




material containing a silicon-containing conmpound is used as an adhesive
sheet provided on a supporting substrate, the tack to the supporting
substrate increases over tine. As a result, the transferability of the
circuit connecting material fromthe supporting 5 substrate decreases
easily. Then, a circuit connecting material that has excellent

adhesi veness, w thout depending on the materials of the circuit nenbers,
with the change in transferability over tine suppressed, is desired. . [0007]
The present invention has been made in view of the above 10 circunstances,
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[0007] The present invention has been made in view of the above

10 circumstances, and it is an object of the present invention to provide a
circuit connecting material that exhibits sufficiently good adhesive
strength, without depending on the materials of the circuit members, aﬁd
has sufﬁciently excellent transferability, : with the change in
transferability over time suppressed, a circuit member connection

15 structure using the same, and a method for manufacturing a circuit
member connection structure.

Means for Solving the Problems

[0008] The present invention provides a circuit connecting material for
electrically connecting a first circuit member having a first circuit
20 electrode formed on a major surface of a first circuit substrate, and a
second circuit member having a second circuit electrode formed on a
major surface of a second circuit substrate, with the first and the second
circuit electrodes opposed to each other, comprising an adhesive
component containing a fluorine-containing organic compound, wherein
25 the adhesive component contains 0.10% or less by mass of a silicon-

containing compound, in terms of silicon atoms, based on the total




anount of the adhesive conponent. [0009] Al so, the present invention
provides a circuit connecting material for electrically connecting a first
circuit nmenber having a first «circuit electrode formed on a major surface
of a first circuit substrate, 5 and a second circuit nmenber having a second
circuit electrode forned on a major surface of a second circuit substrate,
with the first and the second circuit electrodes opposed to each other,
conprising an adhesive conponent containing a fluorine-containing organic
conmpound, wherein the adhesive conponent contains no silicon-containing
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the adhesive component contains no silicon-containing compound.
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10 [0010] These circuit connecting materials of the present invention
exhibit sufficiently good adhesive strength, without depending on the
materials of the circuit members, and have sufficiently excellent
transferability, with the change in transferability over time suppressed.
Factors in obtaining such effect are not presently clarified in detail, but

135 the inventors consider as follows. However, the factors are not limited
to this. |
[0011] As described above, it is known that a silicon-containing
compound improves the adhesiveness to glass. However, when a film-
like circuit connecting material formed on a supporting substrate

20 contains a silicon-containing compound, the tackiness to the supporting
substrate also increases over time. As a result, the circuit connecting
material is not easily transferred from the supporting substrate, and the
peelability from the supporting substrate decreases.  On the other hand,
it is known that a fluorine atom has high electronegativity and forms

25 stable compounds with many elements. Also, a fluorine-containing

organic compound has excellent compatibility and dispersibility with
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ot her conponents contained in the circuit connecting material. Accordingly,
in.a circuit connecting material conprising an adhesive conponent
conprising a fluorine-containing organi c conpound, the adhesive conponent
is uniformy dissolved or dispersed. As a result, 5 it is considered that
the circuit connecting material of the present invention has noderate
adhesi veness to adherends of various materials. Further, it is known that a
fl uori ne-contai ni ng organi ¢ conpound generally has high surface energy. It
is considered that mainly due to this, the circuit connecting material of

the present _jnvention has 10 noderate peelability. [0012] In other words,
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this, the circuit connecting material of the present invention has
10 moderate peelability.
[0012] In other words, it is presumed that the circuit connecting
material according to the present invention exhibits sufficiently good
adhesive strength, without depending on the materials of the circuit
members, and has sufficiently excellent transferability, with the change
15 in transferability over time suppressed, mainly because the silicon
content in the circuit connecting material is limited to 0.1% or less by
mass and the circuit connecting material contains a fluorine-containing
organic compound as the adhesive component.
[0013] In the above circuit connecting material, preferably, the fluorine-
20 containing organic compound has a silicone structure, thereby, dbtaining
the effect that the adhesiveness, when the circuit substrate is glass or
when the surface of the circuit member is coated with a silicone resin, is
further improved. |
[0014] In the circuit connecting material of the present invention,
25 preferably, the adhesive component further contains a radical

polymerization initiator, and the fluorine-containing organic compound



contains a radically polynerizable fluorine-containing organic conpound.
Such a circuit connecting material has further excellent adhesiveness,

wi t hout depending on the materials of the circuit nenbers, and has further
excellent transferability, with the change in 5 transferability over tine
further suppressed. [0015] Further, in the circuit connecting material of
the present invention, preferably, the fluorine-containing organic conpound
contains a fluorine-containing polyimde resin. Such a circuit connecting
material further effectively and reliably has excellent. 10 adhesiveness
and transferability. [0016] In the circuit connecting material of the
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contains a fluorine-containing polyimide resin. Such a circuit
connecting material further effectively and reliably has excellent
10 adhesiveness and transferability. |
[0016] In the circuit connecting material of the present invention,
preferably, the adhesive component further contains phosphate type
(meth)acrylate. Thus, it is possible to further effectively exhibit the
effect of the present invention that the circuit connecting material has
15 excellent adhesive strength to various circuit members.
[0017] -Also, in the circuit connecting material of the present invention,
preferably, the adhesive component further contains an epoxy resin
curing agent, and the fluorine-containing organic compound contains a
fluorine-containing epoxy resin. Such a circuit connecting material
20 exhibits further better adhesive stfength, without depending on the
materials of the circuit members, and has further excellent
transferability, with the change in transferability over time further
suppressed.
[0018] Also, preferably, the weight average molecular weight of the

25 fluorine-containing organic compound is 5000 or more. Thus, the

circuit connecting material has excellent stress relaxation properties



during curing, so that it has further excellent adhesiveness and
“transferability. [0019] In the circuit connecting material of the present

i nvention, preferably, the fluorine-containing organic conpound is soluble
in an 5 organic solvent. The fluorine-containing organi c conpound bei ng

di ssolved in an organic solvent provides a circuit connecting materi al
havi ng nore excell ent adhesi veness and transferability than the case where
the fluorine-containing organic conpound is only dispersed in an organic
solvent. 10 [0020] Further, preferably, the fluorine-containing organic
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organic solvent.

10 [0020] Further, preferably, the fluorine-containing organic compound
has an aromatic group and/or an alicyclic group. Thus, it is possible to
further effectively exhibit the effect of the present invention that the
circuit connecting material has excellent adhesive strength to various
circuit members, and has excellent transferability, with the change in

15 transferability over time suppressed, and it is possible to improve the
heat resistance of the circuit connecting material.

[0021] Preferably, the glass transition temperature of the fluorine-
containing organic compound is 50°C or more. By containing such a
ﬂuorine-contaihing organic compound, the circuit connecting material

20 of the present invention is easily handled and has further excellent

| adhesiveness and transferability. |
[0022] Preferably, the circuit connecting material of the present
invention further comprises conductive particles. Thus, the circuit
connecting material itself can easily have conductivity. Therefore, this

25 circuit connecting material can be used as a conductive adhesive in the

fields of the electric industry and the electronic industry, such as circuit




el ectrodes and sem conductors. Further, in this case, the circuit
connecting material has conductivity, so that it is possible to further

| ower the connection resistance after curing. [0023] The present invention
provides a circuit nmenber connection 5 structure conprising: a first
circuit nmenber having a first circuit electrode fornmed on a major surface
of a first circuit substrate; a second circuit nenber having a second
circuit electrode formed on a major surface of a second circuit substrate
and being located so that the second circuit electrode is |ocated opposed
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circuit electrode is located opposed to the first circuit electrode; and a
10 circuit connecting portion provided between the first circuit substrate
and the second circuit substrate and connecting the first circuit member
and the second circuit member so that the first and the second circuit
electrodes are electrically connected, wherein the circuit connecting
portion is formed by the cured product of the abo{fe—described circuit
15 connecting material.
[0024] In such a circuit member connection structure, the circuit
connecting portion is formed by the cured product of fhe circuit
connecting material of the present invention having sufficiently
excellent adhesiveness and transferability, so that it is possible to reduce
20 the resistance value between the opposed circuit electrodes while
maintaining the insulation between the circuit electrodes neighboring on
the same circuit member.
[0025] In the circuit member connection structure of the present
invention, preferably, the sﬁrface of at least one of the first and the

25 second circuit electrodes is made of a material comprising at least one

selected from the group consisting of gold, silver, tin, platinum group



metals, and indiumtin oxide. In such a circuit nenber connection

structure, it is possible to further reduce the resistance val ue between the
opposed circuit electrodes while maintaining the insulation between the
circuit electrodes neighboring on the same circuit nmenber. 5 [0026] Also, in
the circuit nenber connection structure of the present invention,
preferably, at |east one of the first and the second circuit substrates is
a substrate nade of a material conprising at |east one resin selected from
the group consisting of polyethyl ene terephthalate, polyethersulfone, epoxy
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polyethersulfone, epoxy resins, acrylic resins, polyimide resins, and
10 glass. When the above circuit connecting material of the present
invention is cured to form the circuit connecting portion, it can exhibit
higher adhesive strength between the substrates composed of these
specific materials.
[0027] Further, in the above circuit member connection structure,
15 preferably, a layer comprising at least one resin selected from the group
consisting of silicone resins, acrylic resins, and polyimide resins is
formed between at least one of the first and the second circuit members
and the above-described circuit connecting portion.  Thus, the adhesive
strength between the circuit member and the circuit connecting portion
20 is further improved, compared with those in which the above layer is
not formed.
[0028] The present invention provides a method for manufacturing a
circuit member connection structure, comprising the steps of arranging a
first circuit member having a first circuit electrode formed on a major
25 surface of a first circuit substrate and a second circuit member having a

second circuit electrode formed on a major surface of a second circuit



substrate so that the first circuit electrode and the second circuit

el ectrode are | ocated opposed to each other, heating and pressurizing a

| am nate formed by interposing the above-described circuit connecting
materi al between the first circuit nenber and the second circuit nenber 5 in
a direction of its lam nation, and connecting the first circuit menber and
the second circuit nenber so that the first and the second circuit

el ectrodes are electrically connected. [0029] This manufacturing nethod uses
the circuit connecting material of the present invention that exhibits
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one 10 0029] This manufacturing method uses the circuit connecting material

of the present invention that exhibits sufficiently good adhesive

10 strength, without depending on the materials of the circuit members, and
has sufficiently excellent transferability, with the change in
transferability over time suppressed. Therefore, it is possible to
manufacture a circuit member connection structure in which the
resistance value between the opposed circuit electrodes is sufficiently

15 reduced while the insulation between neighboring circuit electrodes is
maintained.

Effect of the Invention

[0030] According to the present invention, it is possible to provide a
circuit connecting material that exhibits sufficiently good adhesive

20 strength, without depending on the materials of the circuit members, and
has sufficiently excellent transferability, with the change in
transferability over time suppressed, a circuit member connection
structure using the same, and a method for manufaéturing a circuit
member connection structure.

25 Brief Description of the Drawings

[0031] Figure 1 is a schematic cross-sectional view showing one

10



enbodi nent of a circuit nmenber connection structure according to the
present invention; and Figure 2 is a process di agram showi ng one enbodi nent
of a method for manufacturing a circuit nmenber connection structure 5
according to the present invention by a schematic cross-sectional view
Description of Symbols [0032] 1: circuit menber circuit connection
structure, 5: adhesive conponent, 7: conductive particle, 10: circuit
connecting portion, 11: insulating layer, 20: first circuit nenber, 21:
first circuit substrate, 2la: 10, major surface of first circuit substrate,
22: first i ;30 ' ' - capd circuit
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circuit el o like circuit connecting material. Best Mde for
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component, 7: conductive particle, 10: circuit connecting portion, 11:

insulating layer, 20: first circuit member, 21: first circuit substrate, 21a:
10 major surface of first circuit substrate, 22: first circuit electrode, 30:
second circuit member, 31: second circuit substrate, 31a: major surface
of second circuit substrate, 32: second circuit electrode, 40: film-like
circuit connecting material.
Best Mode for Carrying Out the Invention
15 [0033] Preferred embodiments of the present invention will be
described below in detail, with reference to the drawings as required.
In the drawings, like numerals refer to like elements, and redundant
description is omitted. ~Also, positional relationship, such as top and
bottom, and left and light, is based on the positional relationship shown
20 in the drawing, unless otherwise specified. Further, the dimensional
ratio in the drawings is not limited to the ratio shown. Also,
"(meth)acrylic acid" in this specification means "acrylic acid" and
"methacrylic acid" corresponding to the acrylic acid, and
"(meth)acrylate” means "acrylate" and "methacrylate” corresponding to
25 the acrylate.
[0034] (Circuit connecting Material)
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The circuit connecting material of the present inventionis a circuit
connecting material for electrically connecting a first circuit nenber
having a first circuit electrode fornmed on a major surface of a first
circuit substrate, and a second circuit nmenber having a second 5 circuit

el ectrode fornmed on a major surface of a second circuit substrate, wth the
first and the second circuit el ectrodes opposed to each other, conprising
an adhesi ve conponent containing a fluorine-containing organic conmpound,
wherei n the adhesive conponent contains 0.10% or |ess by mass of a

oo W SRE S e AL e S R
contal e aikafenblint Amen g et eamenta e
be 2 Sommod R ILUOGLES IR DecRk st e el TR BE RARUPLE Y ko
examl e "3 dhloy Robaeerl <Al & Sl BRche kb VRIS GRIRPUNSS,
ol et SR TRANEE L AR S e ol tsucl i Sendage o8
contal 1 g SRLER! 1y 51 O, sKART EnSCALELDIRS oRASEA S 45 Bier

[ vort e-cankabilid B NIRSSE S BRheRs ShUATLE LI BuphEE

com 1 0 S S B3, HeH ) ARSI e SPBS BRI b e 2
containi ng |NERy; 3k LY ISR AbAIRMAE BitpouliESth s’ G silfon

10 atoms, based on the total amount of the adhesive component.

- [0035] The adhesive component contains at least a fluorine-containing
organic compound. The fluorine-containing organic compound used
in the present invention should be a compound having fluorine in the
molecule and may be a publicly known one. The fluorine-containing

15 organic compounds specifically - include, for example, radically
polymerizable fluorine-containing organic compounds, fluorine-
containing polyvinyl butyral resins, fluorine-containing polyvinyl
formal resins, fluorine-containing polyimide resins, fluorine-containing
polyamide resins, fluorine-containing polyamideimide resins, fluorine-

20 containing polyester resins, fluorine-containing phenolic resins, |
fluorine-containing epoxy resins, fluorine-containing phenoxy resins,
fluorine-containing polyurethane resins, fluorine-containing polyester
urcthane resins, fluorine-containing polyarylate resins, fluorine-
containing styrene resins, fluorine-containing silicone resins, fluorine-

25 containing acrylic rubbers, fluorine-containing nitrile rubbers, fluorine-

containing NBRs, and fluorine-containing SBSs.  These are used
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al one, or two types or nore of these are m xed and used. -Wen the circuit
connecting material contains these fluorine-containing organic conpounds as
t he adhesi ve conponent, the circuit connecting material exhibits
sufficiently good adhesive strength, w thout depending on the 5 materials of
the circuit nmenbers, and has sufficiently excellent transferability, with
the change in transferability over time suppressed. Anong these, radically
pol ymeri zabl e fl uorine-contai ning organi ¢ conpounds, fl uori ne-containing
polyimi de resins, or fluorine-containing epoxy resins are particularly
preferred. Al so, the fluorine-containing 10 organi c conpounds nmay be those

in which t ' ' el ' a iifal ed with
radically ?2?§@@ng£§gﬁg’bbgﬁc?%ﬁgﬂ g@gﬁgé%r%égga{‘ﬁ?%at r\ygs%?gﬁthgnce of the

cured produgic@f cbﬁﬁectgr? Crﬁéﬁerﬁag [agﬁg{aﬂnggtﬂ@é eﬂﬁaﬁné-_%ofn%ihg%idgg&}@ved-

[0036] The radically p neriza uor i ne-contal ni ng or conpounds
Funct i onal orauauRlCaete pOKCA ROy M LRt ha a2t a
Styr ene. der s, SEMEIBHEY LA ERhENTE Freng PR AR el Do e
f1ugg i ne- CompRflddop! GRN Greiflt CRIBINAES ARy BEs e ShiTRicfly PRlamElzabl e

nmononers a pol yneri zabl e of | goners, I's al SO pos 0 use a
Po o | 2k AR A B, GOV PR P ETEN BRI
ol Yot 2eblipl SRERC nsdions, SR En TRACHR B e
preferably disgsohitiC AR atl BB BHTImIdEre$iRE 3% fivoride containing
epoxy resins are particularly preferred. Also, the fluorine-containing
10 organic compounds may be those in which the above-described
fluorine-containing resins are modified with radically polymerizable
functional groups. Thus, the heat resistance of the cured product of the
circuit connecting material is further improved.
[0036] The. radically polymerizable fluorine-containing organic
15 compounds according to the present invention are those having radically
polymerizable functional groups, and for example, fluorine-containing
(meth)acrylic acid compounds, ﬂudﬁne—contajnjng maleimide
compounds, or fluorine-containing styrene derivatives are preferably
used. These radically polymerizable fluorine-containing organic
20 compounds may be either of polymerizable monomers and
polymerizable oligomers, and it is also possible to use a polymerizable
monomer and a polymerizable oligomer in combination.
Polymerizable oligomers generally have high viscosity, so that when a
polymerizable oligomer is used, a polymerizable monomer, such as
25 polymerizable polyfunctional (meth)acrylate having low viscosity, is

preferably used in combination to adjust the viscosity.
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[0037] The radically polynerizable fluorine-containing organic conpounds
can al so be used in conbination with radically polynerizable conpounds
containing no fluorine. [0038] The fluorine-containing (neth)acrylic acid
conpounds are those 5 in which fluorine atons are introduced into
(meth)acrylic acid conpounds. The (neth)acrylic acid conpounds include, for
exanple, photopol ynerizable oligoners such as epoxy (neth)acryl ate
oligoners, urethane (meth)acrylate oligonmers, polyether (neth)acrylate

ol igoners -and pol yester (neth)acrylate oligoners, polyfunctional

met h) acryl; conmpounds, such,as trinethyl ol propane.tri(nmeth)acrylate,
E)pl ye% hyl gr{@bgéf&é}ﬁ n&ﬁ@’rﬁ?ﬁﬁ) ;&P}}’@F&ZE% yﬁwﬁ%gogf%gié diqrﬁéﬂﬂ gcr yl ate,
en ol AR BRSLTTET SRR Yo RIS o

I socyanuric_acid-nodified bifynctional 15 (ﬁnat h)acryl ate, isocyanuric

aci d- nodi f iRSYIE¥Zg, ?%WQPUP&MW%&PW%%, u --di (et h) acr yl oyl oxydi et hyl

(ot h) acry 10038T EHEE PuthBBerente Rine (et acrdic gl Guppnbinare Hese | at e,
3 SR il AR S ST o 2 7
e ol 1R LS Skl S S5 o,
et ahycl ofIOtEPOD RHEEA B OIS TSN ERIEY SN B IRlG-Bl BPBISTS at e
oo oS e, A ASE i K S gA d Sgomer

and polyester (meth)acrylate oligomers, polyfunctional (meth)acrylate

10 - compounds such as trimethylolpropane tri(meth)acrylate, polyethylene
glycol di(meth)acrylate, polyalkylene glycol di(meth)acrylate,
dicyclopentenyl (meth)acrylate, dicyclopentenyloxyethyl
(meth)acrylate, neopentylglycol di(meth)acrylate, dipentaerythritol
hexa(meth)acrylate, isocyanuric acid-modified bifunctional

15 (meth)acrylate, isocyanuric acid-modiﬁed trifunctional (me'th)acrylate,'
2,2'-di{meth)acryloyloxydiethyl phosphate and 2-
(meth)acryloyloxyethyl acid phosphate, pentaerythritol (meth)acrylate,
2-cyanoethyl (meth)acrylate, cyclohexyl (meth)acrylate, 2-(2-
ethoxyethoxy)ethyl (meth)acrylate, 2-ethoxyethyl (meth)acrylate, 2-

20 ethylhexyl (meth)acrylate, n-hexyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, hydroxypropyl (meth)acrylate, isobornyl (meth)acrylate,
isddecyl (meth)acrylate,  isooctyl  (meth)acrylate,  n-lauryl
(meth)acrylate, 2-methoxyethyl (fneth)acrylate, 2-phenoxyethyl
(meth)acrylate, tetrahydrofurfuryl (meth)acrylate, neopentylglycol

25 - di(meth)acrylate, t-butylaminoethyl (meth)acrylate, cyclohexyl
(meth)acrylate, dicyclopentenyloxyethyl (meth)acrylate, 2-hydroxyethyl
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(meth)acryl ate, isobonyl (nmeth)acrylate, isodecyl (neth)acrylate, n- |auryl
(nmeth)acrylate, stearyl (neth)acrylate, tridecyl (nmeth)acrylate and
glycidyl (neth)acrylate. [0039] One fluorine-containing (nmeth)acrylic acid
conmpound is used 5 alone, or two or nore fluorine-containing (nmeth)acrylic
acid conmpounds are used in conbination. A urethane (nmeth)acrylate oligoner
Is preferably conpounded to suppress the curing shrinkage of the circuit
connecting material and provide flexibility. [0040] The fluorine-containing
mal ei m de conpounds are those in 10 which fluorine atons are introduced

T R i, B L
E}l\lol H;Fgﬁrkwgﬂzmegﬁﬁéyw éte4 E‘E?Eﬁﬁﬁpé%f?gim ei m de, N N—RIaln |
o5 S GGl ene oy s el e NV 3 (31

di ethyl di RN B R N (Ineth)aﬁrsdlc Sish OBt S BIdal ei m de.

N, N-_ 4, 4- dlagqr)lenyl propanebi sl e. m de, 20. N, N-' 4, 4-di phen Ietherblcfmal ei m de,
N N33 3 - PY I ARTI- ﬁpat@lmzl etbpacrpic acid compounds

o SR I f il Bkt g
T oA RS ASTR
Tl e e e tiRg Thatetial And provide HBability.
[0040] The fluorine-containing maleimide compounds are those in
10 which fluorine atoms are introduced into maleimide compounds. As
the maleimide compounds, those containing two or more maleimide
groups in the molecule are preferred. Specific examples of the
maleimide compounds include 1-methyl-2,4-bismaleimidebenzene,

N,N'-m-phenylenebismaleimide, N,N'-p-phenylenebismaleimide, N,N'-

15 m-toluylenebismaleimide, N,N-'4,4-biphenylenebismaleimide, N,N-
'4,4-(3,3'-dimethyl-biphenylene)bismaleimide, N,N-'4,4-(3,3'-
dimethyldiphenylmethane)bismaleimide, N,N-'4,4-(3,3'-
diethyldiphenylmethane)bismaleimide, N,N-'4,4-
diphenylmethanebismaleimide, N,N-'4,4-diphenylpropanebismaleimide,

20  NN-44-diphenyletherbismaleimide, N,N'-3,3"-
diphenylsulfonebismaleimide, | 2,2-bis[4-(4-
maleimidephenoxy)phenyl]propane, 2,2-bis[3-s-butyl-4-(4-
maleimidephenoxy)phenyl]propane, 1,1-bis[4-(4-
maleinﬂdephenoxy)phenyl]deéane, 4,4'-cyclohexylidene-bis[1-(4-

25 maleimidephenoxy)-2-cyclohexylbenzene]  and 2,2-bis[4-(4-

maleimidephenoxy)phenyl]hexafluoropropane.
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[ 0041] One fluorine-containing nmaleimde compound is used alone, or two or
nore fluorine-containing mal eimde conpounds are used in conbination.

[ 0042] When the circuit connecting naterial of the present invention 5
contains a radically polynerizable fluorine-containing organic conpound as
the fluorine-containing organi c conpound, the circuit connecting nmateri al
preferably further contains a radical polynerization initiator. Once a

radi cally pol ynerizabl e conpound initiates radical polynerization reaction,
chain reaction proceeds, and firmcuring is 10 possible, but it is

relativel y [hii] OHd ehidrfel Sin@RIREANE i@l cbRipoud DY BLT Slodd) e present

I nventi on, I rcul't connectl ng erra contains”a radi cal

vent i on, ‘the tircur t cor et &1 . radi
oous) ae thY dhaiorf' QlpliNgiedrRRnide Shakiintde “AanpbRfls HE"piad oconi 15

I nventi on, % ﬂﬁﬁ that are deconposed by at |east either one treatnent
of heating an I'ght irradiation to generate a free radical, such as

comvent | SPqbia} AgHenREE S5 SATRUDLS KAIARY b REE SHIBR) inRRge oo
commeunds GRRRANC 4. "ERaIRl )Rk ABAC, RHEE A VIR | o0
T2 RO S R TSR i o
e 21 kS DBk oo iy BRG0PSR 9

half-Tife iifiator. Once a radically polymerizable compound initiates radical

polymerization reaction, chain reaction proceeds, and firm curing is
10 possible, but it is relatively difficult to first generate a radical.
| Therefore, in the present invention, the circuit connecting material
preferably contains a radical polymerization initiator that can relatively
easily produce a radical.. |
[0043] As the radical polymerization initiator according to the present
15 invention, compounds that are decomposed by at least either one
treatment of heating and light irradiation to generate a free radical, such
as conventionally known peroxide compounds (organic peroxides), azo
compounds, or photoinitiators, are used.
[0044] The organic péroxides and the azo compounds generate a free
20 radical mainly by heating. When these compounds are used as the
radical polymerization initiator, one or two or more are appropriately
selected from organic peroxides and/or azo compounds according to the
intended connection temperature, connection time and pot life, and the
like.
25 [0045] As the organic peroxides, organic peroxides having a 10-hour

half-life temperature of 40°C or more, and a 1-minute half-life
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tenperature of 180C or less are preferred, and organi c peroxides having a
10-hour half-life tenperature of 60C or nore, and a 1-mnute half-life
tenperature of 170C or less are nore preferred, fromthe viewoint of

provi ding both high reactivity and long pot life. Also, in 5 the organic

per oxi des, the content of chlorine ions and organic acid is preferably 5000
ppm or | ess by mass to- prevent the corrosion of the circuit electrodes
(connection termnals) of the circuit nenbers. Further, organic peroxides
generating a small amount of organic acid after deconposition by heating

mor e or gantGIDSEREST dds “?@f@%@?ﬁ@‘#ﬁﬁ %igfge?%eﬁﬁr%%%Sf?%ﬂpiéef%#%@é'ﬂ’ o
hycr oper ox SN W RORP BRHEeRETEIERE of, T SKIHE enll 1 BinRE! ™ ore
oot oxyket arataits eGeEERBLe i TOICHEAS GRE dnbke MRoorad BERSHES T,
Guri no stor SGRPRIE of R RRE RurhER eRgvig el ot RRERCATI G
per i de | Sud LA RUEKRIAD e BERRINESE SN Rips BEA AR b 1
355 011 morROTHOMERO0P inod S bERE S W&V enf B Cotision ofubsii e,
oo, EREAYRELSEAC GBI OB R 0
but yl per oxy TS SreRe datodiles B e L iR moR §f T8 28 17
after decomposition by heating are more preferred. |

10 [0046] As the organic peroxides, specifically, one or more organic
peroxides selected from the group consisting of diacyl peroxide,
peroxydicarbonate, peroxyester, peroxyketal, dialkyl peroxide,
hydroperoxide and silyl peroxide are preferred. Among these, one or

- more organic peroxides selected from the group consisting of

15 peroxyester, peroxyketal, dialkyl peroxide, hydroperoxide and silyl
peroxide are more preferred from the viewpoint of providing both high
storage stability during storage and high reactivity during use. Further,
the organic peroxide is further preferably peroxyester and/or
peroxyketal in that higher reactivity is obtained.

20 [0047] Diacyl peroxide includes, for example, isobutyl peroxide, 2,4-
dichlorobenzoyl peroxide, 3,5,5-trimethylhexanoyl peroxide, octanoyl
peroxide, lauroyl peroxide, stearoyl peroxide, succinic peroxide,
benzoylperoxytoluene and benzoyl peroxide. One of these is used
alone, or two or more of these are used in combination. |

25 [0048] Dialkyl peroxide includes, for cxamplé, o,o'-bis(t-
butylperoxy)diisopropylbenzene, dicumyl peroxide, 2,5-dimethyl-2,5-
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di (t-butyl peroxy)hexane and t-butyl cunyl peroxide. One of these is used-

al one, or two or nore of these are used in conbination. [0049]

Per oxydi car bonat e i ncl udes, for exanple, di-n-propyl peroxydicarbonate,

di i sopropyl peroxydi carbonate, bis(4-t- 5 butylcycl ohexyl)

per oxydi car bonat e, di-2-ethoxynmet hoxy peroxydi carbonat e,

bi s(2- et hyl hexyl per oxy) di carbonate, di nethoxybutyl peroxydlcarbonate and
bi s(3- et hyl - 3- net hoxybut yl peroxy) di carbonate. One of these is used al one,
or two or nore of these are used in conbination. 10 [0050] Peroxyester

I ncl udes, for exanple, cunyl peroxyneodecanoate, 1 ,1,3,3 -tetranethyl butyl

per oxyneodeii@ @eréxgw@hexaﬁdlt-bmlaﬁhgf 'ﬂ)\ékoﬂﬂéoxwﬁé’QﬁcﬂL&éti% t-hexyl

per oxyneodecanoa per oxypl Val at 1,1, 3,3-tetranet hyl butyl

per oxY- 2- eRjayBALAISo 8r fror€igTahesd a sl B dofbfikiyxanoy! per oxy) hexane,

1- cycl ohexyl - 15 net hyl et hyl peroxy- 2- et hyl hexanoat e, t- hexyl

2- et | 2-et-hyl t t
per oxy- e&?g&g{?m@ﬁ%ﬁgﬁgﬁ(ﬁ‘ﬂ%y IRELERY 2- ®irhy éb?diﬁ R €.di! n‘—p%ﬁyl

per oxyi sob utylperoky)cyclohexan -

per oxyi sopr ate, per t hyl oat e,
t - butyl x%*au?g@rﬁgé% dhso Vi b&f?ngggiaggé{l%tgfeoxy)ﬁ aﬂe t - butyl

per oxy i sopnppitc car bo er oxy d}g;ﬁ,{

non?c(ar bong{e lty}?ﬁ&' iﬁ ) peroxgﬁg g{cg%dﬂ g’ty per%%%?cﬁe eé%lr?é{y

bi s(t-butyl Wsgdydr ot er t hese g tb?ﬁﬁ | one, or
two(or rm)r/ ?Ml)ﬁgge ar éyused |]%§g ngil}ﬁr}\gfg)%?éﬁf%SI] Peroxy etat@’i ncl udes,
for exanplqhnﬁiﬁoﬁyﬁuyihexyl 1 {ﬁﬁﬁi(fé EﬁkﬁﬁthybﬁXSHﬁeﬁﬁﬂqﬁ’

1, 1- bi s(t-hexyl peroxy)cycl ohexa

but yl per Ox)fﬂeﬁo%yﬁufﬂb%){}w(ﬁ%ﬁf&ﬁﬁ%é”eOn% of theseB used alone, or two
or more of these are used in combination. |
10 [0050] Peroxyester includes, for example, cumyl peroxyneodecanoate,
1,1,3,3-tetramethylbutyl peroxyneodecanoate, 1-cyclohexyl-1-
methylethyl peroxyneodecanoate, t-hexyl peroxyneodecanoate, t-butyl
peroxypivalate, 1,1,3,3-tetramethylbutyl peroxy-2-ethylhexanoate, 2,5-
dimethyl-2,5-bis(2-ethylhexanoylperoxy)hexane, 1-cyclohexyl-1-
15 methylethyl peroxy-2-ethylhexanoate, t-hexyl peroxy-2-ethylhexanoate,
t-butyl peroxy-2-ethylhexanoate, t-butyl peroxyisobutyrate, 1,1-bis(t-
butylperoxy)cyclohexane, t-hexyl peroxyisopropylmonocarbonate, t-
butyl peroxy-3,5,5-trimethythexanoate, t-butyl peroxylaurate, 2,5-
dimethyl-2,5-bis(m-toluoylperoxy)hexane, t-butyl peroxy isopropyl
20 monocarbonate, t-butyl peroxy-2-ethylhexyl monocarbonate, t-hexyl
peroxybenzoate, t-butyl peroxyacetate and  bis(t-butylperoxy)
hexahydroterephthalate. One of these is used alone, or two or more of
these are used in combination.
[0051] Peroxyketal includes, for example, 1,1-bis(t-hexylperoxy)-3,3,5-
25 trimethylcyclohexane, 1,1-bis(t-hexylperoxy)cyclohexane, 1,1-bis(t-
butylperoxy)-3,3,5-trimethylcyclohexane, 1,1-(t-
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but yl per oxy) cycl ododecane and 2, 2-bi s(t-butyl peroxy)decane. One of these is
used alone, or two or nore of these are used in conbination. [0052] '
Hydr oper oxi de i ncludes, for exanple, diisopropyl benzene hydroperoxi de and
cunene hydroperoxi de. One of these is used alone, 5 or two or nore of these
are used in conbination. [0053] Silyl peroxide includes, for exanple,
t-butyltrimethylsilyl peroxide, bis(t-butyl)dinethylsilyl peroxide,
t-butyltrivinylsilyl peroxide, bis(t-butyl)divinylsilyl peroxide,
tris(t-butyI)V|nyIS|IyI peroxide, t-butyltriallylsilyl peroxide,

e of t nodbityBedioledis %ﬁhg%e,ldoﬁ‘ﬁbgkéb& oAt e el & O
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10 and tris(t-butyl)allylsilyl peroxide. One of these is used alone, or two

or more of these are used in combination. |
[0054] When these organic peroxides are used, a decomposition
accelerator, an inhibitor, and the like may be further used in
combination.  Also, these organic peroxides are preferably those
15 covered with polyurethane-based or polyester-based polymer substances
or the like for microencapsulation because the usable life is extended.
[0055] Also, the azo compounds include, for example, 2,2'-azobis-2,4-
dimethylvaleronitrile,  1,1'-azobis(1-acetoxy-1-phenylethane), 2,2'-
azobisisobutyronitrile, 2,2'-azobis(2-methylbutyronitrile), dimethyl-2,2'-
20 azobisisobutyronitrile, 4,4'-azobis(4-cyanovaleric acid) and 1,1-
azobis(1-cyclohexanecarbonitrile). One of these is used alone, or two
or more of these are used in combination.
[0056] On the other hand, the photoinitiators are not particularly
limited, as long as the above-described organic peroxides and azo
25 compounds are excluded. Specific examples of the photoinitiators

~include benzoin ether such as benzoin ethyl ether and isopropyl benzoin
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et her, benzyl ketal such as benzyl and hydroxycycl ohexyl phenyl ketone,

ket ones such as benzophenone and acet ophenone, and their derivatives,

t hi oxant hones and bi si mi dazoles. One of these is used alone, or two or nore
of these are used in conbination. 5 [0057] A sensitizer, such as an am ne
conpound, a sul fur conpound and a phosphorus conpound, nay be added as
required, in any proportion, to the above photoinitiator. Wen the
photoinitiator is used as the radical polynerization initiator, a preferred
photoinitiator is selected according to the wavelength of a |ight source

c T?SE{ 0" corsitr, Myl ORERl | Sffeh 2E Hetfd MBACRIATHYEIRIGHARE bhémyID] 1he
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selected according to the wavelength of a light source used for light

10 irradiation, and the intended curing properties of the circuit connecting
material.

[0058] The sensitizers include, for example, aliphatic amine, aromatic
amine, alicyclic amine such as piperidine, o-tolylthiourea, sodium
diethyl dithiophosphate, soluble salts of aromatic sulfinic acid, N,N'-

15 dimethyl-p-aminobenzonitrile, N,N'-diethyl-p-aminobenzonitrile, N,N'-
di(B-cyanoethyl)-p-aminobenzonitrile, N,N'-di( -chloroethyl)-p-
aminobenzonitrile and tri-n-butylphosphine.

[0059] Further, as the sensitizer, non-dye-based sensitizers, such as
propiophenone, acetophenone, xanthone, 4-methylacetophenone,

20 benzophenone, fluorene, triphenylene, biphenyl, thioxanthone,
anthraguinone, 4 4'-bis(dimethylamino)benzophenone, 4.4'-
bis(diethylamino)benzophenone,  phenanthrene, naphthalene, 4-
phenylacetophenone, 4-phenylbenzophenone, 1-iodonaphthalene, 2-
iodonaphthalene, acenaphthene, 2-naphthonitrile, 1-naphthonitrile,

25 chrysene, benzyl, fluoranthene, pyrene, 1,2-benzanthracene, acridine,

anthracene, perylene, tetracene, and 2-methoxynaphthalene, and dye-
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based sensitizers, such as thionine, nethylene blue, |umflavin,

riboflavin, |um chronme, counmarin, psoral en, 8-nethoxypsoral en, 6-

met hyl coumari n, 5-nethoxypsoral en, 5-hydroxypsoral en, coumaryl pyrone,
acridine orange, acriflavine, proflavin, fluorescein, 5 cosine Y, cosine B,
erythrosi ne and rose bengal, can be used. [0060] One of the above-descri bed
sensitizers is used alone, or two or nore of the above-described
sensitizers are used in conbination. [0061] The conpoundi ng proportion of
the radical polynerization initiator can be appropriately set according to

S e R i ECH WA

S?ZPS?‘gbI S%Wfl?ﬁﬁ%%‘ﬁ%&?{fgﬁ% %Q@%fﬁafhﬁﬁ%#%f%f ?F%%i%?%@%%' farts by

”E‘g " = TRl Y, Q%S%Q%&?O%%éﬁtoﬁpohﬁbﬁéﬁ@%%@ E"Bf”t he ©

e PRATERLARKIA B orhigd SR IO ArBNip 0 RSeeibe,

conngct i ng %ﬁ%@aleosfn% 180+ sﬁﬁ'ef GG $Gse Eél%éz{]ec 19%8‘1%@8' ng proportion of
po or i 8§ nor han

t he Fadical yherizationinitia a arts by mass, there

3%3 Egste_g?dﬂ?‘ai RBO SHECah R RRorInel Seniifife fsaled FERERSY itﬁﬁjﬁgﬁéf e
y ij ﬁ\t/vpgi ot ofergFTRNF aboPReREibed '58‘}1&%%%'%%4@3%%{3 oo ' he |

: . ! . . , -
STy per ox RO TRE CERipRERdRlY YproRiABh'Ge, R BAREThoRIRBTAIRY Dacec
on the totaly; A tarPhe WdMprofigRlyY Sef AURSRERL to’the intended connection

10 temperature, connection time, and pot life, and the like. For example,

when the connection time is 10 seconds or less, the compounding
proportion of the radical polymerization initiator is preferably 0.1 to 30
parts by mass, and more preferably 1 to 20 parts by mass, based on 100
parts by mass of the total of the adhesive component, to obtain a
15 sufficient reaction rate. If the compounding proportion of the radical
polymerization initiator is less than 0.1 part by mass, the reaction rate
decreases, so that there is a tendency that the circuit connecting material
is not easily cured. If the compounding proportion of the radical
polymerization initiator is more than 30 parts by mass, there are
20 tendencies that the flowability of the circuit connecting material
decreases, that the connection resistance increases, and that the pot life
of the circuit connecting material is shortened. However, from the
viewpoint of achieving the object of the present invention, when the
adhesive component comprises silyl peroxide, the content proportion of
25 silyl peroxide is 0.10% or less by mass, in terms of silicon atoms, based

on the total amount of the adhesive component.
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[ 0062] The fluorine-containing polyimde resin according to the present

I nvention can be obtai ned by subjecting, for exanple, fluorine- containing
tetracarboxylic dianhydride and a di am ne conpound, tetracarboxylic

di anhydride and a fluorine-containing dianne 5 conpound, or
fluorine-containing tetracarboxylic dianhydride and a fluorine-containing
di am ne conpound to condensation reaction by a publicly known net hod.

[ 0063] For exanple, using the sanme noles or substantially the sane noles of
tetracarboxylic dianhydride, which may have a fluorine atom 10 and a

those subsiaadey ARCIENHTEGARHRife RRYARIE B ocR o & AR EER 16di ng
E?ELEESIEE 2?’89?11@% ﬁﬁrﬁ@%@(%@%ln%f@ﬁfiélﬁﬁfﬁﬁ?ﬁ e.rfﬁ%?‘ugéﬁﬁﬂll%r?@ﬁ‘i?%ﬁif ani de,
hexame%/hyl pho spﬂg[}%ll am Moﬂg%sg]%nhgﬂ?ﬁﬁl or (ﬂenopf%lﬁ%}ét %ﬂggnd%\s t he
or acual 1y, SraanooNy o VRG] e, of SEOHR-BRRIRG, ' BEIFIRCG.. e
Cempr at ur ooy, OBoRe PR i dﬁ%@@%‘ﬁﬁaﬂ]@ Rl * °
protuct ( parmaEOntafty A ‘ésﬁﬂ%ﬁm& i FRG edeagh l%?%yéfif—? on’

and ring cI {CTYE?W@% des a thermal ring closure method in which

heating trea d at 25 120 to 250C, and a chem cal ring
O e 308 T DRI UGhE e Wb Whofd r YubhiUheldify W sbhftd ©f osure

moles of tetracarboxylic dianhydride, which may have a fluorine atom,

10 and a diamine compound, which may have a fluorine atom, in an
organic solvent, these substances are subjected to addition reaction (the
order of adding the substances is optional) at a reaction temperature of
80°C or less, preferably 0 to 60°C. The above organic solvent includes
dimethylacetamide,  dimethylformamide, = N-methyl-2-pyrrolidone,

15 dimethylsulfoxide, = hexamethylphosphorylamide, = m-cresol, o-
chlorphenol and the like. As the reaction proceeds, the viscosity of the
reaction solution increases gradually, producing polyamide acid that is a
precursor of polyimide. The molecular weight of this polyamide acid
can be adjusted by heating at a temperature of 50 to 80°C for

20 depolymerization. |
[0064] The above polyimide resin can be obtained by subjecting the
above-described reaction product (polyamide acid) to dehydration and
ring closure. The dehydration and ring closure method includes a
thermal ring closure method in which heating treatment is performed at

25 120 to 250°C, and a chemical ring closure method usmg a dehydrator.

In the case of the thermal ring closure method, preferably, dehydration
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and ring closure are perforned while water produced in the dehydration
reaction is renoved out of the system At this tinme, water may be renoved
by azeotropy, using benzene, toluene, xylene, or the like. In the case of
the chem cal ring closure nethod, acid anhydride, that is, 5 acetic
anhydri de, propionic anhydride or benzoic anhydride, a carbodiimde
conpound, such as dicycl ohexylcarbodiim de or the like is preferably used
as the dehydrator. At this time, a ring closure catalyst, such as pyridine,
i soqui noline, trimethylam ne, am nopyridine and imdazole, may be used as

[ nthe r angogiie SOt ae? et Qe Whlis fef dhfafi i e EvRIGHBRT) ) "o
1 2 Vet hy naeRBr 3t eptfuled PRF e siigl AR thls irmd ARG mayhe™ TP &
12 (tet r aeiy PR Brkot BhehiiRbchest liEhs, xylegeyor the like. In
(hexamot hy s amr < e ERvmica oTaf AR igcietdd "acid anhydride, that is,
{ocChmot hy PSRRS b bHridlr | prbBloRilh JHRyERe o benzoic  anhydride, a
{docanst hyicehsaiaidd ARt Sl fplaflondxiaodiimide or the like
{ noxadocands HyRanapDy e aoi % BeBIdiitr | o, g e, a ring closure
S e e
di anhydr | dénﬁz%rgu%zg)hez,@gyg‘%e Yised as requ1red. (f’he de%yfrator 3P H1e n)gp P
10 closure catalyst is preferably used in the range of 1 to 8 moles with
- respect to 1 mole of tetracarboxylic dianhydride.

[0065] The tetracarboxylic dianhydride includes, for example, 1,2-

(ethylene)bis(trimellitate anhydride), 1,3-(trimethylene)bis(trimellitate

anhydride), 1,4-(tetramethylene)bis(trimellitate  anhydride), 1,5-

15 (pentamethylene)bis(trimellitate anhydride), 1,6-
(hexamethylene)bis(trimellitate anhydride), 1,7-
(heptamethylene)bis(trimellitate anhydride), - 1,8-
(octamethylene)bis(trimellitate anhydride), 1,9-
(nonamethylene)bis(trimellitate anhydride), 1,10-

20 (decamethylene)bis(trimellitate anhydride), 1,12-
(dodecamethylene)bis(trimellitate anhydride), 1,16-
(hexadecamethylene)bis(trimellitate anhydride), 1,18-
(octadecamethylene)bis(trimellitate anhydride), pyromellitic
dianhydride, 3,3'4.4'-biphenyltetracarboxylic dianhydride, 2,2',3,3"-

25 biphenyltetracarboxylic dianhydride, 2,2-bis(3,4-
dicarboxyphenyl)propane dianhydride, 2,2-bis(2,3-
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di car boxyphenyl ) propane di anhydride, 1,1-bis(2,3- dicarboxyphenyl)ethane

di anhydride, 1,1-bis(3,4- dicarboxyphenyl)ethane di anhydri de,

bi s( 2, 3-di car boxyphenyl ) met hane di anhydri de,

bi s( 3, 4-di car boxyphenyl ) met hane di anhydride, bis(3,4 5 -

di car boxyphenyl ) sul fone di anhydride, 3,4,9, 10-peryl enetetracarboxylic

di anhydri de, bis(3, 4-dicarboxyphenyl)ether di anhydride, benzene-
1,2,3,4-tetracarboxylic dianhydride, 3,4,3 ,41- benzophenonetetracarboxylic
di anhydride, 2,3,2',3 - benzophenonetetracarboxylic dianhydride, 3,3,3 ,64

ﬁgpﬁfﬂgfg2gﬁeaﬁggibggﬁgﬁﬁﬁﬁ%#%hﬂ;gpPégrHgﬁﬁwén@’naphthalgﬂ%#%ﬂ?é%érboxylic
napht hal englStPaRS PRSPPI Ay or | do DSTRIHIAE) or onaph Hgf?a%(ﬁ%“’ "

et racar ooV RR EDF RS ek S PR, @bﬁ?ﬁﬁﬁﬁ%&ﬁﬁéﬁ@ﬁ’@%ﬂl

fj.eérnﬁﬁﬁi oty R S BRI RNRpf e 20 & X%(éh%ne-

i arkyar | adiCatpREbhebERRAGY  deffixddad S & - ﬁﬁﬁaﬁv‘%%ﬁa% fy © %0

ai annyar | eV RBRLASR ! B PENER ARy GRORIRBESTY d'av"eéﬂy' hane
di car boxy pHomy HRRAPOkF ] SQ%LZ%LT%@@/@%&%’ T ahio(a pbIE

di car boxy PRERY) ) ndn e RiabHoRTRMY! o cvel gligkagg i anhydri dgg 2oy, 24

benzophenonetetracarboxyhc dianhydride, - 3334-
10 benzophenonetetracarboxylic dianhydride, - 1,2,5,6-
naphthalenctetracarboxylic dianhydride, 1,4,5.8-
naphthalenetctracarboxylic dianhydride, 2,3,6,7-
naphthalenetetracarboxylic dianhydride, 1,2,4,5-

naphthalenetetracarboxylic ~ dianhydride,  2,6-dichloronaphthalene-
15 1,4,5,8-tetracarboxylic dianhydride, 2,7-dich10ronaphthalene-1,4,5,8-
tetracarboxylic  dianhydride, 2,3,6,7-tetrachloronaphthalene-1,4,5,8-
tetracarboxylic ~ dianhydride, phenanthrene-1,8,9,10-tetracarboxylic
dianhydride, pyrazine-2,3,5,6-totracarboxylic dianhydride, thiophene-
2,3,5,6-tetracarboxylic  dianhydride, 2,3,_3',4-biph_eny1tetracafboxylic

20 dianhydride, 3,4,3'4-biphenyltetracarboxylic dianhydride, 2,3,2',3'-

| biphenyltetracarboxylic dianhydride, bis(3,4-
dicarboxyphenyl}dimethylsilane dianhydride, bis(3.4-
dicarboxyphenyl)methylphenylsilane dianhydride, bis(3,4-
dicarboxyphenﬂ)diphenylsilane dianhydride, 1,4-bis(3,4-

25 dicarboxyphenyldimethylsilyl)benzene  dianhydride, 1,3-bis(3,4-

dicarboxyphenyl)-1,1,3,3-tetramethyldicyclohexane  dianhydride, p-
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henyl enebi s(trinmellitate anhydride), ethylenetetracarboxylic dianhydride,
, 3, 4- but anet et racar boxyli ¢ di anhydri de, decahydronapht hal ene-

, 5,8-tetracarboxylic dianhydride, 4,8- dinethyl-

2,3,5, 6, 7- hexahydr onapht hal ene- 1, 2,5, 6-tetracarboxylic 5 dianhydri de,
cycl opentane-1, 2, 3, 4-tetracarboxyl i c dianhydri de,
pyrrolidine-2,3,4,5-tetracarboxylic dianhydride, 1, 2,3, 4-

cycl obut anet etracar boxyl i ¢ di anhydri de, bis(exo-bicyclo[2, 2, 1] hept ane-

2, 3-di carboxylic dianhydrid), bi Icyc! 0-[2,2,2]-octo-7-ene-2, 3,5, 6-
B Y e e
di anhydr i d?%ﬁl%fdﬂ% ' ( AV ?i%%%r'%%%@n@&%’éﬁ?"xyj bi s( %?ﬁ@?‘?@&@ |
cormb nat | o 15 1 URERCHAEER 5B e tiPePls ™ e PNHIERE, " BEThy or e

[ nctudes, ARAYEL MY SO ONYRORI AL AL BIECAEAERALLSY
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3%?“4;"2 gzgfﬂﬁfﬁéfggfﬁg%ﬁg@?@%? zge??ggiﬁé%éﬁié@& anhydr ila%@;-[ 0067] The
g-gh?gygﬁye i?n1n8, n{p§$%§%§ggﬁlgn*ﬁ%ﬁipfqg%%hET%ﬂ?@ﬂg2$§éﬁﬂﬁ)a -

4. 4" -di ani %%%E%@é:xﬁlﬁer (ﬁa.@hy&gcli m nﬁ?ﬁﬂém‘?&-@ﬁéﬂ-meaﬁ ,3,6-

3,47 - di am nadh PRBIXVIR! NGidfhydridle; %%'-bis(3,4-dicarboxyphenoxy)diphenyl

enyl e
2,3, 4-
4,5, 8-

p
1
1
1

g

10 sulfide dianhydride, 5-(2,5-dioxotetrahydrofuryl)—3-methy1-3?
cyclohexene-1,2-dicarboxylic  dianhydride, tetrahydrofuran-2,3,4,5-
tetracarboxylic dianhydride and 4.4'-(4,4'-

isopropylidenediphenoxy)bis(phthalic dianhydrid). These are used
alone, or two or more of these are used in combination.

15 [0066] The fluorine-containing tetracarboxylic dianhydride includes
those in which the hydrogen atom of the above-described
tetracarboxylic dianhydride is substituted with a fluorine atom. More
specifically, the fluorine-containing tetracarboxylic dianhydride
includes 2,2-bis(3,4-dicarboxyphenyl)hexafluoropropane dianhydride

20 (also known as "4,4'-hexafluoropropylidenic dianhydride) and 2,2,-
bis[4-(3 ,4-dicarbdxyphenyl)phenyl]hexaﬂuoropropane dianhydride.
[00.67] The diamine compounds include, for example, aromatic

diamines such as o-phenylenediamine, m-phenylenediamine, p-

phenylenediamine, 3,3'-diaminodiphenylether, 3.4-
25 diaminodiphenylether, 4 4'-diaminodiphenylether, 3,3
diaminodiphenylmethane, 3,4'-diaminodiphenylmethane, 4.4'-
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di am nodi phenyl nmet hane, bi s(4-am no- 3, 5-di et hyl phenyl ) net hane, -

bi s(4-am no- 3, 5-di i sopropyl phenyl ) net hane, 3, 3'-di am nodi phenyl sul f one,
3,4' -di am nodi phenyl sul fone, 4,4'-diam nodi phenyl sulfone,

3, 3" -di am nodi phenyl sulfide, 3,4'-diam nodi phenyl sulfide, 4,4 5

di am nodi phenyl sulfide, 3,3'-di am nodi phenyl ketone, 3,4'- diam nodi phenyl
ket one, 4,4'-di am nodi phenyl ketone, 2,2-bis(3- am nophenyl) propane,
2,2'-(3,4" -di am nodi phenyl ) propane, 2, 2-bi s(4- am nophenyl) propane,

1, 3- bi s(3- am nophenoxy) benzene, 1, 4-bi s(3- am nophenoxy)benzene,

1, 4- bi s(4- am nophenoxy) benzene, 3,3'-(1,4 10

pheny! enebi giainifiphdiyirletisane) ) bbi 'ahﬁimms_dimétk?ﬂpmm efifRles (1-
nethylethylidene))g¥£a%?vﬁne, 4, 4' (1, 4-'phenyl enebi s( 1~ ﬁh ’

met hyl et hyl bidenamibiosRBLdiifmropyBlensd inéanam nophenqkynhsaipheayprane,
2, 2- bi s(4- (4- " am nophenoxy) he%%pr?%)g?\e, ’ ’ bRy

bi s(4- (3- amylepien e )diseinbdiphehyH&ulfone, 4.4'-diamjnodiphenyl sulfon
bis(4-(4-anﬁnophénoiy)phenyl)?ﬁlf de, bis(4-?3-_an{ﬁ%%ﬁeno¥yfp gh?f)sulfone,
bi's( 4- (4- ams poghanpidiphenyl ) sulfidne 3andigmnclipRenoPerntge.acud. and

; 4-ant EH poe.
al i phatic diam nes such as 1,2- diani noet hane, ami nopr opané,

- 97 gam nodiniiiedipheinyl 0| Afiifidpent 338 dianHngiAfcidicX didone,  3,4'-

1, 7- di am nohept ane, 0 di am hoocfane, 1, antnononane,

1, 10- di am ng@es; i - JedaARnNo 3 1 am deoangic(3.
1, 2-di am nog%?ﬁgﬁg%%eﬁ d%?nﬁﬁlbpgwgﬁlaggg%@p}%gﬂs(raknét%gg@’bygglglsf(gl | owi ng

Dol yoxyal Kyl oyl ipropaf, (27 [P foBRASIIBEARE. (2281 400,
D 2000, - 490 Rra%BPanED- 09-bif3- 2o eh RbddAnernYpi3ed by Sun

Technochem cal .
aminophenoxy)benzene, 1,4-bis(4-aminophenoxy)benzene, 3,3'-(1,4-

10 phenylenebis(1-methylethylidene))bisaniline, 3,4'-(1,4-phenylenebis(1-
methylethylidene))bisaniline, 4,4'-(1,4-phenylenebis(1-
methylethylidene})bisaniline, 2,2-bis(4-(3-
aminophenoxy)phenyl)propane, 2,2-bis(4-(4-

aminophenoxy)phenyl)propane, bis(4-(3-aminophenoxy)phenyl)sulfide,
15 bis(4-(4-aminophenoxy)phenyl)sulfide, bis(4-(3-
aminophenoxy)phenyl)sulfone, bis(4-(4-aminophenoxy)phenyl)sulfone
and 3,5-diaminobehzoic acid, and aliphatic diamines such as 1,2-
diaminoethane, 1,3-diaminopropane,  1,4-diaminobutane, 1,5-
diaminopentane,  1,6-diaminohexane, 1,7-diaminoheptane, 1,8-
20 ~ diaminooctane, 1,9-diaminononane, 1,10-diaminodecane, 1,11-
diaminoundecane, 1,12-diaminododecane, 1,2-diaminocyclohexane,
diaminopolysiloxane represented by the following general formula (1),
1,3-bis(aminomethyl)cyclohexane and polyoxyalkylenediamines such
as the trade name JEFFAMINE D-230, D-400, D-2000, D-4000, ED-
25 600, ED-900, ED-2001 and EDR-148, manufactured by Sun

Technochemical.
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[chemical formula 1] RRL H2ZN S -NH2 (1) RZ MR2 In fornmula (1), L' and L2
each independently represent a divalent hydrocarbon group having 1 to 30
carbon atons and may be the sanme or 5 different fromeach other. R and R2
each independently represent a nonoval ent hydrocarbon group having
preferably 1 to 30, nore preferably 1 to 20, and particularly preferably 1
to 10 carbon atons, and may be the sane or different fromeach other. in
represents an integer of 1 or nore. 10 [0068] The fl uorine-containing

di am ne conpounds include those in which the hydrogen atons of the
above-descri bed di am ne conpounds are substituted with fluorine atons. Mre
speci fi cal Inhernien] ffb@nlNE] contai ning di am ne conpounds include 3,3 -

di am nodi phenyl di f I uor onet hane, 3,4' 15 di am nodi phenyl di f | uor onet hane,

4, 4" - dianinodiphenylgjflu onet hane, 2, 2-bis(3-

am nophenyl ) hexaf |l u ‘ppropgne, 2,2-(3,4' - diam nodi phenyl ) hexaf | uor opr opane,
2,2-bi s(4- apimeqh H-udrom.opang, 2, 2-bis(4-(3 20
aninophenoxy)phenyl)hé%afldgropropane and 2, 2-bi s(4-(4-

am nophenoxy) phenyl )hBx th Or opr opane. [ 0069] The above-descri bed
fluorine-containing tetracarboxylic dianhydride and fluorine-containing

di ami ne CO'IHOPdl‘i'ﬁulfﬁﬂK%eL“Sﬁﬁi LD caeRbimigentently hrdpiesaRtoy ednesést bed

tetracarboxyl1c dian ride 27
hydrocarbon group having 1 to 30 carbon atoms and may be the same or

S5 different from each other. R' and R? each independently represent a
monovalent hydrocarbon group having preferably 1 to 30, more
preferably 1 to 20, and particularly preferably 1 to 10 carbon atoms, and
may be the same or different from each other. m represents an integer
of 1 or more.

10 [0068] The fluorine-containing diamine compounds include those in
which the hydrogen atoms of the above-described diamine compounds

are substituted with fluorine atoms. More specifically, the fluorine-

containing diamine compounds include 3,3
diaminodiphenyldifluoromethane, 3.4
15 diaminodiphenyldifluoromethane, 4.4'-
diaminodiphenyldifluoromethane, 2,2-bis(3-
aminophenyl)hexafluoropropane, 2,2-(3,4'-
diaminodiphenyl)hexafluoropropane, 2,2-bis(4-
aminophenyl)hexafluoropropane, 2,2-bis(4-(3-
20 aminophenoxy)phenyl)hexafluoropropane and 2,2-bis(4-(4-

aminophenoxy)phenyl)hexafluoropropane.
[0069] The above-described fluorine-containing  tetracarboxylic
dianhydride and fluorine-containing diamine compounds may be used

in combination with the above-described tetracarboxylic dianhydride
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and di am ne conmpounds having no fluorine. [0070] The fluorine-containing
pol yi m de resins have excellent solubility and conpatibility due to having

fluorine, have high adhesiveness to inorganic substances, such as glass and

nmetal, and also 5 have excellent heat resistance due to having an i mde
structure. Also, fluorine-containing polyimde resins nodified with

chl orine, hydroxyl groups or carboxyl groups are nore preferred fromthe
vi ewpoi nt of conpatibility and adhesi veness. [0071] The fl uori ne-contai ni ng
epoxy resins according to the present 10 invention are preferably those

havi ng two d‘iﬁfrﬁ 8loueh q&r%ﬁ%ﬂb ﬂﬁ gDI ecul e. The fluorine-containing

epoxy resins are, For e anpl e Se 1n |ch hydrogen atons in epoxy

resins are [994?611 "]']EHE e ¥rie- céﬁtﬁﬁ{lhge @% LT %ﬁmxyh%‘fe%r %ygﬂl n and

exanpl e, bisphenol type ‘epoxy reS| from ep| C

bi sphenol  Agbili ﬁ ARd J&Iﬁgﬁmh Kk tbers]lﬁ}aflgerﬂ rq{ﬂv%plﬁg‘lhnrohydrl n

and phenol novo or cres nov nap ype ’epoxy re s having

2 skel et on adHAGRIchEL0th M‘gaﬁfdﬁeﬁﬁ%&gésngyc@'axglgyé aAlldlEial YRR) SRR, T esi ns,

gl yci dyl efh epox esl ns epoxy resins an alicyclic

typé; epoxy Ha%' éi?t:ell%ﬁt ﬂj%%? ?ésﬁ?ﬁﬁcé 'd'd%rtbrl’f"a\ﬁﬁgtﬁ Rhite SROXNrEESIA sd) S used

al one, or two -contal nin OXYy resins are use

Combi nat SLﬂuO‘*ilﬁi@ C?ﬂ*ﬂhﬁn@fvé%hﬁ@eﬂ%éﬁ%@@%‘aﬁgﬁmﬁe&lﬂ Fingomydfo 687'3]“
Th f
| m?ﬁ?l Ssory rBﬁ?ﬁEﬁ %ﬁo&?ﬁbﬁ@é yarE 1?1%1‘%35&" yzab eolrvlfér}ﬁg E Q%e i ke

are reduceq:otnqut?&hwgharadlhggﬁ,e%sgass to prevent eI ectron mgration. 28

[0071] The fluorine-containing epoxy resins according to the present

10 invention are preferably those having two or more glycidyl groups in
one molecule. The fluorine-containing epoxy resins are, for example,
those in which hydrogen atoms in epoxy resins are substituted with
fluorine atoms. The epoxy resins include, for example, bisphenol type
epoxy resins derived from epichlorohydrin and bisphenol A, F, or AD,

15 epoxy novolak resins derived from epichlorohydrin and phenol novolak
or cresol novolak, naphthalene type epoxy resins having a skeleton
comprising a naphthalene ring, glycidyl amine type epoxy resins,
glycidyl ether type epoxy resins, biphenyl type epoxy resins and
alicyclic type epoxy resins.

20 [0072] One fluorine-containing epoxy resin is used alone, or two or
more fluorine-containing epoxy resins are used in combination. Also,
the fluorine-containing epoxy resins can be used in combination with
the above epoxy resins containing no ﬂuoriné.

[0073] These epoxy resins are preferably high-purity products, in which

25 impurity ions (N', Cr’, and the like), hydrolyzable chlorine and the like

are reduced to 300 ppm or less by mass, to prevent electron migration.
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[0074] Al so, when the circuit connecting material of the present invention
contains the fluorine-containing epoxy resin, the circuit connecting
material preferably further contains an epoxy resin curing agent. The epoxy
resin curing agent according to the present invention 5 is preferably a

| atent curi-ng agent fromthe viewpoint of obtaining |onger pot life. The

| atent curing agent includes, for exanple, an i m dazole type, a hydrazide
type, boron trifluoride-am ne conplexes, sulfoniumsalts, am ne imde,

pol yam ne salts and di cyandi am de. Also, fromthe viewpoint of extending

pol yur ot hark0g3L A6 “whkh, Bk ctrBBECtOnBiRE ToBlEM ket WREEce " or
or tvo or” AOVENGER: epEng shty FROCRA R TE, EPeYarEtR B SHicea. Vnen
i b1 ot eL BRIt AY Tl SRR BRI B "
50 parts by dhibe. Thdhelvredf FRRK ARl Recosying  BRpre Rt BvasTiodd o 100
Fare 11 s eltelfuhdaRhl TR HISR b 8% Y Buridl ot GhRikinggent 1<
e o SoheBP e U e BB ab b ndBEES TR el 1 €2
oo o anee e, B NGRS e Rk RLe el R TRRE 251 e
L ovabi 1 Bk, SEHEL o, SPRREC ARalREL s, 5t SRORErRRle L,
connecting Xféto?riir&ln tRe SH vrvtp%?ftd of 2egxtending the usable life, these curing
10 agents are preferably those covered with polyurethane-based or
polyester-based polymer substances or the like for microencapsulation.
One of these epoxy resin curing agents is used alone, or two or more of
these epoxy resin curing agents are mixed and used. When the epoxy
resin curing agent is used, a decomposiﬁon accelerator, an inhibitor, and
15 the like may be used in combination. '
[0075] The compounding proportion of the epoxy resin curing agent is
preferably 0.1 to 60 parts by mass, and more preferably 1 to 20 parts by
mass, based on 100 parts by mass of the adhesive component, to obtain
a sufficient reaction rate. If the compounding proportion of the epoxy
20 resin curing agent is less than 0.1 part by mass, the reaction rate
decreases, so that therc are tendencies that the adhesive strength
decreases, and that the connection resistance increases. If the
compounding proportion of the epoxy resin curing agent is more than
60 parts by mass, there are tendencies that the flowability of the circuit

25 connecting material decreases, that the connection resistance increases,

and that the pot life of the circuit connecting material is shortened.
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[0076] Al so, the weight average nol ecul ar wei ght of the fluorine- containing
organi ¢ conpound is preferably 5000 to 1000000 and nore preferably 20000 to
200000 fromthe viewpoint of excellent stress relaxation properties during
curing, and a further inprovenent in 5 adhesiveness. If the weight average
nmol ecul ar wei ght of the fluorine--containing organic conpound is |ess than
5000, there is a tendency that the filmformability is insufficient when
the circuit connecting material 1is used as a filmdescribed below If the
wei ght average nol ecular weight is nore than 1000000, there is a tendency

that the CTO@%LQIE@)} X eliﬂfﬁYglﬁha%{)agg f@é;lgeﬁ%?t FeiShP o thd qggcﬁ"lne-[he wei ght

aver age nolec r wel ght is's tron i s “obtained neasur enment
by gel per i @ﬂﬁ&%h@lﬁﬁ% /St i litions
shown in ngﬁtedﬂ%@ég?f conver si on %g%efe?ﬂgyc?%?gﬁpgﬁnggr%@ of standard
pol ystyren . opdi4dTd gﬁ,gjo i e I.ght

aver age m?’é%ﬁ%@yvgiag@ﬂte gt? 2tone fﬁ%rrﬁi ﬁ?aé?cvgn i E\I?tﬁg?p%\;?@%@lhges’#@ssi ns is

measur ed. - axGRONC BAGARRS dZrind" BufRRL L PNE ABAR HEpYE Gk AYAT 200

nol ecul ar wei' g of orine- co g organi’c conpou han t he

1 uar ne- ooahelifkfigs, POIYHE Gl ok pRRBSHEdycidhy LAV diFab e 1) 30

GPC conditions 1 condition chromatography Hitachi

o000 YPeguESHITE e AR 4 P SROOTPRAEweRcy ed rare

the film formability is insufficient when the circuit connecting matcrial
is used as a film described below. If the weight average molecular
weight is more than 1000000, there is a tendency that the compatibility
10 with other components is poor.
[0077] The weight average molecular weight in this specification is
obtained by measurement by gel permeation chromatography (GPC)
analysis according to conditions shown in Table 1, and conversion using
the calibration curve of standard polystyrene. Here, GPC conditions 1
15 are conditions when the weight average molecular weight of the
fluorine-containing polyimide resins is measured, and GPC conditions 2
are conditions when the weight average molecular weight of fluorine-
‘containing organic compounds other than the fluorine-containing
polyimide resins is measured.
20 [0078]
[Table 1]
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L- 4200 L-3300RI Detector (trade nane, manufactured by (manufactured by
Hitachi, Ltd.) Htachi, Ltd.) GS000HXL Gel pack G.-R420 AO000HXL Cel pack

G- R430 Colum G000HXL Cel pack G.- R440 (trade nanme, manufactured by (trade
name, manufactured by TOSOH CORPORATI ON) Hitachi Chem cal Conpany, Ltd.).
l'ithiumbromde (LiBr)/ Eluent N, N-dinethylformanm de (DVF) tetrahydrofuran
(0.03nol /L) phosphoric acid (0.06nol /L) Measurenent 30C 40C Tenperature
Flow Rate 1.Om/mn 1.75m /mn [0079] Al so, fromthe viewpoint of inproving
t he ease of _handling, and the heat resistance of the circuit connecting
materi al, tlhe gl ass |t ransi GroronditAPEr at ur e[ of t hesdd ddpditisie=2cont al hi ng

organi c corpound i s |pHedhehaaiyuid abkat rie.” The upper rimt valug of the
gl ass trangi Ein@nent §nper at ur e @kqt he f LIl),g?I ne- contigachiln®0B hgani c canpound i s

not partiqul agdy |i|jm t(ggdengrqggr%ufg%g frod??aﬁet}ﬁm\é' ?Mﬂt@&d@ provi ng
the heat rgsistance |of suf\ngysy E:&RP&R& thng mat &gt ahs oy
fluori ne- cqmtarmmgjorganTc npoutd- preferabty 00 C group
and/ or an al |]5é{gk0|r group. The aromatic group | u eg, exg}énpl b, a
phenyl groyp and a |phemyhRasegbplinchiibe)alfi cy rIa ecn?gfﬂ’iﬂ?“ it for
exanpl e, a ﬂy eHohexyH—group—and—a—cyet-ohex pghi, Ltd.)
" G600OHXL Gelpack GL-R420
G4000HXL Gelpack GL-R430
Column G2000HXL Gelpack GL-R440
(trade name, manufactured by (trade name, manufactured by
TOSOH CORPORATION) Hitachi Chemical Company, Ltd.)
lithium bromide (LiBr)/
Eluent N’N-dlmet}lo)zf;nriﬁ;de (DMF) tetrahydrofuran
phosphoric acid (0.06mol/L)
Measurement o o
Temperature 30°C 40°C
Flow Rate ‘ 1.0ml/min 1.75ml/min

[0079] Also, from the viewpoint of improving the ease of handling, and
the heat resistance of the circuit connecting material, the glass transition
temperature of the fluorine-containing organic compound is preferably
5 50°C or more. The upper limit value of the glass transition
temperature of the fluorine-containing organic compbund is not
particularly limited.
[0080] Further, from the viewpoint of improving the heat resistance of
the circuit connecting material, the fluorine-containing organic
10 compound preferably has an aromatic group and/or an alicyclic group.
The aromatic group includes, for example, a phenyl group and a
phenylene group. The alicyclic group includes, for example, a
cyclohexyl group and a cyclohexylene group.
[0081] Also, the fluorine-containing organic compound is preferably
15 soluble in an organic solvent. In a circuit connecting material in which

the fluorine-containing organic compound is only dispersed in an
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[ 0081] Also, the fluorine-containing organic conpound is preferably 15
soluble in an organic solvent. In a circuit connecting material in which

the fluorine-containing organic conpound is only dispersed in an 31 organic
sol vent, | ayer separation may occur during storage. In this case, inbalance
in the conposition of the adhesive conponent included in the circuit
connecting material occurs, easily causing decreases in the adhesiveness
and transferability of the obtained circuit connecting 5 material to the
circuit nenbers. On the other hand, when the fluorine- containing organic
conpound is soluble in an organic solvent, |ayer separation does not occur

easily eyenoféaﬂi@eaolaéﬁ,!layer IsBparation' AN decat aurise doaigel MIal giige in the
conposition of the adhesive conponent ircluded in the circuit connecting

materi al doggsd)dinbetaite Reghel dompOsiliver 6f Heeadlidrev® BbRIpHRRNE ificlHiEd
connecting material has excellen adhesi veness and transferability to the

circuit nmermetl cireiig.coRAbdting $0aBhE obBuRD cQ§iUABhGsIAG! dnéas®BaNThEhat 1% or
nore by mass of the fluorine=containing organi’c conpound Is dissolved in

the organi cadh@livemdssatand>&ankfehBilay! vf HEPodhtaimede ctuieTdndbctiR

fluorine- 15 containing organic conpound is dissolved in the organrc

sol vent . [ ORfRbridh® Medsifiuic aRdHBets. | SORThe RAKS! KA EWHch itHe Fledra-| ong as

it is one generally used in the circuit connecting material. The organic

sol vent i “@bﬂf&%ﬂlgf @fgsﬁﬁé‘rﬂﬂﬁggoﬁﬁﬂ hgl ssthiBle iﬁeérpr@ﬂ“%?ﬁi%t EGRHF, Of e,

tol uene, and ethyl” acetate. e of these organic solvents can bé used
al one, or  ZehdrahoArddEIotBcduRRS8il) SR ﬁ_tﬁey\a@eqéﬁgﬁra Q@luﬁdﬁeﬁfl&nd used.

[0083] Thus, the fluorine-containing organic conpound is also soluBle in an

crgante sol Wnhulctohal e o Ot Schpor | 1y

included in the circuit connecting material does not occur easily.

10 Therefore, the obtained circuit connecting material has excellent
adhesiveness and transferability to the circuit members. Here, being
soluble in an organic solvent means that 1% or more by mass of the
fluorine-containing organic compound is dissolved in the organic
solvent at 25°C. Preferably, 10% or more by mass of ‘the fluorine-

15 containing organic compound is dissolved in the organic solvent.
[0082] The organic solvent is not particularly limited as long as it is one
generally used in the circuit connecting material. The organic solvent
includes, for example, methyl ethyl ketone, tetrahydrofuran, toluene,
and ethyl acetate. One of these organic solvents can be used alone, or

20 two or more of these organic solvents can be mixed and used.
[0083] Thus, the fluorine-containing organic compound is also soluble
in an organic solvent having a relatively low boiling point, such as
methyl ethyl ketone, so that the solvent selection range when the circuit
connecting material contains an organic solvent is widened, and a circuit

25 connecting material in which the adhesive component is not easily

localized can be fabricated. Therefore, the obtained circuit connecting
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connecting material contains an organic solvent is wdened, and a circuit 25
connecting material in which the adhesive conponent is not easily |localized
can be fabricated. Therefore, the obtained circuit connecting 32 materi al
has further excellent adhesiveness and transferability to the «circuit
menbers. [0084] In the circuit connecting material of the present invention,
the adhesive conponent contains 0.10%or. less by mass of a silicon- 5
cont ai ni ng conmpound, in terns-of silicon atons, based on the total anount of
t he adhesi ve conponent. The silicon-containing conpound nmay be one included

i n the adhefjfepial WEROREHherrRREEIERO auh@sqveﬂés%ean&e&&ﬁsfe%m to lihe

fl uori ne-contai ning organi ¢ conpound, or nay be one havi ng a silicon atom
in the nol esrdst Rkenithgsabove-descri bed fluorine 10 containing organic
conpound. In other words, the adhesive conponent according to the present

nventi on (TgRapTaate @iréﬂl%'% HRBCHASA|CHAI O OB TROUMOR the?

silicon-contain ng COI'TpOUﬂ ferent fromt uori ne-contal’ni ng or ganl Cc

conpound, - GihEBe %eﬁ{;ﬁirgeén@ndf@man{sl ORTO%e LFORS3! By NeraQ5 9H I igmpund havi ng

a silicon 15 atomin't ecul e, as I 'con-tontai ning conpound. [0085]

Wierg t he S'do'n‘fféiﬁlr%ve f@mﬁicm@ﬂﬁg éﬁsﬂ%m%vmg %a§ed'&9rthe8¢to@m in the

nol ecul e of the uori'ne-contai ning organi ¢ °~ conpound,

si | con- confmbmiinef ARIAMERIVE 8o C@{ @bl ¥ %rh‘i‘lw@n%h?é]%lgi’%ébiﬂp%%ﬁ structure

I's introduced |nto t he above- des bed fluorine 20 con I ng organic

conpound, tha¥ HeSond ih¢IUEEH A" tBE"HAH e?,hglc@m%gﬁbﬁt aBQﬁPHHﬁPLH@Hb@Ge a silicone

structure, fromthe viewolnt of rovi ng the adhesiveness to

glogtsz . m ;déstﬁbacli glodncfe‘rﬂ;ete-g?ﬁt%ﬁhhg&gaﬁi@céﬁﬁouﬁw bRre8aPbeldife Ravizg t member

a silicon atom in the molecule of the above-described fluorine-

10 containing organic compound. In other words, the adhesive
component according to the present invention may contain a fluorine-
containing organic compound and a silicon-containing compound
different from the fluorine-containing organic compound, or may
contain only a fluorine-containing organic compound having a silicon

15 atom in the molecule, as a silicon-containing compound.
[0085] When the silicon-containing compound is one having a silicon
atom in the molecule of the above ﬂuorine;contajning organic
compound, the silicon-containing compound is preferably one in which
a silicone structure is introduced into the above-described fluorine-

20 containing organic compound, that is, a fluorine-containing organic
compound having a silicone structure, from the viewpoint of further
improving the adhesiveness to glass, which is a circuit substrate, and the
surface of the circuit member coated with a silicone resin. Such
silicon-containing compounds include, for example, compounds in

25 which radically polymerizable fluorine-containing organic compounds,

fluorine-containing polyimide resins, and fluorine-containing epoxy
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si licon-contai ning conpounds include, for exanple, conpounds in 25 which
radi cal ly pol yneri zabl e fluorine-containing organi c conpounds,

fl uori ne-containing polyimde resins, and fluorine-containing epoxy 33
resins are respectively nodified with silicone. Mre specifically, the
silicon-contai ning conpounds include fluorine-containing polyimde resins
obt ai ned by subjecting fluorine-containing tetracarboxylic dianhydride, and
di am nopol ysi | oxane represented by the above general 5 fornula (1) to
condensation reaction by a publicly known nmethod. [0086] If the content of
the silicone6pRtAtnclPedralunddifedaiith 4 .1 PE ! rms of
silicon atons, based gn theytotal anount o?ao?ﬂe g@%%%? e gg%%%ngﬁ%, t he
adnesi venesgiideh-bhfitfihfiet idonIFRRLS ihgludeMTRYRtb-cBitaik ' to the
supporting substrate irrl%reas s over 1gutd| ne. As acgg{s%lﬁl?l,% mﬁéﬁﬁ%sa _
tendency tGeGitdSSiRalRE eBF e subjedtlrits FRfoffic-¢dutainihE" GeRaBarddigIRANeS! Ve

conponent nore preferably “ cont o sil1con-contarni ng conpotn [ 0087] -
From a si md; ] | ayx@ﬁ Rggéﬁ, [ CRARNBHL [ e
fluori ne-cg%%g?thtﬁ%ﬂg% y?hm e%Ptggfsrll, t 2 C Iraltent Oﬁﬂ)tt}}g%%%(@ gb’he}ﬁl
siligon-co bR R s ' 14N hpide resin is
pref%rabl yrﬁl)g/lglggd] e)gfg by rragéslﬁolﬁE@%(girdnfgb¥?e%?ﬁ%gr@g&gnmﬁ%tfigg188] In the
circuit cor ' ' - j j ‘ﬁ&l@e e
conponent g?g?gl ggltgg;cgp%@etr&gtpﬂr??%llﬁgﬁp ost%ﬁgft{% tyg@; m?dr[lrg% acryaglte for the
pur pose of O.W/@%nﬁgémﬁeﬁﬁ@oﬁ%&a aldifls 20a RANGH e (GAMRRRARY: gront ai ni ng
(net t he” adhe 0

-phosphat e type aérylate inproves sive strengt the circuit

connect i ng ¢fgt :%Iﬂe%i\ﬁg ggmdﬂcﬁﬂl %1%% %ﬁdﬂeﬁf}fe@%ﬁ GoMBHLEIRR, nRfbedsisTetal - As

phosphate type (net at e, I C own ones can be used w t hout
particul ar jhjgihia8] Bidt the tackiness to the supporting substrate increases over

10 time. As a result, there is a tendency to cause a decrease in
transferability. Therefore, the adhesive component more preferably
contains no silicon-containing compound. |
[00871 From a similar viewpoint, when the adhesive component
contains the fluorine-containing polyimide resin, the content of the

15 silicon-containing compound in the fluorine-containing polyimide resin
is preferably 1% or less by mass, in terms of silicon atoms.

[0088] In the circuit connecting material of the present invention,; the
adhesive component preferably further contains phosphate type
(meth)acrylate for the purpose of improving the adhesiveness. The

20 adhesive component containing phosphate type (meth)acrylate improves
the adhesive strength of the circuit connecting material to particularly
inorganic materials, such as metal. As phosphate type (meth)acrylate,
publicly known ones can be used without particular limitation.
Specific examples of phosphate type (meth)acrylate include compounds

25 represented by the following general formula (2):

[chemical formula 2]
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Speci fi c exanpl es of phosphate type (nmeth)acrylate include conmpounds 25
represented by the follow ng general forrmula (2): [chemical fornmula 2] 34 O
CH3 ( HO-Il OCH2CH2 OCHO I =CH2 (2) 3-n n in which, n represents an integer
of 1 to 3. [0089] Generally, phosphate type (neth)acrylate is obtained as a
reaction product of phosphoric anhydride and 2-hydroxyethyl 5
(meth)acryl ate. Phosphate type (neth)acrylate specifically includes
nono( 2- net hacryl oyl oxyet hyl )aci d phosphate and di ( 2-
met hacryl oyl oxyet hyl )aci d phosphate. One of these is used alone, or two or
nore of these are ysed in conbiQ%%ion [ 0090] Ot her than those descri bed
above, anot her natﬁrial may be added to the adhesive conponent according
f | e

to the purposge se. For exa . dn adh% i ve aid, such as a coupling
agent, an adE@Q§“ﬁ SOCH:Alr FHYUG—4Gent and Z)Ieveling agent, may be
appropriately added tlo the adhesive anponent. Thus, further better
adhesi veness and handling properties can be provided. 15 [00911 As the

coupl i ng_aggkhichehirghRRentsdiiHlteS0UPT 0aCTY! group-,. am no group-, epoxy
g

group- and 1socyahat e group-contarni ng natférials can be preferably used

Loortine v[ouRY] MerkhaRt) SHYUSPHEN Hypen (RARRRIVERESR: BRAlell GR! . o1l ane

coupl i ng agents” havi ng roups
((agr SFE)Q;‘S; E)f%y cﬁ ?%?E@% gl%}fgﬁﬁeﬁ/o%@%?ﬁ: GAhg@ride and 2-hydroxyethyl
met facry| OXRARREYBETE! PROKPRARY typd anfetiMtr{Bite specifically includes
mono(2-methacryloyloxyethyl)acid phosphate and di(2-
methacryloyloxyethyl)acid phosphate. One of these is used alone, or
two or more of these are used in combination.
[0090] Other than those described above, another material may be
10 added to the adhesive component according to the purpose of use. For
example, an adhesive aid, such as a coupling agent, an adhesiveness
improving agent and a leveling agent, may be appropriately added to the
adhesive component. Thus, further better adhesiveness and héndling
properties can be provided.
15 [0091] As the coupling agent, ketimine-, vinyl group-, acryl group-,
amino group-, €poxy group- and isocyanate group-containing matérials
can be preferably used from the viewpoint of an improvement in

adhesiveness. Specifically, silane coupling agents having acryl groups

include (3-methacryloxypropyl)trimethoxysilane, (3-
20 acryloxypropyl)trimethoxysilane, (3-
methacryloxypropyl)dimethoxymethylsilane | and (3-
acryloxypropyl)dimethoxymethylsilane. Silane coupling agents
having amino groups include N-B(aminoethyl)y-
aminopropyltrimethoxysilane, N-B(amindethyl)y-
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acryl oxypropyl ) di net hoxynet hyl sil ane. Silane coupling agents having am no
groups include N-(3(am noethyl)y- am nopropyl trinmethoxysil ane,

N (3(am noet hyl )y- 35 am nopropyl net hyl di net hoxysi | ane,

y-am nopropyl tri et hoxysi |l ane, N phenyl -y-am nopropyl tri met hoxysil ane and
the Iike. Silane coupling agents having ketim ne include those obtained by
reacting the above silane coupling agents having am no groups wth ketone
conpounds 5 such as acetone, nethyl ethyl ketone and nethyl isobutyl ketone.
Al so, silane coupling agents having epoxy groups include y-

R e
T SR e oo O 3, O SRR 155
o, ISR AN (AP MIG ek R I BRECL
0.1 : ' '

0, P20 PHIEBEScoUNE dtol, phEERGHRLN S SHbE RO et iglae
POl TR IR e L ARy YRR L T
ot o A08 SLBTEL 00T L B AR e
e L R
B P RO el B A1EREC ! PGl Bos o o

methyldiethoxysilane and the like.

10 [0092] The compounding proportion of the coupling agent is preferably
0.1 to 20 parts by mass, based on 100 parts by mass of the total of other
compounds in the circuit connecting material. If the compounding
proportion of the coupling agent is less than 0.1 part by mass, there is a
tendency that no substantial effect of addition is obtained. Also, if the

15 compounding proportion of the coupling agent is more than 20 parts by
mass, there are tendencies that the film formability of an adhesive layer
made of the circuit connecting material, in forming the adhesive layer
on the supporting substrate, decreases, and that the film thickness
strength decreases. However, from the viewpoint of effectively

20 achieving the object of the present invention, preferably, the coupling
agent is not one containing silicon, such as a silane coupling agent.
When the coupling agent is a silane coupling agent, the compounding
proportion of the silane coupling agent is 0.1% or less by mass, in terms
of silicon atoms, based on the total amount of the adhesive component.

25 [0093] The adhesive component should be included in the circuit

connecting material in the range of more than 0 and 100% or less by
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of silicon atonms, based on the total anmount of the adhesive conponent. 25

[ 0093] The adhesi ve conponent should be included in the circuit connecting
material in the range of nmore than 0 and 100% or |less by 36 mass, fromthe
vi ewpoi nt of achi eving the object of the present invention. [0094] Even if
the circuit connecting material of the present invention contains no
conductive particles, connection is obtained by the direct 5 contact of the
circuit el ectrodes which are opposed to each other during connection.
However, the circuit connecting material preferably contains conductive

0ot ai ned. [ D00%] FAR. Gisn e ROERDIRT LVRAG UREE ofiof T, TN CpfRei fo™® ' °

present  1Q,4,BNEBRI On are not particularly limted as long as they are those
havi ng con UCtIVI ty that can obtain electrical connection. The conductlve

gﬁ(r:lt Isg: SZrI carébﬂ)[f ﬂ%am%ﬁlfthe co%ghgtslp\%er{)ﬁz;(ﬁ %iﬁ%eﬁﬁgﬁ%&neﬁq{ nN:/\/,m ch a
core parti %&tmﬁ%%% vl @%c} ) Sonfectit S otAifed BYSIIR dftegnd Lhe

outernost layer has con I's case, from VI ewporn

obt ag ni ng 'EHIﬁa@cX&PﬂH[ee&}aHPE:lédtlfo?iestxpﬁlc‘?i”ér%r@sgda%eéachpé rd%li’iné CO”pri Ses

as the main conponen reci ous OI’ a ati num

o oUp o ool Ml EANBld | A @él&ﬂé#ﬁﬁ@@lg%t}@ﬂ)r&éraﬁ or e

preferably corrprl ses a one or nhore itous al s. Anong

e P Qi Gttt Bl DPERL e APRRSlodierRp e part el o
core, comprisidig i LeBRSHE: FobBliflg.as the
[0095] The conductive particles included as required in the present
10 invention are not particularly limited as long as they are those having
conductivity that can obtain electrical connection. The conductive
particles include, for example, particles of metals such as Au, Ag, Ni,
Cu and solder, and carbon. Also, the conducti\}e particle may be one
in which a core particle is covered with one layer or two or more layers
15 and the outermost layer has conductivity. In this case, from the
viewpoint of obtaining more excellent pot life, the outermost layer
préferably comprises as the main component a precious metal such as
Au, Ag, and/or a blatinum group metal, rather than a transition metal
such as Ni and Cu, and more preferably comprises at least one or more
20 of these precious metals. Among these precious metals, Au is most
preferred.
[0096] The conductive particle may be one obtained by further covering
the surface of a particle, as a core, comprising a transition metal as the
main component, or the surface of a layer covering the core and
25 comprising a transition metal as the main component, with a layer

comprising a precious metal as the main component. Also, the
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mai n conponent, or the surface of a |layer covering the core and 25
conprising a transition netal as the main conponent, with a |ayer
conprising a precious nmetal as the main conmponent. Also, the 37 conductive
particle may be one conprising as a core an insulating particle conprising
non- conducti ve glass, ceramc or plastic, or the like, as the main
conponent, with the surface of this core covered with a |ayer conprising

t he above netal or carbon as the main conponent. 5 [0097] Wen the
conductive particle is one obtained by covering a core, which is an

i nsul ati ng deaidukcale. pafticle anaPNBECoRY EomiYREing! as N diik! X¢ inkakeiny the
i nsulating particle 1s preferably one conprising plastic as the I n

conponent,, cleheomphisiiPadnlcandiciive &S cerlnti QB! bEiHliRe, Preci ous
metal as the main conponent. Thus, theconductive particles 10 in the

circuit conpegld phifBiRhpshemarwiR Wef sk Wl thivBoReablRE@RAth a

pressuri zation. Mreover, the contact area of the conductive particles wth

the circui tlaféxe@émgﬁ@ﬁlgaﬂfé ABBY CRRRA éﬁ?béﬁ%@tﬁéhﬁaih%rﬁ%é%tﬁwi ng the
connection of the Circuits and the like. Therefore, the connection

rel igbility0097} Wheh'theichngaeies paiticleds ehcajbtsiardis, Eovéres aicgpeoved. 15
Froma simlar viewpoint, the conductive particle ispreferably a particle

Conpr i1 19 \RICHE, 08 BERIMENBAABCNAIOUCTRARE By SrrBbidbaive. heat | .

[ 0098] When the conductive particle is one obtained By covering a core

whi ch is ang{asutiad {ielamgs batteclwis hrefep é&@n&llﬂs% 1 ive 20
| ayers, thea%,hi (’:Eﬁaiss OIF t%g cgcngnl}%?irve iﬂgl?;ta{?ﬁi s p efergaglzilﬁileg%gj%d( 10 nm or

e S Rt s e onmshabinii s peatlenotbopsent e
a core, COMebRuRdNALdl RNBetrhath B8iMonest.t NThiBi thec@MARSIVe particles
10 in the circuit connecting material can be deformed well on heating and
pressurization. Moreover, the contact area of the conductive particles
with the circuit electrodes and the connection terminals increéses during
the connection of the circuits and the like. Therefore, the connection
reliability of the circuit connecting material can be further improved.
15 - From a similar viewpoint, the conductive particle is preferably a particle
comprising as the main component the above metal that is melted by
heating,
[0098] When the conductive particle is one obtained by covering a core
which is an insulating particle with a conductive layer or conductive
20 layers, the thickness of the conductive layer is preferably 100 A (10 nm)
or more to obtain further better conductivity. Also, when the
conductive particle is one obtained by further covering the surface of a
particle, as a core, comprising a transition metal as the main component,
or the surface of a layer covering the core and comprising a transition

25 metal as the main component, with a layer comprising a precious metal

as the main component, the thickness of the above layer comprising a
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or the surface of a |ayer covering the core and conprising a transition 25
netal as the main conponent, with a |ayer conprising a precious netal as
the mai n conponent, the thickness of the above | ayer conprising a 38
precious netal as the main conponent, which is the outernost |ayer, is
preferably 300 A (30 nm or nore. If this thickness is less than 300 A, the
outernost layer is easily broken. As a result, the exposed transition netal
conmes into contact with the adhesive conponent, and free radicals 5 are
easily generated by the oxidation-reduction action by the transition netal,
so that there is a tendency that the pot |life decreases easily. On the

ot her handgnrb&ioﬁﬁ%%fﬁl%%%%nﬁfn EhMpRRNE &ﬂitﬂ#%fﬁéeo% ost I&feages, their

effect is saturated, so that the thickness is preferably 1 mor 1ess.

[ 0099] We@rbf@aﬁ%ﬁ@@%ﬁ@@ﬁﬁ?} bPthdtB! eNf Mis TRRKARES i< R8s ﬂ%ﬁypo IAe 10

particles, "the corpoundi ng proportion of the conductive particles is not

parti cul arliheloyférnssst [BYér i'steeﬂsﬁgﬁfr@kéﬁ?bb% 8 rdsdl® tg% gﬁﬁg%‘e;d R¥n¥figHe, based

on 100 parts by volume of the adhesive conponent, preferably 0.1

to 10 part snbia] vehiiFintd bohlic Wik e Adhdees cbfitfouiink. AR free Pydicalume, there

I's a tendency that good conductivity I's not easrly tal ne

valus 1s mong diag sheparelihpihe SxiiiRion henGurdch SctibBIAPIY wifisiich short i

the circuit a e occurs easi conmpoun proportion (parts

by vol une) gt hey %@Eg#& 1% Pﬁdeérfc_ hat e gSE ﬁ“f??d%%fka‘%%%gsi t oy vol ume of

each conponent ‘at ore cfrcult connecting material”’is cured. The

vol ume of %ﬁﬁ%tﬁﬁruﬁmoiﬁﬁé thitkn! iESCBSttHé %gv@aér? dﬁ%ﬁb@q%{éé}i %&%@ﬁfi ght is

converted to volune using speci ravity, a meth t he
Corboner Ul T BaraGA 8 Uk WScARes, MG ilpngecontcl i o
[0099] When the circuit connecting material contains the conductive
10 particles, the compounding proportion of the conductive particles is not
particularly limited, but it is preferably 0.1 to 30 parts by volume, based
on 100 parts by volume of the adhesive component, and more
preferably 0.1 to 10 parts by volume. If this value is less than 0.1 part
by volume, there is a tendency that good conductivity is not easily
15 obtained. If this value is more than 30 parts by volume, there‘ 1s a
tendency that a short in the circuit and the like occurs easily. The
compounding proportion (parts by volume) of the conductive particles
is determined based on the volume of each component at 23°C before
the circuit connecting material is cured. The volume of each
20 component can be obtained by a method in which weight is converted to
volume using specific gravity, and a method in which the component is
put into a container such as a graduated cylinder containing a suitable
solvent (water, alcohol, or the like) that wets the component well
without dissolving or swelling the component, and calculation is
25 performed from the increased volume. Also, when the circuit

connecting material is divided into two or more layers, a layer
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wi t hout dissolving or swelling the conponent, and calculation is 25
performed fromthe increased volune. Al so, when the circuit connecting
material is divided into two or nore layers, a layer 39 containing a

radi cal polynerization initiator or an epoxy resin curing agent and a |ayer
cont ai ni ng conductive particles, an inprovenent in pot life is obtained.
[0100] The circuit connecting material according to the present 5 invention
may contain rubber. Thus, the relaxation of stress and inprovenent in
adhesi veness are possible. Further, a stabilizer can be added to this

U COTBaE MRGTR Rl ARG e S reSRoGHBRS, L0,
o 2019 9B ) Mo AT IR e AP o °

conmpounded | he: Ci | t; connecting material. [0101] The circuit connecting
mat eri al pr@%bg“‘glﬁy‘g@éﬁ@'ns a filler because inprovenents in connection

nsutat i on’ KFORD T it SorbRethd lualthiah GeshidiBl hediE BRNE aver age
part e o B rP pky o R UGbEE, T 8RR 50l oaR TR
100 B S DYoL o, MRS A FRERRET ol RN
endeney ol S0 ABiCHLER) SddiEn HaHAL Y, DPEANAEY e oghMeC) o0,
or e % SEBERE 1o AL Sy e B FORSbRSy i SBREsR (0102
accelerator, an antioxidant, a colorant, a flame retardant, a thixotropic
10 agent, a phenolic resin, 2 melamine resin, isocyanates and the like may
be compounded in the circuit connecting material.
[0101] The circuit connecting material preferably contains a filler
because improvements in connection reliability and the like are
obtained. As the filler, those having insulation properties, with their
15 maximum diameter less than the average particle diameter of the
conductive particles, can be used. The compounding proportion of the
filler is preferably 5 to 60 parts by volume, based on 100 parts by
volume of the adhesive comporient. If the compounding proportion of
the filler is more than 60 paris by volume, there is a tendency that the
20 effect of the reliability improvement is saturated. If the compounding
proportion of the filler is less than 5 parts by volume, there is a tendency
that the effect of adding the filler decreases.
[0102] When the circuit connecting material of the present invention is
liquid at ordinary temperature, it can be used in a pasty state. When
25 the circuit connecting material is solid at ordinary temperature, it may

be turned into a paste using a solvent, in addition to being turned into a
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liquid at ordinary tenperature, it can be used in a pasty state. Wen 25
the circuit connecting naterial is solid at ordinary tenperature, it may be
turned into a paste using a solvent, in addition to being turned into a 40
paste by heating. The solvent that can be used is not particularly limted
as long as it does not react with the circuit connecting material and
exhibits sufficient solubility. The solvent that can be used is preferably
one having a boiling point of 50 to 150C at ordinary 5 pressure and

i ncl udes, for exanple, the above-described organic solvents. If the boiling
point is less than 50C, the solvent volatilizes easily at roomtenperature,

and there ipasee benteating! hathe kelvemrk kihiat | ddny be whed i@ hot Paseadailped bel ow
is fabricated, worsens. Also, if the boiling point is nore than 150C, it is

difficult tiamied aki 1bh$east hedeRl Nethtcact Yiddthé RACAIH Corthdctingemayeridlat _
sufficient adhesive strength is not obtained after adhesion. One solvent is

used al oneandr ekibify sUfficleap!sodibiditar e Thes edlvient Ciyabi diat N ustd1R3] Al so,

the circuit connecting nmaterial of the present invention can be used after

bei ng f o Moglefdrkitya ohel HayiF % tidiling | Binti 6£180 t0195000ngEtdrdhargt er i al can
be obtained by coating a supporting Substrate with a m xed solutidn in which

a sd vent pesduie hhde incledasdefdrt exhhfple cithevigbovenfigetibed wrigfbical . or
i npregnati ng a substrate, such as a nonwoven fabric, with the above m xed

sol ution arglwimei Nif tHEﬁboﬁHﬁgbﬁit%qes@t}?dipﬁm@j fite SoRTht fofatilered t hen

renoving the solvent and 20 t like. \When the circuit connecting materi al
is forned |ela§§?/%t frbbM tenpéfaterelandaherd iR erdenicl/ tﬁ@ﬂﬂﬁcwwﬁaﬁﬁﬁt%;' al has

excellent handling properties and is further conVenient. [0104] t he
suppor ti ng whstd dilen Uderibedeeldwkiy @abfitatetl] iwersess A&Ro, if the
boiling point is more than 150°C, it is difficult to volatilize the solvent,
10 ~and there is a tendency that sufficient adhesive strength is not obtained
after adhesion. One solvent is used alone, or two or more solvents are
used in combination. |
[0103] Also, the circuit connecting material of the present invention can
be used after being formed like a film. This film-like circuit
15 connecting material can be obtained by coating a supporting substrate
with a mixed solution in which a solvent and the like are added to the
circuit connecting material, or impregnating a substrate, such as a
nonwoven fabric, with the above mixed solution and placing the
substrate on a supporting substrate, and then removing the solvent and
20 the like. When the circuit connecting material is formed like a film in
this manner, the circuit connecting material has excellent handling
properties and is further convenient.
[0104] As the supporting substrate used, sheet-like or film-like ones are
preferred.  Also, the supporting substrate may be one having a shape in

25 which two or more layers are laminated. The supporting substrate

~includes polyethylene terephthalate (PET) films, oriented polypropylene
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preferred. Al so, the supporting substrate nmay be one having a shape in 25
which two or nore |ayers are | am nated. The supporting substrate includes
pol yet hyl ene terephthalate (PET) filns, oriented pol ypropyl ene 41 (OPP)
films, polyethylene (PE) filns and polyimde filnms. Arong them PET filns
are preferred fromthe viewpoint of an inprovenent in dinmensiona

preci sion, and cost reduction. [0105] The above-described circuit connecting
material can also be 5 used as a circuit connecting material for different
types of adherends having different thernmal expansion coefficients.

Speci {1 cal (DPRNEIMBDPotySnsReidHEY  fiRHd larkP PORTEh R B! | Armg al so be

used as ‘sem conductor devi te adhesive materi al s represented by

el ast oner s ih&AP PEGlins! dre rERIe] fronk She VRRPFORR SItdCithpKRsenhéhdddi tion 10

to circuit connecting materials represented by ani sotropl c conductive

adhesi ves, dlevi8lomdpi&sisiot, hMalcokt tefuctipd the like. [0106] (Crcuit Menber
Connection Structure) Figure 1 is a schematic cross-sectional view show ng

one enbodi[e0%] qfhed abby e ckcABEREE r&HR SR nE! MREHAE RFCAIW P to the

15 present ‘invention. A circuit nmenber connectiOn structure 1 shown in

Figwge 1 cmeai@eﬁh@lrédig %?nﬁbéﬁﬂ%tmﬁﬁ!ﬁ%&rfo%%ﬁﬁeﬁt PRARRNGS Gidhetirdds member 30

opposed to each ot her, a circuit connecting portion 10 connecting these

i s provide f4i [ e d ; lar Ccui t
member 30, B0 D Ia0] i E e R AR SPRCITRARY e

substrate Zbovaldbsclibed! cﬁicﬁftUidorﬁlbegiﬁgo‘i’ﬁéteﬁ 1T gared]sen te r{?deg(r) urface 2la

of the first. circuit substrate 21. second circult nenber as a

frgjcgpd ci iseHiibosdiabf Aldevide HMMCERRONhAEEN t réhr@sédiedeshy2 €gpmed on a

elastomers, CSP underfill materials, LOC tapes and the like, in addition

10 to circuit connecting materials represented by anisotropic conductive
adhesives, silver pastes, silver films, and the like.
[0106] (Circuit Member Connection Structure)

Figure 1 is a schematic cross-sectional view showing one

embodiment of a circuit membér connection structure according to the

15 present invention. A circuit member connection structure 1 shown in
Figure 1 comprises a first circuit member 20 and a second circuit
member 30 opposed to each other, and a circuit connecting portion 10
connecting these is provided between the first circuit member 20 and
the second circuit member 30. |

20 [0107] The first circuit member 20 has a first circuit substrate 21, and
first circuit electrodes 22 formed on a major surface 21a of the first
circuit substrate 21. The second circuit member 30 has a second
circuit substrate 31, and second circuit electrodes 32 formed on a major
surface 31a of the second circuit substrate 31. An insulating layer (not

25 shown) may be optionally formed on the major surface 21a of the first

circuit substrate 21, and/or on the major surface 31a of the second
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surface 3la of the second circuit substrate 31. An insulating |ayer (not 25
shown) nmay be optionally fornmed on the major surface 2la of the first
circuit substrate 21, and/or on the nmajor surface 3la of the second 42
circuit substrate 31. In other words, the insulating |ayer is forned

bet ween at | east one of the first circuit nenber 20 and the second <circuit
menber 30, and the circuit connecting portion 10. [0108] , The first and
second circuit substrates 21 and 31 include 5 substrates nade of inorganic
substances such as sem conductor, glass and ceram c, organic substances

such as poloyiciitdSuB#PARET 31 €S InTGRELSKBFR] the ﬁgﬁ%thgg gﬁ?fé‘[“ 4s $okhed

pol ycar bonate, polyethylene terephthal ate, polyeth ul fone, epoxy resins

and acryl i gefwsénsat Radt oreMBPShE SRt Srédt Smembdie36 AmPtHaNezopdbst ances
and organi ¢ 10 substances. Fromthe viewpoint of further increasing the

adnesi ve  eiicaftahbniter 02 alIRL I AONAREIdcAARikiopN 40, at I east one of the

first and second circuit substrates Is preféerably a substrate made of a

material  cOMDR] RO fikt | ARBIseRBARA" @HCRItS RLBSErERsT 2OMahe 39" GHPfuGRNSi Sti ng
of polyethyl ene terephthal ate, pol yethersulfone, epoxy resins, acrylic 15

resiqs, polstibé‘ﬁﬂ%srxﬁﬁﬂé%faﬁﬁ)rgrﬁ;ﬁ:ssulﬁﬁéﬂ%s Ic’f‘/fp,asl icoRBubtUlodddsng | ayer

Is fornmed, the insulating lay Is preferab a |l ayer conprising at | east

one resin ggadecé@dntic OMbidihis QubstageBs! Such9 & Bblv P acrylic
resins and polyim de1 ’resi%g11 ThHE,St th§é ;sgﬁgsié\)%e E?%ﬁg? b%?\?\ggtr?st he first

circuit su@éﬁfe@éﬁtealbgmr@é tFPC%OaﬁGCQU)Fs? ir%ggfghrmﬁ%é r gpgae%zl%ﬂ@ the

circuit connecting poftion 10 is further ed, conp th those in

07,1 RN, 0y Sy S epd SRS e i, et o o

composite materials of these inorganic substances and organic

10 substances. From the viewpoint of further increasing the adhesive
strength to the circuit connecting portion 10, at least one of the first and
second circuit substrates is preferably a substrate made of a material
comprising at least one resin selected from the group consisting of
polyethylene terephthalate, polyethersulfone, epoxy resins, acrylic

15 .resins, polyimide resins and glass.
[0109] Also, when the insulating layer is formed, the insulating layer is
preferably a layer comprising at least one resin selected from the group
consisting of silicone resins, acrylic resins and polyimide resins. Thus,
the adhesive strength between the first circuit substrate 21 and/or the

20 second circuit substrate 31 and the circuit connecting portion 10 is
further improved, compared with those in which the above layer is not
formed.
[0110] The surface of at least one of the first circuit electrodes 22 and
the second circuit electrodes 32 is preferably made of a 'material

25 comprising at least one selected from the group consisting of gold,

silver, tin, platinum group metals and indium-tin oxide. Thus, it s
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the second circuit electrodes 32 is preferably made of a material 25
conprising at |east one selected fromthe group consisting of gold, silver,
tin, platinumgroup netals and indiumtin oxide. Thus, it is 43 possible to
further reduce the resistance val ue between the opposed circuit el ectrodes
22 and 33 while maintaining the insulation between the circuit electrodes
22 or 32 neighboring on the sanme circuit nenber 20 or 30. 5 [0111] Specific
exanples of the first and second circuit nenbers 20 and 30 include gl ass
substrates or plastic substrates on which circuit electrodes are forned of

I TO and t heodskitke tussther rédiidedtiee yedistancei sy betvaderl@hé Gspdreiint ed
W ring boards, ceramc wiring boards, flexible wring boards, sem conductor

silicon chiciguanglechedes K2 ande3® wHile eadinbdniee ¢hé InqdaRbABdtRReAS
required. [0112] The circuit connecting portion 10 is fornmed of the cured

product  ofth¢ kércaloalecebdes 2D GoBMeihitshriis ohi the $ANE dirduRImeaishyct i ve

particles. The circuit connecting portion 10 is conposed of an insulating
| ayer 11 a@fdocdmducti ve particles 7 dispersed in the insulating |ayer 11.
The 15 conductive particles 7 in the circuit connecting portion 10 are

loc ed n¢go1bnN Bpeeliieerahipted Rivodedfitdtr sid Geeond teifhie M&abere20and second

circuit electrodesS 32 but al'so between the major surfaces 2la and 3la. In

the cirecui tanﬂEBOeihcﬁmwgﬁstoguMam@g ok plhstié haibeaatiachh Wwhitdl tirehfis 7 are
in direct contact with both of the first and second circuit el ectrodes 20 22

and 32. Thigectidies! ats tfornkds @FOPOC ahduilic dilest uesdsin?dipnd Srsedle

electrically connected via the conductive particles 7. Therefore, the

connest o g oae O wecprinh i ! sl sgnC a1

flexible wiring boards, semiconductor silicon chips and the like. These

10 can be used in combination as required.
[0112] The circuit connecting portion 10 is formed of the cured product
of the above circuit connecting material containing conductive particles.
The circuit connecting portion 10 is composed of an insulating layer 11
and conductive particles 7 dispersed in the insulating layer 11. The

15 conductive particles 7 in the circuit connecting portion 10 are located
not only between the opposed first circuit electrodes 22 and second
circuit electrodes 32 but also between the major surfaces 21a and 31a.
In the circuit member connection structure 1, the conductive particles 7
are in direct contact with both of the first and second circuit electrodes

20 22 and 32. Thus, the first and second circuit electrodes 22 and 32 are
electrically connected via the conductive particles 7. Therefore, the
connection resistance between the first circuit electrodes 22 and the
second circuit electrode.s 32 is sufficiently reduced. Therefore, the
current flow between the first and second circuit electrodes 22 and 32

25 can be smooth, and the function of the circuits can be sufficiently

exhibited. When the circuit connecting portion 10 does not contain the
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current flow between the first and second circuit electrodes 22 and 32 25
can be snooth, and the function of the circuits can be sufficiently

exhi bited. When the circuit connecting portion 10 does not contain the 44
conductive particles 7, the first circuit electrodes 22 and the second
circuit electrodes 32 are electrically connected by direct contact with
each other. [0113] The circuit connecting portion 10 i's conposed of the
cured 5 product of the above circuit connecting naterial as described

bel ow, so that the adhesion of the circuit connecting portion 10 to the

first circueohdubBubeparfitleand, the $5iRe ittt elétttod®™er akd the sebhidci ently
hi gh. [0114] (Connection Method for Crcuit Menber Connection Structure)

Figure 2 i girul eketr®des B amk deviedll9neortiResd rﬁéﬁﬂiﬁé&t @onfdbtRithod for
connecting circuit nmenbers according td the present invention by a

schematic gheRHtegctional view. [0115] In this enbodi ment, first, the
above-described first circuit mnenber 20 and a filmlike circuit connecting

materi al 420@1%_]nmfépéhﬁdit caﬂﬁ@eétidg“fgddr{%nciw_c}éi toffitRedt bPgheBhgkdal 40

conpri ses an adhesive 15 conponent contal ning a fluorine-containing

or gayi ¢ conpednd; ofilt abbe @ﬁﬂﬁﬁ%drﬁfécﬁﬁ?ﬁﬁt&?&ﬂas d&EHDe AP Eb%e ot

connecting material not conprising the conductive particles 7 can also be

used. In thhg fh%sﬁihés;&l o ke icircﬁ@t“&ﬁﬁiéc@i@lr% dﬁ&gﬁfd 20 tbstha! f#Rt ealcligd an NCP

(Non- Conductive Paste). On the other 20 ha circuit connecting nmaterial

conpri si ng h&abep2duiid the Jeebhd kit &eh?oe%'ﬁpiscs?dfﬁ%ibrﬁ@fon e.(Ani sot ropi ¢

Conductive Paste). [0117] The thickness of the circuit cting materi al

frgt iefi pr ez goi@lsm}/ (Conhect®én Methbd! fae Cinbwik Membet CdithetibaStiuaansect i ng
Figure 2 is a process diagram showing one embodiment of a
10 method for connecting circuit members according fo the present
invention by a schematic cross-sectional view.
[0115] In this embodiment, first, the above-described first circuit
member 20 and a film-like circuit connecting material 40 are prepared.
The film-like circuit connecting material 40 comprises an adhesive
15 ~ component 5 containing a fluorine-containing organic cbmpound, and
the conductive particles 7.
[0116] A circuit connecting material not comprising the conductive
particles 7 can also be used. In this case, the circuit connecting
material is-also called an NCP (Non-Conductive Paste). On the other
20 hand, a circuit connecting material comprising the conductive particles
7 is also called an ACP (Anisotropic Conductive Paste).
[0117] The thickness of the circuit connecting material 40 is preferably
5 to 50 um. If the thickness of the circuit connecting material 40 is
less than 5 um, there is a tendency that the circuit connecting material

25 40 insufficiently fills between the first and second circuit electrodes 22
and 32. On the other hand, if the thickness of the circuit connecting
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Iess than 5 m there s a tendency that the CIrCUIt connectlng naterlal 25

40 insufficiently fills between the first and second circuit el ectrodes 22
and 32. On the other hand, if the thickness of the circuit connecting 45
material 40 is nore than 50 m there is a tendency that ensuring conduction
between the first and second circuit electrodes 22 and 32 is difficult.
[0118] Next, the filmlike circuit connecting material 40 is placed on a b5
surface of the first circuit nenber 20 on which the circuit el ectrodes 22
are formed. Then, the filmlike circuit connecting material 40 is

pressuri Ze%ét@nﬁhﬁ(ﬁllﬁ%@"‘? rtﬁﬁﬁf 567 rﬁ’l""st}f[%ré‘rig B tjeﬂdgh tﬁat2 qgl@ﬁ}hgo t he

temporarily conne K&’ cireu! connectlng

first circibhd pafieﬁrqe% ebfT'tRY s @aﬁmsleco&@ oﬁ%@éle@ﬂ%d@é%séﬁmﬁﬁ sthis time
is not particular In"aran h™t he
circuit megbflculs not danaged but |t |s general ly preferably 0.1 to 30
MPa. Al so, pressurization may be performed while heating, and the heating

emmer U g1 S PNSTPRIATNGAE LAy e Bl ACIDSC g or ol 10 1

not substa era Iy pr ef erabl y

50 tp §9gﬁguﬁaeé%fm§6fgggeueﬁ@ égélg@?gggz&t 'v%’rgtgg]rtﬁe%ﬁl"ch%élgbﬁoﬂéé hormed for a

time i range o as s I'n Figure 2

(c), the Sﬁ?é%rﬁtq’dcu'ﬁ“hl%ﬁm%ﬁé APt ﬁkegéﬁ‘gtggm Shricch Egﬂ% ggsityi%”'t

connecting material 40, wth fhe secon 2 facing the

first ci rc?!réss‘iﬁ?ﬁ*éﬂr i é'(ﬁ?ect}’glf‘s“otfhﬁréwls”h i’iﬂ B EﬁLFgH‘fés’h@%% g materi al

40 i s adhesively provi on a supporting su strate (n t he second

ci rui t "Etaﬁbo%hscoﬁt&qqﬁe%hﬁ Dficd ol Ssrfctifigl fnakOrMAIeEH 1Rt eri al 40

after the
first circuit member 20 (Figure 2 (b)).

10 [0119] The pressure at this time is not particularly limited as long as it
is in-a range in which the circuit member is not damaged, but it is
generally preferably 0.1 to 30 MPa. Also, pressurization may be
performed while heating, and the heating temperature is a temperature
at which the circuit connecting material 40 is not substantially cured.

15 The heating temperature is generally preferably 50 to 190°C. These
heating and pressurization are preferably performed for a time in the
range of 0.5 to 120 seconds.

[0120] Then, as shown in Figure 2 (c), the second circuit member 30 is
placed on the film-like circuit connecting material 40, with the second

20 circuit electrodes 32 facing the first circuit member 20 side. When the
film-like circuit connecting material 40 is adhesively provided on a
supporting substrate (not shown), the second circuit member 30 1is
placed on the film-like circuit connecting material 40 after the
supporting substrate is peeled off. Then, while the circuit connecting

25 material 40 is heated, the whole is pressurized in the directions of

arrows A and B in Figure 2 (¢). Also, the film-like circuit connecting
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supporting substrate is peeled off. Tﬁéﬁ; mhifé t he circuif”coﬁhecting 25
material 40 is heated, the whole is pressurized in the directions of arrows
A and Bin Figure 2 (c). Also, the filmlike circuit connecting 46 nmateri al
40 conprises the circuit connecting material of the present invention, so
that even if it is left, provided on the supporting substrate, it has
sufficiently excellent transferability, with the change in transferability
over time suppressed, and has sufficiently high 5 adhesiveness to the
circuit nmenbers. [0121] The heating tenperature is, for exanple, 90 to 200C,
and the c Ghi ' 3 ] These
condi ti pnsﬁgtg gpglrmotgpl tﬂé y {slgfir g@iéggpggfg%%ccﬁr%‘}@%temé]prg]%u?gg‘??%n& circuit
connect | ng ifRdiR!soAMAr BVER YL it AR bPoVidRd orf ﬁg@ﬁdﬁﬁ | ffbshmy be
performed as requi'red. For exanple, the heating te rature en’t he
circuit comnegid n - £kl ' | y y i npound, isS
a tenperat Eﬂ:e éaét %ﬁ%ﬂfﬁ?ggﬁq&%ﬁﬁéﬁ?gﬁﬁ% |‘ﬁf|:E igﬁ%rﬁcageggﬁerate a
radical. T {,.C ' er ' heradhcal : [ j.on

it ator, MapsfabAftyCvers BERS Alitendd, JanheT sulRiIRY, ABER"C

co und | §dkB&L ; eating of the filmlike circuit
Mo %dh@éﬁibg%ﬁgta tﬂl@t]%lgdu#ﬁhm | rgeating ! | I rcul

conngcti ng nmater e circuit connecting material 40 is
, Wt St fd ' ' d dth
cured, w1 Jol ar 18! ABRGhe REDBEERI, b Shyfhuiguch ) pbeedangpennd, ! he
circuit meEhahediof e $s 2@015%ﬁﬁ)l%ﬁctﬁg@g?"ggrltqf%ﬁ{ﬁc&' r”l‘r‘ﬁ’etsﬁg””e"t ed

via the circult connecting portio e currng o

filmlike gohajtidns RECEHHRIME Rlcdtf adtordfilg 4 the ORPSkith Por ti on 10

is formed, so that the
circuit connecting material and circuit members used, and post-curing

10 may be performed as required. For example, the heating temperature
when the circuit connecting material contains a radically polymerizable
compound, is a temperature at which a radical polymerization initiator
can generate a radical. Thus, a radical is generated in the radical
polymerization initiator, and the polymerization of the radically

15 polymerizable compound is initiated.

[0122] By the heating of the film-like circuit connecting material 40,
the film-like circuit connecting material 40 is cured, with the distance
between the first circuit electrodes 22 and the second circuit electrodes
32 sufficiently decreased, so that the first circuit member 20 and the

20 second circuit member 30 are firmly connected via the circuit
connecting portion 10.

[0123] By the curing of the film-like circuit connecting material 40, the
circuit connecting portion 10 is formed, so that the circuit member
connection structure 1 as shown in Figure 1 is obtained. The

25 connection conditions are appropriately selected according to the

application, circuit connecting material and circuit members used.
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connection structure 1 as shown in Figure 1 is obtained. The 25 connection
conditions are appropriately selected according to the application, circuit
connecting material and circuit nenbers used. 47 [0124] According to this
enbodi ment, it is possible to bring the conductive particles 7 into contact
wi th both of the opposed first and second circuit electrodes 22 and 32 in
the obtained circuit nmenber connection structure 1, so that the connection
resi stance between the 5 first and second circuit electrodes 22 and 32 can
be sufficiently reduced. The circuit connecting portion 10 is conposed of

t he cured t : | | ngctl rial g .. t the
adhesi on owqiggﬁcére%%ﬁilﬂgcgﬁﬁggst fér%ﬁg%ﬁ?% ]?Otl% (T}Q(?%gﬁlg i 'rt(z‘t bgﬁlg Tgﬁt}gond
circuit ne ' fiGirent ' 0) h r rred
enbodi nment rs%{g;(ﬁ'lt&h%eg?%@%rlﬁé ?n@gétq&oﬁgﬁa%ﬂgggﬂl Oggg%r(?@ds e-gblf)i\rlsg, dlit t he

present | IveRGhANGiEuRoIchilike D3 onkhasel RabEd Wbl HapReeser

I nvention w specifica escri on exanples, but the

Gonduct  ve BT PEcs TRt L 6 i, LA SRt o AR R GRS D G v
R R o e e T R
craneter 2D HTGRTICEIEL POt 19 Gufibp B LEHE RSN o ©
Ur et hane Rogiclo el ARSFboRRLYSHe YRReAR] el Dl HIRCUSASH M8 Gloyit

terephthalic aci | car bo c aci d’and propylene glyco

polyester connecting portion 10 to the first and second circuit members 20 or 30
is sufficiently high.
10 [0125] The preferred embodiments of the present invention have been

described above, but the present invention is not limited to these.
Examples
[0126] The present invention will be specifically described below based
on examples, but the present invention 1s not limited to these.

15 [0127] (Fabrication of Conductive Particles)

A layer of nickel having a thickness of 0.2 um was provided on
the surface of a polystyrene particle, and a layer of gold having a
thickness of 0.04 um was further provided on the surface of this layer of
nickel. Thus, conductive particles having an average particle diameter

20 of 10 um were obtained.
[0128] (Preparation of Polyester Urethane Resin)

Polyester polyol was obtained by the reaction of terephthalic
acid as dicarboxylic acid and propylene glycol as diol. This polyester
polyol was dissolved in methyl ethyl ketone (MEK) to obtain a solution.

25 The obtained solution was put into a stainless steel autoclave with a

heater comprising a stirrer, a thermometer, a condenser and a vacuum
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pol yol was dissolved in nethyl ethyl ketone (MEK) to obtain a solution. 25
The obtai ned solution was put into a stainless steel autoclave with a

heater conprising a stirrer, a thernoneter, a condenser and a vacuum 48
generating apparatus, and a nitrogen gas introduction pipe. Then, a

predet ermi ned anmount of 4,4'-di phenyl met hane diisocyanate as isocyanate was
put into the above autoclave, and 0.02 part by mass of dibutyltin |aurate
as a catalyst, based on 100 parts by mass of polyester 5 polyol, was put
into the autocl ave. The contents were allowed to react at 75C for 10 hours
and then cooled to 40C. Further, piperazine was added to allow reaction to

occur for 3IRneratinespparatasaand %trﬁm%em, ganthtrédigition Pepe.ol ThieAn awas
neutralized with triethylam ne. [0129] Wen t he above Solution after

reaction wased¢teppated ntangwite of O 4\dteiphehhmetiarent dipecydipteatal yst were
di ssolved in water, and a polyester urethane resin was precipitated. Then,

the preci piis@iyemate o/asepitcintorthe biver gtotlaves addi G020yare sagiie o yer . Wien
the weight nol ecul ar wei ght of the polyester urethane resi'n was neasured

by GPC analdibuis/ltin tlatse 3¢ @08atalyst, bRdrdmd 00NSaredBY enidd YyEpbBfesldr ur et hane

resin, the conpounding nolar ratio of terephthalic " acid/propyl ene

gl yeol 1 4, 4'polvehend pet iheo ehe aleadyaanat Theawntént/ e Hlabed It ¥88dt

(Preparation of Urethane Acrylate) 400 parts by mass of pol ycaprol act one

di ol havi ngit g58ei 310 BQuﬁ;VﬁE@ﬁ%Iﬂ'@é@l%d'témm.ghFuﬁ_fheﬁ%Peﬂaﬁné’Wéss by mass
of 2-hydroxypropyl acrylate, 0.5 part by mass of dibutyftin dilaurate as a

ol ymur i zat o AR Dy Lor e & ST T ol A e 6 ecng Rsared Lo S0C
Then, then, the solution was neutralized with triethylamine.
[0129] When the above solution after reaction was dropped into pure
10 water, the solvent and the catalyst were dissolved in water, and a
polyester urethane resin was precipitated. Then, the precipitated
polyester urethane resin was dried by a vacuum dryer. When the-
weight molecular weight of the polyester urethane resin was measured
by GPC analysis, it was 27000. In preparing the above polyester
15. urethane resin, the compounding molar ratio of terephthalic
acid/propylene  glycol/4,4'-diphenylmethane  diisocyanate was
1.0/1.3/0.25.
[0130] (Preparation of Urethane Acrylate)
400 parts by mass of polycaprolactone diol having a weight
20 average molecular weight of 800, 131 parts by mass of 2-hydroxypropyl
| acrylate, 0.5 part by mass of dibutyltin dilaurate as a catalyst and 1.0.
part by mass of hydroquinone monomethyl ether as a polymerization
inhibitor were stirred and mixed while being heated to 50°C. Then,
222 parts by mass of isophorone diisocyanate was dropped, and the
25 temperature was increased to 80°C while the mixture was further

stired, to allow reaction for urethane to proceed. Afier it was
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222 parts by mass of isophorone diisocyanate was dropped, and the 25
tenperature was increased to 80C while the mxture was further stirred, to
all ow reaction for urethane to proceed. After it was 49 confirned that the
reaction rate of the isocyanate groups was 99% or nore, the tenperature was
decreased to obtain urethane acrylate. [0131] (Synthesis Exanple 1) A 1000
nm. separabl e flask conprising a Dean-Stark reflux 5 condenser, a
thernoneter and a stirrer was prepared. 15.0 nmol of

pol yoxypr opyl enedi am ne and 105.0 mml of 2, 2-bis[4-(4-

am nophenoxy) phenyl | hexaf | uor opr opane as di am ne conpounds and 287 g of

N- et hyl - 2- pyonformed ribat thdPyeasicanratprof the puicyana genips wasedMdder into
the separable flask and stirred at roomtenperature for 10 30 m nutes. Then,

180 g of tol mewe, the temperatmes washjetreaseditorolitaredrethagancio/lstel vent that can
undergo azeotropy with water and 114.0 ni nol of

4, 4" - hexaf | udrlédr of§yitbesie bixaphpleal)i ¢ di anhydride as tetracarboxylic
di anhydri de were added, the tenperature was increased to 50C, and the

contents were stirAed060 tiie separabiat flask faympribiogr a Them-Stark ddlux
tenperature was further increased to 160C to allowreflux to occur for 3

hour s§ Af t ercédemssr,conhemmenhctératnd & Baorcetwasiprepaedt ofS.0aneiol of
accurrul ated in a water netering receiver and that no outfl ow of water was

seen, water polyokgpuemdehadiananeat emdret B33.09 rmnﬂlveroﬂ\er@,z-b'ggm(éd, and
the tenperature was increased to 180C to renove 20 toluene in the reaction

P 501 Ut 1 on o o bol u e e T ear e o o, e hanol o he s nove
precipitate D&% g efodenmthylDeyrevlodone {NM®)i & ahoaprotic polar solvent
were added into the separable flask and stirred at room temperature for
10 30 minutes. Then, 180 g of toluene as an aromatic hydrocarbon-based
organic solvent that can undergo azeotropy with water and 114.0 mmol
of 4,4-hexafluoropropylidenebisphthalic dianhydride as tetracarboxylic
dianhydride were added, the temperature was increased to 50°C, and the
contents were stirred at the temperature for 1 hour. Then, the
15 temperature was further increased to 160°C to allow reflux to occur for
3 hours. After it was confirmed that a theoretical amount of water
accumulated in a water metering receiver and that no outflow of water
was seen, water and toluene in the water metering receiver were
removed, and the temperature was increased to 180°C to remove
20 toluene in the reaction solution to obtain an NMP solution of a
polyimide resin.
[0132] The above NMP solution of a polyimide resin was put into
methanol, and the precipitate was recovered, then ground and dried to
obtain a fluorine-containing polyimide resin 1 containing no silicon-

25 containing compound. The weight average molecular weight of the

obtained polyimide resin 1 was 112000. 40% by mass of the above
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obtain a fluorine-containing polyimde resin 1 containing no silicon 25
cont ai ni ng conpound. The wei ght average nol ecul ar wei ght of the obtained
polyimde resin 1 was 112000. 40% by mass of the above 50 polyinide resin
was dissolved in MEK. [0133] (Synthesis Exanple 2) Operation simlar to
that of Synthesis Exanple 1 was performed except that the di am ne conpounds
were changed to 17.8 mmol of 5 bi sam nopropyltetranethyl disil oxane and
124.7 mol of 2, 2-bis[4-(4 am nophenoxy) phenyl ] hexaf | uor opropane, that the
tetracarboxylic dianhydride was changed to 135.4 nmol of 4,4'-

hexaf | uor opr opyl i denebi spht hal i ¢ di anhydride, that the anpbunt of NMP added

was changedgblyiﬂﬁ&egesiﬁrldwtabaiisgdiee@imMEKQf t ol uene added was 10 changed to
175 g, to obtain a fluorine-containing polyinmde resin 2. The silicon

content in [ (ByrthesisExanple®) pol yimide resin 2 was 0.8% by nmass, and
t he wei ght average nol ecul ar wei ght of the obtained fluorine-containing

polyimde resin 2 ate®iV 8linil 4006 that e hesibExahphel Ry peRfoanegsi n 2 was
di ssolved in MEK. 15 [0134] (Synthesis anple 3) eration simlar to that

of Synt hesi gxéetrintae thewdiarparef eomsbursc aRire tdiringeldetdlilahd nenegsimpgunds wer e

changed to 41.3 mmol of bi sam nopropyltetramet hyldisil oxane and 123. 8 nmol

of 252- bi s[ BispinaproywytanansthyibdRilokhee afd1dD4PT ot oft DA-bide-(4-
tetracarboxylic 20 dianhydri de was changed to 156.8 nmol of 4,4'-

uas changed 16 306 6. ana that. (he amintof 1 OF nene addcd vae. Ehanged Lo
200 g, to obimhydaidd uoname- cohaagedng fwl yirdsl4 remmoB. of 44'-
hexafluoropropylidenebisphthalic dianhydride, that the amount of NMP
added was changed to 275 g, and that the amount of toluene added was
10 changed to 175 g, to obtain a fluorine-containing polyimide resin 2.
The silicon content in the fluorine-containing polyimide resin 2 was
0.8% by mass, and the weight average molecular weight of the obtained
fluorine-containing polyimide resin 2 was 56000. 40% by mass of the
above polyimide resin 2 was dissolved in MEK.
15 [0134] (Synthesis Example 3)

Operation similar to that of Synthesis Example 1 was performed
except that the diamine compounds were changed to 41.3 mmol of
bisaminopropyltetramethyldisiloxane and 123.8 mmol of 2,2-bis[4-(4-
aminophenoxy)phenylJhexafluoropropane, that the tetracarboxylic

20 dianhydride @~ was changed to 1568 mmol of 44-
hexafluoropropylidenebisphthalic dianhydride, that the amount of NMP
added was changed to 306 g, and that the amount of toluene added was
changed to 200 g, to obtain a fluorine-containing polyimide resin 3.
The silicon content in the fluorine-containing polyimide resin 3 was

25 1.6% by masé, and the weight average molecular weight of the obtained

ﬂuoﬁne-containing polyimide resin 3 was 74000. 40% by mass of the
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The silicon content in the fluorine-containing polyimde resin 3 was 25 1.6%
by mass, and the wei ght average nol ecul ar wei ght of the obtained
fluorine-containing polyimde resin 3 was 74000. 40% by nass of the 51
above polyimde resin 3 was dissolved in MEK. [0135] (Synthesis Exanple 4)
Qperation simlar to that of Synthesis Exanple 1 was perfornmed except that

t he di am ne conpounds were changed to 7.8 mmol of 5

bi sam nopropyl t et ranmet hyl di si |l oxane and 134.7 muol of :

pol yoxypr opyl enedi am ne, that the tetracarboxylic dianhydride was changed

to 135.4 mabbveipotyiniderrepivl 3 denebisssivedah MBK anhydri de, that the anount
of NMP added was changed to 275 g, and that the anount of toluene added was
changed to[@Y&SP(S%mh@%aEmmplpa)fl uorine-containing 10 polyimde resin 4.
The silicon content in the non-fluorine-containing polyimde resin 4 was
1.0% by nass, an@gdmti@ﬁIsﬁmlaay@ltmebmm%ki@mxmgwﬂ Whs peffosikdi ned
non-fl uori ne-contai ning polyimde resin 4 was 98000. The above pol yi m de

resin 4 wagxoept dhatsohey eflaidindRompodnas whe: roﬁélnﬁ%ﬂefd 3.8 anfloprofperties of
0

t he above polyimde resins 15 are collectively shown in Table 2. [Table 2]
Syntdhesi s Bysmemiptopyinttigmicthyddiiilbasne PBgadp! e I34LFanphamd]Exargfl e 3
Exanpl e 4 Pol yoxypropyl ene Bi'sam nopropyl Bi sam nopropyl Bi sam nopropyl
Di am ne di axily petaiddydrelisd, | exanehé efergeaibosdisidighplride was
t et ramet hyl di'si I'oxane corrpouno’ls 2,2-bis[4-(4-am™no 2, 2-bi s[4-(4-am no
2, 2- bi s[ 4- Chaagtd oo 136N xR &MY 4'-plopyidehabirphitial Rhanenypien vt
Pol yoxypr opyl ene di am ne ' ,
the amount of NMP added was changed to 275 g, and that the amount of

toluene added was changed to 175 g, to obtain a non-fluorine-containing
10 polyimide resin 4. The silicon content in the non-fluorine-containing
polyimide resin 4 was 1.0% by mass, and the weight average molecular
“weight of the obtained non-fluorine-containing polyimide resin 4 was
98000. The above polyimide resin 4 was not dissolved in MEK.

[0136] The raw materials and properties of the above polyimide resins

15 are collectively shown in Table 2.
[Table 2]
Synthesis Synthesis Synthesis Synthesis
Example 1 Example 2 Example 3 Example 4
Polyoxypropylene Bisaminopropyl Bisaminopropyl Bisaminopropyl
N diamine tetramethyldisiloxane | tetramethyldisiloxane | teiramethyldisiloxane
Diamine
compounds 2,2-bis[4-(4-amino | 2,2-bis[4-(4-amino 2,2-bis[4-(4-amino Polyoxypropylene
. phenoxy)phenylj phenoxy)phenyl] phenoxy)phenyl] diarmine
hexafluoropropane hexafluoropropane hexafluorcpropane
4,4'-hexafluoro 4.4'-hexafluoro 4 4'-hexafluoro 4 4'propylidenc
Tetracarboxylic propylidene propylidene propylidene i big hlzgalic
dianhydride bisphthalic bisphthalic bisphthalic diarI:h dride
dianhydride dianhydride dianhydride Y
Silicon content
. 1. 1.0
(% by mass) 0 08 6
Weight average
molecular 112000 56000 74000 98000
weight
Slﬁlﬁ]l:};y soluble soluble soluble insoluble
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hexafl uoro ro ane hexafluoro ro ane hexafluor ro ane dam n4, 4' - hexafl uoro
4,4' -hexafluoro 4,4'-hexafluoro 4,4'-propylidene Tetracarboxylic propylidene
propyl i dene propylidene bisphthalic dianhydride bisphthalic bisphthalic

bi spht hal i ¢ di anhydri de dianhydride di anhydri de di anhydride Silicon content
00.81.6 1.0 (% bnmass) Wi ght average nol ecul ar 112000 56000 74000 98000
wei ght Sol ubility sol uble soluble soluble insoluble in MEK 52 [0137]
(Exanmpl e 1) 25 parts by mass of an MEK sol ution of the fluorine-containing
polyim de resin 1 (containing 10 parts by nass of the fluorine- containing

pol yi m de {@$37] @xaﬂ@l@&?ts by mass of the above pol yester 5 urethane
resin, 49 parts by mass of the above urethane acrylate, 1 part by mass of

di (2- met hacryl oy Réxyatbl ragssddop hn MIEK gohiichos phefiidritkecomainihat € and 5

parts by nmass of t-hexyl peroxy2-ethyl hexanonate were conpounded.” 3 parts

by vol une gblyineidebeysindds (tohednimenduyrtpares Warinass esf thesdthoringl00 parts
by volune of the adhesive conponent 10 conprising the fluorine-containing

pol yi m de rcestdining Pb@iﬁﬁd&&@@iﬂrl),ufr(bphﬁ@d)y afsy.oft the ai@tdpoBedtaryl ate, the
phosphate type acrylate and the 1t-hexyl peroxy2-ethyl hexanonate, were

conpounded veothadespeins ed parts yeneit aifngd stdve irithane abiyhte, d phficui t
a

connecting material. Then, ET fil mhaving a thickness of 80 gm and

havi ng one bsumbss ef di(@atrethddryimdogpethgt)asid phofsharbtagipirdphitectyipe
connecting material, using a
acrylate and 5 parts by mass of t-hexyl peroxy2-cthylhexanonate were
cofnpounded. 3 parts by volume of the above-described conductive
particles, based on 100 parts by volume of the adhesive component
10 comprising the fluorine-containing polyimide resin 1, the polyester
urethane resin, the urethane acrylate, the phosphate type acrylate and the
t-hexyl peroxy2-ethylhexanonate, were compounded and dispersed in
the obtained solution to obtain a circuit connecting material. Then, a
PET film having a thickness of 80 um and having one surface treated
15 was coated with the obtained circuit connecting material, using a
coating apparatus, to obtain a coating film. Next, the coating film was
dried with hot air at 70°C for 10 minutes to obtain a film-like circuit
connecting material having a thickness of 20 um. The content
proportion of the silicon-containing compound in this circuit connecting
20 material was 0% by mass, in terms of silicon atoms, based on the total
amount of the adhesive component.
[0138] (Example 2)
A film-like circuit connecting material was obtained as in
Example 1, except that the fluorine-containing polyimide resin 2 was

25 used instead of the fluorine-containing polyimide resin 1. The content

proportion of the silicon-containing compound in this circuit connecting
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coating apparatus, to obtain a coating film Next, the coating fil mwas
dried with hot air at 70C for 10 mnutes to obtain a filmlike circuit
connecting material having a thickness of 20 gm The content proportion of
the silicon-containing compound in this circuit connecting 20 material was
0% by mass, in terns of silicon atons, based on the total anount of the
adhesi ve conponent. [0138] (Exanple 2) Afilmlike circuit connecting
material was obtained as in Exanple 1, except that the fluorine-containing
polyim de resin 2 was 25 used instead of the fluorine-containing polyimde

resin 1. Thengteritkmaspd OR9% thwinads, theepinki GOSH Rt AloMhd) dbA&RAPOH RHei N this
circuit connecting 53 material was 0.08% by mass, in terns of silicon

at oms, basebtahatdveint bfteé adheint coinpdite@dhesi ve conponent. [0139]
(Conparative Exanple 1) 50 parts by nmass of the above pol yester urethane

resin, 49 pfd139] fCompmesitveExhiiplatlgve urethane acrylate, 1 part by mass of
the above phosphate type acrylate and 5 parts by nmass of t-hexyl peroxy2-

et hyl hexanonat e Ws0e)aR PP wWIARMT tHiealsonspelyesternaectideetesiyer 49 nggﬁapounded
and di spersed in the conpound to obtain a circuit connecting terial. The

conddctive pgrinast &f fhe abeve uiethiahe CupREs] Nk bipheidsadf viRs abd¥%eby mass,

based on the total anmount of the circui connecting material. Then, a PET

film havi ngphoéﬁﬁ&&h%ﬁfe efcrPRten akh s heatt hpnaasdrdRechdxiydapebxyas coated

with the obtained circuit ‘connecting material, using a codating apparatus,

70C Tor 10 M Bt ee L0 18 oot el BT me i ke el Pt s, material
having a thiceitijramdetl 28d dispersed in the compound to obtain a circuit
| connecting material. The conductive particles in the circuit connecting
10 material were 3% by mass, based on the total amount of the circuit
connecting material. Then, a PET film having a thickness of 80 um
and having one surface treated was coated with the obtained circuit
connecting material, using a coating apparatus, to obtain a coating film.
Next, the coating film was dried with hot air at 70°C for 10 minutes to
15 obtain a film-like circuit connecting material having a thickness of 20
um.
[0140] (Comparative Example 2)
A film-like circuit connecting material was obtained as in
Example 1, except that the fluorine-containing polyimide resin 3 was
20 used instead of the fluorine-containing polyimide resin 1. The content
proportion of the silicon-containing compound in this circuit connecting
material was 0.15% by mass, in terms of silicon atoms, based on the
total amount of the adhesive component.
[0141] (Comparative Example 3)

25 The non-fluorine-containing polyimide resin 4 was used instead

of the fluorine-containing polyimide resin 1 to attempt to fabricate a
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n (0140] (Conparative Exanple 2) Afilmlike circuit connecting material was
obtained as in Exanple 1, except that the fluorine-containing polyimde
resin 3 was 20 used instead of the fluorine-containing polyimde resin 1.
The content proportion of the silicon-containing compound in this circuit
connecting material was 0.15% by mass, in terns of silicon atonms, based on
the total amount of the adhesive conponent. [0141] (Conparative Exanple 3)
25 The non-fluorine-containing polyimde resin 4 was used instead of the
fluorine-containing polyimde resin 1 to attenpt to fabricate a 54 circuit

connect i ng. it @nndeting! firuedat, Moo AUGH E-08n @Rk Tp Ry infigei n 4 vas

not dissolved in MEK, sothat a ¢ircuit connecting materi not be

fabri cat ed. rddig AR5V AERIVE '19M@Kt§@t1§dt|d éﬁ@mt%ﬁﬁbﬂhg%ﬁmund in

this circuit connecting nmaterial was 0.10% by S mass, In terns of silicon

atoms, basedogl titet Rt FhbAgRtedt oTheh@onadfies lg‘?ﬁRJH)Qﬁerthe Eiebal

<Fabr| cation of Crcuit Menber Connection Str e> A 3-layer flexible

substrate Icoininghsdmpbind)in i whcaft c‘-'zﬁﬁlecﬁﬂ (A1 OWal 0MLO%SbY Lh 2

line wwdth of 50 m™~ a pit of 100 mand a 10 h|c ness o re forned

on aspol yi myggsf '1h”teﬁrr£s”6@uﬁlﬁ@bﬂr%n@é’ bhed Qﬁ#%ﬁé't@%&l hhfbunttéﬁqgtf”a”e

"Upi [ex", thickness: 75 m) via an adhesive layer, was prepared
2- | ayer fleédﬁé\ﬁvé@@ﬁ{ﬁ(ﬁ{e@fﬁ (FPC substrate 2), in which 500 copper circuit
wires with a line width of 50 gm a pitch of 100 pmand a thickness of 8 m

‘l"’ﬁéﬁsﬂ |r ggt [(yth%Zﬂr ﬁtﬁrﬁgiéigat%gn ng:f@ké’ulﬂ\@@mbb% OdArcCHBAI SRl LRS- by Ube
A 3-layer flexible substrate 1 (FPC substrate 1), in which 500
copper circuit wires with a line width of 50 pm, a pitch of 100 pm and a
10 thickness of 18 um were formed on a polyimide film A (manufactured
by Ube Industries, Ltd., trade name: "Upilex", thickness: 75 um) via an
adhesive layer, was prepared. Also, a 2-layer flexible substrate 2 (FPC
substrate 2), in which 500 copper circuit wires with a line width of 50
um, a pitch of 100 um and a thickness of 8 um were directly formed on
15 - apolyimide film B (manufactured by Ube Industries, Ltd., trade name:
"Upilex", thickness: 25 um), was prepared. Further, a glass substrate,
in which 500 chromium circuit wires with a line width of 50 pm, a pitch
of 100 pm, and a thickness of 0.4 um were directly formed on glass
(manufactured by Corning Incorporated, trade name: "#1737"), was
20 prepared. .
[0143] Then, the film-like circuit connecting material obtained as
described above was located between cach of the above FPC substrates
and the glass substrate. Then, 10 seconds of heating and pressurization
- were performed in the direction of their lamination, under conditions of
25 160°C and 3 MPa, using a thermocompression bonding apparatus

(heating mode: constant heating type, manufactured by Toray
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"Upi l ex", thickness: 25 m, was prepared. Further, a glass substrate, in
whi ch 500 chromumcircuit wires with a line width of 50 m a pitch of 100
m and a thickness of 0.4 mwere directly fornmed on glass (manufactured by
Com ng I ncorporated, trade nane: "#1737"), was 20 prepared. [0143] Then,
the filmlike circuit connecting material obtained as described above was
| ocat ed bet ween each of the above FPC substrates and the glass substrate.
Then, 10 seconds of heating and pressurization were perforned in the
direction of their lamnation, under conditions of 25 160C and 3 MPa, using

a ther ”DCOWEﬁ%ﬁfseﬁh b@GdIDﬂi RPPThat U c1£diﬁﬁiﬁé1ﬁb6pfé@nnéaﬁt§ﬁ affuchigat i ng type,
manuf act ured by Tor ay 55 Engi neering Co., Ltd.). Thus, a circuit nember

connect i on gt kylfithritie FPE WhbsiatehandRBesuhss raiRuans e icesscAnpstrate

were electrically connected by the cured product of the circuit connecting

material ovesmiected ByhelcufedProded 6%6'&%1&@'60@1&&% atdfAssvgent of

Peel Force> In the fabrication of the above circuit er connectl on

structure, WidhasthEavewsdrthpgieard. the filmlike circuit connecting
material was previously bonded onto the glass substrate, then, they were

heat §d and fieRljueMeaduiimd®ofPed FoBa for 5 seconds to be 10 tenporarily
connect ed, subséquently, the PET filmwas peeled off, and the filmlike

circuit connecting Ak efiHcatith GINHGS! &b dlfzﬁllfeﬁenﬁd&sbbﬁﬁ tidf the

time, the peel force of the PET filmfromthe film |ike CII‘CUIt connecti ng
mat eri al wagmigasdr @i bydifesHie PREFAGY dretthe dfilRCERE deRBui O cohfedes37. As the

peel force neasuring apparatus, 15 Tensilon UTM4 (peel speed: 50 mn,

25C, manuf agiausesl Wils pedously bonded onto the glass substrate, then, they were

heated and pressurized at 70°C at 0.5 MPa for 5 seconds to be

10 temporarily connected, subsequently, the PET film was peeled off, and

the film-like circuit connecting material was connected to the FPC

substrate. At the time, the peel force of the PET film from the film-

like circuit connecting material was measured by a 90° peeling method

according to JIS-Z0237. As the peel force measuring apparatus,

15 Tensilon UTM-4 (peel speed: 50 mm/min, 25°C, manufactured by Toyo

Baldwin) was used. Also, the obtained film-like circuit connecting

material was housed in a vacuum package and left at 40°C for 5 days,

then, a circuit member connection structure was fabricated as in the

above, and the peel force at the time of peeling the PET film was
20 measured. The results are shown in Table 3.
[0145] <Measurement of Adhesive Strength>

The adhesive strength between the circuits in the obtained

circuit member connection structure was measured by the 90-degree

peeling method according to JIS-Z0237 and evaluated. Here, as the

25 adhesive strength measuring apparatus, Tensilon UTM-4 (peel speed: 50

mm/min, 25°C, manufactured by Toyo Baldwin) was used. The results
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Bal dwi n) was used. Also, the obtained filmlike circuit connecting materi al
was housed in a vacuum package and left at 40C for 5 days, then, a circuit
menber connection structure was fabricated as in the above, and the peel
force at the tine of peeling the PET filmwas 20 neasured. The results are
shown in Table 3. [0145] <Measurenent of Adhesive Strength> The adhesive
strength between the circuits in the obtained circuit nmenber connection
structure was neasured by the 90-degree peeling nmethod according to

JI S- 70237 and eval uated. Here, as the 25 adhesive strength neasuring
apparatus, Tensilon UTM4 (peel speed: 50 nmm mn, 25C, manufactured by Toyo
Bal dwi n) wase shewn ifiEableSults 56 are shown in Table 3. [0146] [Table 3]
FPC substrate 1 FPC substrate 2 initial stage after 5 days at 40C initi al

st age aftei054ﬁpys at 40C peel adhesive peel adhesive peel adhesive peel
adhesive force strength force strength force strength force strength

(N 2.5mm ([Wélblf@?)](l\VZ 5mm (Ncm (N2.5mm (Ncm (N 2.5m) (Ncn) Exanple 1
0.01 12.5 0.01 11.8 0.01 9.4 0.01 10.1 Exanple 2 0.02 13.7 0.03 13.8 0.02
11.1 0.03 JJ_.LI- Conmpar at T Ve Ol F0— T Exan ple T 0t bine0- 01672 0.01 5.8

Conparative 0.02 It 3;lg: o "‘_aﬁ&@'&ﬁis&' 2#C | o &hge"c after 5 days at 40°C
peel adhesive peel adhesive peel adhesive peel adhesive
force strength force strength force strength force strength

(N/2.5mm)| (N/em) |(N/2.5mmy| (N/em) [(N/2.5mm)| (N/em) |[(N/2.5mm)| (N/cm)
Example 1 0.01 12.5 0.01 11.8 0.01 94 0.01 10.1
Example 2 0.02 13.7 0.03 13.8 0.02 11.1 0.03 114
Comparafivel ) 10.1 0.01 112 | oot 6.2 0.01 5.8
Example 1
Comparativel 0 | 113 ; ; 0.02 83 . ;
Example 2 .
Comparative . . .
Example 3 impossible to fabricate
5 [01471 Any of the film-like circuit connecting materials obtained in

Examples 1 and 2 and Comparative Examples 1 and 2 initially exhibited
an adhesive strength of 6 N/cm or more, which is in the range that is
practically no problem. However, the film-like circuit connecting
material obtained in Example 1 contained the fluorine-containing
10 polyimide resin, So that it exhibited a higher adhesive strength value
than Example 1 and the comparative examples. Also, in the film-like
circuit connecting material obtained in Example 2, the polyimide resin
further had a silicone structure in addition to a fluorine atom, so that it
exhibited higher adhesive strength than the comparative examples. On
15 the other hand, the film-like circuit connecting material obtained in
Comparative Example 2 had a high silicon content, so that after it was
left at 40°C for 5 days, it changed over time, and the PET film could not
be peeled off.
[0148] <Observation of Connection Appearance>

20 The obtained circuit member connection structure was left in a
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Exanple 3 inpossible to fabricate 5 [0147] Any of the filmlike circuit:
connecting materials obtained in Exanples 1 and 2 and Conparative Exanpl es
1 and 2 initially exhibited an adhesive strength of 6 NNcmor nore, which
is in the range that is practically no problem However, the filmlike
circuit connecting material obtained in Exanple 1 contained the
fluorine-containing 10 polyimde resin, so that it exhibited a higher
adhesive strength value than Exanple 1 and the conparative exanples. Al so,
inthe filmlike <circuit connecting nmaterial obtained in Exanple 2, the
pol yi m de rgyj "J']ﬁgﬁﬁ t t#,z,%' adgi g4 fluorine
atom so thgfg}?%erﬁg?(ﬁﬁai iet ?gahﬁlé%%rha etfvtgygt ngrg%tﬁst ﬁgng%cg %I:Igdrrgaz‘ir ative

exanpl es. Cpeladfivé eumidiey HRBS%RIE forl D501 kG t@;ﬁérf@ﬁﬁnsqﬁmgdi terial
obtained in Conparative Exanple 2 had a high silicon content, so that after

it was | ef fespétad@CtéQr Apisarandd iﬁﬁﬁ&ﬂﬁﬁblg;ﬁteﬁ hdResidAhrid &fiBE[héi | m coul d

not be peeled off. [0148] <Cbservation of nnecti1 on Appearance> 20 The

obt ai ned ci i 83 n eyl f &1
hi gh-terrpergggirﬁeht nd h%@hﬂ%ﬁ?@yo?%iryﬁg;%g}%? %é%t §1§65§cﬂ:r33%§§cze by e? ative

huni @ity of nﬁéﬁ@%’do?é{ ymeﬂ%eqiﬁegg oRefifrelhérvie dhé Xirde cohABSEng €St -

Appear ance | mredi a af ter- adhesion and after the umdity resistance

test was obsgrysd 2 e iHepSeesyPhé %g)ﬁcéil%%u%nat% plrehRSCaHS. whben

peel i ng occtirred between the circuit connecting portion and t I nterface

of the spacgeReHMBED ak NMGHEUSE She b Tatiee b_eﬁl%n?ii{ m@efl%caﬁspd ngﬁ‘ﬁ?ﬁgse the

I nsul ation between the circuits decreased significantly. , obt ai ned
filmlike ciiopifitariPNnNeAlddIAhensBaimld MARLREUGAShit RofAnkeEhy ThaRetaRge and
left at 40C 11'gglr ISaIggF/s, t%e’n, a HREL Fébit o e
was housed in a vacuum package and left at 40°C for 5 days, then, a
10 circuit member connection structure was fabricated as in the above, and

the appearance was similarly observed. The results are shown in Table

4,
[0149]
[Table 4]
FPC substrate } FPC substrate 2
initial stage after 5 days at 40°C initial stage after 5 days at 40°C
' after |, . after . after |, . after
i i i tel -y
umx;effl:tely humidity mm;efdt:ritely humidity 1mm:ﬁd:tely humidity unm:fcti;: el bumidity
° resistance . resistance . Tesistance . resistance
adhesion test adhesion tost adhesion test adhesion test
Example 1 good good good good good good good good -
Example 2 good good good good good good good good
Comparative peeling peeling peeling a peeling
Example 1 good occurred good occurred good occurred goo occurred
Comparative
- - d
Example 2 good good good £00
1 5 C};m;fnar?n;e unmeasurable
xample

[0150] When the film-like circuit connecting materials obtained in
Examples 1 and 2 were used, no peeling occurred before and after the
humidity resistance test, and they had good appearance. On the other
hand, when the film-like circuit connecting material obtained in

20 Comparative Example 1 was used, peeling occurred after the humidity
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10 circuit nenber connection structure was fabricated as in the above, and
t he appearance was simlarly observed. The results are shown in Table 4.
stage after 5 days

[0149] [Table 4] FPC substrate | FPC substrate 2 initial

at 40C initial stage after 5 days at 40C imediately after

i medi ately

after immedi ately after immediately after humdity humdity humdity
humdity after after resistance after resistance after resistance

resi stance adhesi on adhesi on adhesion test test test test

adhesi on

Exanpl e | good
good good good good good good good Exanple 2 good good good good good good

good good GegRAMRE! 8t A8RGuRE ethienddHEIBnPBEt & Qﬁedcﬂi’&ﬁ't'%t%g%&ﬁ% peel ing

Exanpl

e | occurred occurred occurred occurred Conparative

good good -

the filmliKke circuit ¢

wer e used,

test,

and t

d - -

rﬁéﬁ%‘dethéoggﬁéﬁoﬁﬂﬁsftﬂawwm rable 15 Exanple 3 [0150] Wen

necting materials obtained in Exanples 1 and 2

01P¢ 'TH&QﬁHﬁCMEé %&cﬁﬁf&fﬂe%ﬂﬁ %h%nél?%btég%ﬁqh@x%ﬁﬁ &t ance

ey had good appearance. ot her when t

|In}I|ke

cireui t conneghiim APk Bét;g‘o?%ﬁlésnu?gll@ﬂﬂ?é abbve ufiich, 1 @as used,

peel i ng occurred after the

betwegn the (gergiel 1M a%k' fim-like circuit connecting material obtained in

10

15

20

25

Comparative Example 1 contained no fluorine-containing polyimide
resin, so that peeling bubbles were generated in the circuit connecting

portion and the glass substrate interface after the humidity resistance

test. Also, the film-like circuit connecting material obtained in

Comparative Example 2 had good initial properties. However, the
silicon content was more than 0.10% by mass, so that after treatment at
40°C for 5 days, the tack to the PET film increased, and the PET film
could not be peeled off from the circuit connecting material, therefore, it
was impossible to fabricate a connection body.  Further, in
Comparative Example 3, the polyimide resin 4 fabricated in Synthesis
Example 4 contained no fluorine, so that it had poor solubility, and a
circuit connecting material could not be fabricated.

[0152] 1t is considered that the main factor of the effect of the present
invention is an improvement in the wettability’ of the adhesive
component on the adherend, and that this is due to the fact that the
wettability of the adhesive component on the adherend is dramatically
improved by the introduction of fluorine. Therefore, it is considered
that similar effect is also obtained in circuit connecting materials
comprising adhesive components containing not only fluorine-
containing polyimide but other fluorine-containing organic compounds.

Industrial Applicability

59
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portion and the glass substrate was weak. [0151] The filmlike circuit
connecting materials obtained in Exanples: 1 and 2 exhi bited good properties
in all of the above evaluation. On 5 the other hand, the filmlike circuit
connecting material obtained in Conparative Exanple 1 contained no
fluorine-containing polyimde resin, so that peeling bubbles were generated
inthe circuit connecting portion and the glass substrate interface after
the humdity resistance test. Also, the filmlike circuit connecting
material obtained in 10 Conparative Exanple 2 had good initial properties.
However, thg0153] iAxeordiont entheggesatenveatiof; 0% byssibis to gaotits aaf ter
treatment at 40C for 5 days, the tack to the PET filmincreased, and the
PET film ceicdithebnhectdee! edt@idl thamekhitd rsufifiticadineoodnadimsige al ,
therefore, it was inpossible to fabricate a connection body. Further, in 15
Conpar at i ve steagth, evitholthéepraldim grodahe eaaterials abticairedt nlerbiois)aatls

Exanpl e 4 contarned no fluorine, so that it had poor solubility, and a
circuit conhgstifffierimly alexeelleat netankeerhblitycatvedh [®ES2Ehhhige s inonsi der ed
that the main factor of the effect of the present invention is an

i mpr @venent tramsfdrabilgit avet i tisheofs @etesa veircai® ammbae doreectiba
adherend, and that this is due to the fact that the wettability of the
adhesi ve cogpapafit asinghehadaeaiennd a diathadi fal nanufapiueingd abyirch

i ntroduction of fluorine. Therefore, it is considered that simlar effect

i s al so obt gh@yv@let Bonhédtiod siearmeet i ng materials conprisi ng adhesi ve
conponents containing not only fluorine 25 containing polyimde but other

fl uori ne-contai ni ng organi ¢ conpounds. Industrial Applicability 59 [0153]
According to the present invention, it is possible to provide a
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e e

circuit connecting material that exhibits sufficiently good adhesive
strength, w thout depending on the materials of the circuit nenbers, and

has sufficiently excellent transferability, with the change in 5
transferability over tinme suppressed, a circuit nmenber connection structure
using the sane and a nethod for manufacturing a circuit menber connection
structure. 60 CLAIMS 1. Acircuit connecting material for electrically
connecting a first circuit nenber having a first circuit el ectrode forned
on a mpjor surface of a first circuit substrate, and a second circuit
menber having a 5 second circuit el%§£h§Sﬁ formed on a major surface of a
second circuit substrate, with the 8nd the second circuit electrodes

£ Clor i ne- corl ai ni A CBYHF eSS Iier 2l o EjesTACA e CRURGSMG &-BRfonent
contains 0.10% or |ess by mass of. a silicon-containin onpound, .in termns
of silicon &E%t, n@,%{gggr &F?Véngt %tﬁfStaﬁB‘E\%&t Cﬁrﬁ’@eag?ﬁg@i@rgcﬁrﬁ@ﬁ&{t . 2. A
menber  havi HGUECFATEE TEL <AL SO BeEeanOA RS DI AHE dco of a
first.circuit substrate,, apd.a second circuit nenber ving a,second circuit
el ectY ode f SPR¥R GHFHgleaHOde Oamedopn & Bdeh Jubiare @it2 SSERNd FHEBI with the
an' adhosi ve SEBBERer HEGTEaTFHINGI® (ESCORG. CBAE HERBORFD MPEseddosomound.
each other, comprising
an adhesive component containing a fluorine-containing organic
compound,
10 wherein the adhesive component contains 0.10% or less by mass
of a silicon-containing compound, in terms of silicon atoms, based on a
total amount of the adhesive component.
2. A circuit connecting material for electrically connecting a first
circuit member having a first circuit electrode formed on a major
15 surface of a first circuit substrate, and a second circnit member having a
second circuit electrode formed on a major surface of a second circuit
substrate, with the first and the second circuit electrodes opposed to
each other, comprising
an adhesive component containing a fluorine-containing organic
20 compound,
wherein the adhesive component contains no silicon-containing
compound.
3. The circuit connecting material according to claim 1 or 2,
wherein the fluorine-containing organic compound has a silicone

25 structure.

4, The circuit connecting material according to any one of claims 1
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wherei n the adhesive conponent contains no silicon-containing conpound. 3.
The circuit connecting material according to claim1 or 2, wherein the
fl uori ne-contai ni ng organi c conpound has a silicone 25 structure. 4. The
circuit connecting material according to any one of clains 1 61 to 3,
wherein the adhesive conponent further contains a radical polynerization
initiator, and wherein the fluorine-containing organic conpound contains a
radically polynerizable fluorine-containing organic conpound. 5 5. The
circuit connecting material according to any one of clains 1 to 3, wherein
the fluorine-containing organi c conpound contains a fluorine-containing
pol yi'm de rdsi 3, &heftia ¢he cadhesivenecmipogentt Rntler goatwids ng tadiealy one of
claims 1 to 5 wherein the adhesive conponent further contains phosphate
type 10 (mydlymmeridation. iditiafire arid eviidrenorihe cfliognestontaiaingosrgadiong to any
one of claims 1 to 3, wherein the adhesive conponent further contains an
epoxy resin cornpomyd agentaingnd wadrailly t pelymemzable- dudranevcogtaimiyani ¢
conpound contains a fluorine-containing epoxy resin. 15 8. The circuit
connecti ng roagenicatompoondi ng to any one of clains 1 to 7, wherein a weight
aver age mol ecul ar wei ght of the fluorine- containi-ng organic conpound is
5000 »r noréh. 9. T circuiticonnoctieg matgriashaecordingte angtiong ¢fclaipsdne of
claine 1 to 8, wherein the fluorine-containing organic conpound is soluble
in an 20 origadj cwketeventhe fluorine-containing organic compound contains a
fluorine-containing polyimide resin.
6. The circuit connecting material according to any one of claims 1
to 5, wherein the adhesive component further contains phosphate type
10 (meth)acrylate.
7. The circuit connecting material according to any one of claims 1
to 3, wherein the adhesive component further contains an epoxy resin
curing agent, and wherein the fluorine-containing organic compound
contains a fluorine-containing epoxy resin.
15 8. The circuit connecting material according to any one of claims 1
to 7, wherein a weight average molecular weight of the fluorine-
containing organic compound is 5000 or more.
9. The circuit connecting material according to any one of claims 1
to 8, wherein the fluorine-containing organic compound is soluble in an
20 organic solvent.
10.  The circuit connecting material according to any one of claims 1
to 9, wherein the fluorine-containing organic compound has an aromatic
group and/or an alicyclic group.
11.  The circuit connecting material according to any one of claims 1
25 to 10, wherein a glass transition temperature of the fluorine-containing

organic compound is 50°C or more.
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10. The circuit connecting material according to any one of clains 1 to 9,
wherein the fluorine-containing organi c conpound has an aromati c group
and/or an alicyclic group. 11. The circuit connecting material according to
any one of claims 1 25 to 10, wherein a glass transition tenperature of the
fluorine-containing organic conpound is 50C or nore. 62 12. The circuit
connecting material according to any one of clainms 1 to 11, further

conpri sing conductive particles. 13. A circuit nenber connection structure
conprising: a first circuit nmenber having a first circuit el ectrode forned

Paving a cedgnd e Reaieuf weldeEhia® Kl Wiedtito AFRERE B Lecona
Focated oppibel PP ined R Bkt isto” 270 10 & circuit connecting
Subst rat e afd confisdly b eRdor Rtne ietuo SR P R cecond ciruit
connect od, wher of § (LK ER T BeR RETRE o Bt PR RGBSR AL o “Te”
The & r cui ¢ TgEer 8RR dibh b E b BBt Cor i ng to ¢l ai m 13, wherein a
made of a mater: af S iteaTohBbeP Hting 2SRRI S R RLFRHE e o
g;’inzi;t 'n9 P890t bn U 'WGor drfacd'oFt A WLBHOURCOR! QlSstAtE arff deghum tin
located so that the second ciréuit electrode is located opposed to the first
circuit electrode; and
10 a circuit connecting portion provided between the first circuit
substrate and the second circuit substrate and connecting the first circuit
member and the second circuit member so that the first and the second
circuit electrodes are electrically connected,
wherein the circuit connecting portion is a cured product of the
15 circuit connecting material according to any one of claims 1 to 12.
14. The circuit member connection structure according to claim 13,
wherein a surface of at least one of the first and the second circuit
electrodes is made of a material comprising at least one selected from
the group consisting of gold, silver, tin, platinum group metals and
20 indium-tin oxide.
15.  The circuit member connection structure according to claim 13
or 14, wherein at least one of the first and the second circuit substrates is
a substrate made of a material comprising at least one resin selected
from the group consisting of polyethylene terephthalate,

25 polyethersulfone, epoxy resins, acrylic resins, polyimide resins and

glass.
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15. The circuit nmenber connection structure according to claim13 or 14,
wherein at | east one of the first and the second circuit substrates is a
substrate nade of a material conprising at |east one resin selected from
the group consisting of polyethylene terephthal ate, 25 pol yethersul fone,
epoxy resins, acrylic resins, polyimde resins and glass. 63 16. The
circuit nenber connection structure according to any one of <clains 13 to
15, wherein a layer conprising at |east one resin selected fromthe group
consisting of silicone resins, acrylic resins and polyimde resins is

formed betwdén at Theasitcitmearhbéheotndetioragteudtiee abe@dinntb ghy onktofrenber s
and the circuit connecting portion. 17. A nmethod for manufacturing a circuit

menber connetdingn 13 stbr Lt whereinanidyedi dtampticingt gPkeast oaeresigl sdesteli r st
circuit nmenber having a first circuit electrode formed on a major surface

of a first feymcuht gubspradesistifdgaofesilivbre nesins, "Bemdic avingg aadsecond
circuit 10 electrode forned on a major surface of a second circuit substrate

so that thedyimsidectdsing s dbemtobevash abdestcond ofl fhrvifirsichadtthede are

| ocated opposed to each other, heating and pressurizing a | am nate forned

by ifter poseognd barcaitraenibegonnd ¢hé oircuit@nnettiagportbng to any one of
clains 1 to 12 between the first circuit nenber and the second circuit 15

nmenber in a ldirectA omedhod t forl mﬁmﬁabanin%nﬂ cironie Ccmdigbenecdriegtionl r cui t
menber and the second circuit nmenber so that the first and the second
circuit el egtredes, atomptisely ithal dtgps anheet@ding4a first circuit member
having a first circuit electrode formed on a major surface of a first
circuit substrate and a second circuit member having a second circuit
10 electrode formed on a major surface of a second circuit substrate so that
the first circuit electrode and the second circuit electrode are located
opposed to each other, heating and pressurizing a laminate formed by
interposing the circuit connecting material according to any one of
claims 1 to 12 between the first circuit member and the second circuit
15 member in a direction of its lamination, and connecting the first circuit

member and the second circuit member so that the first and the second

circuit electrodes are electrically connected.
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